PLAINTIFF’S EXHIBIT

CAP-441

/j /”' LStAve~
Trens ;’wp“"

DEPARTMENT OF LABOR

Safety and Health Regulations

i

-3

for Construction

PROVIDED BY

PRINTED APRIL 10, 1972
UPDATED TO INCLUDE ALL AMENDMENTS THROUGH APRIL 5, 1972

CAPCO JEN 0001737



CONSTRUCTION REGULATIONS

Title 29~LABOR

CODE OF FEDERAL REGULATIONS
CHAPTER XVlI
PART 1926
formerly designated
CHAPTER XIl!, PART 1518, PART Il
OF THE APRIL 17, 1971 FEDERAL
REGISTER.

Subpart A—Generol

See

1926.1 Jturpose awd arope.

1626 2 Varnations from safety and heatti
standards.

1926.% Inspections—iight of entry.

1926 4 Nulea of practice for adounistra-

tive adjudications for enforce-
ment of sifety and  health
standards.

Subpars B—General Interpretations

162610 Scope of sulipart,

192611 Coverage under section 197 of the
act distinguished.

1826.12 Reorganization Jlan No. 14 of 1850,

142613 Interpretations of statutory terms
192614 Federal contracts for Cuitaed”
types of peefurmanre.

1926135 Relutionship to the Servite (on-

tract Act; Walsh-Healey l'ublic
Cotitracls Act.
1426.16 lules of constructlon.

Subpart C—General Sofety and Health Provisions

1926.20 General aafety and health pro-

sistons.
926.21 Safety training and education.
1926.22 Recording and reporting of in-

juries, (Reserved)
1826.23 First ald and medical atlention.
1926.2¢ Fire protection and prevention,
192628 Housekeeping.
192626 Nlumination,
1926.27 Sanitation,
1826.28 Tersona! protective equijunent,
1926.29 Acceptable certificatlon,
1%26.30 Shipbullding and ship repairing.
1826.31 Incorporation by referetice.
1926.32 Dettnitions.

Subpart D—Occupational Heolth and
Environmental Control;

1926.50 Medlcal services and first ald,
1926.51 Banitation.
1926.52 Occupational noise exposure.

Reeo

1026.53 Tonizing radiation.

192654 Nonienlzing rudiation,

1926,55 Gases, yapors. funies. ilusts, and
mists.

1926.56 Hluminatlon.

1926.57 Ventilation,

1926.58  Definitions applicahle to this suh-
pare,

Subpart E~Personal Protective and life Saving
Equipment

1926.100 Head protection.

1926.101 Hearing protection.

1926.102  Eye and face protection.

1926.102  IResplratory protection.

1926.104  Safety telts, lifelines, and lauyards,
1926.105  Safety nets.

1926.106 Working over or near water,

1926.197  DLiefinitions appheable to thix guh.
e,

Subpart F—Fire Profection and Prevention

1826130 Fire protection.

1426.151  Fue prevention,

1926.152  Flammable atl  combustible lig-
uids,

1926.152  Liquefied petioleum gas (LI-Gas),

1626154  Tempoiary heating devices.

1626.155  Diefinitions applicalde ta this sub-
part,

Subpart G—Signs, Signuls. ond Barricades

1926200 Accident prevention signs aml tags.

1926 201 Sigualing.

192,202  Barricades.

1926.20%  Drefinmitons applicalde to (his sube-
part.

Subpart H—Moterials Handling, Storage, Use,
and Disposol

0 Genetal 1equicments for storage.
1

Rigging eauipment for mutetial
handling.

1926.252  Disposal of waste mateilals.

Subpart |=Tools—=Hand and Power

1926.300 General requirements.

1$26.201 Heand tools.

1926.302 Tower operated hand tools.

1926.303  Abrasive wheeis and tools.

1926.304 Woodworking tools.

1926.305 Jacka—lever and ratchet, screw and
hydraulic,

Subpart J—Welding ond Cutting

1926.350 Gas weldlng and cutting,

1826.351  Arc welding and cutting.

1926.252  Fire prevention.

1826.353 Venttiation and protectlon in weld-
ing, cutting, and heating.

1926.35¢ Welding. cutting and heating In
way of preservative coatings.

Subport K—Electrical
Sec,
1926.400 General jequirements.
1926.401 Grounding and honding.

1826.402 Equipment {installation and nun-
tenance.

1826.403 Battecy rooiis niid batlery charg-
ing.

1926404 Hazardous locations.

1926.405  Definitions applicable to this suh-
part,

Subpart L—Llodders and Scoffolding

1926.450 Ladders.

1926.451 Scaftolding.

1926.452  Nefinitions applicable to this tub-
rart,

Subpert M—Floors ond Wall Openings, and
Stairways

1926.300 Guargrails, handiails, and «oteis

1 501 Stalrways,
1926.302  Diefinitions apphicable to tins guhe-
patt,

Subpart N—Cranes, Derricks, Hoists, Elevators,
and Conveyors

1926550  Cranes and deerlcks,

1926,551  Helicopters.

1926352 Material hoists aud personndl hoists
and clevators.

Itase-mounted dium hnists.

O.erthead hoista.

Conyeyore.

Subpart O—Motor Vehicles, Mechanired
Equipment, and Marine Operations

1826.600  Equipment,

1926.601  Motor vehicles,

1926602 Matesial handling  cquijatent,
1526 603 Pile driving equipment,

1926 (04 Site vlearing.

1926605  M.rine operntions utl  equipment.

Dicfinitlons applicable to this sule-
part.

Subport P—Excavations, Trenching, and Shavingy

1926,650 General requirements.
1926,651 Specific excavation requirements.
1926.652 Specific trenching tequirements.

1926 €53 Definitlons appslicable to this gulb-
parct,

Subport Q—Concrete Forms and Shoring

1826.700 Gunernl prosvisions,

1926.901  Forms and shotlng.

1¥26.902  Deftnitions applicalde to this rub-
part.

Subport R—Steel Erection

1926550  Flooring requirements,

,1926.551  Shiuctural steel arsembly,

1826.552  Bolting. riveting, fitting-up. ant
plumhing-up.
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Subpart S—Tunnels and Shafts, Caissons,
Cofferdams, and Compressed Air

Sec.
1926.800
1926.801
1926.802
1926.803
1926.808

Tunnels and shafts.

Caissons.

Cofferdams.

Compressed alr.

Definitions applicable to this sub-
part.

Subpart T—Demolition

Preparatory operations.

Stairs, passageways, and ladders,

Chutes.

Removal of materlals through
floor holes.

Removal of walls, mAaSONry sec-
tions, and chimneys.

Manua! removal of fioors.

Removal of walls, floors,
material with equipment.

Storage.

Removal of steel construction.

Mechanlcal demoiltion.

Selective demolition by explosives.

1926.850
1926.851
1926.852
1926.853

1926.854

1926.855
1926.856 and
1926.857
1926.858
1926.859
1926.860

Subpart U—Blasting and Use ef Explosives

1926.900 General provisions.

1926.901 Blaster qualifications.

1926.902 Surface transportation of explo-
sives.

Underground transportation ‘of
explosives.

Storage of explosives and blasting

ents.

Loading of explosives or blasting
agents,

Initiation of explosive charges.

Use of safety fuse.

Use of detonating cord.

Firing the blast.

Inspection sfter blasting.

MisBres.

Underwater blasting.

Blasting In excavations
compressed alr,

Defintitons.

1926 903
1926.904

1926.905

1926.906
1926.907
1926.908
1926.909
1926.910
1926.911
1926.912
1926.913

1926.914

under

Subport V—Power Distribution and Transmjssien
Lines

1926.950 [Reserved]

Subpart W-——Rollover Protective Struc-
tures; Overhead Protection (ROPS)

Sec.
1926.1000 Rollover

protective siructurcs
(ROPS) for material handling
equipment.

‘1924.1001 Minimum performance criteria
for rollover protective struc-
tures for designated wecTapers,
loaders, dozers, graders, and
crawler tractors.

1826.1002 Protective frame (ROPS) test

proc&dures and performance
requirements for wheel-typs
sgricultural and  {ndustrial
tractors used in constructlon.

Sec.

1926.1003 Overhead protection for opera-
tors of agricultural end indus-
trial tractove.

Subpart X—Efective Dafes

1926.1050 Effective dates {genersl).
1926.1051 Effect) = dates (specific).

AUTHORITY: The provisions of this Part
1926 1ssued under sec. 1, 83 Stat. 96, 97, add-
ing sec, 107 to Public Law 87-581, 76 Stat.
857; 40 U.S.C. 333.

Subport A—General
§ 1926.1 Purpose and scope.

(a) This part sets forth the safety and
health standards promulgated by the
Secretary of Labor under section 107 of
the Contract Work Hours and Safety
Standards Act. The standards are pub-
lished {n Subpart C of this part and fol-
lowing subparts.

(b) Subpart B of this part contains
statements of general policy and in-
terpretations of section 107 of the Con-
tract Work Hours and Safety Standards
Act having general applicability,

§ 1926.2 Variations from safcty and
liealth standards.

(a) Variances from standards which
2re, or may be, published in thls part
may be granted under the same circum-
stances whereunder variances may be
granted under section 6(b)(6)(A), or
6(d)} of the Williams-Steiger Occupa-
tional Safety and Health Act of 1970
(29 U.S.C. 65). The procedures for the
granting of variances and for related re-
lief under this part are those published
in Part 1905 of this title.

(b} Any requests for variances under
this section shall also be considered re-
quests for variances under the Willlams-
Steiger Occupational Safety and Health
Act of 1870, and any requests for vari-
ances under Williams-Steiger Occupa-
tional Safety and Health Act with respect
to construction safety or health stand-
ards shall be considered to be alse vari-
ances under the Construction Safety
Act. Any variance from a construction
safety or health standard which is con-
tained In this part and whuch is incor-
porated by reference in Part 1910 of this
title shall be deemed a variance from
the standard under poth the Construc-
tion Safety Act and the Williams-Stelger
Occupational Safety and Health Act of
.1970.
§1926.3

(a) It shall be & condition of each con-
tract which is subject to section 107 of
the Contract Work Hours and Safety
Standards Act that the Secretary of
Labor or any authorized representative
shall have a right of entry to any site
of contract performance for the following
purposes:

(1) ) Inspect or investigate the mat-
ter of compliance with the safety and
health standards contained in Subpart
C of this part and following subparts;
and

(2) To carry out the duties of the
Secretary under section 107(b) of the
Act.

(b) For the purpose of carrying out his
{nvestigative duties under the Act, the
Secretary of Labor may, by agreement,
use with or without reimbursement the
services, personnel, and facilities of any
State or Federal agency. Any agreements
with States under this section shall be,
similar to those provided for under the
Walsh-Healey Public Contracts Act un-
der 41 CFR Part 50-205.

In<pections—right of entry.

§ 1926.4 Rules of practice for adminis-
trative adjudications for enforcement
of safety and health standards.

(a) The rules of practice for adminis-
trative adjudications for the enforce-
ment of the safety and health standards
contained in Subpart C of this part and
the following subparts shall be the same
as those published in Part 6 of this
title with respect to safety and health
violations of the Service Contract Act
of 1965 (69 Stat. 1035), except as pro-
vided in paragraph (b) of this section.

(b) In the case of debarment, the find-
ings required by section 107(d) of the
Act shall be made by the hearing exam-
iner or the Director, as the case may be.
‘Whenever, as provided in section 107(d)
(2), a contractor requests termination
of debarment before the end of the 3-
year period prescribed in that section,
the request shall be filed in writing with
the Director who shall publish a notice
in the FEDERAL REGISTER that the request
has been recelved and afford interested
persons an opportunity to be heard up-
on the request, and thereafter the pro-
visions of Part 6 of this title shall apply
with respect to prehearing conferences,
hearings and related matters, and deci-
sions and orders.

Subport B—General Interpretations
§ 1926.10 Scope of subpart.

(a) This subpart contains the general
rules of the Secretary of Labor inter-
preting and applying the construction
safety and health provisions of section
167 of the Contract Work Hours and
Safety Standards Act (83 Stat. 96). Sec-
tion 107 requires as a condition of each
contract which is entered Into under
legislation subject to Reorganization
Plan Numbered 14 of 1950 (64 Stat.
1267), and which {s for construction,
alteration, and/or repair, including
painting and decorating, that no con-
tractor or subcontractor contracting for
sny part of the contract work shall re-
quire any laborer or mechanic empioyed
in the performance of the contract to
work in surroundings or under working
conditions which are unsanitary, hazard-
ous, or dangerous to his health or safety,
as determined under construction safety
and health standards promulgated by the
Secretary by regulation.

§ 1926.11 Coverage under section 103
of the act distinguislied.

(a) Coverage under section 103. It is
important to note that the coverage of
section 107 differs from that for the over-
time requirements of the Contract Work
Hours and Safety Standards Act. The
application of the overtime requirements
is governed by section 103, which, sub-
ject to specific exemptions, includes (1)
Federal contracts requiring or involving
the employment of laborers or mechanics
(thus including, but not limit»d to, con-
tracts for construction), and (2) con-
tracts assisted in whole or in part by
Federal loans, grants, or guaraniees
under any statute “providing wagc
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standards for such work.” The statutes
“providing wage standards for such
work” include statutes for construction
which require the payment of minimum
wages in accordance with prevalling
wage findings by the Secretary of Labor
in nccordance with the Davis-Bacon Act.
A provision to section 103 excludes from
the overtime requirements work where
the Federal assistance is only In the form
of a loan guarantee or insurance.

(b) Coverage under section 107, To be
covered by section 107 of the Contract
Work Hours and Safety Standards Act,
a contract must be one which (1) is en-
tered into under a statute that is subject
to Reorganization Plan No. 14 of 1950
(64 Stat. 1267) ; and (2) is for “construc-
tion, alteration, and/or repair, including
painting and decorating.”

§1926.12 Reorganization Plan No. 14
of 1950,

(a) General provisions. Reorganiza-
tion Plan No. 14 of 1950 relates to the
prescribing by the Secretary of Labor of
“appropriate standards, regulations, and
procedures” with respect to the enforce-
ment of labor standards under Federal
and federally assisted contracts which
are subject to various statutes subject to
the Plan. The rules of the Secretary of
Labor implementing the Plan are pub-
lished in Part § of this title, Briefly, the
statutes subject to the Plan inciude the
Davis-Bacon Act, including its extension
to Federal-aid highway legislation sub-
Ject to 23 US.C. 113, and other statutes
subject to the Plan by its original terms,
statutes by which the Plan is expressly
applied, such as the Contract Work
Hours Standards Act by virtue of sec-
tion 104(d) thereof.

(b) The Plan, (1) The statutes subject
to Reorganization Plan No. 14 of 1950 are
cited and briefly described in the remain-
ing subparagraphs of this paragraph.
These descriptions are general in nature
and not intended to convey the full scope
of the work to be performed under each
statute. The individual statutes should
be resorted to for a more detailed scope
of the work.

(2) Federal-Aid Highway Acts. The
provisions codified in 23 U.S.C. 113 apply
to the {nitial construction, reconstruc-
tion, or improvement work performed by
contractors or subcontractors on high-
way projects on the Federal-ald systems,
the primary and secondary, as well as
their extensions in urban areas, and the
Interstate System, authorized under the
highway laws providing for the expendl-
ture of Federal funds upon the Federal-
aid system. As cited in 41 Op. A.G. 488,
496, the Attorney General ruled that the
Federal-Aid Highway Acts are subject to
Reorganization Plan No. 14 of 1950.

(3) National Housing Act (12 USC,.
1713, 1715a, 1715e, 1715k, 17150d) (3)
and (#), 17150, 1715w, 1715z, 1743, 1747,
1748, 1748h-2, 17509, 17151Ch) (1), 17152

gy, 17152-1, 1715y(d), Subchapter
1z-A and J1x-B, 17152-7) . This act covers
construction which {s financed with
assistance by the Federal Government
through programs of loan and mortgage

tnsurance for the following purposes:

(1) Rental Housing—Section 1713 pro-
vides mortgage and insurance on rental
housing of eight or more units and on
mobile-home courts.

(11} Section 1715a—Repealed.

(ily Cooperative Housing—Section
1715e authorizes mortgage fnsurance on
cooperative housing of five or more units
as well as gupplementary loans for
improvement of repair or resale of
memberships.

(lv) Urban Renewal Housing—Section
1715k provides mortgage insurance on
single family or multifamily housing in
approved urban renewal areas.

(v) Low or Moderate Income Hous-
ing—Section 1715L(d) (3) and (4) in-
sures mortgages on low-cost single family
or multifamily housing.

(vi) Housing for Elderly—Section
1716y provides mortgage insurance on
rental housing for elderly or handi-
capped persons,

{vil) Nursing Homes—Section 1715w
authorizes mortgage insurance on hurs-
ing home faclilities and major equipment,

(viil) Experimental Houslng—Section
17156x provides mortgage fnsurance on
single family or multifamily housing with
experimental design of materials,

{ix) War Housing Insurance—Section
1743 not active.

(x) Yleld Insurance—Sectlon 1747 in-
sures investment returns on multifamily
housing.

(x1} Armed Services Housing-—Section
1748b to assist in relieving acute short-
age and urgent need for family housing
at or in areas adjacent to military instal-
Iations.

(xli) Defense Housing for Impacted
Areas—Section 1748h-2 provides mort-
gage insurance on single family or multi-
family housing for sale or rent primarily
to military or civiMan personne] of the
Armed Services, National Aeronautics
and Space Administration, or Atomic
Energy Commission.

(xii{) Defense Rental Housing—Sec-
tlon 1750g provides for mortgage insur-
ence in critical defense housing areas.

{xlv) Rehabilitation—Section 1715L
(h) (1) provides mortgage insurance for
nonprofit organizations to finance the
purchase and rehablilitation of deterio-
rating or substandard housing for sub-
sequent resale to low-income home pur-
Thiasers, There must be located on the
property five or more single family dwell-
ings of detached, semidetached, or row
construction.

(xv) Homeowner Assistance—Section
17152(§) (1) authorizes mortgage insur-
ance to nonprofit organizations or pube-
lic bodies or agencles executed to finance
sale of Individual dwellings to lower in-
come individuals or families. Also in-
cludes the rehabilitation of such housing
i it is deteriorating or substandard for
subsequent resale to lower income home
purchasers.

(xvi) Rental Housing Assistance—
Section 1715Z-1 authorizes mortgage in-
surance and interest reduction payments
on behalf of owner: of rental housing
projects designed for occupancy by lower
tncome famllies. Payments are also su~

thorized for certain State or locally alded
projects.

(xvil) Condominfum Housing—Sec-
tion 1715y(d) provides mortgage insur-
ance on property purchased for the de-
velopment of bullding sites. This includes
waterlines and water supply installations,
sewer lines and sewage disposal installa-
tions, steam, gas, and electrical lines and
installations, roads, streets, curbs, gut-
ters, sidewalks, storm drainage facllities,
and other installation or work.

(xviil) Group Medical Practice Facili-
ties—Subchapter LX-B authorizes mort-
gage insurance for the financing of
construction and equipment, of facilities
for group practice of medicine, optome-
try, or dentistry.

(xix) Nonprofit Hospitals—17152-7
authorizes mortgage insurance to cover
new and rehabilitated hospitals, includ-
ing initlal equipment.

(4) Hospital Survey and Construction
Act, as amended by the Hospital and
Medical Facilities Amendments of 1964
(42 U.5.C. 291e). The provisions of this
Act cover construction contracts made
by State or local eauthorities or prlvate
institutions under Federal grant-in-aid
programs for the construction of hospi-
tals and other medical facilities.

(5) Federal Airport Act (49 USC.
1114¢(b)}. The act provides grant-in-ald
funds for alrport construction limited
to general site preparation runways, taxi-
ways, aprons, lighting appurienant
thereto, and fire, rescue, and mainte-
nance buildings. The act excludes con-
structlon intended for use as a public
parking facility for passenger automo-
biles and the cost of construction of any
part of an airport building except such
of those buildings or parts of bulldings
to house facilities or activities directly
related to the safety of persons at the
airport.

(6) Housing Act of 1949 (42 USC.
1459). Construction contracts awarded
by local authorities financed with the as-
sistance of loans and grants from the
Federal Government. The construction
programs are for slum clearance and
urban renewal which includes rehabilita-
tion grants, neighborhood development
programs, neighborhood renewal plans,
community renewal, demolition projects,
and asslstance for blighted areas, See
the Housing Act of 1964, No. 21 below,
concerning financial assistance for low-
rent housing for domestic farm labor.

(1) School Survey and Construction
Act of 1950 (20 U.8.C. 636). This act pro-
vides for a Federal grant-in-aid program
to assist in the constfuction of schools
in federally aflected areas.

(8) Defense Housing & Community
Facilities & Services Act of 1951 (42
U.S.C. 1592i) . Inactive Program.

(9) United States Housing Act of 1937
(42 US.C. 1416). This statute covers the
construction of low-rent public housing
and slum clearance projects awarded by
local authorities. These projects are fi-
nanced with the assistance of loans and
grants from the Federal Government,
The slur ¢learance is the demolition and
removal of bulldings from any slum area
to be used for a low-rent housing project.

CAPCO JEN 0001740



CONSTRUCTION REGULATIONS

5

(10) Federal Civil Defense Act of 1950
(50 U.5.C. App. 2281). This act provides
for Federal assistance to the several
States and their political subdivisions in
the field of civil defense which includes
procurement, construction, leasing, or
renovating of materials and facilities.

(11) Delaware River Bcsin Compact
(sec. 15.1, 75 Stat. 714), This joint res-
olution creates, by intergovernmental
compact between the United States,
Delaware, New Jersey, New York, and
Pennsylvania, a regional agency for plan-
ning, conservation, utilization, develob-
ment, management and control of the
water and related sources of the Dela-
ware River,

(12) Cooperative Research Act (20
U.S.C. 332a(c)). This act provides Fed-
eral grants to & university, college, or
other appropriate public or nonprofit
private agency or institution for part or
all of the cost of constructing a facility
for research or for research and related
purposes. Research and related purposes
means research, research training, sur-
veys, or demonstrations In the field of
education, or the dissemination of infor-
mation derived therefrom, or all of such
activities, including (but without limita-
tion) experimental schools, except that
such term does not include research, re-
search trajning, surveys, or demonstra-
tions in the field of sectarian instruction
or the dissemination of information de-
rived therefrom. Construction Includes
new buildings, and the acquisition, ex-
pansion, remodeling, replacement, and
alteration of existing buildings and the
equipping of new buildings and existing
build:ings.

(13) Health Professions Educational
Assistance Act of 1963 (42 USC. 292d
() (4), 293a(c)(5)). The provisions of
this act provide for grants to assist pub-
lic and nonprofit medical, dental, and
similar schools for the construction, ex-

pansion, or renovation of teaching
facilities.
(14) Mental Retardation Facilities

Construction Act (42 U.S.C. 295(a) (2)
(D), 2662(5), 2675(a) (5)). This act au-
thorizes Federal financial assistance in
the construction of centers for research
on mental retardation and related as-
pects of human development, of univer-
sity-affiliated facilities for the mentally
retarded and of facllities for the mentally
retarded,

(15) Community Mental Health Cen-
ters Act (42 U.S.C. 2685(a) (5)). This act
authorizes Federal grants for the con-
struction of public and other nonprofit
community mental health centers.

(16) Hipher Education Facilities Act
of 1963 (20 U.5.C. 753). This act author-
fzes the grant or loan of Federal funds
to assist public and other nonprofit in-
stitutions of higher education in financ-
ing the construction, rehabilitation, or
improvement of academic and related
facilities in undergraduate and graduate
schools.

(17) Vocational Educational Act of
1963 (20 U.S.C. 35/). This act provides
for Federal grants to the various States
{or construction of area vocational edu-
cation school facilities,

(18) Library Services and Construte
tion Act (20 U.S.C. 355e(a) ({)), This act
provides for Federal assistance to the
various States for the construction of
public libraries.

(19) Urban Mass Transportation Act
of 1954 (49 US.C. 1609). This act pro-
vides for grants and loans to assist States
and Jlocal public bodies and agencles
thereof in financing the acquisition, con-
struction, reconstruction, and improve-
ment of facilities and equipment for use,
by operation or lease or otherwise, in
mass transportation service in urban
area and In coordinating such service
with highway and other transportation
in such areas.

(20) Economic Opportunity Act of
1964 (42 U.S.C. 2947). This act covers
construction which is financed with as-
sistance of the Federal Government for
the following purposes:

(1) Authorizes Federal assistance for
construction of projects, buildings and
works which will provide young men and
women in rural and urban residential
centers with education, vocational train-
ing, and useful work experience (Title I).

(ii) Authorizes financial assistance
for construction work planned and car-
ried out at the community level for anti-
poverty programs (Title 1II) :

(a) Authorizes loans to low income
rural families by assisting them to ac-
quire or improve real estate or reduee en-
cumbrances or erect improvements
thereon, and to participate In coopera-
tive associations and/or to finance non-
agricultural enterprises which will en-
able such families to supplement their
{ncome (Title III);

(1) Authorizes loans to local coopera-
tive associations furnishing essential
processing, purchasing, or marketing
services, supplies, or facilitles predomi-
nantly to low-income rural familles
(Tatle IID) ;

(c) Authorizes financial assistance to
States, political subdivisions of States,
public and nonprofit agencles, institu-
tions, organizations, farm associations,
or individuals in establishing housing,
sanitation, edycatlon, and child day-care
programs for immigrants and other sea-
sonally employed agricultural employees
and thelr families (Title IOI).

(ii) Authorizes loans or guarantees
loans to small businesses for construc-
tion work (Title IV),

(iv) Authorizes the payment of the
cost of experlmental, pilot, or demon-
stration projects to foster State pro-
grams providing construction work expe-
rience or tralning for unemployed
fathers and needy people (Title V).

(21) Housing Act of 1964 (42 U.S.C.
1486(1); 42 U.S.C. 1452b(e)). Provides
financial assistance for low-rent housing
for domestic farm labor. The Act fur-
ther provides for loans, through public
or private agencles, where feasible, to
owners or tenants of property in urban
renewal areas to finance rehablilitation
required to conform the property to ap-
plicable code requirements or carry out
the objectives of the urban renewal plan
for the area,

(22) The Commercial Fisheries Re-
earch and Development Act of 1964 (16

Ry 779e(d)). This act- authorizes
financia. ce to State agencles for
construction pro: € re-

search and development of the com-
merclal fisherjes resources of the Nation.

(23) The Nurse Training Act of 1964
(42 U.S.C. 296a(b) (§5)). This act provides
for grants to assist in the construction
of new facllities for collegiate, associate
degree, and diploma schools of nursing,
or replacement or rehabilitation of exlst-
ing facilitles of such schools.

(24) Elementary and Secondary Edu-
cation Act of 1965 (20 U.S.C. 241i, 848).
The purpose of the act is to provide fi-
nancial assistance to local educational
agencies serving areas with concentra-
tions of children from low income fam-
flies for construction in connection with
the expansion or Improvement of their
educational programs.

(25) Federal Water Pollution Control
Act, as amended by the Water Quality
Act of 1965 (3 U.S.C. 4662(g)). Provides
for financlal assistance to States or
municipalities for construction of faclli-
ties in connection with the prevention
and control of water pollution. This in-
cludes projects that will control the dis-
charge into any waters of untreated or
inadequately treated sewage.

(26) Appalachian Regional Develop-
ment Act of 1965 (40 U.S.C. App. 402).
Authorizes Federal assistance in the con-
struction of an Appalachian development
highway system; construction of multi-
county demonstration health facilities,
hospitals, regional health, diagnostic and
treatment centers, and other {acilities for
health; seal and fill voids {n abandoned
mines and to rehabilitate strip mine
areas; construction of school facllitles
for vocational education; and to assist
in construction of sewage treatment
works.

(27) National Technical Institute for
the Deaf Act (20 U.S.C. 684(D) (5)), Pro-
vides for financial assistance for institu-
tions of higher education for the
establishment, construction, including
equipment and operation, of & National
Institution for the Deaf.

(28) Housing Act of 1959 (12 U.SC.
I701(R) (c)(3)). Tufs atl "wuthorizes
loans to nonprofit corporations to be used
for the construction of housing and
related facllities for elderly families. Also,
the provisions of the act provide for
rehabilitation, alteration, conversion or
improvement of existing structures
which are otherwise inadequate for pro-
posed dwellings used by such families.

(29) College Housing Act of 1950, as
amended (12 US.C. 174%a(f)). This act
provides for Federal loans to assist edu-
cational {nstitutions in providing hous-
ing and other educational facllities for
students and facultfes.

(30) Housing and Urban Development
Act of 1965 (£2 U.S.C. 1500¢c-3, 3107).
This act provides for Federal assistance
for the following purposes:

. () Grants to States and local public
bodies to assist In any construction work
to be carried out under the open-space
land and urban beautification provisions
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contained therein. It provides for parks
and recreation areas, conservation of
land and other natural resources, and
historical and scenlc purposes.

(ii) Grants to local public bodies and
agencies to finance specific project for
basic public water facflities (including
works for the storage, treatment, purifi-
cation, and distribution of water), and
for basic public sewer facilities (other
than “treatment works” as defined in
the Federal Water Pollution Control
Acv),

(iii) Grants to any local public body
or agency to assist in financing neigh-
borhood facilities. These facilities must
be necessary for carrying out & program
of health, recreational, social, or similar
community service and located so as to
be available for the use of the area's low
or moderate income residents.

(31) National Foundation on the Arts
and the Humanities Act of 1965 (20
U.S.C. 95¢1k)), The act establishes the
“National Foundation on the Arts and
the Humanlties" which may provide
matching grants to groups (nonprofit
organlzations and State and other public
organizations) and to individuals en-
gaged in creative and performing aris for
the entire range of artistic activity,
including construction of iiecessary
facilities.

(32) Public Works and Econamic De-
velopment Act of 1965 (42 U.S.C. 1222).
This act provides for Federal assistance
for the following purposes:

(i) Grants for the acquisition or
development of land or improvements
for public works or development facility
usagz in redevelopment areas. It author-
izes loans to assist in financing the pur-
chase or development of land for public
works which will assist in the creation
of long-term employment opportunities
in the area.

i1y Loans for the purchase or develop-
ment of land and facilities (including
machinery and equipment) for industrial
or commercial usage within redevelop-
ment areas; guarantee of loans for work-
ing capital made to private borrowers by
private lending institutions in connection
with direct Joan projects; and to contract
to pay to, or on behalf of, business enti-
ties locating in redevelopment areas, a
portion of the interest costs which they
incur in financing their expansions from
private sources.

di}) Loans and grants to create eco-
nomic development centers within desig-
nated county economic development
distriets.

(33) High-Speed Ground Transporta-
tion Study (40 U.S.C. 1636(b) ). This act
provides for financial assistance for con-
struction actlvitles in connection with
research and development of different
forms of high-speed ground transporta-
tion and demonstration projects relating
to intercity raif passenger service.

(34) Heart Disease, Cancer and Stroke
Amendments of 1965 (42 U.SC.
299(b) (§)), This act provides for grants
io public or nonprofit private univérsi-
ties, medical schools, research institu-
tions, hospitals, and other public and
nonprofit agencies and institutlons, or

associations thereof to assist in construc-
tion and equipment of facilities in con-
nection with research, training, demon-
stration of patlent care, diagnostic and
treatment related to heart disease, can-
cer, stroke, and other major diseases.

(35) Mental Retardation Facilities and
Community Mental Health Centers Con-
struction Act Amendments of 196§ (20
U.S.C. 618(g)). Thece provisions provide
for grants to institutions of higher edu-
catlon for construction of facilities for
research or for research and related pur-
poses relating to education for mentally
retarded, hard of hearing, deaf, speech
impalred, visually handicapped, serlously
emotionally disturbed, crippled, or other
health impalired children who by reason
thereof require special education.

(36) Vocational Rehabilitation Act
Amendments of 1965 (28 U.S.C.
d1a(b) (4)). This act authorizes grants
to assist in meeting the costs of con-
struction of public or other nonprofit
workshops and rehabilitation facilities.

{37) Clean Air and Solid Waste Dis-
posal Acts (42 U.S.C. 3256). This act
provides for financial assistance to pub-
lic (Federal, State, interstate, or local)
authoritles, agencies, and institutions,
private agencies and institutions, and
individuals in the construction of facili-
ties for solid-waste disposal. The term
construction includes the installation of
initlal equipment.

(38) Medical Library Acssistance Act
of 1965 (42 U.S.C. 280b-3(b)(3)). This
act provides for grarts to public or pri-
vate ron-profit agencies or institutions
for the cost of construction of medical
lbrary facillty.

(39) Veterans Nursing Home Care Act
(38 U.S.C.5035(a) (8)). The construction
industry health and safety standards do
not apply to this act since it is not sub-
ject to Reorganization Plan No. 14 of
1950,

(40) National Capital Transportation
Act of 1965 (40 U.S.C. 682(b)({)). This
act provides for Federal assistance to the
Natjonal Capital Transportation Agency
for construction of s rail rapid transit
system and related facilitles for the
Nation’s Capital.

(41) Alaska Centennial—1967 (80
Stat. 82). The program under this legis-
lation Las expired.

(42) JModel Secondary School for the
Deaf Act (80 Stat. 1028). This act pro-
vides for funds to establish and operate,
including construction and initial equip-
ment of new buildings, expansion, re-
modeling, and alteration of existing
buildings and equipment thereof, a model
secondary school for the deaf to serve the
residents of the District of Columbia and
nearby States.

(43) Allied Health Professions Per-
sonnel Training Act of 1966 (42 US.C.
295h (D) (2)(E)), This act provides for
grants to assist in the construction of
new facilities for training centers for
allied health professions, or replacement
or rehabilitation of existing facilities for
such centers,

(44) Demonstration Cities and Metro~
politan Development Act of 1966 (42
U.S.C. 3310; 12 US.C, 1715c; 42 USC.

1416). This act provides for Federal as-
sistance for the following purposes:

1) Grants to assist in the construc-
tion, rehabilitation, alteration, or repalr
of residentia) property only if such resi-
dential property is designed for residen-
tial use for eight or more families to
enable city demonstration agencles to
carry out comprehensive city demonstra-
tion programs (42 U.S.C. 3310).

(i} Amends the National Housing Act
(12 US.C. 1715¢c) and the Housing Act
of 1937 (42 U.S.C. 1416). See these acts
for coverage.

(45) Afr Quality Act of 1967 (42 U.S.C.
1857j-3). This act provides for Federal
assistance to public or nonprofit agen-
cles, institutions, and organizations and
to individuals, and contracts with public
or private agencies, institutions, or per-
sons for construction of research and de-
velopment facilities and demonstration
plants relating to the application of pre-
venting or controlling discharges into the
air of varlous types of pollutants.

(46) Elementary and Secondary Edu-
cation Amendments of 1967 (Title Vil—
Bilingual! Education Act) 20 U.SC.
880b-6). This act provides for Federal
assistance to local educational agencies
or to an institution of higher education
applying jointly with a Jocal educational
agency for minor remodeling projects in
connection with bilingual education pro-
grams to meet the special needs of chil-
dren with limited English-speaking abil-
ity in the Unlted States.

(47) Vocational Rehabilitation Amend-
ments of 1967 (29 U.S.C. 42a(c)(3)).
This act authorizes Federal assistance to
any public or nonprofit private agency
or organization for the construction of a
center for vocatlonal rehabilitation of
handicapped individuals who are both
deat and blind which shall be known as
the National Center for Deaf-Blind
Youths and Adults. Construction in-
cludes new bulldings and expansion, re-
modeling, alteration and renovation of
existing buildings, and initial equipment
of such new, newly acquired, expanded,
remodeled, altered, or renovated
buildings.

(48) National Visitor Center Facilities
Act of 1968 (40 US.C. 808), This act au-
thorizes agreements and leases with the
owner of property in the District of Co-
lumbia known &s Unlon Station for the
use of &ll or & part of such property for
a national visitor center to be known as
the National Visitor Center. The agree-
ments and leases shall provide for such
alterations of the Union Station Bufld-
ing as necessary to provide adequate fa-
cilities for visitors. They also provide for
the construction of a parking facllity, in-
cluding necessary approaches and ramps.

(49) Juvenile Delinquency Prevention
and Control Act of 1968 (42 U.S.C. 3843).
This act provides for Federal grants to
State, county, municipal, or other public
agency or combination thereof for the
construction of facilities to be used in
connection with rehabilitation services
for the diagnosis, treatment, and rehabil-
itation of delinquent youths and youths

‘In danger of becoriing delinquent.
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(50) Housing and Urban Development?
Act of 1968 (including New Communities
Act of 1968) (42 U.S.C. 3909). This act
provides for Federal assistance for the
following purposes:

(1) Guarantees, and commitments to
guarantee, the bonds, debentures, notes,
and other obligations issued by new com-
munity developers to help finance new
community development projects.

(i1) Amends section 212(a) of the Na-
tional Housing Act, adding section 236
for “Rental Housing for Lower Income
Families” and gection 242 “Mortgage In-
surance for Nonprofit Hospltals” thereto.

(51) Public Health Service Act Amend-
ment (Alcoholic and Narcotic Addict Re-
habilitation .Amendments of 1968) (42
U.S.C. 2681, et seg.). This act provides
{or grants to & public and nonprofit pri-
vate agency or organization for construc-
tion projects consisting of any facllities
(including post-hospitalization treat-
ment facilities for the prevention and
‘treatment of alcoholism or treatment) of
narcotic addiets.

(52) Vocational Education Amend-
ments of 1968 (20 U.S.C. 12d6). This act
provides for grants to States for the con-
struction of area vocational education
school factlitles. The act further pro-
vides grants to public educational agen-
cles, organizations, or {nstitutions for
construction of residential schools to
provide vocational education for the pur-
pose of demonstrating the feasibility and
desirabllity of such schools. The act still
further provides grants to State boards,
to colleges and unlversities, to public
educational agencles, organizations or
nstitutions to reduce the cost of borrow-
ing funds for the construction of resi-
dential schools and dormitories,

(53) Postal Reorganization Act (39
U.S.C. 410(d) (2)). This Act provides for
construction, modiflcation, alteration,
repair, and other improvements of postal
facilities located in leased buildings.

(54) Airport and Airway Development
Act of 1970 (Public Law 91-258, section
52(b) (7)). This Act provides for Federal
financial essistance to States and locali-
ties for the construction, improvement,
or repair of public airports.

(55) (1) Public Law 91-230. This Act
provides for federal financial assistance
to Institutions of higher learning for the
construction ¢f a Natlonal Cenier on
Educational Media and Materials for the
Handicapped. The program under this
statute expires on July 1, 1971, Public
Law 91-230, sectlon 662(1).

({i) Education of the Handicapped
Act (20 U.S.C. 12326, 1404(a) ). This Act
provides for financlal assistance to States
for construction, expansion, remodeling,
or alteration of facilities for the educa-
tion of handicapped children at the pre-
school, elementary school, and secondary
school levels,

(56) Housing and Urban Development
Act of 1970 (Public Law 91-609, section
707(b)). This Act provides for grants to
States and local public agencles to help
finance the development of open-space
or other land in urban areas for open-
space uses. Thls Act becomes effective on
July 1,1971.

. (6T) Developmental Disabilities Serv-
ices and Facilities Construction Amend-

ments of 1970 (Public Law 91517, section
135(a)(5)). This Act authorizes grants
to States for construction of facilities for
the provision of services to persons witn
developmental disabilities who are un-
able to pay for such services.

(58) Rail Passenger Service Act of
1970 (Public Law 91-518, section 405(d)).
This statute provides that the Natfonal
Rallroad Passenger Corporation may
construct physical facilities necessary to
intercity rail passenger operations within
the basic national rail passenger sys-
tem designated by the Secretary of
Transportation.

(¢) VA and FHA housing. In the
course of the legislative development of
sectlon 107, it was recognized that sec-
tion 107 would not apply to housing con-
struction for which insurance was issued
by the Federal Housing Authority and
Veterans' Administration for individual
home ownership. Concerning construc-
tion under the National Housing Act,
Reorganization Plan No. 14 of 1950 ap-
plies to construction which is subject to
the minimum wage requirements of sec-
tion 212(a) thereof (12 U.S.C. 1715¢).

§ 1926.13 Interpretation of
terms.

(a) The terms ‘‘construction,” *alter-
atlon,” and “repair” used in section 107
of the Act are also used in sactlon 1 of
the Davis-Bacon Act (40 US.C. 276a),
providing minimum wage protection on
Federal construction contracts, and sec-
tion 1 of the Miller Act (40 U.S.C. 270a),
providing performance and payment
bond protection on Federal construction
contracts, Similarly, the terms “contrac-
tor” and “subcontractor” are used in
those statutes, as well as in Copeland
(Antl-Kickback) Act (40 US.C. 276c)
and the Contract Work Hours and Safety
Standards Act itself, which apply con-
currently with the Miller Act and the
Davis-Bacon Act on Federal construction
contracts and also apply to most fed-
erally assisted construction contracts.
The use of the same or identical terms in
these statutes which apply concurrently
with section 107 of the Act have consid-
erable precedential value in ascertaining
the coverage of section 107,

(b) It should be noted that section 1
of the Davis-Bacon Act limits minimum
wage protection to laborers and me-
chanics “employed directly” upon the
“site of the work,” There {s no compa-
rable limitation in section 107 of the Act.
Section 107 expressly requires as a self-
executing condition of each covered ¢on-
tract that no contractor or subcontractor
shall require “any laborer or mechanic
employed in the performance of the con-
tract to work in surroundings or under
working conditions which are unsani-
tary, hazardous, or dangerous to his
health or safety” as these health and
safety standards are applied in the rules
of the Secretary of Labor.

(¢) The term *“subcontractor” under
section 107 §s considered to mean a per-
son who agrees to perform any part of
the labor or material requirements of
a contract for construction, alteration or
repair. Cf. MacEvoy Co. v. United States,
322 U.S. 102, 108-9 (1944). A person who
undertakes to perform ¢ =artion of a

statutory

contract Involving the furnishing of sup-
plies or materials will be considered a
“subcontractor” under this part and sec-
tion 107 if the work in question involves
the performance of construction work
and is to be performed: (1) Directly on
or near the construction site, or (2) by
the employer for the specific project on
a customized basis. Thus, a supplier of
materials which will become an integral
part of the construction is a “subcontrac-
tor” if the supplier fabricates or assem-
bles the goods or materials In question
specifically for the construction project
and the work involved may be said to
be construction activity. If the goods or
materials in question are ordinarily sold
to other customers from regular inven~
tory, the supplier is not a “subcontrac-
tor.” Generally, the furnishing of pre-
stressed concrete beams and prestressed
structural steel would be considered
manufacturing; therefore a supplier
of such materials would not be con-
sidered a “subcontractor.” An exam-
ple of material supplied “for the specific
project on a customized basis” as that
phrase is used in this section would be
ventilating ducts, fabricated in a shop
away from the construction jobsite and
specifically cut for the project according
to design specifications. On the other
hand, if a contractor buys standard size
naijls'from a foundry, the foundry would
not be a covered “subcontractor.” Ordi~
narlly a contract for the supplying of
construction equipment to a contractor
would not, in and of itself, be considered
8 “subcontractor” for purposes of this

part.

§ 1926.14 Federal coutract for “niixed"
types of performance.

(a) It is the intent of the Congress
to provide safety and health protection
ot Federal, federally financed, or fed-
erally assisted construction. See, for ex-
ample, H, Report. No. 91-241, 91st Cong.,
first session, p. 1 (1969). Thus, it is clear
that when a Federal contract calls for
mixed types of performance, such as
both manufacturing and construction,
section 107 would apply to the construc-
tion. By its express terms, section 107
applies to a contract which is “for con-
struction, alteratlon, and/or repair.”
Such a contract {s not required to be
exclusively for such services. The appli-
catlon of the sectlon is not limited to
contracts which permit an overall char-
acterlzation as “construction contracts.”
The text of section 107 is not so limited.

(b) When the mixed types of per-
formances i{nclude both construction and
manufacturing, see also §1926.15(b)
concerning the relationship between the
Walsh-Healey Public Contracts Act and
section 107

§ 1926.15 Relation<liip to the Scrice
Contract Act; Walsh-Healey Public
Contraets Act.

(a) A contract for “construction” Is
one for nonpersonal service. See, e.g., 41
CFR 1-1.208. Section 2{e) of the Service
Contract Act of 1965 requires as a con-
dition of every Federal contract (and
bid specification therefor) exceeding
$2,500, the “principal purpose” of which
is to furnish services to the United States
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through the use of “service employees,”
that certain safety and health standards
be met. See 29 CFR Part 1925, which
contains the Department rules concern-
ing these standards. Section 7 of the
Scrvice Contract Act provides that the
Act shall not apply to “eny contract of
the United States or District of Colum-
bia for construction, alteration, and/or
repalr, including painting and decorating
of public buildings or public works.” It
is clear from the legislative history of
section 107 that no gaps in coverage
between the two statutes are intended,
(b) The Walsh-Healey Public Con-
tracts Act requires that contracts en-
tered into by any Federal agency for the
manufacture or furnishing of materials,
supplies, articies, and equipment in any
amount exceeding $10,000 must contaln,
among other provisions, & requirement
that “no part of such contract will be
performed nor will any of the mate-
rials, supplies, articles or equipment to
be manufactured or furnished under said
contract be manufactured or fabricated
in any plants, factories, buildings, or
surroundings or under working condi-
tions which are unsanitary or hazardous
or dangerous to the health and safety
of employees engaged in the perform-
ance of said contract.” The rules of
the Secretary concerning these stand-
ards are published in 41 CFR Part 50-
204, and express the Secretary of Labor's
interpretation and application of section
1{e) of the Walsh-Healey Public Con-
tracts Act to certain particular working
conditions. None of the described work-
ing conditions are intended to deal with
construction activities, although such
activities may conceivably be a part of &
contract which is subject to the Walsh-
Healey Public Contracts Act. Neverthe-
less, such activities remain subject to the
general statutary duty prescribed by sec-
tion !(e). Section 103(b) of the Contract
Work Hours and Safety Standards Act
provides, among other things, that the
Act shall not apply to any work required
to be done in accordance with the pro-
visions of the Walsh-Healey Public Con-
tracts Act.
§ 1926.16 Rule< of construction.

(a) The prime contractor and any
subcontractors -may make their own
arrangements with respect to obligations
which might be more appropriately
treated on & jobsite basis rather than
individually. Thus, for example, the
prime contractor and his subcontractors
may wish to make an express agreement
that the prime contractor or one of the
subcontractors will provide all required
first-aid or toilet facilities, thus relieving
the subcontractors from the actual, but
not any legal, responsibility (or, as the
case may be, relieving the other subcon-
tractors from this responsibility). In no
case shall the prime contractor be re-
lieved of overall respons!bllity for com-
pliance with the requirements of this part
for all work to be performed under the
contraet, "

(b) By contracting for full perform-
ance of a contract subject to section 107
of the Act, the primne contractor assumes
all obligations prescrived as employer

obligations under the standards con-
tained in this part, whether or not he
subcontracts any part of the work.

(c) To the extent that a subcontractor
of any tier agrees to perform any part of
the contract, he also assumes responsi-
bility for complying with the standards
in this part with respect to that part.
Thus, the prime contractor assumes the
entire responsibility under the contract
and the subcontractor assumes responsi-
bility with respect to his portion of the
work., With respect to subcontracted
work, the prime contractor and any sub-
contractor or subcontractors shall be
deemed to have joint responsibility.

(d) Where joint responsibility exists,
both the prime contractor and his sub-
contractor or subcontractors, regardless
of tier, shall be considered subject to the
enforcement provisions of the Act.

Subport C—General Safety and
Health Provisions

§ 1926.26 General safety und health

provisions.

(a) Contractor requirements. (1) Sec-
tion 107 of the Act requires that it shall
be a condition of each rontract which is
entered into under legislation subject to
Reorganization Plan Number 14 of 1950
(64 Stat. 126T), as defined In §1926.12,
and is for construction, alteration, and/
or repair, including painting and deco-
rating, that no contractor or subcontrac-
tor for any part of the contract work
shall require any laborer or mechanie
employed in the performance of the con~
tract to work in surroundings or under
working conditions which are unsanitary,
hazardous, or dangerous te bis health or
safety.

(b) Accident prevention responsibili-
ties. (1) It shall be the responsibility of
the employer to initiate and maintaln
such programs as may be necessary o
comply with this part.

(2) Such programs shall provide for
frequent and regular inspections of the
job sites, materials, and equipment to
be made by competent persons desig-
nated by the employers,

(3) The use of any machinery, tool,
material, or equipment which is not in
compliance with any applicable require-
ment of this part is prohibited. Such
machine, tool, material, or equipment
shall either be identified as unsafe by
tagging or locking the controls to render
them inoperable or shall be physically
removed from its place of operation.

(4) The employer shall permit only
those employees qualified by training or
experience to operate equipment and
machinery.
§ 1926.21

(a) General requirements. The Diree-
tor shall, pursuant to section 107(f) of
the Act, establish and supervise programs
for the education and training of em-
ployers and employees in the recognition,
avoidance and prevention of unsafe con-
ditions in employments covered by the
act,

(b) Employer responsibility. (1) The
employer should avail himself of the

Safely training und education.

safety and health training programs the
Director provides.

(2) The employer shall Instruct each
employee in the recognition and avoid-
ance of unsafe conditions and the regu-
lations applicable to his work environ-
ment to control or eliminate any hazards
or other exposure to illness or Injury.

(3> Employees required to handle or
use poisons, caustics, and other harmful
substances shall be instructed regarding
the safe handling and use, and be made
aware of the potential hazards, personal
hygiene, and personal protective meas-
ures required.

(4) In job site areas where harmful
plants or animals are present, employees
who may be exposed shall be instructed
regarding the potential hazards, and how
to avoid injury, and the first aid proce-
dures to be used in the event of injury.

(5) Employees required to handle or
use flammable liquids, gases, or toxic
materials shall be {nstructed in the safe
handling and use of these materials and
made aware of the specific requirements
contained in Subparts D, F, and other
applicable subparts of this part.

16) (1) All employees required to en-
ter into confined or enclosed spaces shall
be instructed as to the nature of the
hazards involved, the necessary precau-
tions to be taken, and in the use of pro-
tective and emergency equipment re-
quired. The employer shall comply with
any specific regulations that apply to
work in dangerous or potentially danger-
ous areas.

(if) For purposes of subdivision (i) of
this subparagraph, *confined or enclosed
space” means any space having a Jimited
means of egress, which is subject to the
accumulation of toxic or flammable con-
taminants or has an oxygen deficient at-
mosphere. Confined or enclosed spaces
include, but are not limited to, storage
tanks, process vessels, bins, boilers,
ventilation or exhaust ducts, sewers,
underground utility vaults. tunnels, pipe-
lines, and open top spaces a.re than 4
feet in depth such as pits, tubs, vaults,
and vessels.

§ 1926.22 Rccording and repoarting of
injuries. [Reserved)

§ 1926.23 First aid and niedical at.
tention.

First ald services and provisions for
medical care shall be made available by
the employer for every employee covered
by these regulations. Regulations pre-
scribing specific requirements for first
aid, medical attention, and emergency
facilities are contained in Subpart D of
this part.

§ 1926.24 Fire protection and presen-
tion.

The employer shall be responsible for
the development and maintenance of an
effective fire protection and prevention
program at the job site throughout aill
phases of the construction, repair, altera-
tion, or demolition work. The employer
ghall ensure the avaflability of the fire
protection and suppression equipment
required by Subpart F of this part.
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§ 1926.25 Housekeeping.

(a) During the course of construction,
alteration, or repairs, form and scrap
jumber with protruding nails, and all
other debris, shall be kept cleared from
work areas, passageways, and stairs, in
and around buildings or other structures.

(b) Combustible scrap and debris shall
be removed at regular intervals during
the course of construction, Safe means
shall be provided to facilitate such
removal.

(¢} Containers shall be provided for
the collection &nd separation of waste,
trash, oily and used rags, and other ref-
use. Containers used for garbage and
other olly, fiammable, or hazardous
wastes, such as caustics, acids, harmful
dusts, etc. shall be equipped with covers.
Garbage and other waste shall be dis-
posed of at frequent and regular
intervals.

Illumination.

§ 1926.26

Construction areas, aisles, stairs,
ramps, runways, corridors, offices, shops,
and storage areas where work Is in prog-
ress shall be lighted with either natura?
or artificial illumination. The minimum
jllumination requirements for work areas
are contained in Subpart D of this part.

§ 1926.27 Sanitation.

Health and sanftation requirements
for drinking water are contained in
Subpart D of this part.

§ 1926.28 Personal

ment.

(a) The employer {s responsible for
requiring the wearing of appropriate
personal protective equipment {n all
operations where there is an exposure
to hazardous conditions and where this
part indicates the need for using such
equipment to reduce the hazards to the
employees,

(b) Regulations governing the use,
selection, and maintenance of personal
protective and lifesaving equipment are
described under Subpart E of this part.

§1926.29 Acceptable certifications.

() Pressure vessels. Current and valid
--certification by.an insurance company or
regulatory authority shall be deemed as
sacceptable evidence of safe installation,
inspection, testing of pressure vessels
provided by the employer.

(b) Boilers. Bollers provided by the
employer shall be deemed to be in com-
pliance with the requirements of this
part when evidence of current and valid
certification by an insurance company
or regulatory authority attesting to the
safe installation, inspection, and testing
is presented.

(¢} Other requirements, Regulations
prescribing specific requirements for
other types of pressure vessels and simi-
lar equipment are contained in Subparts
F and O of this part.

§ 1926.30 Ship‘uuildiug and ship re-
pairing.

(a) General. Shipbuilding, ship re-
palring, alterations, and maintenance
performed on ships under Government
contract, except naval ship construction,
1s work subject to the Act.

protective  equip-

(b) Applicable safety and health
standards. For the purpose of work car-
ried out under this section, the safety
and health regulations promulgated by
the Secretary of Labor shall apply: Part
1915 of this title, Safety and Health
Regulations for Ship Repairing, and Part
{916 of this title, Safety and Health
Regulations for Shipbuilding.

§ 1926.31 [Incorporation by rcfcrence.

(a) The specifications, standards and
codes of agencies of the US. Govern-
ment and organizations which ere not
agencies of the US, Government, to the
extent they are legally incorporated by
reference in this part, have the same
force and eflect as other standards in
this part. The locations where these
specifications, standards, and codes may
be examined are as follows:

(1) Offices of the Occupational Safety and
Health Administration, US. Department of
Labor. Railway Labor Building. Washington,
DC 20210.

(2) The Regional and Ticld Offices of the
Occupational Safety and Health Administration
which are listed in the U.S. Government Manual
1970-71. at page 174

(b) Any changes in the specifications,
standards and codes Incorporated by
reference In this part and an official his-
toric file of such changes are available
at the offices referred to in paragraph
(a) of this section, All questions as to the
applicability of such changes should also
be referred to these offices.

§ 1%26.32 Definitions.

The following definitions shall apply
in the application of the regulations in
this part:

(a) “Act” means section 107 of the
Contract Work Hours and Safety Stand-
ards Act, commonly known as the Con-
struction Safety Act (86 Stat. 96; 40
U.S.C. 333).

(b) “ANSI" means American National
Standards Institute.

(¢} “Approved” means sanctioned, en-
dorsed, accredited, certified, or accepted
as satisfactory by a duly eonstituted and
nationally recognized authority or
agency.

(d) “Authorized person” means a per~
son approved or assigried by the employer
to perform a specific type of duty or
duties or to be at & specific Jocation or
locations at the jobsite.

{e) “Bureau” means the Occupational Safety
and Health Administration.

(f) “Competent person” means one
who s capable of identifying exlsting
and predictable hazards in the surround-
ings or working conditions which are un«
sanitary, hazardous, or dangerous {0 em~
ployees, and who has authorization to
take prompt corrective measures to
elim{nate them.

(g) “Defect” means any characteristic
or condition which tends to weaken or
reduce the strength of the tool, object,
or structure of which it is a part.

(h) “Designated person™ means “au-
thorized person" as defined in paragraph’
(d) of this section.

(1) “Employee’ means every laborer or
mechanic under the Act regardless of the
contractual relationship which may be
alleged to exist between the laborer and

CAPCO

mechanic and the contractor or subcon-
tractor who engaged him. “Laborer and
mechanic” are not defined in the Act, but
the identical terms are used in the Davis-
Bacon Act (40 U.S.C. 276a), which pro-
vides for minimum wage protection on
Federal and fetlerally assisted construc-
tion contracts. The use of the same term
fn a statute which often applies concur-
rently with section 107 of the Act has
considerable precedentlal value in ascer-
talning the meaning of “laborer and me-
chanic” as used in the Act. “Laborer™
generally means one who performs man-
ual labor or who labors at an occupation
requiring physical strength; “mechanic”
generally means a worker skilled with
tools. See 18 Comp. Gen. 341.

(§) “Employer” means contractor or
subcontractor within the meaning of the
Act and of this part.

(k) “Hazardous substance” means &
substance which, by reason of being ex-
plosive, flammable, poisonous, corrosive,
oxidizing, irritating, or otherwise harm-
ful, is likely to cause death or injury.

(1) “Qualified” means one who, by
possession of a recognized degree, certif-
icate, or professional standing, or who
by extensive knowledge, training, and
experience, has successfully demon-
strated his abllity to solve or resolve
problems relating to the subject matter,
the work, or the project.

(m) “Safety factor™ means the ratio
of the ultimate breaking strength of a
member or pilece of material or equip-
ment to the actual working stress or safe
load when n use.

(n) “Secretary” means the Secretary
of Labor.

(0) “SAE" means Society of Auto-
motive Engineers.

(p) “Shall" means mandatory.

(q) “Should” means recommended.

(r) “Suitable” means that which fits,
and has the qualities or qualifications to
meet a given purpose, occasion, condi-
tion, function, or circumstance.

Subpart D—Occupational Health
and Environmental Controls

§1926.50 Mecdical services and firat aid.

(a) The employer shall Insure the
availability of medical personnel for ad-
vice and consultation on matters of oc-
cupational health,

(b) Provisions shall be made prior to
commencement of the project for prompt
medical attention in case of serious
injury.

<¢) In the absence of an infirmary,
clinic, hospital, or physician that is rea-
sonahly accessible {n terms of time and
distance to the worksite which is avail-
able for the treatment of injured em-
ployees, a person who has a valid certif-
icate In first-aid training from the U.S.
Bureau of Mines, the American Red
Cross, or equivalent training that can be
verified by documentary evidence shall
be available at the worksite to render
first aid.

(d) €1) First-aid supplies approved by
the consulting physician shall be easily
accessible when required.
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(2) The first-ald kit shall consist of
materials approved by the consulting
physician In a weatherproof container
with individual sealed packages for each
type of item. The contents of the first-
aid kit shall be checked by the employer
before being sent out on each job and at
least weekly on each Job to ensure that
the expended items are replaced.

(e) Proper equipment for prompt
transportation of the injured person to
a physiclan or hospital, or a communica-
tion system for contacting necessary
ambulance service, shall be provided.

(f) The telephone numbers of the doc~
tors, hospital and ambulances shall be
conspicuously posted.

§ 1926.51 Sanitation.

(a) Potable water. (1) An adequate
supply of potable water shall be provided
in all places of employment.

(2) Portable containers used to dis-
pense drinking water shall be capable
of being tightly closed, and equipped
with & tap. Water shall not be dipped
from contalners.

(3) Any container used to distribute
drinking water shall be clearly marked
as to the nature of its contents and not
used for any other purpose.

(4) The common drinking cup is pro-
hibited.

(5) Where single service cups (to be
used but once) are supplied, both a sani-
tary container for the unused cups and
a receptacle for disposing of the used
cups shall be provided.

(b) Nonpotable water. (1) Outlets for
nonpotable water, such as water for in-
dustrial or firefighting purposes only,
shall be identified by signs meeting the
requirements of Subpart G of this part,
to indicate clearly that the water is
unsafe and is not to be used for drink-
Ing, washlog, or cooking purposes.

(2) There shall be no cross-connection,
open or potentlal, between a system fur-
nishing potable water and a system fur-
nishing nonootable water.

w¢) Toilets ar conustruction jobsites.
(1) Toilets shall be provided for em-
ployees according to the following table:

‘TasLe D-1
Number of
employees Minimum number of facilities
200rless.. L.
20 or more. 1 tollet seat and 1 urinal per

40 workers.
200 or 1 tollet seat and 1 urinal per
more. 50 workers.

(2) Under temporary fleld conditions,
provisions shall be made to assure not
less than one toilet facllity is avallable.

(3) Job sites, not provided with a san-
ftary sewer, shall be provided with one
of the following tollet facilities unless
prohibited by local codes:

(1) Privies (where thelr use will not
contaminate ground or surface water);

(1) Chemical tollets;

(1) Reclrculating tollets;

(lv) Combustion toflets,

(d) Food handling, All employees' food
service facllities and operations shall
meet the applicable laws, ordinances, and
regulations of the jurisdictions in which
they sre located.

(¢) Temporary sleeping quarters.
When temporary sleeping quarters are
provided, they shall be heated, ventilated,
and lighted.

(1) Washing facilities. The employer
shall provide adequate washing facilities
for employees engaged in the application
of paints, coating, herbicides, or insecti-
cldes, or in other operations where con-
taminants may be harmful to the em-
ployees. Such facilities shall be in near
proximity to the worksite and shall be so
equipped as to enable employees to re-
move such substances.

{(g) [Revoked)

§ 1926.52 Occupational noise exposure,

(a) Protection against the effects of
noise exposure shall be provided when
the sound levels exceed those shown in
Table D-2 of this section when meas-
ured on the A-scale of a standard sound
level meter at slow response.

(b) When employees are subjected to
sound levels exceeding those listed in
Table D-2 of this section, feasible ad-
ministrative or engineerlng controls
shall be utilized. If such controls {ail to
reduce sound levels within the levels of
the table, personal protective equipment
as required {n Subpart E, shall be pro-
vided and used to reduce sound levels
within the levels of the table.

(¢) If the variations in nolse level in-
volve maxima at intervals of 1 second
or less, it Is to be constdered continuous.

(d) 1) In all cases where the sound
levels exceed the values shown herein, a
continuing, effective hearing conserva-
tlon program shall be administered.

TABLE D-2~—FERMISSTALE NOISE EXPOSURES
Sound level
dBA slow
Duratlon per day, hours: Respanse

Y
% or less 118

(2) (§) When the daily noise exposture
is composed of two or MGie periods of
noise exposure of different levels, their
combined effect should be considered,
rather than the individual effect of each.
Exposure to different levels for various
periods of time shall be computed ac-
cording to the formula set forth in sub-
division (11) of this subparagraph,

(1)

T’ rl r.
R e
L, L, L,

where:

F,=The equlivalent noise exposure factor.

T=The period of nolse exposure st any

essentlally constant level,

L =The duration of the permissible nolse

exposure at the constant level {(from
Table D—QF) .
If the value of F, ex-eeds unity (1) the
exposure exceeds permissible levels.

(i) A sample computation showing
an application of the formula in subdivi-
sfon (i1) of this paragraph is as follows.
An employee Is exposed at these levels
for these periods:

110 dbA 1; hour.
100 dbA 1, hour.
90 dbA 1Y hours.

F,=050040.2540.188
F,=0938

Since the value of F, does not exceed
}lmt); the exposure 5 within permissible

(e} Exposure to impulsive or impact
noise should not exceed 140 dB peak
sound pressure level.

§ 1926.53 lonizing rudiation.

(a) In construction and related ac-
tivitles invclving the use of sources of
fonlzing radiation, the pertinent provi-
slons of the Atomic Energy Commis-
slon's Standards for Protection Against
Radiation (10 CFR Part 20), relating to'
protection against occupational radia-
tion exposure, shall apply.

(d) Any activity which tnvolves the
use of radicactive tnaterial or X-ray,
whether or not under license from the
Atomic Energy Commission, shall be per-
formed by competent persons specially
trained in the proper and safe operation
of such equipment. In the case of ma-
terials used under Commission license,
only persons actually licensed, or compe-
tent persons under direction and super-
vision of the licensee, shall perform such
work.

§ 1926.54 Nonionizing radiation.

(a) Only qualified and trained em-
ployees shall be assigned to Install, ad-
just. and operate laser equipment.

(b) Proor ot qualification of the laser
equipment operator shall be available
and in possession of operator at all times.

(c) Employees, when working in areas
in which a potential exposure to direct
or reflected laser light greater than 0.005
watts (5 mililwatts) exists, shall be pro-
vided with antllaser eye protection de-
vices as specified {n Subpart E of this

(d) Areag {n which lasers are used
shall be posted with standard laser
warning placards.

(e) Beam shutters or caps shall be
utilized, or the laser turned off, when
laser transmission is not acttually re-
quired, When the laser {s left unattended
for a substantial perfod of time, suc as
during lunch hour, overnight, or at
change of shifts, the laser shall be turaed

off,

(f) Only mechanicar or electrenle
means shall be used as a detector for
guiding the internal alignment of the
laser.

(g) The laser beam shall not be Ai-
rected at employees.

(h) When it is raining or snowing, or
when theie Is dust or fog in the alr, the
operation of laser systems shall be pro-
hibjted where practicable; in any event,
employees shall be kept out of range of
the srea of source and target during,
such weather conditions,

. (1) Laser equipment shall bear a label
to indicate maximunr output.

(§) Employees shall not pe exposed
to light intensities above:
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(1) Direct staring: 1 micro-watt per
square centimeter;

(2) Incldental observing: I milliwatt
per square centimeter;

(3) Diffused reflected light: 212 watts
per square centimeter.

(k) Laser unit in operation should be
set up above the heads of the employees,
when possible,

(1) Employees shall not be exposed to
microwave power densities in excess of
10 milliwatts per square centimeter.

§1926.55 Gases, vapors, fumes, dusts,
and nuists.

(a) Exposure of employees to inhala-
tion, Ingestion, skin absorption, or con-
tact with any material or subslance at &
concentration above those specified in
the “Threshold Limit Values of Afrborne
Contaminants for 1810” of the American
Conference of Governmental Industrial
Hygienists, shall be avoided.

(b) To achieve compliance with para-
graph (a) of this section, administrative
or engineering controls must first be im-
plemented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or
other protective measures shall be used
to keep the exposure of employees to air
contaminants within the limits pre-
scribed in this section. Any equipment
and technical measures used for this pur-
pose must first be approved for each
particular use by a competent industrial
hygienist or other technically qualified
person. Whenever respirators are used,
their use shall comply with § 1926.103.

(¢} Paragraphs (a) and (b) of this sec-
tion do not apply to the exposure of em.
ployees to alrborne asbestos dust. When-
ever any employee s exposed to alrborne
asbestos dust, the requirements of
§ 1910.53a of this title shall apply. .

§ 1926.56 Illumination.

(a) General. Construction areas,
ramps, runways, corridors, offices, shops,
and storage areas shall be lighted to not
less than the minimum i{llumination in-
tensities listed in Table D-3 while any
work is {n progress:

TABLE D-3—MINIMOM ILLUMINATION
INTENSITIES IN FOOT-CANDI TS

Foot-candles: Area or uperation
|, General construction ares
lghting.

L JEPRRN QGeneral construction aress,
concrete placement, excava-
tion and waste areas, sccess-
wWays, active storage areas,
loading plstforms, refueling,
and field maintenance areas.

| Indoors: warehouses, corridors,
ballwsys, and exitways.

[ ZSSON. Tunnels, ahafts, and general

underground work areas:
{Exception: minimum of 10
foot-candles ls required at
tunnel and shaft heading
during driiling, mucking,
and sculing. Bureau of Mines
approved cap lights shall be
acceptable for use In the
tuonel heading.)

10 General construction plant and
#hops (eg. batch plants,
g plants, hanical

and electrical equipment
rooms, carpenter shopa, rig-
ging lofte and sctive store-
rooms, barracks or iiving
quarters, locker or dressing
rooms, mess halls, and in-
door tollets and workrooma},

First ald stetions, jnfirmaries,
and offices,

(b) Other areas. For areas or oper-
ations not covered above, refer to the
American National Standard A11.1-1965,
R1970, Practice for Industrial Lighting,
for recommended values of {llumination

§ 1926.57 Veniilation.

(a) General. Whenever hazardous sub-
stances such as dusts, fumes, mists,
vapors, or gases exist or are produced in
the course of construction work, thelr
concentrations shall not exceed the lim-
{ts specified in § 1926.55(a), When vent{-
lation is used as an engineering control
method, the system shall be installed and
operated according to the requirements
of this section.

(b} Local ezhaust ventilation. Local
exhaust ventilation when usdd as de-
scribed in (a) shall be designed to pre~
vent dispersion into the air of dusts,
fumes, mists, vapors, and gases {n con~
centrations causing harmful exposure.
Such exhaust systems shall be so de-
signed that dusts, fumes, mists, vapors,
or gases are not drawn through the work
area of employees.

(¢c) Design and operation. Exhaust
fans, Jets, ducts, hoods, separators, and
all necessary appurtenances, including
refuse receptacles, shall be so designed,
constructed, maintained and operated as
to ensure the required protection by
maintaining a volume and velocity of ex-
haust air sufiicient to gather dusts,
fumes, vapors, or gases from said equip~
ment or process, and to convey them to
suitable points of safe disposal, thereby
preventing their dispersfon in harmful
quantities into the atmosphere where
employees work,

(d) Duration of operations. (1) The
exhaust system chall be fn operation con-
tinually during all operations which it
is designed to serve. If the employee re-
mains in the contaminated zone, the sys-
tem shall continue to operate after the
cessation of sald operations, the length
of time to depend upon the indlvidual
circumstances and effectiveness of the
general ventilation system.

(2) Since dust capable of causing dis-
abllity is, according to the best medical
opinion, of microscopic size, tending to
remain for hours in suspension in still
air, it {s essential that the exhaust sys-
tem be continued in operation for a time
after the work process or equipment
served by the same shall have ceased, in
order to ensure the removal of the harm-
ful elements to the required extent. For
the same reason, employees wearing res-
piratory equipment should not remove
same immediately until the atmosphere
seems clear.

(e) Disposal of exhaust materials, The
air outlet from every dust separator, and
the dusts, fumes, mists, vapors, or gases
collected by an exhaust or ventilating
system shall discharge to the outside at-
mosphere. Callecting systems which re-
turn air to work area may be used if
concentrations which accumulate in the
work area alr do not result in harmful
exposure to employees, Dust and refuse
discharged from an exhaust system shall
be disposed of in such a manner that it
will not result in harmful exposure to
employees.

§ 1926.58 [Revoked]

Subpart E—Personal Protective ond
Life Saving Equipment
§ 1926.100 Head protection.

(a) Employees working in areas where
there is a possible danger of head injury
from impact, or from falling or flying
objects, or from electrical shock and
burns, shall be protected by protective
helmets.

(b} Helmets for the protection of em-
ployees against {mpact and penetration
of falling and flying objects shall meet
the specifications contalned.in American
National Standards Institute, 288.1-
1869, Safety Requirements for Industrial
Head Protection.

{c) Helmets for the head protection of
employees exposed to high voltage elec~
trical shock and burns shall meet the
specifications contained in American Na-
tional Standards Institute, £89.2-1970,

§ 1926.101 Hearing protection.

(a) Wherever it is not feasible to re-
duce the noise levels or duration of expo«
sures to those specified In Table D-2,
Permissible Nofse Exposures, in § 1926.52,
ear protective devices shall be provided
and used.

(b) Ear protective devices inserted In
the ear shall be fitted or determined in-
dividually by competent persons,

(¢) Plaln cotton s not an acceptable
protective device.

§ 1926.102 Eye and face protection.

(a) General. (1) Employees shall be
provided with eye and face protection
equipment when machines or operations
present potential eye or face injury from
physical, chemical, or radiation agents.

(2) Eye and face potection equipment
required by this Part shall meet the re-
quirements specified in American Na-~
tional Standards Institute, ZB87.1-1968,
Practice for Occupational and Educa-
tional Eye and Face Protection.

(3) Employees whose vislon requires
the use of corrective lenses in spectaclea,
when required by this regulation to wear

.. eye protection, shall be protected by gog-
. gles or spectacles of one of the following
types:
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TasLr E-4. SELECTION OF REspiRaTORs—Conttoued

Hazard

Resplrator (See Notel

1y Self.

Gas and va
dangerous lo mo and hnllh

pun{yln! full

d breathing ipp: nosohmusk with bhv‘e‘x;. 3"'
I a8

1 Com-

TIAS] {for esc: ¥).
blmuon sir-line respirator with suxthsry ltlf{onhlntd lll’ supply

4 healtb. A " alr s:nmgc recclver with slarm,
1 diately dangerous 10 ))e 3nd heal lr nerupn {3
Not tmmediately dang ose mask without blower,
Mr purﬂy&n;. helf-mask or mouthplece resp[nlnr with chemleal

car tridge.

d bmlhln; Pl

Partlculate ¢ ! diately dan- S
gerous to life and hallh

1lose mask with blow:
Alr-purifying, full lucrph‘rc respirator w ith sppropilate filter.

Self-rescue mouthplece respiralor (lor escape only.
Comblm\lon air-line respliator with uuxllhry “seltcontained atr
¥ of an sir-storage beceiver with slam.
Not unmediately dangerous to hifc and health. Alr pun(yln[ half-mask or nmiouthplece resplrator with filter pad or

cartridge.

Atr-line respinator.
Alr-line lbnslve blns(lng respirator.
Hose-mask withou! blower.
Comblnation gas, vapor. ':nq' p:m:cuhte Self-contalued breathing apparatus.
t immediately 3

lifc 3nd health.

Jiose mask with blowet,
Alr-puritying, full facepiece H‘sp[mhl’ with chemfcal canister and
npmnprhu nl(er {gns Dhask wi l!.h Her)

escape only).
Combin:mon alr-] \lne respirator Mlh lulmnry sclicontained alr
supply orsn nlr-sxon;c 1ecelver with alarm.
Not immediately daugerous to lifc and beaith, Alr-line respirtor
Jiose mask without blowe!
Atr-purl(ying, hall- umk or moutbplece resplrator with chemical
cartridge and appropriate Gller,

Nore: For the pu?nso of thls part, “lrumediately dangerous fo lfc and health™ is defined o5 » condition thst

elther poses an Lmm:

Late threat to ltfe sud health or sn immediate threat of severe exposure to contaminsnts, such

as radfoactive materials, wlich are lkely to bave sdverse delayed effects on health.

(¢) Selection, issuance, use end care
of respirators. (1) Employees required
to use respiratory protective equipment
approved for use in atmospheres immedi-
ately dangerous to life shall ke thorough-
ly trained In its use. Employees required
to use other types of respiratory protec-
tive equipment shall be instructed in the
use and limitations of such equipment.

(2) Respiratory protective equipment
shall be Inspected regularly and malin-
tained in good condition. Gas mask
canisters and chemical cartridges shall
be replaced as necessary 5o as to provide
complete protection. Mechanlcal filters
shall be cleaned or replaced as necessary
so as to avoid undue resistance to
breathing.

(37 Resplratory protective equipment
which has been previously used shall be
cleaned and disinfected before 1t is {ssued
by the employer to another employee,
Emergency rescue equipment shall be
cleined and disinfected Immediately
after each use,

§ 1926.104  Safety Lelts, lifelines, and
lanyards.

(a) Lifelines, safety belts, and lan-
yards shall be used only for employee
safeguarding. Any lifeline, safety belt, or
lanyard actually subjected to in-service
loading, as distinguished {rom static Joad
testing, shall be immediately removed
from service and shall not be used again
for employee safeguarding.

(b) Lifelines shall be secured #&bove
the point of operation to an ancharage or
structural member capable of supporting
a minimum dead weight af 5,400 pounds.

{c) Lifelines used on rock-scaling
operations, or in areas where the lifeline
may be subjected to cutting or abrasjon,
shall be & minlmum of 73-inch wire core
manila rope. For all cthe. lifeline appli-
cations, a minimum of 34-inch manila or
equivalent, with a minimum breaking
strength of 5,400 pounds, shall be used.

(d) Safety belt lanyard shali be a
minimum of %-inch nylon, or equiva-
lent, with a maximum length to provide

for a fall of no greater than 6 feet. The
rope shall have a nominal breaking
strength of 5,400 pounds.

(e) All safety belt and lanyard hard-
ware shall be drop forged or pressed
steel, cadmium plated in accordance with
type 1, Class B plating specified in Fed-
eral . Specification QQ-P-416. Surface
shall be smooth and free of sharp edges,

(f) All safety belt and lanyard hard-
ware, except rivets, shall be capable of
withstanding a tensile loading of 4,000
pounds without cracking, breaking, or
taking a permanent deformation.

§ 1926.105  Safety nets.

(a) Safety nets shall be provided
when workplaces are more than 25 feet
above the ground or water surface, or
other surfaces where the use of ladders,
scaflolds, catch platforms, temporary
floors, safety lnes, or safety belts are
impractical.

4b) Where safety net protection fs re-
quired by this part, operations shall not
be undertaken until the net is in place
and has been tested.

(¢} (1) Nets shall extend 8 feet beyond
the edge of the work surface where em-
ployees are exposed and shall be {nstalled
as close under the work surface as prac-
tical but in no case more than 25 feet
below such work surface. Nets shall be
hung with sufficient clearance to prevent
user's contact with the surfaces or struc-
tures below. Such clearances shall be
determined by impact load testing.

(2) It is intended that only one level
of nets be required for bridge construc-
tion.

(d) The mesh size of nets shall not
exceed 6 inches by 6 inches, All new nets
shall meet accepted performance stand-
ards of 17,500 foot-pounds minimum im-
pact resistance as determined and cer-
tified by the manufacturers, and shall
bear a label of proof test. Edge ropes shall
provide a minimum breaking strength of
5,000 pounds. -

(e} Forged steel safely hooks or
shackles shall be used to fasten the net
to {ts supports.

(f) Connections between net panels
shall develop the full strength of the net,

§ 1926.106 Working over or ncar watcer.

(a) Employecs working over or near
water, where the danger of drowning
exists, shall be provided with U.S. Coast
Guard-approved life jacket or buoyant
work vests.

(b} Prior to and after each use, the
buoyant work vests or life preservers
shall be iuspected for defects which
would alter thelr strength or buoyancy,
Defective units shall not be used.

(¢) Ring buoys with at least 90 feet of
line shall be provided and readily avail-
able for emergency rescue operations.
Distance between ring buoys shall not
exceed 200 feet.

(d) At least one lifesaving skiff shall
be fmmediately available at locations
where employees are working over or
adjacent to water.

§ 1926.107 Definitions applicable to this
subpart.

(a) “Contaminant” means any mate-
rial which by reason of its action upon,
within, or to a person is likely to cause
physical harm.

(b) “Lanyard” means a rope, suitable
for supporting one person. One end is
fastened to a safety belt or harness and
the other end is secured to a substantial
object or a safety line,

{(¢) "Lifeline" means & rope, suitable
for supporting one person, to which a
lanyard or safety belt (or harness) is
attached.

(d) “O.D."” means optical density and
refers to the light refractive characteris-
tics of a lens,

(e) “Radiant energy™ means energy
that travels outward in all directions
from its sources.

(f) “Safety belt” means & device,
usually worn around the waist which, by
reason of its attachment to a lanyard
and lifeline or a structure, will prevent
a worker {rom falling.

Subpart F—Fire Protection ond
Prevention

§ 1926.150 Fire proicction.

(a) General requirements. (1) The
employer shall be responsible for the de-
velopment of & fire protection program
to be followed throughout all phases of
the construction and 4{emolition work,
and he shall provide for the firefightinz
equipment as specified in this subpart.
As fire hazards occur, there shall be no
delay in providing the necessary equip-
ment.

(2) Access to all avaflable firefighting
equipment shall be maintalned at 2l
times.

(3) All firefighting equipment, pro-
vided by the employer, shall be con-
spicuously located.”

(4) All firefighting equipment shall
be periodically inspected and maintained
i operating condition. Defective equip-
ment shall be immediately replaced.
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(5) As warranted by the project, the
employer shall provide a trained and
equipped firefighting organization (Fire
Brigade) to assure adequate protection
tolife.

(b) Water supply. (1) A temporary or
permanent water supply, of sufficient
volume, duration, and pressure, vequired
to properly operate the firefighting
equipment shall be made available
as soon as combustible materlals
accumulate.

(2) Where underground water mains
are to be provided, they shall be in-
stalled, completed, and made avallable
for use as soon as practicable.

(c) Portable firefighting equipmeni—
(1) Fire extinguishers and small hose
lines. (1) A fire extinguisher, rated not
less than 24A, shall be provided for each
3,000 square feet of the protected build-

Table F-1 FIRE

ing area, or major fraction thereof.
Travel distance from any point of the
protected area to the nearest fire ex-
tinguisher shall not exceed 100 feet.

(ii) One 55-gallon open drum of water
with two fire palls may be substituted
for a fire extinguisher having a 2A
rating.

i) A %-Inch diameter garden-type
hose line, not to exceed 100 feet in length
and equipped with a nozzle, may be sub-
stituted for a 2A-rated fire extinguisher,
provided it is capable of discharging &
minimum of 5 gallons per minute with
a minimum hose stream range of 30 feet
horizontally. The garden-type hose lines
shall be mounted on conventional racks
or reels. The number and location of hose
racks or reels shall be such that at least
one hose stream can be applied to all
points in the area.

(lv) One or more fire extinguishers,
rated not less than 24, shall be provided
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on each floor. In multistory buildings, at
least one fire extinguisher shall be lo-
cated adjacent to stairway.

(v) Extinguwishers and water drums,
subject to freezing, shall be protected
from {reezing.

(vi) A fire extinguisher, rated not less
than 310B, shall be provided within §¢
feet of wherever more than 5 gallons of
flammable or combustible liquids or 5
pounds of flammable gas are being used
on the jobsite. This requirement does not
apply to the integral fuel tanks of mot:r
vehlcles.

(vif) Carbon tetrachloride and other
toxic vaporizing liquid fire extinguishers
are prohibited,

(viii) Portable fire extinguishers shall
be Inspected periodically and maintained
in accordance with Maintenance and
Use of Portable Fire Extinguishers, NFPA
No. 10A-1970.

{x) Fire extinguishers which have
been listed or approved by & nationally
recognized testing laboratory, shall be
used to meet the requirements of this
subpart.

(x) Table F-1 may be used as a guide

for sclecting the appropriate portable
fire extinguishers.

(2) Fire hose and connections. (i)
One hundred feet, or less, of 1)2-inch
hose, with a nozzle capable of discharg-
ing water at 25 gallons or more per
minute, may be substituted for a fire
extinguisher rated not more than 24
in the designhated area provided that the
hose line can reach all points in the
area,

(i) If fire hose connections are not
compatible with local firefighting equip-
ment, the contractor shall provide adap-
ters, or equivalent, to permit connections.

(iii) During demolition involving com-
bustible materials, charged hose lines,
supplied by hydrants, water tank trucks
with pumps, or equivalent, shall be made
available,

(d) Fized firefighting equipment—(1)
Sprinkler protection. (1) If the facility
being constructed includes the Installa-
tion of automatic sprinkler protection,
the installation shall closely follow the
construction and be placed in service as
soon as applicable laws permit following
completion of each story.

(i1) During demolition or alterations,
existing automatic sprinkler installa-
tions shall be retained in service as long
25 reasonable. The operation of sprinkler
control valves shall be permitted only by
properly authorized persons. Modification

of sprinkler systems to permit alterations
or additfonal demolition should be ex-
pedited so that the automatic protection
may be returned to service as quickly a~
possible, Spriniler control valves shall
be checked dally at close of work to ascer-
tain that the protection is fn service.

(2) Standpipes. In all structures in
which standpipes are required, or where
standpipes exist in structures being
altered, they shall be brought up as soon
&s applicable laws permit, and shall be
malntalned as construction progresses in
such a manner that they are always
ready for fire protection use. The stand-
pipes shall be provided with Siamese
fire department connections on the out-
side of the structure, at the street level,
which shall be conspicuously marked.
There shall be at least one standard hose
outlet at each floor.

(e) Fire alarm devices. (1) An alarm
system, e.g., telephone system, siren, ete.,
shall be established by the employer
whereby employees on the site and the
local fire department can be alerted for
an emergency.

(2) The alarm code and reporting in-
structions shall be conspicuously posted
at phones and at employee entrances.

(f) Fire cutoffs. (1) Fire walls and
exit stairways, required for the com-
pleted buildings, shall be given construc-
tion priority. Fire doors, with automatic
closing devices, shall be hung on openings
as soon as practicable.

(2) Fire cutofls shall be retained in
buildings undergoing alterations or dem-
olition until operatiors necessitate thelr
removal.

» 1926.151  Fire presention.

(a) Ignition hazards. (1) Electrical
wiring and equipment for light, heat, or
power pwrposes shall be installed in
compliance with the requirements of
the National Electrical Code, NFPA 70-
1971; ANSI C1-1971 (Rev. of 1968), and
the requirements of Subpart K of this
part.

(2) Internal combustion engine pow-
ered equipment shall be so located that
the exhausts are well away from com-
bustible materials. When the exhausts
are piped to outside the biuilding under
construction, a clearance of at least 6
inches shall be maintained between such
piping and combustible material.

(3) Smoking shall be prohibited at or
in the vicinity of operations which con-
stitute a fire hazard, and shall be con-
spicuously posted: “No Smoking or Open
Flame."

(4) Portable battery powered lighting
equipment, used in connection with the
storage, handling, or use of flammable
gases or liqulds, shall be of the type ap-
proved for the hazardous locatlons.

(5) The nozzle of air, inert gas, and
steam lines or hoses, when used in the
cleaning or ventilation of tanks and
vessels that contain hazardous con-
centrations of flammable gases or vapors,
shall be bonded to the tank or vessel
shell, Bonding devices shall not be at-
tached or detached in hazardous con-
centrations of flammable gases or
vapors.

CAPCO JEN 0001750



CONSTRUCTION REGULATIONS

15

(b) Temporary buildings. (1) No tem-
porary building shall be erected where
it will adversely affect any means of exit.

(2) Temporary buildings, when located
within another building or structure,
shall be of either noncombustible con-
struction or of combustible construction
having a fire resistance of not Jess than
1 hour.

(3) Temporary buildings, located other
than inside anather building and not
used for the storage, handling, or use of
flammable or combustible liquids, flam-
mable gases, explosives, or blasting
agents, or similar hazardous occupancies,
shall be located at a distance of not less
than 10 fect from another building or
structure. Groups of temparary build-
ings, not exceeding 2,000 square feet in
aggregate, shall, for the purposes of this
part, be considered a single temporary
building.

(¢) Open yard storage. (1) Combusti-
ble materials shall be plled with due re-
gard to the stability of piles and in no
case higher than 20 feet.

(2) Driveways between and around
combustible storage piles shall be at least
15 feet wide and maintained free from
accumnulation of rubbish, equipment, or
other articles or materials. Driveways
shall be so spaced that a maximum grid
system unit of 50 feet by 150 feet is
produced.

(3) The entire storage site shall be
kept free from accumulation of unnec-
essary combustible materials. Weeds and
grass shall be kept down and a regular
procedure provided for the periodic
cleanup of the entire area.

(4) When there is a danger of an un-
derground fire, that land shall not be
used for combustible or flammable
storage.

(5) Method of piling shall be solid
wherever possible and in orderly and
regular plles. No combustible material
shall be stored outdoors within 10 feet
of a building or structure.

(6) Portable fire extinguishing equip-
ment, suitable for the fire hazard in-
volved, shall be provided at convenient,
conspicuously accessible locations in the
yard area. Portable fire extingulshers,
rated not less than 24, shall be placed so
that maximum {ravel distance to the
nearest unit shall not exceed 100 feet.

(d) Indoor storage. (1) Storage shall
not obstruct, or adversely affect, means
of exit.

(2) All materials shall be stored, han-
dled, and piled with due regard to their
fire characteristics.

(3) Noncompatible materials, which
may create a fire hazard, shall be segre-
gated by a barrier having a fire resist-
ance of at least 1 hour,

(4) Material shall be piled to minimize
the spread of fire internally and to per-
mit convenient access for firefighting.
Stable piling shall be maintatned at all
times. Alsle space shall be maintained
to safely eccommodate the widest ve-
hicle that may i used within the build-
ing for firefighting purposes.

(5) Clearance of at least 36 Inches
shall be maintained between the top
level of the stored material and the
sprinkler deflectors.

(6) Clearance shall be maintained
around lights and heating units to pre-

vent ignition of combustible materlals,

(T) A clearance of 24 inches shall be
malntained around the path of travel
of fire doors unless a barricade is pro-
vided, in which case no clearance is
needed. Material ‘shall not be stored
within 36 inches of a fire door opening.

§ 1926.152  Flammable and combustible
liquids.

(a) General requirements, (1) Only
approved contalners and portable tanks
shall be used for storage and handling of
flammable and combustible liquids. Ap-
proved metal safety cans shall be used
for the handling and use of flammable
liquids in quantities greater than one gal-
lon, except that this shall not apply to
those flammable liquid materials which
are highly viscid (extremely hard to
pour), which may be used and handled
in original shipping containers, For
quantities of one gallon or less, only the
original conteiner or approved metal
safety cans shall be used for storage, use,
and handling of flammable liquids.

(2) Flammable or combustible liquids
shall not be stored in areas used for
exits, stalrways, or normally used for
the safe passage of people.

(b) Indoor storage of flaiimable and
combustible liguids. (1) No more than 25
gallons of flammable or combustible lig-
uids shall be stored in a room outslde
of an approved storage cabinet. For
storage of liquid petroleum gas, see
§ 1926.153. )

(2) Quantities of flammable and com-
bustible lquid in excess of 25 gallons
shall be stored in an acceptable or ap-
proved cabinet meeting the following re-
quirements:

(1) Acceptable wéoden storage cabi-
nets shall be constructed in the following
manner, or equivalent: The bottom,
sides, and top shall be constructed of an
exterior grade of plywood at least 1 inch
in thickness, which shall not break down
or delaminate under standard fire test
conditions. All joints shall be rabbeted
and shall be fastened in two directions
with flathead wood screws. When more
than one door is used, there shall be a
rabbeted overlap of not less than 1 inch.
Steel hinges shall be mounted in such a
manner as to not Jose their holding ca-
pacity due to loosening «r burning out
of the screws when sub.ected to fire,
Such cabinets shall be palnted inside
and out with fire retardar.t paint.

(1) Approved metal stcrage cablinets
will be acceptable,

(111) Cabinets shall be labeled in con-
spicuous lettering, “Flammable—Keep
Fire Away."

(3) Not more than 60 gallons of flam-
mable or 120 gallons of combustible
liquids shall be stored in any one storage
cabinet. Not more than three such cabj-
nets may be located in a single storage
area. Quantities in excess of this shall
be stored in an Inside storage room.

(4) (1) Inside storage rooms shall be’
constructed to meet the required fire-
resistive rating for their use. Such con-
struction shall comply with the test
specifications set forth in Standard
Methods of Fire Test ‘of Building Con-
struction and Material, NFPA_251-1969.

(11) Where an automatic extingulsh-
ing system is provided, the system shall
be designed and Installed in an approved
manner, Openings to other rooms or
buildings shall be provided witn non-
combustible liquid-tight raised sills or
ramps at least 4 inches in helght, or the
floor in the storage area shall be at least
4 inches below the surrounding floor,
Openings shall be provided with ap-
proved self-closing fire doors. The room
shall be liquid-tight where the walls join
the floor. A permissible alternate to the
sill or ramp Is an open-grated trench,
inside of the room, which drains to a safe
location. Where other portions of the
building or other buildings are exposed,
windows shall be protected as set forth
in the Standard for Fire Doors and Win-
dows, NFPA No. 80-1970, for Class E or P
openings. Wood of at least 1-inch nom!-
nal thickness may be used for shelving,
racks, dunnage, scuffboards, floor over-
lay, and similar installations,

(1if) Materials which will react with
water and create a firc hazard shall not
be stored in the same room with flam-
mable or combustible liquids.

(iv) Storage in inside storage roams
shall comply with Table F-2 following:

Tasre F-2
Tat
Flre protection Fire Madhinum allowable
prosided resistance size quantitles
gals./sq ft.f
floor arey

el

Norte: Fire protection system shall be
sprinkler, water apray, carbon dloxide or
other system approved by a nationally recog-
nized testing laboratory for this purpose.

(v) Electrical wiring and equipment
located in inside storage rooms shall be
approved for Class 1, Division 1, Haz-
ardous Locations. For definition of Class
1, Division 1, Hazardous Locations, see
§ 1926.404.

(vl) Every inside storage room shall
be provided with either a gravity or a
mechanical exhausting system. Such sys-
tem shall commence not more than 12
inches-abeve the floor and be designed
to provide for a complete change of air
within the room at least 8 times per
hour. If 8 mechanical exhausting system
1s used, it shall be controlled by a switch
located outside of the door. The ventl-
lating equipment and any lighting fix-
tures shall be operated by the same
switch. An electric pilot light shall be
installed adjacent to the switch if flam-
mable liquids are dispensed within the
room. Where gravity ventilation is pro-
vided, the fresh air intake, as well as
the exhausting outlet from the room,
shall be on the exterlor of the building in
which the room s located.

(vil) In every inside storage room

there shall be maintained one clear aisle
at least 3 feet wide. Containers over 30
gallons capacity shall not be stacked one
upon the other.
. (vill) Flammable and combustible liq-
tlds In excess of that permitted in in-
side storage rooms shall be stored outside
of buildings In eccordance with para-
graph (c) of this section.
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(¢) Storage outside buildings. (1)
Storage of containers (not more than
60 gallons each) shall not exceed 1,100
gallons in any one pile or area. Piles or
groups of containers shall be separated
by a 5-foot clearance. Piles or groups of
containers shall not be nearer than 20
feet to a building.

(2) Within 200 feet of each pile of
containers, there shall be a 12-foot-wide
access way to permit approach of fire
control apparatus.

(3) The storage arca shall be graded
in a manner to divert possible spills
away from buildings or other exposures,
or shall be surrounded by a curb or earth
dike at least 12 inches high. When curbs
or dikes are used, provisions shall be
made for draining off accumulations of
ground or rain water, or spills of flam-
mable or combustible liquids. Dratns
shall terminate at a safe locatlon and
shall be accessible to operation under
fire conditions.

(4) Outdoor portable tank storage:
(1) Portable tanks shall not be nearer
than 20 feet from any bullding. Two or
more portable tanks, grouped together,
having & combined capacity in excess of
2,200 gallons, shall be separated by a
s-foot-clear area. Individual portable
tanks exceeding 1,100 gallons shall be
separated by a 5-foot-clear area.

(i) Within 200 feet of each portable
tank, there shall be a 12-foot-wide access
way to permit approach of fire contrul
spparatus,

(5) Storage areas shall be kept free
of weeds, debris, and other combustible
material not necessary to the storage.

(6) Portable tanks, not exceeding 660

gallons, shall be provided with emergency
venting and other devices, as required
by chapters III and IV of NFPA 30-1969,
The Flammable and Combustible Liquids
Code.
(1) Portable tanks, in excess of 660
gallons, shall have emergency venting
and other devices, as required by chap-
ters II and ITII of The Flammable and
Combustible Liquids Code, NFPA 30-
1969.

(d) Fire control for flammable or
combustible liquid storage, (1) At least
one portable fire extingulsher, having &
rating of not less than 20-B units, shall
be located outside of, but not more than
10 feet from, the door opening into any
room used for storage of more than 60
gallons of flammable or combustible
liquids.

(2) At least one portable fire extin-
gulsher having a rating of not less than
20-B units shall be located not less than
25 feet, nor more than 75 feet, {from any
flammable liquid storage area located
outside.

(3) When sprinklers are provided,
they shall be installed in accordance
with the Standard for the Installation of
Sprinkler Systems, NFPA 13-1969.

(4) At least one portable fire extin-
guisher having a rating of not less than
20-B:C units shall be provided on all
tank trucks or other vehicles used for
transporting and/or dispensing flam-
mable or combustible liquids.

(e) Dispensing liquids. (1) Areas in
which flammable or combustile liquids
are transferred at one time, in quantities
greater than 5 gallons frdm one tank or

container to another tank or container,
shall be separated from other operations
by 25-feet distance or by construction
having a fire resistance of at least 1 hour.
Drainage or other means shall be pro-
vided to ecntrol spills. Adequate natural
or mechanical ventilation shall be pro-
vided to maintain the concentration of
flammable vapor at or below 10 percent
of the lower flammable limit,

(2) Transfer flammable liquids from
one container to another shall be done
only when containers are electrically
interconnected (bonded),

(3) Flammable or combustible liquids
shall be drawn from or transferred into
vessels, containers, or tanks within a
building or outside only through a closed
piping system, from safety cans, by
means of a device drawing through the
top, or from a container, or portable
tanks, by gravity or pump, through an
approved self-closing valve, Transferring
by means of air pressure on the con-
talner or portable tanks is prohibited.

(4) The dispensing units shall be pro-
tected against collision damage.

(5) Dispensing devices and nozzles for
flammable liquids shall be of an approved

type.

(f) Handling liquids af point of final
use. (1) Flammable liquids shall be kept
in closed containers when not actually
in use.

(2) Leakage or spillage of flammable
or combustible liquids shall be disposed
of promptly and safely.

(3) Flammable liquids may be used
only where there are no open flames or

.other sources of ignition within 50 feet

of the operation, unless conditions war-
rant greater clearance.

(g) Service and refueling areas. (1)
Flammable or combustible liquids shall
be stored in approved closed containers,
in tanks located underground, or in
aboveground portable tanks,

(2) The tank trucks shall comply
with the requrements covered in the
Standard for Tank Vehicles for Flam-
mable and Combustible Liquids, NFPA
No. 385-1966.

(3) The dispensing hiose shall be an
approved type.

(4) The dispensing nozzle shal be an
approved sutomatic-closing type with-
out a latch-open device.

(5) Undergroun tanks shall not be
abandoned.

(6) Clearly identified and easily acces-
sible switch(es) shall be provided at &
location remote from dispensing devices
to shut off the power to all dispensing de-
vices in the event of an emergency.

(7) (1) Heating equipment of an ap-
proved type may be installed in the lubri-
cation or service area where there is no
dispensing or transferring of flammable
1iquids, provided the bottom of the heat-
ing unit is at least 18 inches above the
floor and is protected from physical dam-

age.

(1) Heating equipment installed in
lubrication or service areas, where flam-
mable liquids are disjensed, shall be of
an approved type for garages, and shall
be installed at least 8 feet above the floor.

(8) There shall be no smoking or open
flames in the areas used for fueling, serv-
fcing fuel systems for internal combus-

tlon engines, receiving or dispensing of
flammable or combustible liquids.

(9) Consplcuous and legible signs pro-
hibiting smoking shall be posted.

(10) The motors of all equipment
being fueled shall be shut off during the
fueling operation.

(11) Each service or fueling area shall
be provided with at least one fire ex-
tinguisher haviig a rating of not less
than 20BC located so that an extin-
guisher will be within 75 feet of each

pump, dispenser, underground fill pipe

opening, and lubrication or service area.

§ 1926153 Liquefied petroleum  gas
(LP.Cas).

() Approval of equipment and sys-
tems. (1) Each system shall have con-
talners, valves, connectors, manifold
valve assemblies, and regulators of an
approved type.

(2) All cylinders shall meet the De-
partment of Transportation specifica-
tion Identification requirements pub-
lished in 49 CFR Part 178, Shipping
Container Specifications.

(b) Welding on LP-Gas containers.
‘Welding is prohibited on containers.

(¢) Container valves and container
accessories. (1) Valves, fittings, and ac-
cessories connected directly to the con-
tainer, including primary shut off valves,
shall have a rated working pressure of
at least 250 psi.g. and shall be of mate-
rial and design suitable for LP-Gas
service.

(2) Connections to containers, except
safety rellef connections, liquid level
gauging devices, and plugged openings,
shall have shutoff valves located as close
to the container as practicable.

(d) Safety devices. (1) Every con-
tainer and every vaporizer shall be pro-
vided with one or more approved safety
relief valves or devices. These valves
shall be arranged to aflord free vent to
the outer air with discharge not less than
5 feet horizonially away from any open-
ing into a building which is below such
discharge.

(2) Shutoff valves shall not be in-
stalled between the safety rellef device
and the container, or the equipment or
piping to which the safety rellef device is
connected, except that a shutoff valve
may be used where the arrangement of
this valve is such that full required ca-
pacity flow through the safety relief de-
vice is always afforded.

(3) Container safety relief devices and
regulator relief vents shall be located not
less than § feet in any direction from air
openings into sealed combustion system
appliances or mechanical ventilation air
intakes.

(e) Dispensing. (1) Filllng of fuel con-
tainers for trucks or motor vehicles from
bulk storage containers shall be per-
formed not less than 10 feet from the
nearest masonry-walled bullding, or not
less than 25 feet from the nearest build-
ing or other construction and, in any
event, not less than 25 feet from any
bullding opening,

(2) Filling of portable containers or
cbntainers mounted on skids from stor-
age containers shall be performed not
less than 50 feet from the nearest
building.
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() Requirements for applionces. (1)
LP-Gas consuming appliances shall be
approved {ypes.

(2) Any appliance that was origlnally
manufactured for operation with a gas-
eous fuel other than LP-Gas, and is In
good condition, may be used with LP-Gas
only after it Is properly converted,
adapted, and tested for petformance
with LP-Gas before the appliance is
placed in use.

(g) Containers and regulating equip-
ment installed outside of buildings or
structures. Containers shall be upright
upon firm foundations or otherwise
firmly secured. The possible effect on the
outlet piping of settling shall be guarded
against by a flexible connection or spe-
cial fitting.

(h) Containers and equipment used
inside of buildings or structures. (1)
When operational requirements make
portable use of containers necessary, and
their location outside of buildings or
structures is impracticable, containers
and equipment shall be permitted to be
used Inside of build:ngs or structures in
accordance with subparagraphs (2)
through (11} of this paragraph.

(2) “Contalners in use™ means con-
nected for use.

(3) Systems utilizing containers hav-
ing a water capacity greater than 2%
pounds (nominal 1 pound LP-Gas capac-
ity) shall be equipped with excess flow
valves. Such excess flow valves shall be
either integral with the container valves
or in the connections to the container
valve outlets,

(4) Regulators shall be either directly

connected to the container valves or to-

manifolds connected to the container
valves, The regulator shall be sultable
for use with LP-Gas. Manifolds and
fittings connecting containers to pres-
sure regulator inlets shall be deslgned for
at least 250 p.s.i.g. service pressure.

(5) Valves on contalners having water
capacity greater than 50 pounds (nomli-
nal 20 pounds LP-Gas capacity) shall be
protected from damage while in use or
storage.

(6) Aluminum piping or tubing shall
not be used.

1) "Hose shall be designed for & work=
ing pressure of at least 250 p.s.i.g. Deslgn,
construction, and performance of hose,
and hose connections shall have their
suitability determined by lsting by a
nationally recognized testing agency. The
hose length shall be as short as practica-
ble. Hoses shall be long enough to permit
compliance with spacing provisions of
subparagraphs (1)~(13) of this para-
graph, without kinking or straining, or
causing hose to be so close to a burner as
to be damaged by heat.

(8) Portable heaters, including sala-
manders, shall be equipped with an
approved automatic device to shut off
the flow of gas to the main burner, and
pilot if used, in the event of flame failure.
Such heaters, having inputs‘above 50,000
B.t.u. per hour, shallbe equipped with
either a pilot, which must be lighted and
proved before the maln burner can be
gmed on, or an electrical ignition sys-

m.

Note: The provistons of this subparagraph
do not apply to portable heaters under 7,600
B.t.u. per hour input when used with con-
talners having & maximumn water capacity of
24 pounds.

(9) Container valves, connectors, reg-
ulators, manifolds, piping, and tubing
shall not be used as structural supports
for heaters.

(10) Contalners, regulating equip~
ment, manifolds, plpe, tubing, and hose
shall be located to minimize exposure to
high temperatures or physical damage.

(11) Containers having a water ca-
pacity greater than 2% pounds (nominal
1 pound LP-Gas capacity) connected for
use shall stand on a firm and substan-
tially level surface and, when necessary,
shall be secured in an upright position.

(12) The maximum water capacity of
individual contalners shall be 245 pounds
(nominal 100 pound$ LP-Gas capacity).

(13) For temporary heating, heaters
(other than Integral heater-container
units) shall be located at least 6 feet
from any LP-Gas container. This shall
not prohibit the use of heaters specifi-
cally designed for attachment to the
container or to a supporting standard,
provided they are designed and installed
so as to prevent direct or radiant heat
application from the heater onto the con-
tainers. Blower and fadiant type heaters
shall not be directed toward any LP-Gas
contalner within 20 feet.

(14) If two or more heater-container
units, of either the integral or nonin-
tegral type, are located in an unparti-
tioned area on the same floor, the
container or containers of each unit
shall be separated from the container
or containers of any other unit by at
least 20 feet.

(15) When heaters are connected to
containers for use in an unpartitioned
area on the same floor, the total water
capacity of containers, manifolded to-
gether for connection to a heater or
heaters, shall not be greater than 735
pounds (nomtnal 300 pounds LP-Gas
capacity). Such manifolds shall be
separated by at least 20 feet.

(16) Storage of containers awaiting
use shall be in accordance with para-
graohs (§) and (k) of this section.

(1) Multiple container systems.

(1) Valves in the assembly of multiple
container systems shall be arranged so
that replacement of containers can be
made without shutting off the flow of gas
In the system. This provision is not to be
construed as requiring an automatic
changeover device,

(2) Heaters shall be equipped with an
approved regulator in the supply line
between the {uel cylinder and the heater
unit. Cylinder connectorsshall be pro-
vided with an excess flow valve to mini-
mize the flow of gas {n the event the
fuel line becomes ruptured.

(3) Regulators and low-pressure re-
lief devices shall be rigidly attached to
the cylinder valves, cylinders, supporting
standards, the building walls, or other-
wise rigidly secured, and shall be 50
installed or protected from the elements,

(1) Storage of LPG containers. Stor-
age of LPG within buildings is prohibited.

(k) Storage outside of buildings. (1)
Storage outside of bulldings, for con-
talners awalting use, shall be located
from the nearest bullding or group of

bulldings, in accordance with the
following:
Tasre F-3
Distance
Quantity of LP-Gas stored: (feet)
. 0

Over 10,000 1bs..

(2) Contalners shall be {n a suitable
ventilated enclosure or otherwise pro-
tected against tampering.

(1) Fire protection. Storage locations
shall be provided with at least one ap-
proved portable fire extinguisher having
a rating of not less than 20-8:C,

§ 1926.154 Temporary heating devices.

(8) Ventilation. (1) Fresh air shall
be supplied in sufficient quantities to
maintain the health and safety of work-
men. Where natural means of fresh air
supply is Inadequate, mechanical ventila-
tion shall be provided.

(2) When heaters are used in confined
spaces, special care shall be taken to
provide sufficient ventilation In order to
ensure proper combustion, maintain the
health and safety of workmen, and limit
temperature rise In the area.

(b) Clearance and mounting. (1)
Temporary heating devices shall be {n-
stalled to provide clearance to combusti-
ble material not less than the amaount
shown in Table F4,

(2} Temporary heating devices, which
are listed for installation with lesser
clearances than specified in Table F—4,
may be installed in accordance with their
approval.

Tadre F4

Minimurm clesrance,
{Inches)
Heating L

Chimney
Bides Rear connec-
tor

Room Lealer, clreulating
L3 4 T 12 12 15
Room hbeater, radiast type... 3% % 18

(3) Heaters not suitable for use on
wood floors shall not be set directly upon

" them or other combustible materials.

When such heaters are used, they shall
rest on suitable heat insulating material
or at least 1-inch concrete, or equivalent.
The insulating material shall extend
beyond the hegter 2 feet or more in all
directions.

(1) Heaters used In the vicinity of
combustible tarpaulins, canvas, or simi-
lar coverings shall be located at least
10 feet from the coverings. The cover-
ings shall be securely fastened to pre-
vent ignition or upsetting of the heater
due to wind action on the covering or
other material.

_(c) Stadility. Heaters, when in use,
shall be set horizontally level, unless
otherwise permitted by the manufac-
turet's markings.
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(d) Solid fuel salamanders. Solld fuel
salamanders are prohibited in bulldings
and on scaflolds.

(e) Oil-fired keaters. (1) Flammable
liguld-fired heaters shall be equlpped
with a primary safety control to stop
the flow of fuel in the event of flame
fatlure. Barometric or gravity oll feed
shall not be considered a primary safety
control.

(2) Heaters designed for barometric
or gravity oll feed shall be used only
with the integral tanks.

(3) [Revoked]

(4) Heaters specifically designed and
approved for use with separate supply
tanks may be directly connected for
gravity feed, or an automatic pump,
from a supply tank.

§ 1926.155 Definitions applicable 10 this
subpart.

(a) “Approved”, for the purpose of
this subpart, means equipment that has
been listed or approved by a nationally
recognized testing laberatory such as
Factory Mutual Engineering Corp, or
Underwriters’ Laboratories, Inc., or
Federal agencifes such as Bureau of
Mines, or U.8. Coast Guard, which issue
approvals for such equipment.

(b} “Closed contafner” means & con-
talner so sealed by means of a Ud or
other device that neither liquid nor
vapor will escape from it at ordinary
temperatures.

(¢) “Combustible liquids” mean any
liquid having a flash point at or above
140* P, (60° C), and below 200° F,
(934°C).

(d) “Combustion” means any chem-
1cal process that involves oxidation sufM-
cient to produce light or heat.

(e} “Fire brigade” means an orga-
nized group of employees that are knowl-
edgeable, trained, and skilled in the safe
evacuation of employees during emer-
gency situatlons and in assisting in fire
fighting operatlons.

{{) “Fire resistance” means so re-
slstant to fire that, for specified time
and under conditions of & standard heat
intensity, it will not fail structurally and
will not permit the side away from the
fire to become hotter than & specified
temperature, For purposes of this part,
fire resistance shall be determined by
the Standard Methods of Fire Tests of
Building Construction end Materlals,
NFPA 251-1969,

(g) “Flammable” means capable of
belng eastly ignited, burning intensely,
or having a rapid rate of flame spread.

(h) “Flammable liquids” means any
liquid having a flash point below 140" F,

and having a vapor pressure not exceed-
ing 40 pounds per square inch (absolute)
at 100* F,

() “Flash point” of the liquid means
the temperature at which it gives off
vapor sufficient to form an ignitable mix-
ture with the air near the surface of the
liquid or within the vessel used as deter-
mined by appropriate test procedure and
apparatus as specified below.

(1) The flash point of liquids having
a viscosity less than 45 Saybolt Universal
Second(s) at 100* F, (37.8° C.) and a
flash point below 175° P. (19.4* C.) shall
be determined in accordance with the
Standard Method of Test for Flash
Point by the Tag Closed Tester, ASTM
D-5G-69.

(2) The flash polnt of liquids having a
viscosity of 45 Saybolt Universal Sec-
ond(s) or more at 175* F, (194* C.) or
higher shall be determined in accord-
ance with the Standard Method of Test
for Flash Point by the Pensky Martens
Closed Tester, ASTM D-93-69.

(§) “Liquefied  petroleum  gases”
“LPG" and “LP Gas" mean and include
any material which is composed pre-
domuinantly of any of the following hy-
drocarbons, or mixtures of them, such
as propane, propylene, butane (normal
butane or {so-butane), and butylenes.

(k) “Portable tank” means a closed
container having a liquid capacity more
than 60 U.S. gallons, and not intended
for fixed installation.

(1) “Safety can” means an approved
closed container, of not more than § gal-
lons capacity, having a flash-arresting
screen, spring-closing lild and spout
cover and so designed that it will safely
relleve Internal pressure when subjected
1o fire exposure.

(m) “Vapor pressure” means the pres-
sure, measured in pounds per square
inch (absolute), exerted by a volatlle
liquid as determined by the “Standard
Method of Test for Vapor Pressure of
Petroleumn Products (Reld Method).”
(ASTM D-323-58).

Subpart G—Signs, Signals, and
Barricades

§ 1926.200 Accident prevention signs
and tags.

(a) General. Blgns.snd symbols re-
quired by this subpart shall be visible at
all times when work is being performed,
and shall be removed or covered promptly
when the hazards no longer exist.

(b) Danger signs. (1) Danger signs
(see Figure G-1) shall be used omly
where an immediate hazard exists.

(2) Danger signs shall have red as the
predominating color for the upper panel;
black outline on the borders; and a white
lower panel for additional sign wording.

CAPCO

(¢) Caution signs. (1) Caulion signs
(see Figure G-2) shall be used only to
warn against potentfal hazards or to
caution against unsafe practices.

(2) Caution signs shall have yellow as
the predominating color; black upper
panel and borders; yellow lettering of
“caution” on the black panel: and the
lower yellow panel for additional sign
wording. Black lettering shall be used for
additional wording.

Figure G-1
VI COANGERS =ttt
BLACK — N
Figure G.2
BUACK, \

YELLOW

(d) Exit signs. Exit signs, when re-
quired, shall be lettered In legible red
Jetters, not Jess than 6 inches high, on &
white fleld and the princlpal stroke of
the letters shall be at least three-fourths
inch in width,

(e) Safety instruction signs. Safety
instruction signs, when used, shall be
white with green upper panel with white
letters to convey the princlpal message.
Any additional wording on the sign shail
be black letters on the white background.

(1) Directional signs. Dlrectional
slgns, other than automotive traffic
signs specified In paragraph (g) of this
section, shall be white with a black panel
and a white directional symbol. Any
additional wording on the slgn shall be
black letters on the white background.

(g) Traflc signs. (1) Construction
areas shall be posted with legible traffic
signs at points of hazard.

(2) All traffic control signs or devices
used for protection of construction work-
men shall conform to Americen Natlonal
Standards Institute D6.1-1961. Manual
on Uniform Traffic Control Devices for
Streets and Highways.

(h) Accident prevention tags. (1) Acel-
dent prevention tags shall be used as &
temporary means of warning employees
of an existing hazard, such as defective
tools, equipment, etc. They shall not
be used in place of, or as a substitute
for, accident prevention signs.

(2) Specifications for accident preven-
tion tags similar to those in Table G~1

shall apply.
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Table G-1
o 3}
D0 §or CAVTION R
CPERATE »
Thite tag - khite khite tag~ Yellow tag- White teg ~
letters on red thits lettera on  Yellow letters Phite letters
squars red -oval with a  on e black back= on black back=
black square ground ground
Basie Stock Safety Colors Copy Specification
(Background) (Ink) (Letters)
Thite Fed Do Not Operate
bhite Black. and Red Danger
Yellow Black Caution
*hite Black Out of Order
Do Not Use

() Additional rules. American Na-
tional Standards Institute (ANSI) Z35.1~
1968, Specifications for Accident Preven-
tion Signs, and 235.2-1968, Specifications
for Accident Prevention Tags, contain
rules which are additional to the rules
prescribed {n this section. The employer
shall comply with ANSI Z35.1-1968 and
235.2-1968 with respect to rules not spe-
cifically prescribed in this subpart.

§ 1926201 Signaling.

(a) Flagmen. (1) When operations are
such that signs, signals, and barricades
do not provide the necessary protection
on or adjacent to a highway or street,
flagmen or other appropriate trafflc
controls shall be provided,

(2) Signaling directions by flagmen
shall conform to American National
Standards Institute D6.1-1961, Manual

on Uniform Traffic Control Devices for
Streets and Highways.

(3) Hand signaling by flagmen shall
be by use of red flags at least 18 inches
square or sign paddles, and in periods of
darkness, red lights,

(4) Flagmen shall be provided with
and shall wear a red or orange warning
garment while flagging. Warning gar-
ments worn at night shall be of reflec-
torized material.

<b) Crane and noist sipnals. Regula-
tions for crane and hoist slgnaling will
be found in applicable American Na-
tional Standards Institute standards,

§ 1926.202 Barricades.-

Barricades for protection of employees
shall conform to the portions of the
American National Standards Institute
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D§6.1-1961, Manual on Unlform Trafiic
Control Devices for Streets and High-
ways, relating to barricades.

§ 1926.203 Definitions applicable to this
Subpart.

(a) “‘Barricade” means an obstruction
to deter the passage of persons or
vehlcles.

(b) “Signs” are the warnings of
hazard, temporarily or permanently
afixed or placed, at locations where
hazards exist.

(¢) “Signals” are moving signs, pro-
vided by workers, such as flagmen, or by
devices, such as flashing lights, to warn
of possible or existing hazards,

(d) “Tags” are temporary signs,
usually attached to a piece of equipment
or part of a structure, to warn of existing
or immediate hazards.

Subpart H—Materials Handling,
Storage, Use, and Disposal
§ 1926.250 General requirements for
storage.

(8) General. (1) All materials stored
in tlers shall be stacked, racked, blocked,
interlocked, or otherwise secured to pre-
vent sliding, falling or collapse.

(2) Maximum safe load limits of floors
within bulldings and structures, in
pounds per square foot, shall be con-
spicuously posted in all storage areas,
except for floor or slab on grade,
Maximum safe loads shall not be
exceeded.

(3) Alsles and passageways shall be
kept clear to provide for the free and safe
movement of material handling equip-
ment or employees. Such sreas shall be
kept in good repalir.

(4) When a difference inroad or work-
ing levels exist, means such as ramps,
blocking, or grading shall be used to en-
sure the safe movement of vehicles be-
tween the two levels,

(b) Material storage. (1) Material
stored inside bulldings under construc-
tion shall not be placed within 6 feet of
any holstway or inside floor openings,
nor within 10 feet of an exterior wall
which does not extend above the top of
the material stored.

(2) Employees required to work on
stored material in sllos, hoppers, tanks,
end similar storage areas shall be equip-
ped with lifelines and safety belts meet-
ing the requirements o Bubpart E of
this part.

(3) Noncompatible materials shall be
segregated in storage.
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(4) Bagged materlals shall be stacked
by stepping back the layers and cross-
keying the bags at least every 10 bags
high.

¢5) Materials shall not be stored on
scaffolds or runways in excess of supplies
needed for immediate operations.

(6) Brick stacks shall not be more than
7 fect In height. When a loose brick
stack reaches a height of 4 feet, it shall
be tapered back 2 inches in every foot
of height above the 4-foot level.

(7) When masonry blocks are stacked
higher than 6 feet, the stack shall be
tapered back one-half block per tier
above the 6-foot level.

(8) Lumber:

(1) Used lumber shall have all nails
withdrawn before stacking.

(ii) Lumber shall be stacked on level
and solidly supported sills.

(iti) Lumber shall be so stacked as Lo
be stable and self-supporting.

(fv) Lumber piles shall not exceed 20
feet in height provided that lumber to
be handled manually shall not be stacked
more than 16 feet high.

(9> Structural steel, poles, pipe, bar
stock, and other c¢ylindrical materials,
unless racked, shall be stacked and
blotked so as to prevent spreading or
tilting.

§ 1926.251 Rigging equipment for ma-
terial handling.

(a) General. (1) Rigging equipment
for material handling shall be inspected
prior to use on each shift and as nec-
essary during its use to ensure that it Is
safe. Defective rigging equipment shall
be removed from service.

(2) Rlgging equlpment shall not be
loaded in excess of Its recommended safe
working load, as prescribed in Tables
H-1 through H-20 in this subpart: (Fol-
lowiag §1926.252(e} ] for the spectfic
equipment.

€3) Rigging equipment, when not in
use, shall be removed from the imme-
diate work area so as not to present a
hazard to employees.

(4) Special custom design grabs,
hooks, clamps, or other lifting accesso-
ries, for such units as modular panels,
prefabricated sttuctures and similar ma-
terials, shall be marked to indicate the
safe working loads an4 shall be proo{-
tested prior to use to 125 percent of their
rated load.

() Alloy steel chain:. (1) Welded al-
loy steel chain slings stall have perma-
nently affixed durable ld2ntification stat-
ing size, grade, rated capacity, and sling
manufacturer,

(2) Hooks, rings, oblong links, pear-
shaped links, welded or mechanical cou-
pling links, or other sttachments, when
used with alloy steel chalns, shall have
a rated capacity at least equal to that
of the chain.

(3) Job or shop hooks and links, or
makeshift fasteners, formed {from bolts,
rods, etc, or other such attachments,
shall not be used. Y

(4) Rated capacity (working load
limit) for alloy steel chaln slings shall
conform to the values shown in Table
H-1.

(§) Whenever wear at any point of

any chain link exceeds that shown in
Table H-2, the assembly shall be removed
from service.

(c} Wire rope. (1} Tables H-3 through
H-14 shall be used to determine the safe
working loads of varlous sizes and clas-
sifications of improved plow steel wire
rope and wire rope slings with various
types of terminals, For sizes, classifica-
tions, and grades not included in these
tables, the safe working load recom-
mer.ded by the manufacturer for spe-
cific, identifiable products shall be fol-
lowed, provided that a safety factor of
not less than 5 is maintained.

(2) Protruding ends of strands in
splices on slings and bridles shall be cov-
ered or blunted.

(3) Wire rope shall not be secured by
knots, except on haul back lines on
scrapers.

(4) The following limitations shall
apply to the use of wirc rope:

() An eye splice made in any wire
rope shall have not less than three full
tucks. However, this requirement shall
not operate to preclude the use of an-
other form of splice or connection which
can be shown to be us eflicient and which
is not otherwise prohibited.

(ii) Except for eye splices in the ends
of wires and for endless rope slings, each
wire rope used in holsting or lowering,
or in pulling loads, shall consist of one
continuous piece without knot or splice.

(iii) Eyes In wire rope bridles, slings,
or bull wires shall not be formed by wire
rope clips or knots,

(fv) Wire rope shall not be used if, in
any length of elght diameters, the total
number of visible broken wires exceeds
10 percent of the total number of wires,
or if the rope shows other signs of ex-
cessive wear, corrosion, or defect.

(5) When u-bolt wire rope clips are
used to form eyes, Table H~20 shall be
used to determine the number and spac-
ing of clips.

(1) When used for eye splices, the
U-bolt shall be applied so that the “u”
section is in contact with the dead end
of the rope.

(d) Naturalrope,and synthetic fiber—
(1) General. When using natural or syn-
thetic fiber rope slings, Tables H-15, 16,
11, and 18 shall apply.

(2) All splices In rope slings provided
by the employer shall ke made in accord-
ance with fiber rope manufacturers’
recommendations.

(1) In manila rope, eye splices shall
contain at least three full tucks, and
short splices shall contain at least six full
tucks (three on each side of the center-
line of the splice),

(i) In layed synthetic fiber rope, eye
splices shall contain at least four full
tucks, and short splices shall contain
at least eight full tucks (four on each
slde of the centerline of the splice).

(1) Strand end tails shall not be
trimmed short (flush with the surface
of the rope) immediately adjacent to the
full tucks. This precautlon applies to
both eye and short splices and all types
of fiber rope. For fiber ropes under 1-inch
diameter, the tails shall project at least
six rope diameters beyond the last full
tuck. For fiber ropes 1-inch diameter and
larger, the talls shall profect at least 6

inches beyond the last full tuck. In ap-
plications where the projecting talls may
be objectionable, the tails shall be ta-
pered and spliced into the body of the
rope using at least two additional tucks
(which will require a tall length of ap-
proximately six rope dlameters beyond
the last full tuck).

(iv) For all eye splices, the eye shall
be sufficiently large to provide an in-
cluded angle of not greater than 60° at
the splice when the eye is placed over the
load or support.

(v) Knots shall not be used in lieu of
splices.

(e) Synthetic webking (nylon, poly-
ester, and polyprapylene). (1) The em-
ployer shall have each synthetic web
sling marked or coded to show:

(i) Name or trademark of manufac-
turer.

(1) Rated capacities for the type of
hitch,

1) Type of material.

(2) Rated capacity shall not be ex-
ceeded.

(f) Shackles and hooks. (1) Table
H-19 shall be used to determin: the safe
workjng loads of various sizes of shack-
les, except that higher safe working louds
are permissible when recommended by
the manufacturer for specific, identifia-
ble products, provided that a safety fac-
tor of not less than 5 is maintained.

(2) The manufacturer’s recommenda-
tions shall be followed in determining the
safe working loads of the varlous sizes
and types of specific and identifiable
hooks. All hooks for which no applicable
manufacturer’s recommendations are
available shall be tested to twice the in-
tended safe working load before they are
initially put into use. The employer shall
maintain a record of the dates and re-
sults of such tests.

§ 1926.252 Disposal of waste materials,

(a) Whenever materials are dropped
more than 20 feet to any point lying out-
side the exterior walls of the building, an
enclosed chute of wood, or equivalent
material, shall be used. For the purpose
of this paragraph, an enclosed chute is a
slide, closed In on all sldes, through
which material 1s moved from a high
place to a lower ote.

(b) When debris {s dropped through
holes in the floor without the use of
chutes, the area onto which the material
is dropped shall be completely enclosed
with barricades not less than 42 inches
high and not less than 6 feet back from
the projected edge of the opening above,
Signs warning of the hazard of falling
materials shall be posted at each level,
Removal shall not be permitted in this
lower area until debris handling ceases
above.

(c) All scrap lumber, waste material,
and rubbish shall be removed from the
immediate work area &s the work
progresses.

(d) Disposal of waste material or de-

bris by burning shall comply with local
fire regulations.
« (e) All solvent waste, oily rags, and
flammable liqulds shall be kept in fire
resistant covered conlainers until re-
moved from worksite,
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Table H-1
MATED CAPACITY (WORKING LOAD LIMIT), FOR ALLOY STEEL CHAIN SLINGS®
RATED CAPACITY (WORKING LOAD LIMIT), POURDS

Single Deubly Sling Triple and Ouedruple Sling
Chela Biench Yerticsl Angle (1) Yersteal Aagle (1)
$lze, $ing Wiagrao 434 60 dogren | 30 dogroe 45 dogeee 60 dogree
fnches 90 dogren Herlzonrel Angle (2} Her soaral Angle (D
Leeding 4 0 degron
3/ 3,250 4,900
e 6,600 $.900
Y] 11,250 17,000
A 18,500 24,500
3/4 23,000 34,500
7s 20,750 43,000
1 34,750 54,000
ERY, | 44,500 115,500 66,500
1-1/4 57,500 57,500 149,000 121,500 86,000
1.3/8 67,000 67,000 174,000 141,000 100,500
312 80,000 138,000 112,500 20,000 207,000 169,000 119,500
13/4 300,000 172,000 140,000 100,000 258,000 210,000 150,003

{1) Rating of multileg slings adjusted for angle of loading mesasured as the included

angle between the inclined leg and the vertical,
(2) Rsating of muitlleg slings
and the horizontal plane of the load.

sdjusted for angle of losding betseen the incliped leg

eOther grades of proof tested steel chaln include Proof Coil, BBB Coll and Ri-Test
Chain. These grades sre not recompiended for overhead lfting and therefore sre not

covered by this code.
TaBLE H-2—MAXIMUM ALLOWABLE WEAR AT aNY POIxNT OF LINk

Chain Marimum Chain Marimum
size allowcable rHze allowadle
(inches) wear (1nch) (inches) wear (iﬂt;'l)

| "
|/‘___ *' }l - ve

N+

2

Table H-3
RATED CAPACITIES FOR SINGLE LEG SLINCS
& x 19 AKD 6 X 37 CLASSIFICATION IKPROVED PLOY STEEL CRADE ROPE
WITH FISER CORE (FC)

Rared Copacitior, Tons (2.000 W)

Ho, ——

Dle "c,", Vernicel Theker Verriea] Baglor

{Inchen) HT s $ LAl M3 $ HY 3 $

/4 6x19 0.49 0.51 ©.53 0.37 0.3 0.41 0.99 1.0 Li
s716 | 6x 19 0.96 019 oss | o037 039 064 13 1.6 1.7
e | exie 11 11 12 080 085 081 2.1 21 2.4
1716 | 6x19 1.4 1.8 16 L1 11 1.2 2.9 3.0 33
172 1 sx19 18 2.0 2.1 1.4 18 16 3y 1.9 43
9/16 | 6x19 23 2.8 2.1 17 1.9 2.0 . so 5.4
s/ | 6x19 28 3 23 2.1 2.3 2.5 5.6 6.2 6.7
e | ex19 39 44 as 2.9 3.3 3.6 7.8 e 9.5
78 {6x19 5.t 5o 6.4 39 43 as 100 120 1.0
] 6x19 €7 7.7 84 s.0 5.8 6.3 130 150 17.0
1178 {6%19 4 9.5 10.0 6.3 7.1 1.9 7o 190 210
L1/4 6 x37 .3 110 1.0 ? 3 9.2 20.0 310 25.0
138 | 6x37 i 120 13.0 15.0 [} 10.0 1.0 0 30 300
1172 exy7 I 140 16.0 17.0 10,0 12.0 13.0 200 d20 350
1-5/8 £ %37 1.0 1.0 1.0 12.0 340 15.0 3.0 3.0 41.0
1374 | 6x37 | 190 L0 240 14.0 18.0 35.0 | 0 €0 a0
2 6x37 8 330 ELO  3ta 1we 3t0 20 | 400 850 €29

plice and Midden Tuck Bptice
wplics (TURC) nae veluss Ja NT tolumas,

wed Buchel

O = Diameter of corvelurs acsumd which |he body af (he sling (s Dongy
€ = Dismotes ol topes

~
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Table H-4
RATED CAPACITIES FOR SINGLE LEG SLINGS

& %19 AND § x 37 CLASSIFICATION IMPROVED PLOY STEEL GRADE ROPE
WITH INDEPENDEMT WIRE ROPE CORE (IWRC)
Rope Reved cities, Tons (2,000 ik
Die Conatt Vertical heker ertical Basket'
(lnchas) L MS $ NT M3 $ HY 13 $
14 [ex19 0.53 0.56 a.59 0.40 0.43 0.44 1.0 L1 1.2
5/16 (8x19 oal a7 0.91 o.61 0.68 0.69 1.6 LY 1.8
s |ex1e %1 1.2 1.3 0.6 o.93 o.98 2.3 2.8 2.6
216 {6 xi9 t.5 1.7 18 12 13 1.3 3 3.4 3s
172 Jexi1e 2.0 2.2 2.3 1.8 X3 Ly s.9 «d 4.6
o6 [ex1o 2.8 2.7 .9 Le 21 3 a1 8.8 S8
s/8 16x19 30 34 36 2.2 EX 2.7 60 [X3 7.2
e lexe 4.3 w9 st 31 36 - 38 2.4 5.7 0.0
18 |ex19 4.5 68 6. 1 49 s.2 110 13.0 1.0
1 6x19 7.3 .8 9.0 5. 6.4 6 14.0 17.0 1.0
178 |ex19 9.0 10.0 11.0 8.8 7.8 [X] .0 1.0 23.0
11a [6x37 10.0 12.0 3.0 7. 9.2 9.9 21.0 24.0 26.0
1378 | 6x37 13.0 15.0 16.0 9.6 1.0 12.0 25.0 29.0 3.0
1172 |exar 15.0 17.0 15.0 11.0 15.0 140 300 350 n.0
158 {6x37 1.0 20.0 22.0 13.0 5.0 17.0 35.0 41.0 4“0
1.9/4 Jexd? 20.0 24.0 26.0 15.0 18.0 19.0 41.0 410 510
2 6xsy | 260 30.0 1.0 20.0 23.0 28.0 s3.0 61.0 6.0
HT » Hond Tucked Bplice
Vor hidéen :-’ plice (1weC) way Torte H-3 values fn HT column,
SThess volurs only spply whea INe D, atle far HT ofings In 18 o¢ gronter, and for M3 and S Slings I 3¢ or where?
D = Diemeire of cwvelwe around which the body of the Bent,
4 T Diemetes of tope.
Table H-5
RATED CAPACITIES FOR SINGLE LEG SLINGS
CABLE LAID ROPE ~ MECKANICAL SPLICE ONLY
Px?x 78 ¥x7 x 19 CONSTRUCTIONS GALVANIZED AIRCRAFT GRADE ROPE
7 % & x 1% IWRC CONSTRUCTION {MPROVED PLOW STEEL GRADE ROPE
Repa Raeted Copucitios, Tane (2,000 th)
Die {Inches) Contte Vortical ok or Verticel Basboet
[ TxTx? 0.50 0.38 1.9
wn TxTx? 1.1 0.8 21
1 TxIx? 1.8 1.4 37
s/ TxIx? 2.8 2.4 5.5
34 TuTxT 38 2.9 76
s/ TxIx19 2.9 2.2 58
/4 ITuTxi9 41 30 [ B}
" TxIx19 5.4 40 1.0
1 TxIx1$ 6.9 st 14.0
an TxTx19 .2 6.2 16.0
1.174 TxTIx19 9.9 7.4 20.0
38 7x6x19 [VRC 3e 18 7.6
" 7Tx6x 19 WRC 50 3 10.0
1 7% 6x 19 IWRC 64 a8 13.0
1.1/ 7x6x19IWRC 1y 58 13.0
1.0/ Tx6x 19 IWRC 9.2 6.9 1.0
1.5/16 7x6x191WRC 10.0 7.8 20,8
1an 7 %6 x 19 WRG 1.0 [ X7 21.0
14/2 7x6x 19 IWRC 13.9 9.6 26.0
SThess voluss wnly apply whan the D/¢ retis 15 10 or gremter where:
D = Dismetor of cwrvature armund Shich 1he bedy of tha sling o bont,
4 = Diomster of taps.
Table H-6
RATED CAPACITIES FOR $INGLE LEG SLINGS
8.PART AND 4.PART BRAIDED ROPE
& x7 AND §x 19 CONSTRUCTION IMPROYED PLOW STEEL CRADE ROPE
7 x7 CONSTRUCTION GALVANIZED AIRCRAFT GRADE ROPE
Raped Roted Copacitiay, Tons (2,000 (b
Veiticol Choker BethetVertiral ta U dagran’
Consr Fan $Fen TFen | 5Par Far frvina
6x7? 0.42 ©.32 0.32 0.24 0.74 0.58
ex? 0.76 0.57 0.57 0.2 1.3 .98
6x7 1.7 1.3 1.3 0.94 2.9 2
7x7 0.51 0.9 0.38 0.29 089 67
1x7 0.95 0.1 o.7i 0.53 16 2
7x7T 2.1 1.8 X 1.2 36 k]
6x 19 1.7 1.3 1.3 0.9 3.0 .2
6x19 ERY 2.3 2.3 1.7 s.3 .0
6x19 < 38 kxS 27 X 2
6x19 6.5 5.1 .1 s 12.0 °
6x19 9.3 69 69 5.2 16,0 X3
sx19 12.0 9.0 9.0 6.7 21,0 .0
6x19 15.0 1.0 1.0 8.5 26.0 .0
§x19 19.0 140 4.0 100 32.0 24,0
6x19 27.0 20.0 20.0 15.0 46,0 3s.0
6519 3.0 21.0 1.0 20.0 62.0 4.0
€x 19 47.0 35.0 35.0 26.0 8.0 61.0
wheret
e fing 1o beat,
.
-
. ®
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Table H-7
RATED CAPACITIES FOR 2L €EG & 3.LEGC BRIOLE SLINGS
dx 19 AND 6 x 37 CLASSIFICATION INPROVED FLOW STEEL CRADE ROPE
WwiTH FIBER CORE (FC)

N Tone (2,000 1)
e p AT f STey Bridis Sings
Die Vort 30 dageos Vurt 30 degr S degren | Vet 40 degree |
o JCenstr| Hore 40 dugres More 0 degreel Harr 80 dogree Angle Hera 30 dogree
r 3 HY M35 nY [T [ My | WY S
1/¢ [6x 19} 005 0.88 0.49 0.51 1.3 1.3 1.0 (5] 0.74 0.7
SsH6jex19] 1.3 1.4 0.76 0.79 2.0 2.0 15 12 1.1 1.2
e iex19) e 19 11 g 2s 29023 2416 12
n6l6xisf as 28 e 1531 e0] 30 23221 23
12 jexio] 32 3.4 18 20 a8 5.1 3.9 4.2 2.8 3.0
snelexia] a0 42 23 25| 60 65} a9 s3|2e a7
s fexio]| an s 28 31| 1y eo | se 65§42 a8
e (6x19] 68 76 39 safiroo no sy exjse 66
/8 |[6x 19] 8.9 10.0 s.1 5.9 13.0 Iso |10 1o 7.7 .9
1 ex19]i1.0 130 671 71)17.0 200 [160 160 {100 110
1.1/8 |6 x19{14.0 16.0 $.4 9.5 2.0 240 LX) 200 13.0 14.0
3174 |6 x 37 j17.0 19.0 9.8 1.0 25.0 290 [0 230 | 150 17.0
3.3/8 [6x 370200 230 120 43.0 | 3.0 350 {250 200 [tso 200
1472 (6% 37 J24.0 2.0 4.0 16.0 36,0 4.0 | X0 330 210 24.0
1.578 [6x 37 J28.0 2.8 16.0 1o 430 410 ]35.0 9.0 J15.0 as.0
1.374 [6 x 3?7 }33.0 3.0 19.0 1.0 | 9.0 56.0 | 40.0 450 (200 3.0
6x37 00 41.0 25.0 "0 64.0 7.0 | s2.0 $9.0 37.0 41.0
HT = Kond Tuched Splica,
M$ = Mechanical Bplice
Table H-8

RATED CAPACITIES FOR 2.LEG & 3.LEC BRIDLE SLINGS
6% 19 ond 6 x 37 CLASSIFICATION IMPROVED PLOW STEEL GRADE RGPE
WiTH INDEPENDENT WIRE ROPE CORE (IWRC)

Yeons 12,000 1b)
ZToq €rigie 5T k]

ore Vert W degree ]| 5 dugrae Verr B dugres
laches) Constr[Hore 40 degres Angl Hors 80 degrae .
nches. Y HY “HY AY WS RY WY NT [

1/4 6€x19) 091 097{ 075 ©079] 053 1.4 te| 11 1.2 | 019 o84

sNhe exiv] 1.4 15 | 1 1.2 | 181 21 23 1.7 18} 12 13

38 sx15] 20 21 |1e 18|12 30 32| 24 26)] LY 19

wie ex1vf 2.7 29 |22 24 1S % 40 44| 33 36| 13 213

17 sxiof 34 e l2e 31|20 2 sk s7) 4«2 46| 30 33

9716 6x19] 43 48 {35 319 ] 28 2. 64 ta1| 52 ss| 37 4

s/ sxIsh 51 s9 a2 e | 30 3. T8 88 64 72§ 45 Sa

3/ 6xi5] 73 wa | se 69 | 42 110 130] 89 00| 63 75

an 6xiol 96 110 |78 93 | ss 66 140 170|120 140 ] B3 99
1 6xi9]120 150 100 120 | 72 &S5 [190 220|1sc is0 |10 130
t.1/4 éxis]160 00 Ji1s0 150 ) 90 300 J230 370 190 220 130 160
1.1/4 6x37§10.0 21.0 {150 70 (100 120 §27.0 310 | 320 26.0 | 16.0 180
134 6x37|220 250 |1e0 210 [13.0 150 F3a0 30 |270 30 (190 220
1472 sxdrf260 300 [2t0 250 |150 17.0 | 390 450|310 370 |230 260
1S/ 6x37f30 350 [250 3290 [1aO 200 [ 4.0 530360 430 [27.0 JI0
134 6x37|35.0 410 |90 330 |200 340 | 530 61.0 430 300 {310 350
2 6x37]e60 330 |370 430 [260 300 f6s0 790 |60 650 | 400 4.0
HT = Hond Tuchod Splice
M = Mechonical Optice

Table H-9

RATED CAPACITIES FOR 2-LEC & J.LEG BRIOLE SLINGS
CAGLE LAIO ROPE ~ METHANICAL SPLICE ONLY
Ix?Ix7AND 7 x 7 x 19 CONSTRUCTIONS GALVANIZED AIRCRAFYT CRADE RTPE
7 x4 x 19 INRC CONSTRUCTION INPROVED PLOW STEEL GRADE ROPE

. Trated Copacitios, Tens (7,600 )
o TLog Bridle Shag ¥-Ueg Bridle STing
LD
(nchas)  S%7  Hven 30deg 45 dogree Vort €0 daglVart 30deg 45 dsgree Yort 60 ds
Heors 60 deog Angle Heorr 30 dogfl Hors 60 day Angle Horer 30 dog
1/4 ITxTx? 0.87 0.71 0.50 1.3 1.1 0.7§
i TxTx7? 1.9 1.8 1.1 2.8 2.3 1.8
1/1 Tx?Tx7? 3.2 2.6 1.8 3.9 2.0
5/8 ITxIx? 4.2 3.9 2.8 1.2 5.9 4.2
3/4 TxTx? 6.6 .4 p X ) .9 a2l 8.7
L7 ITxTx19 5.0 4.1 29 1.5 6.1 4.3
3/4 ITxTx19 1.0 5.7 4.1 10.0 [ X3 6.1
e TX?T %19 9.3 7.6 5.4 14.0 11.0 5.1
1 Tx?x19 12.0 2.7 6.9 15.0 14.0 10.0
31 Tx7Tx19 o 12.0 8.2 21.0 17.0 1.0
1174 TxTx19 17.0 14.0 9.9 26.0 21.0 15.0
3/4 Ix6x19 IWRC 6.6 5.4 s 9.9 3.0 5.7
e Txbx18 IWRC] [ %] 7.1 5.0 13.6¢ 1.0 7.5
1 72Ex19 JWRC| 11.0 9.0 [ X ] 17.0 13.0 9.6
1178 76x19 1WRC| 1.0 11.0 1.7 20.0 16.0 1.0
1-1/4 26x19 JWRC, 16.0 13.0 .2 24.0 20.0 140
1.5/16 Tx6x19 IWRC 1.0 140 10.0 26.0 - 21.0 15.0
1378 T6x19 IWRC 19.0 15.0 110 20.0 20 16.0
1-3/2 Tx19 TWRC 2.0 15.0 13.0 31.0 27.0 19.0
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Tasble H-10
RATED CAPACITIES FOR 2.LEG AND J-LEG BRIDLE SLINCS
§.PARY AND §-PART BRAIDED ROPE
€ %7 AND § x 19 CONSTRUCTION IMPROYED PLOW STEEL CRADE ROPE
7 x7 CONSTRUCTION CALYANIZED AIRCRAFT GRACGE ROPE

Reted Cope Tons (2,000 Ib)
Repe F-Cag Brydle Slings 3l Bl Yl
&Y degren Vert 80 dogron
) Consr Angle Hars 30 dograe
T-Perv §-Poss VFait 8-Pert][i-Perr & -Poet| B-Pert &Fart | S-Fart §-Part
6x? § 074 o055} o . o4z o032 M 090 0.638] 0.64
6x? 13 o.9sf 1. X 0.76 0.57] 2.0 1.6 12 11
6x? | 19 22{ 24 u3 | L7 13 aa 36 21 ) 2s X
77 085 067] 072 0ss{ 051 039 1.3 I.L 08| 0.17 ~ 0S8
Tx? 16 LT | 13 1.0} 095 o071 2.8 1.0 LS | 14 1.1
7x7 36 27 {29 21| 21 151 s4 e 23|31 2.3
6x19] 3.0 22| 24 18| L7 13 4.8 37 28 | 16 1.9
6x19f s3 40| 43 22| 31 23 wo €S a9 | 48 34
ex19] 803 62| 6.7 5.0 | 4.8 36 | 120 e 76 [ 7.1 5.4
ex19]12z0 89| 97 7.2 | 6.8 s1fl1s0 130f 140 110 |100 7.7
ex19160 120 [130 98| 93 69l 2¢0 180 200 5.0 {140  10.0
6x19f 210 50 {t7.0 130 {120 90l 310 0]250 190 [18C 130
6x19f 260 200 |21.0 160 {150 110 39.0 390|320 240 [230 120
6x19f 320 240 | 260 200 [ 190 140f 400 36.0{ 4«00 300|280 210
sx19)a60 350 ]380 200|270 200f 69.0 s2 56.0 410 |400 300
ex19f 620 470 |sta 380 |360 210l 940 Yoo | 760 70 [540 400
6x19§81.0 610 (660 soo |40 I30f 220 $1.0]990 740 [700 s30
Table H-11
RATED CAPACITIES FOR STRAND LAID GROMMEY ~ HAND TUCKED
IKPROYED PLOW STEEL GRADE ROPE
ROPE 80DY RATED CAPACITIES, TONS {2.000 Ib)
Die
{inches) Conarr U
Verticel Choler VYaorticol Bashat®
174 0.85 0.64 |83
5/16 1.3 1.0 2.6
s 1.9 1.4 3
18 2.6 Le 5.2
1/2 23 2.5 %]
916 a1 31 1.4
s/8 s.2 39 10.00
az 7.4 5.6 15.0
18 100 7.5 20.0
1 1.0 9.7 2.0
1-1/8 16.0 12.0 32.0
1-1/4 18.0 14.0 310
1.3/8 220 16.0 a0
112 2.0 19.0 52.0
® Thete valure aniy & wherr:
D= und which repe it Lent,
4= Dismoier of
Table H-12
RATED CAPACITIES FOR CABLE LAID CROMMET ~ HAND TUCKED
Txbx? AND? x $ x 19 CONSTRUCTIONS IMPROVED PLOV STEEL GRADE ROFE
7 xTx? CONSTRUCTION CALYANIZED AIRCRAFT CRADE ROPE
CABLE 800V RATED CAPACITIES, TONS (2,000 I}
Canstr U
Vorticel Choker Verticel Basket*
e ITx6x7 1.3 0.95 2.5
9/18 ITx6xT 2.8 EN) 5.6
s/e Tx6xT 38 2.8 2.6
3/8 TRIxY 1.6 1.2 31
9/16 TxTx? 3s 2.6 6.9
sn IxIx? as 5.4 9.0
s/8 7Tx6x19 3.9 3.0 7.9
374 Tx6x19 s.1 a 10.0
18/16 T X619 1.9 5.9 16.0
1978 Tx6x19 1.0 e 22.0
1.8/16 Txéxi9 15.0 11.0 .0
1172 Tx6x19 19.0 14.0 39.0
1-11/16 Tx6x19 240 18.0 49.9
1.7/8 Tx6x19 30.0 22.0 60.0
2-1/4 TxEx19 42.0 o 84.0
2.8/8 Tx6x19 56.0 2.0 112.9 .
ithe D/d retie 18 3 or groater wherel -

a0 of curvatuwre srownd ehick cable body 1o bonl.
4w Dismetor of cable body,
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Table B-13

RATED CAPACIT(ES FOR STRAND LAID ENDLESS SLINGS-MECHANICAL JOINT
IMPROYED PLOY STEEL GRADE ROPE

ROPE BODY RATED CAPACITIES, TONS (2,000 6]
Di
{laches} Conate U &
Vertjcal Choler Vartical Bashot®
1/4 6 x 19 I¥RC 0.92 0.69 1.8
3 6 % 19 INRC 2.0 1.5 4.1
172 € % 19 IWRC 3.6 2.7 7.2
s/8 % 19 IWRC .6 4.2 3110
/4 6 x 19 IWRC 3.0 6.0 16.0
/8 6 % 19 IVRC 1n.e 1 210
] & x 19 IFRC 14.0 10,0 2n.0
IRY, ] £ x 19 IVRC 150 13.0 3s.0
1.1/4 6 » 37 IVRC 210 15.0 41.0
1378 6 x 37 I¥RC 2s.0 9.0 50.0
1-1/3 6 % 37 IWRC ».0 22.0 9.0

2 Thesr velurs enly arrly when the D/# ratie fa § ar greater whare!
D = Diametes ol eurvature arsund which sope Ir hont,

d= Diametas of repe dody,

Table H-14

RATED CAPACITIES FOR CABLE LAID ENDLESS SLINCS-MECHAKICAL JOINY
7x7x7 AND7 x7 x |9 CONSTRUCTIONS GALVANIZED AIRCRAFT GRADE ROPE
7 % 6% 19 IWRC CONSTRUCTION IMPROYED PLOY STEEL CRADE ROPE

CABLE BODY RATED CAPACITIES, TONS (2,000 18}
Dis
(Incherd Constt [] &
Varticel Cholar Vortical Beskar®

374 TxIx? 0.3 0.62 1.6
38 TxIx? 1.8 1.3 s
12 TxIx? a0 2.3 6.1
0 7TxTx? as 34 9.1
3/4 TxTx? 63 4.7 32.0
s/8 Tx1x19 a7 as 9.8
374 TxIx19 6.7 5.0 13.0
8 TxIx19 .9 6.6 .0
7TxTx19 11.0 5.S 2.0
1178 TxTX19 14.0 10.6 20.0
1.1/4 Tx7x19 12.0 12.0 3.0
374 7 x6x 19 IWRC 6.2 4.7 1.0
s 7 %619 INRC 8.3 6.2 16.0
7 x5 x 39 J¥RC 10.0 7.8 21.9
1178 7 %6 19 IWRC 13.0 9.7 26.0
1-1/4 7 %6 x 19 IVRC 16.0 12.9 A0
1:3/8 7 %6x 19 1WRC 10.0 14.0 70
/2 7 %6 x19 1%RC 21.0 16.0 43.0

© Theas values only apply when the D/d value lo S or grester wheroy

D= Dameier of curveiure
&= Dismerrr of codle body,

und which ¢abla bady 1e beate

CAPCO JEN 0001761



26

CONSTRUCTION REGULATIONS

Table H-15
MANILA ROPE SLINGS

RATED CAPACITY IN POUNDS {Safety Factar = §}
ROPE |, . EYE AND EYE SUING ENDLESS SLING
DlA: |y ighy |Minimom BASKET HITCH ASKET HITCH
METER ';"M Brocking f = o = e Ll AL
]DO.;! Strength § U 5 g o Angle of Rope 10 Horizontal us ;’ 5 Angle of Rope to Horizontal
. - - -
N.::.--l In Pot:d- = E g; $0deg 80dey 4Sdeg Wdeg ]| xE g T | 90des 60deg  45deg 304deg
Inches Pounds > Angle of Rope te Yerticol > Angle of Rope 1o Yerticel
Odeg 3I0deg d5deg &0 deg 0dey W deg 45deg 60deg
172 7.5 | 2650 550 250 | 1,100 900 750 550 950 500 | 1900 1,700 1,400 950
9/16 | 104 | 3450 700 350 | 1,400 1,200 3,000 700 | 1,200 600 { 2,500 2,200 1,800 1,200
5/8 13.3 | 4,400 900 450 | 1,800 1,500 1,200 900 || 1,600 800 | 3,200 27700 2,200 1,600
/4 367 | se00 | 1,000 sso | 2,200 1900 1,500 1,100} 2,000 950 | 3,900 3400 2,800 2,000
13716] 19.5 | 6500 | 1,300 650 | 2.600 2,300 1800 1,300 2,300 1,200 | 4700 4,100 3,300 2,300
78 225 | 7,700 | 1,500 750 | 3,100 2,700 2,200 1,500 2,800 1,400 | 5600 4,800 3,900 2,809
t 270§ 9,000 || 1,800 900 | 2600 3,100 2600 1,800[l 3,200 1600 | 6500 5,600 4,600 3,200
1176 | 313 | 30500 [| 2,000 1,100 | 4,200 3,600 3,000 2,100f 380 1900 | 7600 6600 S<00 3,000
118 360 | 12,000 | 2,400 1,200 | 4800 4200 3400 2400 4300 2,200 | 8,600 7,500 6100 4,300
11/4 417 | 13,500 § 2,700 1,400 | 5,400 4,700 3,800 2,700 4,900 2,400 | 9,700 8,400 650 4,900
t15/6 | 479 | 15000 | 3000 13,500 | 6000 5200 4300 3000 s<o0 2,700 | 11,000 9,400 7700 5,400
11/2 59.9 | 18,500 || 3,700 1,850 | 7,400 5,400 5200 3700 6,700 3,300 | 13,500 11,500 9,400 6,700
15/8 74.6 | 22,500 | 4.500 2,300 | 9,000 7,800 6,400 4500 85100 4,100 | 16,000 34,000 11,500 8,000
13/4 89.3 | 26,500 | 5,300 2,700 | 10,500 9,200 7,560 5,300 ) 9,500 4,800 | 19,000 16,500 13,500 9,300
2 107.5 | 31,000 § 6,200 2,100 | 12,500 10,500 8,800 6,200 | 1,000 S5.€00 | 22,500 39,500 15,000 11,000
21/ 125.0 | 36,000 { 2,200 2,600 | 14,500 12,500 10,000 7,200 || 13,000 6,500 | 26,000 22,500 18,500 13,000
21/4 146.0 | 41,000 § £200 4100 | 16,500 14;000 11,500 8,200 J| 15,000 7,400 | 29,500 25,500 21,000 15,000
2172 | 1667 | 46500 || 9,300 4,700 | 13,500 15,000 13,000 9,300 [| 16,500 8,400 | 33,500 29,000 23,500 16,500
25/8 190.8 | s2,000 [[10,500 %200 | 21,000 138,000 14500 10,500 18,500 9,500 | 37,500 32,500 26,500 18,500
Table H-16
NYLOK ROPE SLINGS
RATED CAPACITY IN POUNDS (Safety Factor= 9
ROPE {,, . EYE AND EYE SLING ENDLESS SLING
DlA~ Minimum
METER '(;ig(ht Brosting] 2 r =2 BASKET HITCH 2 . Er BASKET HITCH
100.'! Strength gu > g Angle of Rope 1o Herizontel v g » g Angle of Rope %o Horizontel
’ - or - o
“";"""" th |pin ) S FE [0des 60des 54 04| TE  BE | 0de 60des 45des deg
Inches | POunds > Angle of Rope to Varticel > Angle of Rope fo Vertice!
Odeg 30dep 45deg 60 deg Odeg 30deg 45deg 60 dog
12 65 [ 6,080 700 350 | 1,400 1,200 950 700 || 1,200 600 | 2,400 2300 1,700 1,200
9/16 8.3 7600} 850 400 | 1,700 1,500 1,200 850 || 1,500 750 | 3,000 2600 2,200 1,500
s ] sas 9,800 § 1.100 sso | 2,200 390 1600 1,100 2000 3,000 | 4000 3400 2,800 2,000
M 145 | 13,490 1,500 750 1 3,000 2600 2,000 1.500 | 2,700 1,396 | 5,406 4,700 3,800 2,700
13/6] 37.0 | 26,350% 1,800 900 | 2,600 3,100 2,600 1,800 || 3,200 1,600 | 6,400 5,600 4,600 3,200
" 200 | 19,000 2,100 1,00 | 4200 3,700 3,000 2,000 || 3,800 1,900 | 7600 6,600 5400 3,800
1 26.0 | 23,750f 2,600 1300 | 5300 4500 3,700 2,600 [ €800 2,400 | 9,500 8,200 6,700 4,800
11746 | 29.0 | 27,3508 3,000 31,300 | 6100 5300 4,30 3,000 5500 2700 | 13,000 9,50 7,700 5,500
11/8 3.0 | 31,350] 3,500 1,700 | 7000 6,000 S.000 3,500 6300 3100 | 12,500 11,000 #4900 6,300
11/4 40.0 | 35625 4,000 2000 | 7900 690 5,600 4,000 | 7,100 3,600 | 14,500 12,500 10,000 7.100
35/16 | 45.0 | 408s0f 4500 2300 | 900 7900 6400 4,500 8200 4300 | 16,500 14,000 12,000 8,200
1172 55.0 | soas0} s.600 2,800 |11,000 9,700 7,900 5,600 {10,000  $,000 | 20,000 17,500 14,000 10,000
15/8 €8.0 | 61,250 | 6,900 3400 {13500 12.000 9,700 6,900 [ 12,500 6,200 | 24,500 21,500 17,500 12,500
13/4 83.0 | 74500 8,200 4,300 |16,500 14,50 11500 8,200 || 25,000 7,400 | 29,500 27,500 21,000 15,000
2 95.0 | 87,4003 9,200 4,900 }19,500 37,000 13,500 9,700 [|17,500 8,700 { 35,000 30,500 24,500 17,500
21/8 ] 109.0 } 100,700} 11,000 5,600 22,500 139,500 16,000 11,000 {20,000 30,000 | 40,500 35,000 28,500 20,000
21/4 | 129.0 [ 118,750 13,000 6,600 | 26,500 23000 18,500 13,000 | 24,000 12,000 | 47,500 41,000 33,500 24,000
21/2 | 1490 [132,000 115000 7,400 29,300 25,500 21,000 15,000 [ 26,500 13,500 | 52,000 46,000 37,500 26,500
2578 160.0 } 155,900 117,100 €608 34,000 29,50 24400 17,000 [|31,000 15500 | 61,500 53,500 43,500 31,000
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Table H-17
POLYESTER ROPE SLINGS
RATED CAPACITY IN POUNDS {Safety Fottor = 9)
ROPE . EYE AND EYE SLING ENDLESS SLING
DIA. Nominal Minimum
o : ASK
ETER | "5l lareaking || < o BASKET HITCH 3 « BASKET HITCH
m;e" Sirength | O T v Angle of Rape ta Horizeatol uz 7] 5 ‘Angle of Rope to Hari zontel
Nominal 1 o or [ o -
or:u , In ) P‘:"dl x5 g% 90deg  60deg  4Sdeg Wdeof == %,—__ 90 deg 60deg 45deg 30 deg
Inches | V9% > Angle of Repe to Varticel > Angle of Rope 10 Vertical
Odeg Wdegp 45deg 60deg Odeg 30deg dSdeg &D0deg
172 8.0 6,080 700 350 | l.400 1,200 950 700 1,200 €00 | 2,400 2,100 1,700 1,200
916 10.2 7.600 850 400 | 1,700 1,500 1200 ssof| 1,500 750 | 3.000 2600 2200 1,500
518 13.0 9,500 /i 1,100 sso{ 2100 1800 1,500 f.500{ 1,900 950 | 3,800 3,300 2,700 1,900
34 17.s | 11,875 1,300 650 | 2600 2300 1,900 1,300 2,400 1,200 | 4,800 4,00 3,400 2,400
1316| 210 | 14725 1,600 soo | 3300 2.800 2,300 1600f 2900 150 | ss00 5100 4200 2,900
7/3 25.0 | 17,100 1,900 es0 | 3800 3300 2,700 1.900]] 3,400 1,700 | 6,800 5900 4,800 3,400
1 30.5 | 20900 2,300 1,200 | 4800 4,000 3,300 2300{ 4,200 2,000 | 3,400 7,200 5900 4,200
1116 | 345 | 24225 2,706 1,300 | 5400 4700 3800 2,700f 4,800 2,400 | 9,700 8400 6900 4,800
11/ 40.0 { 28,025 3100 1,600 6,200 5,400 4,400 3,100 5600 2,800 | 11,0600 9,700 7.900 5,600
11/4 46.3 | Jtse0ff 3500 1,800 7.000 6100 5000 3500 6300 3,200 | 12,500 11,000 8560 6,300
1516 | s2.s | 3ssas| 4000 2000 ] 7500 €900 s600 4000] 7,100 3,600 | 14500 12,500 10,000 7,100
1172 66.8 | «4.460) 4900 2500 | 9.900 8600 7000 4900 8,900 4,400 | 18,000 15500 12,500 8,900
1578 82.6 | S4.1500 6,600 2000 | 12,000 10,400 2,500  6,000] 11,000 5,400 | 21,500 19,000 15,500 11,000
1354 98.0 | 6s.410 7,200 3600 | 14,500 12,500 10,000 7.200] 13,000 6,400 | 26,000 22,500 18,000 13,000
2 118.0 | 76.000] 8.400 4,200 | 17.000 14,500 12,0600 €400 15000 7,600 | 30,500 26,500 21,500 15,000
21 135.0 | &7.400] 9,700 4,900 | 219,500 17,000 13,500  9,700f 17,500 8,700 | 35,000 30,500 24,500 17,500
211 157.0 | 101,650 || 11,500 S.700 | 22.500 19,500 6,006 I1,560( 20,500 106,000 | 40.500 35,000 29,000 20,500
nn 1810 | 115,900 | 13,000 6,400 | 26,000 22,500 28000 13,000{ 23,000 11,500 | 46,500 40,000 33,000 23,000
5 | 2¢s.0 |130150] 14,500 7,200 | 29.000 25,000 25,800 145001 26,000 13,000 | 52,000 45,000 37,000 26,000
Table H-18
POLYPROPYLENE ROPE SLINGS
RATED CAPACITY IN POUNDS (Sofely Foctor = &)
ROPE . EYE AND EYE SLING ENDLESS SLING
DiA Nominel Minimum ——
o | Weighe J oMM BASKET HITCH o BASKET HITCH
METER P Breokingll % [ 1 = 'Y
IOO"h Sirength 'L__’ 5 ;‘" E Angle of Rope to Horizontel v 5 ;“-' 5 Angle of Rope to Herizontel
‘ -
Nominal | T ol EE B | o0aeq 60de 45des el ET 25 1 904 604y d5dep 304deg
In Pound Pounds g ux wT o
fnches punds Angle of Rope to Verticel > Angle of Rope to Yartical
Odeg 30deg dSdeg 60 deg Odeg 30deg 45deg 60 deg
172 47 | 3990 650 350 | 1,300 1,200 950 650 § 1,200 600 | 2400 2,100 1,700 1,200
9716 6.1 | 484 800 400 | 1600 1400 1,300 800 [ 1,500 950 | 2,900 2,500 2,100 1,500
s/8 7.5 ] s890 || 1,000 300 | 2000 3,700 3.400 1,000 | 1,800 g00 | 250 3,100 2,50 1,800
3/4 107 | gors Il 10300 %00 | 2,700 2,300 1,900 1,300 | 2400 1,200 | 4900 4200 3,400 2,400
1316 327 | 9,405 [ 1,600 800 | 31n0 2700 2,200 36000 2800 1400 | 5600 4900 4,000 2,800
8 15.0 | 10,928 || 3,800 so0 | 3600 3,200 2,600 1800 ) 3,30 1600 | 600 5700 4,600 3,300
1 18.0 | 13,300 || 2,200 3,000 | 4400 3,800 3,100 2,200 §| 4,000 2,000 | 1000 6900 5600 4,000
1106 | 204 | 35200 || 2500 1,300 | s000 4400 3600 2,500 | 4600 2,300 | $.100 7,900 6,500 4,600
1178 237 |37.35 || 2,900 1,500 | S.800 5000 4,100 2900 | 5200 2,600 | 10500 9,000 7,400 5200
11/4 27.0 [ 19950 | 3,300 1700 { 6,700 $,800 4700 3,300 [[ 6,000 3,000 ( 12,000 30,500 8,500 6,000
1515 | 305 |22.928 || 8,700 1900 | 7400 6400 S,300 3700 | 6,700 3400 } 13,500 11,500 9,500 6,700
V172 3.5 {28,215 || 4700 2,400 | 9400 8100 €700 4700 || 8,500 4,206 | 17.000 14,500 12,000 8,500
198 4.5 | 3a300 || 8700 2,900 | 11,500 9.900 8100 5700 §16,500 5100 ]| 20,500 18,000 14,500 10,500
134 57.0 | 40,850 || 6,800 3,400 | 13,500 132,000 9.600 8,800 {12,500 6,700 | 24,500 21,000 17,500 12,500
2 69.0 | 49,400 || 8,200 4,200 {16,500 14,500 11,500 8,200 {15,000 7,400 | 29,500 25,500 31,000 15,000
11/8 20.0 | 57.950 || 9,700 4800 | 19,500 16,500 13,500 9,700 {17,500 8,700 | 35,000 30,100 24,500 17,500
214 92.0 | 65,550 |{11,000 500 | 22,000 19,000 35,500 11,000 [[19,500 9,900 [ 39,500 34,000 28,000 19,500
212 | 1070 | 76,000 [[12,500 €300 | 25,500 22000 18,000 32,500 {23,000 11,500 | 45,500 39,500 32,500 23,000
25N 1200 | 85,500 ||14,500 7,000 | 20,500 24,500 20,004 14,500 [/ 75,500 13,000 | SI.500 44,500 35,500 25,500

3
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sanders, belt sanders, reciprocating saws,
saber saws, and other similar operating
powered tools shall be equipped with &
momentary contact “on-off” control and
may have a lock-on control provided that
turnoff can be accomplished by a single
motion of the same finger or fingers that
turn it on.

(3) Al other hand-held powered tools,
such as circular saws, chain saws, and
percussion tools without positive acces-
sory holding means, shall be equipped
with a constant pressure switch that will
shut off the power when the pressure is
rel d

Tasre H-0—-NUMBER 4ND BracNG OF U-BoLt WiRE
Rors C.

Mintmum
spacll
(inches;

Number of clipz

Drop Other
forged  materlad

Improved plow steel,
gope dlameter Inches

:‘A
LS

B
9

EET-Y T YT
LITRNY TS SSAFY

[Delete Pig. B-1]
[Delete Fig. H-3]
Subpart [—Tools—Hand and Power

§ 1926.300 General requirements.

(a) Condition of tools. All hand and
power tools and similar equipment,
whether furnished by the employer or
the employee, shall be maintained in a
safe condition.

(b} Guarding. (1) When power oper-
ated tools are designed to accommodate
guards, they shall be equipped with such
guards when in use.

(2) Belts, gears, shafts, pulleys,
sprockets, spindles, drums, fly wheels,
chains, or other reciprocating, rotating
or moving parts of equipment shall be
guarded if such parts are exposed to con-~
tact by employees or otherwise create a
hezard. Guarding shall meet the require~
ments as get forth in American Natlonal
Standards Institute, B15.1-1953 (R1858),
Safety Code for Mechanical Power~
Transmission Apparatus.

(c) Personal protective egquipment.
Employees using hand and power tools
and exposed to the hazard of {alling, iy~
ing, abrasive, and splashing objects, or
exposed to harmful dusts, fumes, mists,
vapors, or gases shall be provided with
the particular personal protective equip-
ment necessary to prolect them from the
hazard. All personal protective equip-
ment shall meet the requirements and
be maintained according to Subparts D
and E of this part.

(@) Switches. (1) All hand-held
powered platen sanders, grinders with
wheels 2-inch diameter or less, routers,
planers, laminate trimmers, nibblers,
shears, scroll saws, and jigsaws with
blade shanks one-fourth of an inch wide
or less may be equipped with only a posi-
tive “on-off” control.

(2) All hand-held powered drills,
tappers, fastener drivers, horizontal,
vertical, and angle grinders with wheels
greater than 2 Inches in dlameter, disc

(4) The requirements of this para-
graph shall become effective on July 15,

1972,

(5) Exception: This paragraph does
not apply to concrete vibrators, concrete
breakers, powered tampers, Jack ham-
mers, rock drills, and similar hand oper.
ated power tools.

§ 1926.301 Hand tools.

(a) Employers shall not {ssue or per-

mit the use of unsafe hand tools.

(b} Wrenches, including adjustable,
pipe, end, and socket wrenches shall not
be used when jaws are sprung to the
point that slippage occurs.

(¢) Impact tools, such as drift pins,
wedges, and chisels, shall be kept free of
mushroomed heads.

(d) The wooden hamndles of tools shall
be kept free of splinters or cracks and
shall be kept tight in the tool.

§ 1926.302

{a) FElectric power-operated tools, (1)
Electric power operated toals shall either
be of the approved double-insulated type
or grounded in accordance with Subpart
K of this part.

(2) The use of electric cords for holst-
ing or lowering tools shall not be
permitted.

(b) Pneumatic power tools. (1) Pneu-
matic power tools shall be secured to
the hose or whip by some positive means
to prevent the tool from becoming ac-
cldentally disconnected.

(2) Safety clips or retainers shall be
securely installed and maintained on
pneumatic Impact (percussion) tools to
prevent attachments from being acci-
dentally expelled.

(3) All pneumatically driven nailers,
staplers, and other similar equipment
provided with automatic fastener feed,
which operate at more than 100 psd.
pressure at the tool shall have a safety
device on the muzzle to prevent the tool
from ejecting fasteners, unless the muz-
zle is in contact with the work surface.

(4) Compressed air shall not be used
for cleaning purposes except where re-
duced to less than 30 p.sd. and then only
with effective chip guarding and per-
sonal protective equipment which meets
the requirements of Subpart E of this
part. The 30 psJi. requirement does not
apply for concrete form, mill scale and
simllar cleaning purposes.

(5) The manufacturer’s safe operating
pressure for hoses, pipes, valves, filters,
and other fittings shall not be exceeded.

(6) The use of hoses for holsting or
lowering tools shall not be permitted.

Power-operated lhiand tools.

(7) All hoses exceeding 1z-inch inside
diameter shall have a safety device at the
source of supply or branch line to reduce
pressure in case of hose fallure.

(8) Alrless spray guns of the type
which atomlze palnts and flulds at high
pressures (1,000 pounds or more per
square inch) shall be equipped with
automatic or vistble manual safety de-
vices which will prevent pulling of the
trigger to prevent release of the paint or
Auid until the safety device is manually
released.

(3) In lieu of the above, a diffuser nut
which will prevent high pressure, high
velocity release, while the nozzle tip is
removed, plus a nozzle tip guard which
will prevent the tip from coming into
contact with the operator, or other
equivalent protection, shall be provided.

(¢c) Fuel powered tools. (1} All fuel
powered tools shall be stopped while be-
ing refueled, serviced, or maintained, and
fuel shall be transported, handled, and
stored in accordance with Subpart F of
this part,

(2) When fuel powered tools are used
in enclosed spaces, the applicable re-
quirements for concentrations of toxic
gases and use of personal protective
equipment, as outlined in Subparts D
and E of this part, shall apply.

(d) Hydraulic power tools. (1) the
fluid used in hydraullc powered tools
shall be fire-resistant flulds approved
under Schedule 30 of the U.S. Bureau of
Mines, Department of the Interlor, and
shall retain its operating characteristics
at the most extreme temperatures to
which it will be exposed.

(2) The manufacturer's safe operat-
ing pressures for hoses, valves, pipes,
filters, and other fittings shall not be
exceeded.

(e} Powder-actuated tools. (1} Only
employees who have been trained in the
operation of the particular tool in use
shall be allowed to operate a powder-
actuated tool.

(2) The tool shall be tested each day
before loading to see that safety devices
are in proper working condition. The
method of testing shall be in accordance
with the manufacturer's recommended
procedure.

(3) Any {ool found not In proper
working order, or that develops a defect
during use, shall be immediately re-
moved from service and not used until
properly repafred.

(4) Personal protective equipment
shall be in accordance with Subpart E of
this part.

(5) Tools shall not be loaded untll just
prior to the intended firing time. Neither
loaded nor empty tools are to be pointed
at any employees, Hands shall be kept
clear of the open barrel end.

(6) Loaded tools shall not be left
unattended.

(7) Fasteners shall not be driven Into
very hard or brittle materials including,
but not limited to, cast iron, glazed tile,
surface-hardened steel, glass block, live
rock, face brick, or hollow tile,

(8) Driving into materials easily pene-
trated shall be avoided unless such ma-
terfals are backed by a substance that
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will prevent the pin or fastener from
passing completely through and creating
a flying missile hazard on the other side.

(9) No fastener shall be driven into a
spalled area caused by an unsatisfactory
fastening.

(103 Tools shall not be used In an ex-
plosive or flammable atmosphere,

(I1) All tools shall be used with the
correct shleld, guard, or attachment
recommended by the manufacturer.,

(12) Powder-actuated tools used by
employees shall meet all other appli-
cable requirements of American National
Standards Institute, A10.3-1970, Safety
Regquirements for Explosive-Actuated
Fastening Tools.

§ 1926.303  Abrasive wheels and tools.

(a) Power. All grinding machines shall
be supplied with sufficient power to
maintain the spindle speed at safe levels
under all conditions of normal operation.

(b) Grinding. Grinding machines shall
be equipped with safety guards in con-
formance with the requirements of
American National Standards Institute,
BT.1-1870, Safety Code for the Use, Care
and Protection of Abrasive Wheels, and
paragraph (d) of this section.

(¢c) Use of abrasive wheels. (1) Floor
stand and bench mounted abrasive
wheels, used for external grinding, shall
be provided with safety guards (protec-
tion hoods). The maximum angular ex-
posure of the grinding wheel periphery
and sides shall be not more than 80°, ex-
cept that when work requires contact
with the wheel below the horizontal plane
of the spindle, the angular exposure shall
not exeecd 125°. In either case, the expo-
sure shall begin not more than 65° above
the horizontal plane of the spindle.
Safety guards shall be strong enough to
withstand the effect of a bursting wheel.

(2) Floor and bench-mounted grind-
ers shall be provided with work rests
which are rigidly supported and readily
adjustable. Such work rests shall be kept
at a distance not to exceed one-eighth
inch from the surface of the wheel.

(3) Cup type wheels used for external
grinding shall be protected by either a
revolving cup guard or a {and type guard
in accordance with the provisions of the
Amerjcan National Standards Institute,
B7.1 1970 Safety Code for the Use, Care,
and Protection of Abrasive Wheels. All
other portable abrasive wheels used for
external grinding, shall be provided with
safety guards (protection hoods) meet-
ing the requirements of subparagraph
(5) of thls paragraph, except as follows:

(i) When the work Jocation makes it
impossible, a wheel equipped with safety
flanges, es described in subparagraph
(6) of this paragraph, shall be used;

(i) When wheels 2 inches ¢~ less fn
diameter which are securely mounted on
the end of a steel mandrel are used.

(4) Portable abrasive wheels used for
iniernal grinding shall be provided with
safety flanges (protection flanges) meet-

ing the requirements of subparagraph
(6) of this paragraph, except as follows:

(1) When wheels 2 inches or less in
dlameter which are securely mounted on
the end of a steel mandrel are used;

(i) 1f the wheel is entirely within the
work being ground while in use.

(5) When safety guards are required,
they shall be so mounted as to maintain
proper alignment with the wheel, and
the guard and its fastenings shall be of
sufficlent strength to retain fragments
of the wheel In case of accidental break-
age. The maximum angular exposure of
the grinding wheel periphery and sides
shall not exceed 180°,

(6) When safety flanges are required,
they shall be used only with wheels de-
signed to fit the flanges. Only safety
flanges, of a type and deslgn and properly
assembled so a5 to ensure that the pieces
of the wheet will be retained in case of
accidental breakage, shall be used.

(7) All abrasive wheels shall be closely
inspected and ring-tested befaore mount-
ing to ensure that they are free from
cracks or defects.

(8) Grinding wheels shall fit freely on
the spindle and shall not he forced on.
The spindle nut shall be tightened only
enough to nold the wheel {n place.

(9) All employees using abrasive
wheels shall be protected by eye protec-
tion equipment in accordance with the
requirements of Subpart E of this part,
except when adequate eye protection is
afforded by eye shields which are perma-
nently attached to the bench or floor
stand.

(d) Other requirements. All abrasive
wheels and tools used by employees shall
meet other applicable requirements of
American National Standards Institute,
B17.1-1970, Safety Code for the Use, Care
and Protection of Abrasive Wheels.

§ 1926.301  Woodworking tools.

(a) Disconnect switches, All fixed
power driven woodworking tools shall be
provided with a disconnect switch that
can either be Jocked or tagged in the off
position.

(b} Speeds. The operating speed shall
be etched or otherwise permanently
marked on all circular saws over 20
inches in diameter or operating at over
10,000 peripheral feet per minute. Any
saw so marked shall not be opereted at a
speed other than that marked on the
blade. When a marked saw is retensioned
for a different speed, the marking shall
be corrected to show the new speed.

(c) Self-feed. Automatic feeding de-
vices shall be installed on machines
whenever® the nature of the work will
permit. Feeder attachments shall have
the feed rolls or other moving parts
covered or guarded s0 as t: protect the
opcrator from hazardous points.

(d) Guardinp. All portable, power-
driven :rcwar saws shall be equipped
with guards above and below the base
plate or shoe. The upper guard shall
cover the .aw to the depth of the teeth,
except for the minimum arc required to
permit the base to be tilted for bevel cut..
The lower guard shall cover the saw to

the depth of the teeth, except for the
minimum arc required to allow proper
retraction and contact with the work.
When the tool is withdrawn from the
work, the lower guard shall automatically
and instantly return to the covering
position.

(e) Personal protective equipment. All
personal protective equipment provided
for use shall conform to Subpart E of
this part.

{{) Other requirements. All wood-
working tools and machinery shall meet
other applicable requircments of Ameri-
can National Standards Institute, 01.1-
1961, Safety Code for Woodworking
Machinery,

§ 1926.305 Jacks—lever and ratchet,
screw, and hydraulic,

() General requirements. (1) The
manufacturer’s rated capacity shall be
legibly marked on all jacks and shall not
be exceeded.

(2> Al jacks shall have a positive
stop to prevent overtravel.

(b) Lift slad construction. (1) Hy-
draulic jacks used in lift slab construc-
tion shall have a safety device which wiil
cause the jacks to support the load in
any position jn the event the jack mal-
tunctions,

(2) I lift slabs are automatically con-
trolled, a device shall be installed which
will stcp the operatlon when the ¥;-inch
leveling tolerance is exceeded.

(¢) Blocking. When it is necesary, to
provide a firm foundatlon, the base of the
jack shall be blocked or cribbed. Where
there is a possibility of slippage of the
metal cap of the jack, a wood block shall
be placed betweer the cap and the load.

Subpart J—Welding and Cutting
§1926.350 Gas Welding and Cutting

(a) Transporting, moving, and storing
compressed gas cylinders. (1) Valve pro-
tection caps shall be in place and secured.

(2) When cylinders are hoisted, they
shall be secured on a cradle, slingboard,
or pallet. They shall not be hoisted or
transported by means .of magnets or
choker slings.

(3) Cylinders shall be moved by tilt-

ing and rolling them on their bottom.

edges. They shall not be intentionally
dropped, struck, or permitted to strike
each other violently.

{4) When cylinders are transported by
powered vehicles, they shall be secured
in a vertical position.

(5) Valve protectlon caps shall not be
used for lifting cylinders from one verti-
cal position to another. Bars shall not
be used under valves or vale protection
caps to pry cylinders lose when frozen.
Warm, not bolling, water shall be used
to thaw cylinders loose.

(6) Unless cylinders are firmly secured
on a special carrier intended for this
purpose, regulators shall be removed and
valve protection caps put in place before
cylinders are moved,

(7) A sultable cylinder truck, chain,

‘or other steadying device shall be used
to keep cylinders from being knocked
over while in use,
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(8) When work s finished, when
cylinders are empty, or when cylinders
are moved at any time, the cylinder valve
shall be closed.

(8) Compressed gas cylinders shall be
secured in an upright position at all
times except, if necessary, for short pe-
riods of time while cylinders are actually
being hoisted or carried.

(b) Placing cylinders. (1) Cylinders
shall be kept far enough away from the
actual welding or cutting operation so
that sparks, hot slag, or flame will not
reach them. When this is impractical, fire
resistant shields shall be provided.

(2) Cylinders shall be placed where
they cannot become part of an electrjcal
circuit. Electrodes shall not be struck
against a cylinder to strike an are.

(3) Fuel gas cylinders shall be placed
with valve end up whenever they are in
use. They shall not be placed in a loca-
tion where they would be subject to open
flame, hot metal, or other sources of
artificlal heat.

(4) Cylinders containing oxygen or
acetylene or other fuel gas shall not be
taken into confined spaces.

(¢) Treatment of cylinders. (1) Cylin-
ders, whether full or empty, shall not be
used as rollers or supports.

(2) No person other than the gas
supplier shall attempt to mix gases in a
cylinder. No one except the owner of the
cylinder or person authorized by him,
shall refill a cylinder. No one shall use
a cylinder’s contents for purposes other
than those intended by the supplier.
All cylinders used shall meet the Depart-
ment of Transportation requirements
published in 49 CFR Part 178, Subpart C,
Specification for Cylinders.

{3) No damaged or defective cylinder
shall be used.

(d) Use of fuel gas. The employer shall
thoroughly instruct employees in the
salfe use of fuel gas, as follows:

(1) Before a regulator to a cylinder
valve is connected, the valve shall be
opened slightly and closed immed!ately.
(Thls action is generally termed “crack-
ing" and is intended to clear the valve
of dust or dirt that mlight otherwise
enter the regulator.) The person crack-
ing the valve shall stand to one side of
the outlet, not in front of it, The valve of
a fuel gas cylinder shall not be cracked
where the gas would reach welding work,
sparks, flame, or other possible sources
of ignition. :

(2) The cylinder valve shall always
be opened slowly to prevent damage to
the regulator. For quick closing, valves on
fuel gas cylinders shall not be opened
more than 1% turns. When a special
wrench is required, it shall be left in
position on the stem of the valve while
the cylinder is in use so that the fuel
gas flow can be shut off quickly in case
of an emergency. In the case of mani-
folded or coupled cylinders, at least one
such wrench shall always be avallable
for immediate use. Nothing shall be
placed on top of a fuel gas cylinder, when
in use, which may wamage the safety
device or interfere with the quick closing
of the valve,

(3) Fuel gas shall not be used from
cylinders through torches or other de-

vices which are equipped with shutoff
valves without reducing the pressure
through a suitable regulator attached to
the cylinder valve or manifold.

(4) Before a reguwlator Is removed
from a cylinder valve, the cylinder valve
shall always be closed and the gas re-
leased from the regulator.

(5) If, when the valve on a fuel gas
cylinder is opened, there is found to be
a leak around the valve stem, the valve
shall be closed and the gland nut
tightened. If this action does not stop
the leak, the use of the cylinder shall be
discontinued, and it shall be properly
tagged and removed from the work area.
In the event that fuel gas should leak
from the cylinder valve, rather than from
the valve stem, and the gas cannct be
shut off, the cylinder shall be properly
tagged and removed from the work area.
If a regulator attached to a cylinder
valve will effectively stop a leak through
the valve seat, the cylinder need not be
removed from the work area.

(6) If a leak should develop at & fuse
plug or other safety device the cylinder
shall be removed from the work arca.

(e) Fuel ges ard ozygen manifolds.
(1) Fuel gas and oxygen manifolds shall
bear the name of the substance they
contain in letters at least 1-inch high
which shall be either painted on the man-
ifold or on a sign permanently attached
to it.

(2) Fuel gas and oxygen manifolds
shall be placed in safe, well ventilated,
and accessible locations. They shall not
be located within enclosed spaces.

(3) Manifold hose connections, in-
cluding both ends of the supply hose
that lead to the manifold, shall be such
that the hose cannot be interchanged
between fuel gas and oxygen manifolds
and supply header connections. Adapters
shall not be used ‘o permit the inter-
change of hose. Hose connectionis shall
be kept free of grease and oil.

(4) When not in use, manifold and
header hose connections shall be capped.

(5) Nothing shall be placed on top of
a manifold, when in use, which will dam-
age the manifcld or Interfere with the
quick closing of the valves.

(f) Hose. (1) Fuel gas hose and oxy-
gen hose shall be easlly distinguishable
from each other. The contrast may be
made by different colors or by surface
characteristics readily distinguishable by
the sense of touch. Oxygen and fuel gas
hoses shall not be interchangeable. A sin-
gle hose having more than one gas pas-
sage shall not be used,

(2) When paralle] gections of oxygen
and fuel gas hose are taped together, not
more than 4 inches out of 12 inches shall
be covered by tape.

(3) All hose in use, carrying acetylene,
oxygen, natural or manufactured fuel
g8as, Or any gas or substance which may
ignite or enter into combustion, or be in
any way harmful to employees, shall be
inspected at the beginning of each work-
ing shift. Defective hose shall be re-
maoved {rom service,

(4) Hose which has been subject to
flashback, or which shows evidence of
severe wear or damage, shall be tested
to twice the normal pressure to which

it is subject, but in no case Iess than 300
p.si. Defective hose, or hose in doubtful
condition, shall not be used.

(5) Hose couplings shall be of the type
that cannot be unlocked or disconnected
by means df a stralght pull without ro-
tary motion.

(6) Boxes used for the storage of gas
hose shall be ventilated.

(7) Hoses, cables, and other equipment
shall be kept clear of passageways, lad-
ders and stalrs.

(g) Torches. (1) Clogged torch tip
openings shall be cleaned with suitable
cleaning wires, drills, or other devices
designed for such purpose.

(2) Torches in use shall be inspected
at the beginning of each working shift
for leaking shutoff valves, hose cou-
plings, and tlp conncctions. Defective
torches shall not be used.

(3) Torchesshall be lighted by friction
lighters or other approved devices, and
not by matches or from hot work,

th) Regulators and gauges. Oxygen
and fuel gas pressure regulators, includ-
ing thelr related gauges, shall be in
proper working order while in use.

(1) Oil and grease hazards. Oxygen
cylinders and fittings shall be kept away
from oil or grease. Cylinders, cylinder
caps and valves, couplings, regulators,
hose, and apparatus shall be kept free
{rom oll or greasy substances and shall
not be handled with olly hands or gloves.
Oxygen shall not be directed at oily sur-
faces, greasy clothes, or within a fuel oil
or other storage tank or vessel,

(}) Additional rules. For additional
details not cover in this subpart, ap-
plicable technical portions of American
National Standards Institute, 249.1-
1967, Safety in Welding and Cutting,
shall apply.

§1926.351 Arc welding and cutting.

(a) Manual electrode holders. (1}
Only manual electrode holders which are
specifically designed for arc welding and
cutting, and are of a capacity capable of
safely handling the maximum rated cur-
rené required by the electrodes, shall be
used.

(2) Any current-carrying parts pass-
ing through the portion ol the holder
which the arc welder or cutter grips in
his hand, and the outer surfaces of the
jaws of the holder, shall be fully insu-
lated against the maximum voltage en-
countered to ground.

(b) Welding cables and connectors, (1)
All arc welding and cutting cables shall
be of the completely insulated, flexible
type, capable of handling the maximum
current requirements of the work in
progress, taking Inlo account the duty
cycle under which the arc welder or cut-
ter Is working.

(2) Only cable free {rom repair or
splices for a minimum distance of 10 feet
from the cable end to which the electrode
holder is connected shall be used, except
that cables with standard insulated con-
nectors or with splices whose in.ulating
q:ality is equal to that of the cable are
pérmitted.

(3) When 1t becomes necessary to con-
nect or splice lengths of cable one to an-
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other, substantial insulated connectors of
a capacity at least equivalent to that of
the cable shall be used. If connections
are effected by means of cable Jugs, they
shall be securely fastened together to give
good electrical contact, and the exposed
metal parts of the lugs shall be com-
pletely insulated.

(4) Cables In need of repair shall not
be used. When B cable, other than the
cable lead referred to in subparagraph
(2) of this paragraph, becomes worn to
the extent of exposing bare conductors,
the portion thus exposed shall be pro-
tected by means of rubber and friction
tape of other equivalent insulation.

(¢) Ground returns and mmachine
grounding. (1) A ground return cable

shall have a safe current carrying capac- -

ity equal to or exceeding the specified
maximum output capacity of the arc
welding or tutting unit which it services.
When a single ground return cable serv-
ices more than one unit, its safe current-
carrying capacity shall equal or exceed
the total specified max!mum output ca-
paclties of all the units which it serv-
ices.

(2) Pipelines containing gases or lam-
mable liquids, or conduits containing
electrical circuits, shall not be used as a
ground return. For welding on natural
gas pipelines, the technical portions of
regulations {ssued by the Department of
Transportation, Office of Pipeline Safety,
49 CFR Part 192, Minimum Federal
Safety Standards for Gas Pipelines shall
apply.

(3) When a structure or pipeline is
emloyed as a ground return circuit, it
shall be determined that the required
electrical contact exists at all joints. The
generation of an are, sparks, or heat at
any point shall cause rejection of the
structures as a ground circuit.

(4) When a structure or pipeline is
continuously employed as a ground re-
turn circuit, all joints shall be bonded,
and perlodic inspections shall be con-
ducted to ensure that no condition of
electrolysis or fire hazard exists by vir
tue of such use.

(5) The frames of al] arc welding and
cutting machines shall be grounded
either through a third wire In the cable
containing the circuit conductor or
through a separate wire which is ground-
ed at the source of the current. Ground-
ing circults, other than by means of the
structure, shall be checked to ensure that
the circult between the ground and the
grounded power conductor has resistance
low enough to permit sufficlent current
to flow o cause the fuse or circuit break-
er to interrupt the current.

(6) All ground connections shall be
inspected to ensure that they are me-
chanlically strong and electrically ade-
quate for the required current,

(d) Operating instructions. Employ-
ers shall instruct employees in the safe
means of arc welding and cutting as fol-
lows:

(1) When electrode holders are to be
left unattended, the electrodes shall be
removed and the holders shall be so
placed or protecied that they cannot

make electrical contact with employees
or conducting objects.

(2) Hot electrode holders shall not be
dipped in water; to do so may expose the
arc welder or cutter to electric shock,

(3) When the arc welder or cutter has
occasion to leave his work or to stop
work for any appreclable length of time,
or when the arc welding or cutting ma-
chine is to be moved, the power supply
switch to the equipment shall be opened.

(4) Any faulty or defective equipment
shall be reported to the supervisor.

(5) Other requirements, as outlined
in Article 630, National Electrical Code,
NFPA 70-1971; ANSI C1-1971 (Rev. of
1968), Electric Welders, shall be used
when applicable.

(e) Shielding, Whenever practicable,
all arc welding and cutting operations
shall be shielded by noncombustible or
flameproof screens which will protect
employees and other persons working in
the vicinity from the direct rays of the
arc.

§1926.352 Fire prevention.

(a) When practical, objects to be
welded, cut, or heated shall be moved to
a designated safe location or, if the ob-
jects to be welded, cut, or heated cannot
be readily moved, all movable fire haz-
ards in the vicinity shall be taken to a
safe place, or otherwise protected.

(b) If the object to be welded, cut, or
heated cannot be moved and if all the
fire hazards cannot be removed, positive
means shall be taken to confine the heat,
sparks, and slag, and to protect the im-
movable fire hazards from them.

(c) No welding, cutting, or heating
shall be done where the application of
flammable paints, or the presence of
other flammable compounds, or heavy
dust concentrations creates a hazard.

{(d) Sultable fire extinguishing equip~
ment shall be immediately available in
the work area and shall be maintained
in a state of readiness for instant use.

(e) When the welding, cutting, or heat-
ing operation is such that normal fire
prevention precautions are not sufficient,
-additional personnel shall be assigned to
guard against fire while the actual weld-
ing, cutting, or heating operation is being
performed, and for a sufficlent period
of time after completion of the work
to ensure that no possibility of fire
exists. Such personnel shall be instructed
as to the specific anticipated fire hazards
and how the firefighting equipment pro-
vided is to be used.

(f) When welding, cutting, or heating
is performed on walls, floors, and cell-
ings, since direct penetration of sparks
or heat transfer may introduce a fire
hazard to an adjacent area, the same
precautions shall be taken on the oppo-
site side as are taken on the side on
which the welding is being performed.

(g) For the elimina.ion of possible fire
In enclosed spaces as a result of gas
escaping through leaking or improperly
closed torch valves, the gas supply to
the torch shall be positively shut off at
some point outside the enclosed space
whenever the torch Is not to be used or

whenever the torch is left unattended for
a substantial period of time, such as
during the lunch period. Overnight and
at the change of shifts, the torch and
hose shall be removed from the con-
fined space. Open end fuel gas and
oxygen hoses shall be immediately re-
moved from enclosed spaces when they
are disconnected from the torch or other
gas-consuming device.

(h) Except when the contents are be-
ing removed or transferred, drums, pails,
and other containers, which contain or
have contained flammable liquids, shall
be kept closed. Empty containers shall be
removed to a sale area apart from hot
work operations or open flames.

(i) Drums, containers, or hollow struc-
tures which have contained toxic or flam-
mable substances shall, before welding,
cutting, or heating Is undertaken on
them, either be filled with water or thor-
oughly cleaned of such substances and
ventilated and tested. For welding, cut-
ting and heating on steel pipelines con-
taining natural gas, the pertinent por-
tions of regulations issued by the
Department of Transportation, Office of
Pipeline Safety, 49 CFR Part 192, Mini-
mum Federal Safety Standards for Gas
Pipelines, shall apply.

<§) Before heat is applied to a drum,
contalner, or hollow structure, a vent
or opening shall be provided for the
release of any buflt-up pressure during
the application of heat.

§ 1926.353 Ventilation and protection
in welding, cutting, and heating.

(a) Mechanical ventilation. For pur-
poses of this section, mechanical ventila-
tion shall meet the following require-
ments:

(1) Mechantcal ventilation shall con-
sist of either general mechanical ventila-
tion systems or local exhaust systems.

(2) General mechanical ventilation
shall be of sufficient capacity and so ar-
ranged as to produce the number of air
changes necessary to maintain welding
fumes and smoke within safe limits, as
defined in Subpart D of this part.

(3) Local exhaust ventilation shall
consist of freely movable hoods intended
to be placed by. the welder or burner as
close as practicable to the work. This sys-
tem shall be of sufficlent capacity and so
arranged as to remove fumes and smoke
at the source and keep the concentration
of them in the breathing zone within
safe limits as defined in Subpart D of this
part.

(4) Contaminated air exhausted from
& working space shall be discharged into
the open air or otherwise clear of the
source of intake air.

(5) All alr replacing that withdrawn
shall be clean and respirable.

(6) Oxygen shall not be used for ven-
tilation purposes, comfort cooling, blow-
ing dust from clothing, or for cleaning
the work area.

(b) Welding, cutting, and heating in
confined spaces. (1) Except as provided
in subparagraph (2} of this paragraph

.and paragraph (¢)(2) of this section,
either general mechanical or local ex-
haust ventilation meeting the require-
ments of paragraph (a) of this section
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shall be provided whenever welding, cut-
ting, or heating is performed in a con-
fined space.

-* (2) When sufficlent ventilation cannot
be obtained without blocking the means
of access, employees in the confined space
shatl be protected by air line respirators
in accordance with the requirements of
Subpart E of this part, and an employee
on the outside of such a confined space
shall be assigned to maintain communi-
cation with those working within it and
to aid them in an emergency.

(¢) Welding, cutting, or heating of
metals of toric significance. (1) Welding,
cutting, or heating in any enclosed spaces
involving the metals specified {n this sub-
paragraph shall be performed with either
general mechanical or local exhaust ven-
tilatlon meeting the requirements of
paragraph (a) of this section:-

(1) Zinc-bearing base or filler metals
or metals coated with zine-bearing
materials.

(i) Lead base metals;

(iil) Cadmium-bearing filler mate~
rials;

(iv) Chromium-bearing metals or
metals coated with chromjum-bearing
materials,

(2) Welding, cutting, or heating In
any enclosed spaces involving the metals
specified in this subparagraph shall be
performed with local exhaust ventilation
in accordance with the requirements of
paragraph (a) of this section, or em-
ployees shall be protected by air line res-
pirators in accordance with the require-
ments of Subpart E of this part:

(1) Metals containing lead, other than
as an impurity, or metals coated with
lead-bearing materials;

(ii) Cadmium-bearing or cadmium-
coated base metals;

(i1} Metals coated with mercury-
bearing metals;

(lv) Beryllum-containing base or
filler metals. Because of its high toxicity,
work involving beryllium shall be done
with both local exhaust ventilation and
air line respirators.

(3) Employees performing such opera-
tions in the open air shall be protected
by filter-type respirators in accordance
with the requirements of Subpart E of
this part, except that employees per-
forming such operations on beryllium-
containing base or filler metals shall be
protected by air line respirators in ac-
cordance with the requirements of
Subpart E of this part.

{4) Other employees exposed to the
same atmosphere as the welders or
burners shall be protected {n the same
manner as the welder or burner,

(d) Inert-pas metal-arc welding. (1)
Since the inert-gas metal-arc welding
process involves the production of ultra-
violet radiation of intensities of 5 to 30
times that produced during shielded
metal-arc welding, the decomposition of
chlorinated solvents by ultraviolet rays,
and the liberation of toxic fumes and
gases, employees shall not be permitted
to engage In, or be exposed to the process
until the following special precautions
have been taken:

(1) The use of chlorlnated solvents
shall be kept at least 200 feet, unless

shielded, from the exposed arc, and
surfaces prepared with chlorinated sol-
vents shall be thoroughly dry before
welding is permitted on such surfaces.

(ii) Employees in the area not pro-
tected from the arc by screening shall
be protected by filter lenses meeting the
requirements of Subpart E of this part.
When two or more welders are exposed
to each other's arc, filter lens goggles of
& suitable iype, meeting the require-
ments of Subpart E of this part shall be
worn under welding helmets, Hand
shlelds to protect the welder against
flashes and radiant energy shall be used
when either the helmet is lifted or the
shield is removed.

(iif) Welders and other employees who
are exposed to radiation shall be suitably
protected so that the skin is covered
completely to prevent burns and other
damage by ultraviolet rays. Welding
helmets and hand shields shall be free
of leaks and openings, and free of highly
reflective surfaces.

(iv) When Inert-gas metal-arc weld-
ing is belng performed on stalnless steel,
the requirements of paragraph (c) (2) of
this section shall be met to protect
against dangerous concentrations of
nitrogen dioxide.

(e) General welding, cutting, and
heating. (1) Welding, cutting, and heat-
ing, not involving conditions or materials
described in paragraph (b), (¢), or (d)
of this section, may normally be done
without mechanlcal ventilation or respi~
ratory protective equipment, but where,
because of unusual physical or atmos-
pheric conditions, an unsafe accumula~
tion of contaminants exists, suitable
mechanical ventilation or respiratory
protective equipment shall be provided.

(2) Employees performing any type
ol welding, cutting, or heating shall be
protected by suitable eye protective
equlpment in accordance with the re-
quirements of Subpart E of this part.

§1926.354 Welding, cutting, and hesung in
way of preservative coatings.

(a) Before welding, cutting, or heat-
ing is commenced on any surface cov-
ered by a preservative coating whose
flammability is not known, a test shall be
made by a competent person to deter-
mine its lammability. Preservative coat-
irgs shall be considered to be highly
fiammable when scrapings bum with
ertreme rapidity.

'b) Precautions shall be taken to pre-
veat ignition of highly flammable hard-
en:d preservative coatings. When coat-
ings are determined to be highly flam-
mable, they shall be stripped from the
area to be heated to prevent ignition.

(c) Protection agalnst toxic preserva-
tive coatings: (1) In enclosed spaces, all
surfaces covered with toxic preservatives
shall be stripped of all toxic coatings
for a distance of at least 4 inches from
the area of heat application, or the em-
ployees shall be protected by air line
respirators, meeting the requirements of
Subpart E of this part.

(2) In the open air, employees shall
be protected by a respirator, in accord-
ance with requirements of Subpart E of
this part.

{(d) The preservative coatings shall be
removed & sufiicient distance from the
area to be heated to ensure that the
temperature of the unstripped metal will
not be appreciably raised. Artificial cool-
ing of the metal surrounding the heating
area may be used to limit the size of the
area required to be cleaned.

Subpart K—Electrical

§ 1926400 Ccneral Requirements.

(a) All electrical work, installations,
and wire capacities shall be in accord-
ance with pertinent provisions of the
National Electirical Code, NFPA 70-1971;
ANSI C1-1971 (Rev. of 1968), and the
National Electrical Safety Code, Na-
tional Bureau of Standards, Part ¢
(ANSI C2.4) unless otherwise provided
by regulations of this part.

() Applicability. These regulations
apply only to electrical installatlons used
on the jobslte, both temporary and per-
manent. For power distribution and
transmission lines, see Subpart V of this
part.

(¢c) Protection of employees: (1) No
employer shall permit an employee to
work in such proximity ta any part of an
electric power circuit that he may con-
tact the same in the course of his work
unless the employee is protected against
electric shock by deenergizing the circuit
and grounding it or by guarding it by
eflective insulation or other means. In
work areas where the exact location of
underground electric power lines is un-
known, workmen using jack-hammers,
bars, or other hand tools which may con-
tact & line shall be provided with insu-
lated protective gloves.

(2) Before work is begun the employer
shall ascertaln by inquiry or direct ob-
servation, or by instruments, whether
any part of an electric power circuit, ex~
posed or concealed, is so located that the
performance of the work may bring any
person, tool, or machine into physical or
electrical contact therewith. The em-
ployer shall post and maintain proper
warning signs where such a circuit exists.
He shall advise his employees of the lo-
catian of such lines, the hazards involved
and the protective measures to be taken.

(d) Passagéwsys ENid ODen - spares:
Suitable barriers or other means shall
be provided to ensure that workspace for
electrical equipment will not be used
as a passageway during periods when
energized parts of electrical equipment
are exposed.

(e) Workspace around equipment:
Sufficient space shall be provided and
maintained in the area of electrical
equipment to permit ready and safe
operation and maintenance of such
equipment. When parts are exposed, the
minimum clearance for the workspace
shall be not less than 6% feet high, nor
less than a radius of 3 feet wide, and
there shall be clearance sufficlent to per-
mit at least a 90" opening of all doors or
hinged panels. All working clearances
shall be maintained in accordance with
Article 110-16, Natlonal Electrical Code,
NFPA T0-1971; ANSI C1-1971 (Rev. of
1868).
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(1) Load ratings: In existing installa-
tions no changes Jn circuit protection
shall be made to Increase the load in ex-
cess of the load rating of the circuit
wiring, as specified in Natlonal Electric
Code, NFPA 70-1971; ANSI C1-1971
(Rev. of 1968), Article 310.

(g) Lockout and tagging of clrcuits:
(1) Equipment or circuits that are de-
energized shall be rendered inoperative
and have tags attached at all points
where such equipment or circuits can be
energized.

(2) Controls that are to be deactivated
during the course of work on energized
or deenergized equipment or circults
shall be tagged.

(3) Tags shall be placed to identify
plainly the equipment or circuits being
worked on.

§ 1926.401 Grounding and hounding.

(a) Portable and/or cord and plug-
connected equipment. (1) The noncur-
rent-carrying metal parts of portable
and/or plug-connected equipment shall
be grounded.

(2) Portable tosls and appiiances pro-
tected by an approved system of double
insulation, or its equlvalent, need not be
grounded. Where such an approved sys-
tem Is employed, the equipment shall be
distinctively marked.

(b} Fired equipment. Exposed noncur=-
rent-carrying metal parts of fixed elec-
trical equipment, including motors, gen-
erators, frames and tracks of electrically
operated cranes, electrically driven ma-
chinery, etc., shall be grounded.

(¢} Efective grounding. The path
from circuits, equipment, structures, and
condulit or enclosures to ground shall be
permanent and continuous; have ample
carrying capacity to conduct safely the
currents liable to be imposed on it; and
have the impedance sufficently low to
limit the potential above ground and io
result in the operation of the overcutr-
rent devices in the circuit.

(d) Ground resistance. Driven rod
electrodes shall, where practicable, have
a resistance to ground not to exceed 25
ohms. Where the resistance is not as low
85 25 ohms, two or more ‘electrodes con-
nected in parallel shall be used.

(e} Testing of grounds. Grounding
circuits shall be checked to ensure that
the circult between the ground and the
grounded power conductor has a reslst-
ance which is low enough to permit
sufficlent current to flow to cause the
fuse or circuit breaker to interrunt the
current,

(f) Extension cords. Extension cords
used with portable electric tools and ap-
pliances shall be of three-wire type.

(g) Bonding. (1) Conductors used for
bonding and grounding stationary and
moveable equipment shall be of ample
size to carry the anticipated current.

(2) When sttaching bonding and
grounding clamps or clips, a secure and
positive metal-io-meta) eontact shall be
made. Such attachments shall be made
before closures are opened and material
movements are started and shall not
be broken until after material move-

ments are stopped and closures are made.

(h) Temporary wiring. All temporary
wiring shall be effectively grounded in
accordance with the National Electrical
Code, NFPA No. 70-1968 (see Articles 200
and 250).

(1) Construction site. Precautions shall
be taken to make any necessary open
wiring inaccessible to unauthorized per-
sonnel

(j) Temporary lighting. (1) Tempo-
rary lights shall be equipped with guards
to prevent accidental contact with the
bulb, except that guards are not required
when the construction of the reflector is
such that the bulb is deeply recessed.

(2) Temporary lights shall be equip-
ped with heavy duty electric cords with
connections and insulation maintained in
safe condition. Temporary lights shall
not be suspended by their electric cords
unless cords and lights are designed for
this means of suspensfon. Splices shall
have insulation equal to that of the cable.

(3) Working spaces, walkways, and
similar locations shall be kept clear of
cords so as not to create a hazard to
employees.

(4) Portable electric lighting used In
morst and/or other hazardous locations,

as for example, drums, tanks, and vessels
shall be operated at a maximum of 12
volts.

§ 1926.402 Equipment instaltation and
niaintenance,

(a) Flexible cable and cords. (1) Re-
ceptacles for attachment plugs shall be
of approved, concealed contact type with
a contact for extending ground continu-
ity and shall be so designed and con-
structed that the plug may be pulled out
without leaving any live parts exposed to
accidental contact.

(2) Where different voliages, frequen-
cies, or types of current (a.c. or d.c.) are
to be supplied by portable cords, recep-
tacles shall be of such design that attach-
ment plugs used on such circuits are not
interchangeable.

(3) Attachment plugs or other con-
nectors supplying equipment at more
than 300 volts shall be of the skirted type
or otherwise so designed that arcs will
be confined. -

(4) Attachment plugs for use in work
areas shall be so constructed that they
will endure rough use and be equipped
with a suitable cord grip to prevent
strain on the terminal screws.

(§) Flexible cord shall be used only
in continuous lengths without splice,
except sullable molded or vulcanized
splices may be used where properly made,
and the insulation shall be equal to the
cable belng spliced and wire connections
soldered.

(6) Trailing cables shall be protected
from damage.

(7) Splices In trailing cable shall be
mechanically strong components and in-
sulated to retain the mechanical and
dieleciric strength of the original cable.

(8) Cable passing through work areas
shall be covered or elevated to protect it
from damage which would create a haz-
erd to employees.

(8) Handlamps of the portable type
shall be of the molded composition or
other type approved for the purpose.
Brass-shell, paper-lined Ilampholders
shall not be used. Handlamps shall be
equipped with a handle and a substantial
guard over the bulb and attached to the
lampholder or the handle.

(10) Worn or frayed electric cables
shall not be used,

(11} Extenslon cords shall be pro-
tected against accidental damage as may
be caused by traffic, sharp corners, or
projections and pinching in doors or
elsewhere,

(12) Extension cords shall not be {ast-
ened with staples, hung from nails, or
suspended by wire.

(b) Overcurrent protection. (1) Over-
current protection shall be provided by
fuses or circult breakers for each feeder
and branch circuit, and shall be based on
the current-carrying capacity of the con-
ductors supplied and the power load
being used.

(2) No overcurrent device shall be
placed in any permanently grounded
conductor, except where the overcurrent
device simultaneously opens all conduc-
tors of the circuit or for motor running
protection.

(3) When fuses are installed or re-
moved wlith one or both terminals ener-
gized, special tools insulated for the volt-
age shall be used.

(¢) Switches, circuit breakers, and
disconnecting means. (1} Each discon-
necting means for motors and appliances,
and each service feeder or branch circuit
at the point where it originates, shall be
legibly marked to indicate its purpose
unless located and arranged so the pur-
pose is evident.

(2) Disconnecting means shall be lo-
cated or shielded so that employees wiil
not be injured.

(3) Boxes for disconnecting means
shall be securely and rigidly fasteued to
the surface upon which they are
mounted and fitted with covers.

(4) Boxes and disconnecting means in-
stalled in damp or wet locations shall be
waterproof to the extent that water does
not enter or accumulate.

(d) Transformers. (1) Energized
transformers and other related electri-
cally energlzed equipment over 150 volts
to ground shall be protected so as to pre-
vent accidental contact with any person.
Protection shall be provided by individual
integrated housing or by an enclosure,
such as an electrical substation fence,
which accommodates a group of such
equipment. Metallic enclosures shall be
grounded.

(2) Access to energized equipment
covered by subparagraph (1) of this
paragraph shall be secured by lock or
other fasteners requiring the use of tools
to open them.

(3) Signs indicating danger and pro-
hibiting unauthorized access shall be
conspicuously displayed on the housing
or other enclosure sround the equipment.

(4) Transformers mounted on utility
-poles at a height of more than 12 feet
from the ground are exempt {rom the
requirements of this paragraph.

CAPCO JEN 0001769



34

CONSTRUCTION REGULATIONS

(e) Welding and cutting equipment,
Welding and cutting equipment shall
meet the requirements specified in Sub-
parts F and J of this part.

§ 1926.403 Battery rooms and battery
charging.

(a) Generagl requirements. (1) Bat-
teries of the nonseal type shall be located
in enclosures with outside vents or in
well ventilated rooms, so arranged as to
prevent the escape of fumes, gases, or
electrolyte spray into other areas.

(2) Ventilation shall be provided to
ensure diffusion of the gases from the
battery to prevent the accumulation of
an explosive mixture.

(3) Racks and trays shall be substan-
tial and treated to be resistant to the
electrolyte.

(4) Floors shall be of acld resistant
construction or be protected from acid
accumulations,

(5) Face shields, aprons, and rubber
gloves shall be provided for workmen
handling acids or batterles.

(6) Facilities for quick drenching of
the eyes and body shall be 'provided
within 25 feet of the work area for
emergency use.

(7) Facilities shall be provided for
flushing and neutralizing spilled electro-
lyte, for fire protection, for protecting
charging apparatus from damage by
trucks, and for adequate ventilation for
dispersal of fumes from gassing batteries,

(b) Charging. (1) Battery charging
instellations shall be located in areas
designated for that purpose.

(2) \When charging batteries, the vent
caps shall be kept in place to avoid elec-
trolyte spray. Care shall be taken to as-
sure that vent caps are functioning.

§ 1926.404 Hazardouslocations,

(a) General: For the purpose of this
section, hazardous locations are defined
as follows:

(1) Class 1 Locatlons—Class I Loca-
tions are those in which flammable gases
or vapors are or may be present {n quan-
tities sufficient to produce explosive or
fgnitable mixtures,

(2) Class II Locations—Class 11 Loca-
tions are thase which are hazardous be-
cause of the presence of cambustible dust.

(3) Class 111 Locations—Class II1
Locations are those which are hazardous
because of the presence of easily ignit-
able fibers or flyings, but in which such
fivers or flyings are not likely to be in
suspension tn air in quantities sufficient
to produce ignitable mixtures.

(4) See the National Electrical Code,
NFPA 70-1971; ANSI C1-1971 (Rev. of
1968) for further definition of divislons
1 and 2 for each class.

{b) All components and utilization
equipment used in a hazardous location
shall be chosen from among those listed
by a nationally recognized testing lab-
oratory, such as Underwriters’ Labora-
tories, Inc, or Factory Mutual
Engineering Corp., except custom-made
components and utilization equipment.

(c) Equipment approved for a specific
hazardous locatfon shall niot be installed

or intermixed with equipment approved
for another specific hazardous locat{on.
(d) Employer shall ensure that all
wiring components and utilization equip-
ment are maintained as vapor, dust, or
fiber tight as contemplated by their ap-
provals. There shall be it0 loose or miss-
ing screws, gaskets, threaded connec-
tions, or other impairments to this tight
condition. .

§ 1926.405 Definitions applicalle to this
subpart.

(a) The definition of “approved” as
set forth in § 1910.308(d) of this chapter
<hall apply.

(b) “Bonding jumper”-—a conductor
to assure the required electrical conduc-
tivity between metal parts required to be
electrically connected.

(¢c) “Branch circuits"—that portion
of a wiring system extending beyond the
final overcurrent device protecting the
circuit. (A device not approved for
branch circuit protection, such as ther-
mal cutout or motor overload protective
device, is not considered as the overcur-
rent device protecting the circult.)

(d) “Circuit breaker"—a device de-
signed to open and close a circuit by
manual means, and to open the cirenit
automatically on a predelermined over-
load of current, without injury to itself
when properly applied within its rating.

(e} “Exposed” (as applled to live
parts)—means that a live part can be
inadvertently touched or approached
nearer than a safe distance by a person.
This term applies 1o parts not suitably
guarded, isolated, or insulated.

(f) “Ground”—a conducting connec-
tion, whether intentional or agcidental,
between an electrical circuit or equip-
ment and earth, or to some conducting
body which serves in place of the earth,

(g) “Grounded”—connected to earth
or to some conducting body which serves
in place of the earth,

(h) “Hazard"—is consldered to in-
clude casualty, fire, and shock when
applicable.

(1) “Isolated” means not readily ac-
cessible to person unless special means-cf
access are used.

(j) “Raceway"—any channel for
loosely holding wires or cables in interior
work which is designed expressly and
used solely for thls purpose. Raceways
may be of metal, wood, or insulating ma-
terial, and the term includes wood and
metal moldings consisting of a backing
and capping, and also metal ducts into
which wires are to be pulled.

(k) “Shock hazard"—considered to
exist at an accessible part in & circuit
between the part and ground, or other
accessible parts if the potential is more
than 424 volts peak and the current
through & 1,500-ohrh Joad is more than
5 milllamperes.

() “Weatherproof”—so constructed
or protected that exposure to the weather
shall not interfere with successful
operatlon.

Subpart L—Lladders and Scaffolding
§ 1926.450 Ladders.

(a) General requirements. (1) Except
where either permanent or temporary
stairways or suitable ramps or runways
are prov.ded, ladders described in this
subpart shall be used to give safe access
to all elevations.

(2} The use of Jadders with broken or
missing rungs or steps, broken or split
side rails, or other faulty or defective
construction is prohibited, When ladders
with such defects are discovered, they
shall be immediately withdrawn from
service. Inspection of metal ladders shall
include checking for corrosion of in-
teriors of open end hollow rungs.

(3) Manufactured portable wood lad-
ders provided by the employer shall be
in accordance with the provisions of the
American National Standards Institute,
A 14,1-1968, Safety Code for Portable
Wood Ladders.

(4) Portable metal ladders shall be of
strength equivalent to that of wood
ladders. Manufactured portable metal
ladders provided by the employer shall
be in accordance with the provisions of
the American National Standards Insti-
tute, A 14.2-1956, Safety Code for Port-
able Metal Ladders.

(5) Fixed ladders shall be in accord-
ance with the provisions of the American
Nationa] Standards Institute, A 14.3-
1956, Safety Code for Fixed Ladders.

(6) Portable ladder feet shall be
placed on a substantial base, and the
area around the top and bottom of the
ladder shall be kept clear.

(7) Portable ladders shall be used at
such a pitch that the horizontal distance
from the top support to the foot of the
ladder is about one-quarter of the work-
ing length of the ladder (the length
along the ladder between the foot and
the top support). Ladders shall not be
used in a horizontal position as plat-
forms, runways, or scaffolds.

(8) Ladders shall not be placed in
passageways, doorways, driveways, or
any location where they may be dis-
placed by activities being conducted on
any other work, unless protected by
barricades or guards.

(93) The side rails shall extend not less
than 36 inches above the landing. When
this is not practical, grab rails, which
provide & secure grip for an employee
moving to or from the point of access,
shall be installed.

(10) Portable ladders {n use shall be
tied, blocked, or otherwise secured to
prevent their being displaced.

(11) Portable metal ladders shall not
be used for electrical work or where they
may contact electrical conductors.

(b) Job-made ladders. (1) Job-made
ladZers shall be constructed for intended
use, If a ladder is to provide the only
means of access or exit from a working
area for 25 or more employees, or simul-
taneous two-way traffic is expected, a
double cleat ladder shall be installed.

(2) Double c¢leat ladders shall not
exceed 24 feet inlength.
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(3) Single cleat ladders shall not ex-
ceed 30 feet in length between supports
(base and top landing), If ladders are to
connect different landings, or if the
length required exceeds this maximum
length, two or more separale ladders
shall be used, offset with a platform be-
tween each ladder. Guardralls and toe-
boards hall be erected on the exposed
sides of the platforms. (See §1926.451
@) (5).)

(4) The width of single cleat ladders
shall be at least 15 Inches, but not more
than 20 inches beiween rails at the top.

(5) Side rails shall be parallel or flared
top to bottom by not more than one-
quarter of an inch for each 2 feet of
length.

(8) Wood side rails of ladders having
cleats shall be not less than 1'% inches
thick and 3% inches deep (2 inches by
4 inches nominal) when made of Group
2 or Group 3 woods (see Table L-1).
Wood side rails of Group 4 woods (see
Table I-1) may be used in the same
cross-section of dimensions for cleat
ladders up to 20 feet in length.

‘Tastr 1~1

AVERACE, DENSITIES OF VARIOUS SPECIES OF
‘WO0OD FOR USE IN LADDERS

cxovr 1
Density Density
Species (ivs., /It ') Species {tbe. /1: ')
White sash... Harda mlple.-..
Beech .. - 43 36
Birch ... . 44 43
Rock elm. - 4 46
Hickory .. - 50 46
LOCUSt woaenean 47 Persimmon .... 50
GROUP 2
Douglas fir Southern yellow
(coast reglon) 34 plne ... ... a7
Western larch.. 238
cROTP 3
Red slder...... 28 Gum oo 34
Oregon ash. 88  West Coast hem=
Pumpkin l.sh..- 37 10CK cceeeee 30
Alasks cedar... J1 35
Port Orford Oregon xmple.- a4t
Cedar . oennnn Norway plne.-. ai

- Lucuznber Poplar -..-..
Cypress .. Redwood
Soft elm- .. Eastern spruce. 28
Douglss fir Sitks spruce... 328
{Rocky Moun- EycaAmOre o.... 35
tain type) ... 30 37
Noble fir. e 27 36
‘TasLr L-1—Continued
cROTP &
27 Eastern hemlock 28
25 HOUY ceeeeea-s 39
25 Soft maple_.___ 33
-- 27 Lodgepole plne. 29
Incense cedar-. 25 Xdlho white
Western red pine .._._... 28
cedar ... 2 horthem white
Black pine ... .. 25
oottonwood .. 24 Pondeross plne. 28
White fir...... 26 BSugsr plne.._.. 26
Hackberry ..... 37 B3

(1) It is preferable that side ralls be

continuous. If splicing is necessary to
attain the requirec. length however, the
splice must develop the full strength of
a continuous side rail of the same length.

(8) 2-inch by 4-inch lumber shall be
used for side rails of single cleat ladders
up to 16 feet long; 3-inch by 6-inch lum-
ber shall be used for single cleat Jadders
from 16 to 30 feet in length.

(9) 2-fnch by <-inch lumber shall
be used for side and middle ralls of
double cleat ladders up to 12 feet fn
length; 2-inch by 6-inch lumber for
double cleat ladders from 12 to 24 feet
in length.

(10) Wood cleats shall have the fol~
lowing minimum dimensions when made
of Group 1 woods (see Table L-1):

TaBLE 1-2

Thickness Width

Length of cleat (laches)
Caches}  (Inchies)

Up toand Including 20...........
Orver 20 and up to and lucluding
3

P
o

;
»

(11> Cleats may be made of species of
any other group of wood (see Table L~1)
provided equal or greater strength is
maintained.

(12) Cleats shall be inset inta the edges
of the side rails one-half inch, or filler
blocks shall be used on the rails between
the cleats. The cleats shall be secured to
each rail with three 10d common wire
nails or other fasteners of equivalent
strength. Cleats shall be uniformly
spaced, 12 Inches top-to-top.

§ 1926451  Scaffolding.

(8) General requirements. (1) Scaf-
folds shall be erected in accordance with
requirements of this section.

(2) The footing or anchorage for scaf-
folds shall be sound, rigid, and capable
of carrying the maximum Intended load
without settling or displacement. Un-
stable objects such as barrels, boxes,
loose brick, or concrete blocks, shall not
be used to support scaffolds or planks.

(3) No scaffold shall be erected,
moved, dismantled, or altered except
under the supervision of competent
persons.

(4) Guardrails and toeboards shall be
installed on all open sides and ends of
platforms more than 6 feet abagve the
ground or floor, except needle beam scaf-
folds and floats. Scaffelds 4 feet to 6 feel
in height, having a minimum horizontal
dimension in either direction of less than
45 inches, shall have standard guardrails
installed on all open sides and ends of
the platform.

(5) Guardrails shall be 2~ x 4-Inches,
or the equivalent, approximately 42
inches high, with a midrail, when re-
quired. Supports shall be at intervals not
to exceed 8 feet. Toeboards shall be a
minimum of 4 inches in height.

(8) Where persons are required o
work or pass under the scaffold, scaffolds
shall be provided witn a screen between
the teeboard and the guardrail, extend-
ing along the entire opening, consisting
of No. 18 gauge U.S. Standard wire 13-
inch mesh, or the equivalent,

{7) Scaffolds and their components
shall be capable of supporting without
failure at least 4 times the maximum in-
tended load.

(8) Any scaffold Including accessories
such as braces, bracketls, trusses, screw

legs, ladders, etc. damaged or weakened
from any cause shall be immediately re-
paired or replaced.

(9) All load-carrying timber mem-
bers of scaffold framing shall be & mini-
mum of 1,500 fiber (Stress Grade) con-
struction grade lumber. All dimensions
are nominal sizes as provided In the
American Lumber Standards, except that
where rough sizes are noted, only rough
or undressed lumber of the size specified
will satisfy minimum requirements.

(10) All planking shall be Scaffold
Grades, or equivalent, as recognized by
approved grading rules for the species of
wood used. The maximum permissible
spans for 2- x 10-inch or wider planks
shall be as shown in the following.:

TaeLe L-3
MATERIAL
Full thickness  Nomunal
undressed thickness
lumber tumbec!
Working load (psly.... . 28 %0 %2 5
Yeratisstble span (i ) ) > [ » [

INgminal Wickness luisber not seconnovnded for
Neavy duty use,

(11) The maximum permissible span
for 114- x §-inch or wider plank of full
thickness shall be 4 feet with medium
duty loading of 50 ps.f.

(12) All planking or platforms shall
be overlapped (minimum 12 Inches), or
secured from movement.

(13) An access ladder or equivalent
safe access shall be provided.

(14) Scaflold planks shall extend over
their end supports not less than 6 inches
nor more than 12 inches.

(15) The poles, legs, or uprights of
scaffolds shall be plumb, and securely
and rigidly braced to prevent swaying
and displacement.

(16) Overhead protection shall be pro-
vided for men on a scaflold exposed to
overhead hazards.

(17 Slippery conditions on scaffolds
shall be eliminated as soon as possible
after they occur.

(18) No welding, burning, riveting, or
open flame work shall be performed an
any staging suspended by means of fiber
or synthetic rope. Only treated or pro-
tected fiber or synthetic ropes shall te
used for or near any work involving the
use of corrosive substances or chemicals.

(19) Wire, synthetic, or fiber rope used
for scaflold suspension shall be capable of
supporting et least 6 times the rated
load.

(20) The pse of shore pump jack, or
lean-to scaflolds is prohibited.

(21) Lumber sizes, when used in this
subpart, refer to nominal sizes except
where otherwise stated.

(b) Wood pole scaflolds. (1) Scaflold
poles shali bear on a foundatlon of suffi-
clent sfze and strength to spread the load
from the pole over & sufficient area to
prevent. settlement. All poles shall be set

.plumbd,

(2) Where wood poles are spliced, the
ends shall be squared and the upper sec-
tion shall rest squarely on the lower
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section. Wood splice plates shall be pro-
vided on at least two adjacent sides and
shall be not less than 4 feet in length,
overlapping the abutted ends equally,
and have the same width and not less
than the cross-sectional area of the pole.
Splice plates or other materials of
equivalent strength may be used.

(3) Independent pole scaffolds shall be
set as near to the wall of the building
as practicable.

(4) All pole scaflolds shall be securely
guyed or tied to the building or structure.
Where the height or length exceeds 25
fect, the scaffold shall be secured at
intervals not greater than 25 feet
vertically and horizontally.

(5) Putlogs or bearers shall be set
with their greater dlmension vertical,
long enough to project over the ledgers
of the inner and outer rows of poles at
least 3 inches for proper support.

(6) Every wooden putlog on single
pole scaffolds shall be reinforced with a
3i¢~ X 2-inch steel strip, or equivalent,
secured to its lower edge throughout its
entire length.

(7) Ledgers shall be long enough to
extend over two pole spaces. Ledgers
shall not be spliced between the poles.
Ledgers shall be reinforced by bearing
blocks securely nailed to the side of the
pole to form a support for the ledger.

(8) Diagonal bracing shall be provided
to prevent the poles from moving in a
direction parallel with the wall of the
building, or from buckling.

(9) Cross bracing shall be provided
between the inner and outer sets of poles
in independent pole scaffolds. The free
ends of pole scaffolds shall be cross
braced.

(10) Full diagonal face bracing shall
be erected across the entire face of pole
scaffolds in both directions. The braces
shall be spliced at the poles. The inner
row of poles on medium and heavy duty
scaffolds shall be braced in a similar
manner.

(11) Platform planks shall be laid
with their edges close together so the
platform will be tight with no spaces
through which tools or fragments of
‘material can f{all.

(12) Where planking {s lapped, each
plank shall lap its end supports at least
12 Inches. Where the ends of planks
abut each other to form a flush floor, the
butt joint shall be at the centerline of a
pole. The abutted ends shall rest on
separate bearers. Intermediate beams
shall be provided where necessary to pre-
vent dislodgment of planks due to deflec-
tion, and the ends shall be secured to
prevent their dislodgment.

(13) When a scaffold materially
changes its direction, the platform
planks shall be laid to prevent tipping.
The planks that meet the corner putlog
at an angle shall be laid first, extending
over the diagona'y placed putlog far
enough to have a good safe bearlng, but
not far enough to Involve any danger
from tipping. The planking running in
the opposite direction at an angle shall

be laid so as to extend over and rest on
the first layer of planking,

(14) When moving platforms to the
next level, the old platform shall be left
undisturbed until the new putlogs or
bearers have been set in place, ready to
receive the platform planks.

(15) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6-
inch lumber or equivalent, and toeboards,
shall be installed at all open sides and

(16} All wood pole scaffolds 60 feet or
less in helght shall be constructed and
erected in accordance with Tables 14 to
10. If they are over 60 feet in height,
they shall be designed by a qualified en-
gineer competent in this field, and it
shall be constructed and erected in ac-
cordance with such design.

TABLE L-8—~MINIMUM NoOMINAL Szz aNo
Maxtmom SPACING OF MImBERS OF INDE-
PENDENT POLE ScCAFFOLDS—MeDrumM Dury

ends or all scaffolds more than 6 feet v
nllorml distributed Not to

above the ground or floor, Toeboards 10ad. v N; 2. exceed 50

shall be a minimum of 4 inches in height. Maximum helght of €01t.

Wire mesh shall be Installed in accord- scaffold.

ance with paragraph (a)(6) of this Poles or uprights..... 4x4in, <

section, when required. (Continued on p. 31:3136) -

TasLE L-¢—MiviuTu NowiNat £izg axp Mumvugnrm of MEKRBIRS OF SiNGLE Pote Scarrouns, Licar

vy
Maximum helght of scafold
211 60 ft.

Unlform!y distributed losd . Not to exceed 25ps.tf.

Polesoruprighta_. ... . 2341n

Tole spacing dongitudin . 61t

Mazimum width of scaflold. . -3

Besrers or putlogs to 3 (¢ Qin. width .22

Bearers or pullogs to 3 1t.01n. width . .21

Ledgers._ LI

l"l:mk(n 1K

Vertical snarhx‘ o6t horizoilal membe . 7

Rracing, horizontal and diagonal.. Sz

Tie-lns.. Sl

Toebeard: . 4in.

Guardrai .21
Allmembers exeept planking are used on cdge.

TaslE L-5—MINIMUM NOMINAL SIZE AND TaBLE L-6—MINIMUM NOMINAL SI1ZE AND
MAXIMUM SPACING OF MEMBERS OF SINGLE MAXIMUM SPACING OF MEMBERE OF SINGLE
PoLe ScarroLbs—Mentuxk Dury Pore ScarroLps—Heavy Dury

Uniformly distributed Not to exceed 50 vnlmrmly distributed Not to exceed 15
load. pat. oad. pst.

Maxtmum height of &0 1t. Mnlmum helght of 60ft.
scaffold. scaffold.

Poles or uprights_.... 4x4din Poles or uprights___.. 4x6in.

Pole spacing (longi- 8ft.0In. Pole spacing (longt- 6ft.01in.
tudinal). tudinal),

Maximum width of 5ft.0ln, Maximum  width of 51t.0in.
scaffold. scaflold,

Bearers or putlops.... 2X10In.or 3 x4 1N pearers or putlogs.... 2x 10 In.or3 x5 in.

Spacing of bearers or 8 ft. 0 in. Spacing of bearers or €1ft.01n.
putlogs. putlog.

Ledgers —ccoceeecnnne 2 x 10 1n. Ledgers mevuaccencenn 2x1014n.

Vertical spacing of 7It.0ln. Vertical spacing of &ft.61in.
horizontal members. horizontal members.

Bracing, horizontal... 1x6in.or1l{ x41n. Bracing, horizontal 2x41n.

Bracing, dlagonal_... 1x4in. and dlagonal.

Tie-ins _.oo_... 1x4in. 1x4in.

Planking - 2x10In, 2x101n.

Toeboards 4-in. high {(mini- 4-in. high (minl-

mum) mum}.

Guardrail o.oioal 2x¢in. Guardrall oo eenas 2x4in.

All members except planking are used on All membera except planking are used on
edge. edge.

TABLE L-T—3MiNistts NOMINAL SILE aND MAXIMUN SP4ACING Or MENMBERS OF INDEIPENDENT POLE Scarroil

Ligkr Dury
H
Maxtmum helght of scafiold
o1t eor.

Uniform!y dlslribuhd [0 Y DY Not 10 excred 23 pad. -

Poles or UDHEDLS, .o ooeoiciccriiacrarnccrncasaasconen R 1L TP dxdin, 1

Pole spacing f‘ ftud - £1t.0in 10R.01n.

Pole spacing (t. ) JRRRN sft.0ln 1018, 01n,

Ledgers 1 34 in 15 1 9 in,

Bearers to 312. 0in. span. 2sdin, 2xdin,

Bearers to 10 (¢, 0in. span. 2z8in.or 334l .neoaae. 2zlo(mgh)nrlxlln

Planking, B9 2x 1010,

Vertical specing of b 1 TR.0in 7o ln.

Brecing, b 1spd 1z241in fxdio. w

Tieins. . 1xdin Jxdin,

Toeboard A o, bigh._. ¢in. bigh )

Gusrdnll.. 21410, 2x4in, =

All members except planking are used on edge.

[
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Pole spacing ({longl- 8ft.0ln.
tudinal).

Pole spacing ({trans- 81t.0fn.
verse}.
LedgerS wevevmuccaana 2x101n,

Vertlcal spacing of 6ft.0in..
horjzontal members.

Spacing of bearers_... 81t.01n.

BEATErS oo 2x101n.

Bracing, horlzontal_.. 1x6in.or1l} x4in.

PBracing, diagonal.... 1x4in.

T1e-INS v rcmrcececcae 1x4in.

Planking ... 2x101n,

Toeboards — oo . 4-in. high (mini-
mum).

Cuardradl secvaaaaoan 2x4in.

All members except planking are used on
odge.
Tasre L~9—2UnNiMumM NomINAL Sizx axo
MaxiMUM SPACING oF MEMSERS OF INDE-
PENDENT PoLE Scarrorps—Heavy Doty

Uniformly distributed Not to exceed 75
1

oad. ps.t.
Maximum height of 60f¢.
scaffold,
Poles or uprights.__.. £x4!n.
Pole spacing (longl- 6ft.0In.
tudinal),
Pole spacing (trans- B8{t.0in.
verse).
Ledgers cocmmmcmcaana 2x10in.
Vertical spscing of 6 (ft. 0!n.
herizontal members.
Bearers - ooco-aooo. 2 x101n. (rough).
Bracing, horlzontal 2x4in,
and disgonal.
Tie-ins eees lx4in,
Planking -s 2x30!n.
Toeboards occuccuoa-u 4-1n. high (minl-
mum).
Guerdrall coevareacae 2x4in.
All members except planking are used on

edge.

{(¢) Tube and coupler scaffolds. (1) A
light duty tube and coupler scaffold shall
have all posts, bearers, runners, and brac-
Ing of nominal 2-inch O.D, steel tubing.
The posts shall be spaced no more than
6 feet apart by 10 feet along the length
of the scaffold. Other structural metals
when used must be designed to carry un
equivalent load. No dissimlilar metals
shall be used together.

(2) A medium duty tube and coupler
scaffold shall have all posts, runners, and
bracing of nominal 2-inch O.D. steel
tubing. Posts spaced not more than 6 feet
apart by 8 feet along the length of the
scaffold shall have bearers of nominal
2%2-inch O.D. steel tubing. Posts spaced
not more than 6 feet apart by 8 feet along
the length of the scaffold shall have
bearers of nominal 2-inch Q.D. stee] tub-
ing. Other structural metals, when used,
must be designed o carry an equivalent
load. No dissimilar metals shall be used
together,

(3), A heavy duty tube and coupler
scaflold shall have all posts, runners, end
bracing of nominal 2-inch O.D. steel
tubing, with the posts spaced not more
than 6 feet by 6 feet 6 inches. Other
structural metals, when used, must be
designed to carry an equivalent load. No
dissimilar metals shall be used together.

(4) Tube and coupler scaffolds shall
be limited in heights and working levels
to those permitted {n Tables L-10, 11, and
12, Drawings and specifications of all
tube and coupler scaflolds above the lmi-
tations in Tables L-10, 11, and 12 shall
be designed by a qualified engineer com-
petent in this field.

(5) All tube and coupler scaffolds shall
be constructed and erected to support
four times the maximum Intended loads,
as set forth in Tables 1-10, 11, and 12, or
as set forth in the specifications by a li-
censed professional engineer competent
in this field.

Taste L-10—~TunE ANB COUPLER ScaFrorLps LwGur
vty

Uatformly distributed load,
Tost spacing (Jongitudinal
Post spacing (Lransverse).

Not to exceed 25 p s.f.
1011, 0fn.
Gft. 0in.

Working levels Additional planked  Mas'mum
levels heght

1251t

1 ]
2 4 J2s fu.
3 ° SLiL.0ln.

TasLe L~11--TUBE AXD COUPLER SCATIOLDS
Meptvu Dutr

Unllormly distributed load.
Tost spacing (longiludinal
Post spaetag (transverse)...

Worklng levels Additiong]l planked  Maximum
levels helght

1 s J2s I,
2 [ 78t 0ln.

TabLe L-12—-TcCBE AND COCPLER ScCAFFOLDS
Heavr DuTY

Unliormly distributed fosd. . Not to exceed 75 ps.l,
Post spacing (longitudinal it.61n.
Post spacing (lseverse). .. 1. 04a.

Rorking levels Additlons! planked Matlmum
levels helght

1 ] 1250,

(6) Posts shall be accurately spaced.
erected on suitable bases, and maintained
plumb.

(7) Runners shall be erected along the
length of the scaffold, located on both
the inside and the outside posts at even
height, Runners shall be interlocked to
the inside and the outside posts at even
heights. Runners shall be interlocked to
form continuous lengths and coupled to
each post. The bottom runners shall be
located as close to the base as possible.

~Runners shall be placed not more than

§ feet 6 Inches on centers.

(8) Bearers shall be installed trans-
versely between posts and shall be se-
curely coupled to the posts bearing oa
the runner coupler. When coupled direct-
ly to the runners, the coupler must be
kept as close to the posts as possible.

(8) Bearers shall be at least 4 inches
but not more than 12 inches longer than
the post spacing or runner spacing.

(10) Cross bracing shall be installed
across the width of the scaffold at least
every third set of posts horizontally and
every fourth runner vertically. Such
bracing shall extend diagonally from the
inner and outer runnsrs upward to the
next outer and inner runners.

(11) Longitudinal diagonal bracing
on the inner and outer rows of poles
shall be installed at approximately a 45°
angle from near the base of the first
outer post upward to the extreme top of
the scaffold. Where the Iongitudinal

length of the scaffold permits, such brac-
ing shall be duplicated beginning at
every fifth post. In a similar manner,
langitudinal diagonal bracing shall also
be installed from the last post extending
back and upward toward the first post.
Where conditions preclude the attach-
ment of this bracing to the posts, it may
be attached to the runners,

(12) The entire scaffold shall be tied
to and securely braced against the build-
ing at intervals not to exceed 30 feet
horizontally and 26 feet vertically.

(13) Guardrails, not Jess than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6~
inch lumber or equivalent, and toeboard,
shall be installed at all open sides and
ends on all scaffolds more than € feet
sbove the ground or floor. Toeboards
shall be & minimum of 4 inches in height.
‘Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(d) Tubular welded frame scaffolds.
(1) Metal tubular frame scaffolds, in-
cluding accessories such as braces,
brackets, trusses, screw legs, ladders,
etc., shall be designed, constructed, and
erected to safety support four times the
maximum rated load.

(2) Spacing of panels or frames shall
be consistent with the loads imposed.

(3) Scaffolds shall be properly braced
by cross bracing or diagonal braces, or
both, for securing vertical members to-
gether laterally, and the cross braces
shall be of such length as will automat-
ically square and aline vertical members
so that the erected scaffold Is always
plumb, square, and rigid. All brace con-
nections shall be made secure.

(4) Scaffold legs shall be set on ad-
justable bases or plain bases placed on
mud sills or other foundations adequate
to support the maximum rated load.

(5) The frames shall be placed one on
top of the other with coupling or stack-
ing pins to provide proper vertical aline-
ment of the legs.

(6) Where uplift may occur, panels
shall be locked together vertically by pins
or other equivalent suitable means.

(7} To prevent movement, the scaf-
fold shall be secured to the building or
structure at intervals not to exceed 30
feet horizontally end 26 feet vertically.

(8) Maximum permissible spans of
planking shall be in conformity with
paragraph (a)(11) of this section.

(9) Drawings and specifications for all
frame scaffolds over 125 feet in height
above the base plates shall be designed
by a registered professional engineer.

(10) Guardrails, not less than 2 x 4
inches or the equivalent, and approxi-
mately 42 Inches high, with a midrail,
of 1- x 6-inch lumber or equivalent, and
toeboards, shall be installed at all open
sides and ends on all scaffolds more than
6 feet above the ground or floor, Toe-
boards shall be a minimum of 4 inches
in height. Wire mesh shall be installed in
accordance with parsgraph (a)(6) of
this section.

,(e) Manually propelled mobile scaf-
folds. (1) When free-standing mobile
scaflold towers are used, the height shall
not exceed four times the minimum base
dimension,
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(2) Casters shall be properly deslgned
for strength and dimensions to support
four times the maximum intended load.
All casters shall be provided with a posi-
tive locking device to hold the scaffold in
position,

(3) Scaffolds shall be properly braced
by cross bracing and horizontal bracing
conforming with paragraph (d)(3) of
this section,

(4) Platforms shall be tightly planked
for the full width of the scaffold except
for necessary entrance opening. Plat-
forms shall be secured in place.

(5) A ladder or stairway shall be pro-
vided for proper access and exit and shall
be affixed or built into the scaffold and
50 located that when In use it will not
have a tendency to tip the scaffold. A
landing platform must be provided at
intervals not to exceed 35 feet.

(6) The force necessary to move the
mobile scaffold shall be applied near or
as close to the base as practicable and
provision shall be made to stabllize the
toner during movemnent from one loca-
tion to another. Scaflolds shall only be
moved on level floors, free of obstructions
and openings.

(1) The employer shall not allow em-
ployees to ride on manually propelled
scaflolds unless the following conditions
exist:

(i) The floor or surface is within 3°
of level, and free from pils, holes, or
obstructions;

(i) The minimum dimension of the
scaffold base when ready for rolling, is
at least one-half of the height. Outrig-
gers, if used, shall be installed on both
sides of staging:

(ii) The wieels are equipped with
rubber or similar resilient tires;

tiv) All tools and materials are se-
cured or removed from the platform
before the mobile scaffold is moved.

(8) Scaffolds in use by any persons
shall rest upon a suitas.e footing and
shall stand plwnb, The casters or wheels
shall be locked to prevent any movemant.

(9) Mobile scaffolds constructed of
metal members shal. also conform to
applicable provisionc of paragraphs
(b), (c), or (d) of this scction, de-
pending on the material of which they
are constructed.

(10) Guardrails not less than 2 x 4
fnches or the equivalent, approximately
42 inches high, with a midrail, of 1- x
6-inch lumber or equivalent, and toe-
boards, shall be {nstalled at ail open
s'des and ends on all scaffolds more than
6 feet above the ground or floor. Toe-
boards shall be a minimum of 4 inches in
height. Wire mesh shall be Installed in
accordance with paragraph (ar(6) of
this section.

(!) Elevating and rotating work plat-
formns. Applicable requirements of Amer-
jcan National Standards Institute
A92.2-1969, Vehicle Mounted Elevating
and Rotating Work Platforms, shall be
met for such equipnmient in use.

(g) Outrigger scafiolds. (1) Outrigger
beams shall extend not more than 6 feet
beyond the face of the building. The in-
board end of outrigger beams, measured
from the fulcrum point to anchorage
point, shall be not less than 114 times the

outboard end in length. The beams shall
rest on edge, the sides shall be plumb, and
the edges shall be horizontal, The ful-
crum point of the beam shall rest on &
secure bearing at least é inches in each
horizontal dimension. The beam shall be
secured {n place against movement and
shall be securely braced at the fulerum
point against tipping.

(2) The inboard ernds of outrigger
beams shall be securely anchored either
by means of struts bearing against sills
in contact with the overhead beams or
celling, or by means of tension members
secured to the floor jolsts underfoot, or
by both if necessary. The inboard ends of
outrigger beams shall be secured against
tipping and the entire supporting struc-
ture shall be securely braced in both di-
rections to prevent any horizontal
movement,

(3) Unless outrigger scaffolds are de-
signed by a registered professional engi-
neer competent in this field, they shall be
constructed and erected In accordance
with Table 1~13. Outrigger scaffolds, de-
signed by a registered professional engi-
neer, shall be constructed and erected {n
gccordance with such design.

TABLE L-13—MIStMUM NOMINAL S2E AND Maxtvra
SPACING OF MEMDERS OF OUTRIGGEIR ECATFOLDS

Mi\xlanum scaflold Light duty Medium duty
joad.

Qutrigeer slze . ... 2x
Mazimuni oulsigger

sp
Planking..ooeeiianeee
Quardrail
Guardrall -2x4in
Tocboards............

(4) Planking shall be laid tight and
shall extend to within 3 inches ol the
building wall. Planking shall be secured
{0 the beams.

(5) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6-
fnch lumber or equivalent, and toe-
boards, shall be Installed at all open siles
and ends on all scaffolds more than 6
feet above t1.s ground or floor, T'oeboards
shall be a minimum of ¢ inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(h) Masons’ adjustable multiple-point
suspension scaffolds. (1) The scaffold
shall be capable of sustaining a2 working load
of 50 pounds per square foot and shall not be
loaded in excess of that figure.

(2) The scaffold shall be provided
with hoisting machines that meet the
requirements of Underwriters’ Labora-
tories or Factory Mutual Engineering
Corporation.

(3) The platform shall be supported
by wire ropes, capable of supporting at
least 6 times the intended lJoad, sus-
pended from overhead outrigger beams.

(4) The scaffold outrigger beams shall
consist of structural metal securely fas-
tened or anchored to the frame or floor
system of the bullding or structure.

(5) Each outrigger beam shall be
equivalent in strength to at least a stand-
ard 7-inch, 15.3-pound steel I-beam, at
least IS feet long, and shall not project
more than 6 feet 6 inches beyond the

bearing point.

(6) Where the overhang exceeds 6 feet
6 inches, outrigger beams shall be com-
posed of stronger beams or multiple
beams and be installed under the super-
vision of & competent person,

(1) All outrigger beams shall be set
and malntained with their webs fn e
vertical position.

(8) A stop bolt shall be placed at each
end of every outrigger beam,

(9) The outrigger beam shall rest on
suitable wood bearing blocks.

(10) The free end of the suspension
wire ropes shall be equipped with proper
size thimbles and secured by splicing or
other equivalent means. The running
ends shall be securely attached to the
holsting drum and at least four turns
of wire rope shall at all times remain on
the drum. The use of fiber rope is
prohibited.

(11) Where a single outrigger beam fis
used, the steel shackles or clevises with
which the wire ropes are attached to the
outrigger beams shall be placed directly
over the holsting drums,

(12) The scaffold platform shall be
equivalent in strength to at least 2-inch
planking. (For maximum planking
spans, see paragraph (a)(11) of this
section.)

(13) When employees are at work on
the scaffold and an overhead hazard
exists, overhead protection shall be pro-
vided on the scaffold, not more than 8
feet above the platform, consisting of 2-
inch planking, or material of equivalent
strength, lald tight, and extending not
less than the width of the scaffold.

(14) Each scaffold shall be Installed or
relocated under the supervision of a com-
petent person.

(15) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrall, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6
feet above the ground or floor, Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shall be installed in accord-~

ance with paragraph (a)(6) of this
section.
) (Swinging scaffolds) two-point

suspension. (1) “Two-point suspension
scaffold platforms shall be not less than
20 inches nor more than 36 {nches wide
overall, The platform shall be securely
fastened to the hangers by u-bolts or by
other equivalent means.

(2) The hangers of two-polnt suspen-
slon scafTolds shall be made of mild steel,
or other equivalent materials, having a
cross-sectional area capable of sustain-
ing 4 times the maximum rated load,
and shall be designed with & support for
guardrail, intermediate rail, and
toeboard,

(3) When holsting machines are used
on two-polnt suspension scaffolds, such
machines shall be of a design tested and

approved by Underwriters' Laborato-
rles or Factory Mutual Engineering
Corporation. .

« " (4) The roof {rons or hooks shall be
of mild steel, or other equivalent mate-
rial, of proper size and design, securely
installed and anchored. Tiebacks of %-
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inch manlla rope, or the equivalent, shall TasLE L-14—50FDULE FOR LAUDER-TyPE Pratfonys
serve as a secondary means of anchor- —° ~
age, installed at right angles to the face Length of plattorm ffeet)
of the building, whenever possible, and ey Nand 16 S6ond™  Srend 2t mand
secured to a structurally sound portion c
of the building. Eide Stringers, minhipuni cross section (fintshed
(5) Two-point suspension scaffolds slzcs):
Atends (inches). ... BT UA

shall be suspended by wire, synthetic, or
fiber ropes capable of supporting at least
6 times the rated load. All other com-
ponents shall be capable of supporting
at least four times the rated Joad.

(6) The sheaves of all blocks, consist-
ing of at least one double and one single
block, shall fit the size and type of rope
used.

(7) All wire ropes, fiber and syn-
thetic ropes, slings, hangers, platforms,
and other supporting parts shall be in-
spected befare every installation. Pe-
riodic inspections shall be made while
the scaflold is in use.

(8) On suspension scaffolds designed
for a working load of 500 pounds, no
more than two men shall be permitted
to work at one time. On suspension scaf-
{olds with a working load of 750 pounds,
no more than three men shall be per-
mitted to work at one time. Each em-
ployee shall be protected by an approved
safety life belt attached to a lifeline. The
lifeline shall be securely attached to sub-
stantial members of the structure (not
scaffold), or to securely rigged lines,
which will safely suspend the employee
in case of a fall, In order to keep the
lifeline continuously attached, with a
minimum of slack, to a fixed structure,
the attachment point of the lifeline shall
be appropriately changed as the work
progresses.

(8) Two-poinl suspension scaffolds
shall be securely lashed to the building or
structure to prevent them from swaying.
Window cleaners' anchors shall not be
used for this purpose.

(10} The platform of every two-point
suspension scaffold shall be one of the
following types:

(1) Ladder-type plaetforms. The side
stringer shall be of clear straight-grained
spruce or materials of equivalent
strength and durability. The rungs shall
be of stralght-grained oak, ash, or
hickory, at least 1% inch In diameter,
with %3-inch tenons mortised into the
side stringers at least seven-eighths inch.
The stringers shall be tied together with
tie rods not less than one-quarter inch
in diameter, passing through the string-
ers and riveted up tight against washers
on both ends. The flooring strips shall
be spaced not more than five-eighths
inch apart except at the side ralls where
the space may be 1 inch. Ladder-type
platforms shall be constructed in ac-
cordance with Table L-14.

(i) Plank-type platforms. Plank-type
platforms shall be composed of not Jess
than nominal 2- x 10-inch unspliced
planks, properly cleated together on the
underside, starting € inches from each
end; intervals in between shall not ex-
ceed 4 feet. The plank-type platform
shall not extend beyond the hangers
more than 12 inches. A bar or other ef-
fective means shall be securely fastened
to the platform at each end to prevent
its slipping off the hanger. The span be-

At middle (inches).
Reluforciug strip (minin

RUBES. . oiiicccnecieenannn

Tic rads:
Number (minimum)._,
Diameter (ninfmum. .
Flooring, miniimum Guished stre (Inches)._.... J2

| I Pix ™. Bizd ...
geeen ! ...
Alialcinchst

to the side or underside, full iength.

MR R
R e L)
cquivalen

N 1]

132 S
TLeuttached

413
tretnlorcing steip or

«.. Rungs shall be 13¢-lnches minlmum diameter wilh at Jeasl Tinech
diauieter tenons, snd the mazimun spacing shull be 12 jncles
center 10 cenler,

tween hangers for plank-type platforms
shall not exceed 8 feet.

(iii) Beam-type platforms. Beam plat-
forms shall have side stringers of lumber
not less than 2 x 6 inches set on edge. The
span between hangers shall not exceed
12 {feet when beam platforms are used.
The flooring shall be supported on 2- x
6-inch cross beams, laid fiat and set Into
the upper edge of the stringers with a
snug fit, at Intervals of not more than 4
feet, securely nailed in place. The fioor-
ing shall be of 1- x 6-inch material prop-
erly nailed. Floor boards shall not be
spaced more than one-half inch apart.

(iv) Light mmetal-type platforms.
When used, shall be tested and listed
according to Underwriters’ Laborato-
ries ar Factory Mutual Engineering
Corporation.

(11) Guardrails, not less than 2 x 4
inches, or the equivalent, approximately
42 inches high, with a midrail, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6
feet above the ground or floor. Toehoards
shall be 2 minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(J) Stone sefters’ adjustable mulliple
paint suspension scaffolds. (1) The scat-
fold shall be capable of sustaining a
working load of 25 pounds per square foot
and shall not be averloaded. Scaffolds
shall not be used for storage of stone or
other heavy materials.

(2) When used, the hoisting machine
&nd its supporis shall be of a type tested
and listed by Underwriters’ Laborato-
ries or Factory Mutual Engineering
Corporation.

(3) The platform shall be securely
fastened to the hangers by U-bolts or
other equivalent means. (For materials
and spans, see subdivision (i} of para-
graph (1) (10), Plank-Type Platforms,
and Table L-14 of this section.)

(4) The scaffold unit shall be sus-
pended from metal outriggers, iron
brackets, wire rope slings, or jron hooks.

(5) Outriggers, when used, shall be set
with their webs in a vertical position, se-
curely anchored to the building or struc-
ture and provided with stop bolts at each
end.

(6) The scaffold shall be supported by
wire rope capable of supporting at least
6 times the rated load. All other com-
ponents shall be capable of supporting
at least 4 times the rated load.

(7) The free ends of the suspension

wire ropes shall be equipped with proper
size thimbles, secured by splicing or other
equivalent means. The running ends shall
be securely attached to the haisting drum
and at least four turns of wire rope shall
remain at the drum at al} times.

(8) When two or more scaffolds are
used on a building or structure, they shall
not be bridged one to the other, but shall
be malntained at even height with plat-
forms abutting closely.

(9} Guardrails, not less than 2 x ¢
inches or the equivalent, approximately
42 inches high, with a midrail, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds mare than 6
feet above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (2)(5§) of this
section.

(k) Single-point adjustable suspen-
sion scaffolds. (1) The scaffolding. in-
cluding power units or manually oper-
ated winches, shall be of a type tested
and listed by Underwriters’ Laborato-
ries or Factory Mutual Engineering
Corporation,

(2) The power units may be either
electrically or air motor driven.

(3) All power-operated gears and
brakes shall be enclosed.

(4) In addition to the normal operat-
ing brake, all power-driven units shall
have an emergency brake which engages
automatically when the normal speed of
descent is exceeded.

(5) The hoisting machines, cables, and
equipment shall be regularly serviced and
inspected.

(6) The unils may be combined to
form a two-point suspen.ion scaflold.
Such scaffold shall then zomply with
paragraph (i) of this sectior.,

(7} The supporting cable s"1all be vertl-
cal for its entire length, ani the basket
shall not be swayed nor the cable fixed to
any intermediate points to change the
original path of travel.

(8) Suspension methods shall conform
to applicable provisions of paragraphs
<h) and (i) of this section.

(9) Guards, midrails, and toeboards
shall completely enclose the cage or bas~
ket. Guardralls shall be no less than2x 4
inches or the equivalent, approximately
42 inches above the platform. Midralls
shall be 1 x 6 inchés or the equivalent,
installed equidistant between the guard-

,rail and the platform. Toeboards shall

be a minimum of 4 {nches in height.
(10) For additiona} details not covered
in this paragraph, applicable technical
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portions of American National Standards
Institute, A120, 1970, Power-Operated
Devices for Exterior Building Mainte-
nance Powered Platforms, shall be used.

(1) Boatswain's chairs, (1) -The chair
seat shall not be less than 12 x 24 inches,
and l-inch thickness. The seat shall be
reinforced on the underside by cleats
securely fastened to prevent the board
from splitting.

(2) The two fiber rope seat slings shall
be of Sj~inch dlameter, reeved through
the four seat holes so as to cross each
other on the underside of the seat.

(3) Seat slings shall be of at least 35~
inch wire rope when an employee Is con-
ducting a heat-producing process, such
as gas or arc welding.

(4) The employee shall be protected by
8 safety belt and lifeline in accord-
ance with § 1926.104. The attachment
point of the lifeline to the structure shall
be appropriately changed as the work
progresses.

(5) The tackle shall consist of correct
size ball bearing or bushed blocks and
properly spliced 33-inch diameter first-
grade mantla rope, or equivalent.

(6) The roof irons, hooks, or the object
to which the tackle is anchored, shall
be securely Installed. Tiebacks, when
used, shall be installed at right angles to
the face of the building and securely
fastened.

(m) Carpenters’ bracket scafolds. (1)
the brackets shall consist of a triangular
wood frame not less than 2 x 3 inches
in cross section, or of metal of equivalent
strength. Each member shal] be properly
fitted and securely joined.

(2) Each bracket shall be atlached to
the structure by means of one of the
following:

() A bolt, no less than five-eighths
inch in diameter, which shall extend
through to the inside of the building
wall;

(ii) A metal stud attachment device;

(i) Welding to steel tanks;

{iv) Hooking over a well-secured and
andequately strong supportlng member.

(37 The brackets shall be spaced no
more than 8 feet apart.

(4) No more than two employees shall
occupy any given 8 feet of a bracket scaf-
fold at any one time. Tools and mate-
rials shall not exceed 75 pounds in addi-
tion to the occupancy.

(5) The platform shall consist of not
less than two 2- x 10-Inch nominal size
planks extending not more than 12
inches or less than 6 inches beyond each

end support.

(8) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrafl, or 1- x
6-inch Jumber or egquivalent, and toe-
boards, shall be installed at all open
sides and ends on all scaffolds more than
6 feet above the ground or floor. Toe-
boards shall be a minimum of 4 inches
in height. Wire mesh shall be installed
in accordance with paragraph (a) (6) of
this section. :

(n) Bricklayers' square scaffolds. (1)
The squares shall not exceed 5 feet in
width and 5 feet in helght.

(2; Members shall be not less than
those specified in Table I~15.

Tastg L-15—MINIMUM DIMENSIONS FOR
BRICKLAYERS' SQUARE SCAFFOLD MEMBERS
Members Dimensions
Bearers or horizontal members... 2 x & {o.

{1 J U 2 x8in.
Braces Bl COrNerS. . cocamenvane 1x8In
Braces dlagonally from center .

frame. 1x8!in

(3) The squares shall be reinforced on
both sides of each corner with 2« x 6-inch
gusset pleces. They shall also have di-
agonal braces 1 x 8 inches on both sides
running from center to center of each
member, or other means to secure equiv-
alent strength and rigidity.

(4) The squares shall be set not more
than 5 feet apart for medium duty scaf-
folds, and not more than 8 feet apart
for light duty scaffolds. Bracing, 1 x 8
inches, extending from the bhottom of
each square to the top of the next square,
shall be provided on both front and rear
sides of the scaffold.

(5) Platform planks shall be at Jeast
2- x 10-inch nominal size. The ends of the
planks shall overlap the bearers of the
squares and each plank shall be sup-
ported by not less than three squares.

(6) Bricklayers' square scafTolds shall
not exceed three tiers in height and shall
be so constructed and arranged that one
square shall rest directly above the other.
The upper tiers shall stand on a con-
tinuous row of planks laid across the
next lower tier and be nailed down
or otherwise secured to prevent
displacement.

(7) Scaffolds shall be level and set
upon a firm foundation.

(0) Horse scaflolds. (1) Horse scaf-
folds shall not be constructed or ar-
ranged more than two tiers or-10 feet in
height.

(2) The members of the horses shall
be not less than those specified in Table
1-16.

I~-16—MiNiMumM DIMENSIONS FOR
HORSE SCATFOLD MEIMBERS
Dimensions
3x4in.

TABLE

Members
Horizontal members or

bearers.

114 x 4% in.
brace between 1x6in.

legs.
Gusset brace at top of Jegs_. 1x81n,
Half diagonal braces....... 1% x 4% in.

(3) Horses shall be spaced not more
than 5 feet for medium duty and not
more than § feet for light duty.

(4) When arranged in tlers, each
horse shall be placed directly over the
horse in the tler below.

(5) On all scaffvlds arranged In tlers,
the legs shall be nailed down or other-
wise secured to the planks to prevent dis-
placement or thrust and each tler shall
be substantially cross braced.

(6) Horses or parts which have be-
come weak or defective shall not be used.

(7) Guardrails, not less than 2 x 6
inches or the equivalent, approximately
42 Inches high, with a midrail, of 1- x 4-
inch lumber or equivalent, and toe-
boards, shall be Installed at all open sides
and ends on all scaffolds more than 6 feet
above the ground or floor. Toeboards

shall be a minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(p) Needle beam scafiold. (1) Wood
needle beams shall be not less than 4 x 6
inches in slze, with the greater dimenslon
placed in a vertlcal direction. Metal
beams or the equivalent, conforming to
paragraphs (a) (8) and (10) of this sec-
tion, may be used and shall not be
altered or moved horizontally while they
are in use,

(2) Ropes or hangers shall be pro-
vided for supports. The span between
supports on the needle beam shall not
exceed 10 feet for 4- x 6-inch timbers.
Rope supports shall be equivalent in
strength to 1-inch diameter first-grade
manila rope.

(3) The ropes shall be attached to the
needle beams by a scaffold hitch or a
properly made eye splice. The loose end
of the rope shall be tied by a bowline
knot or by a round turn and a half hitch.

(4) The scaffold hitch shall be ar-
ranged so as {o prevent the nzedle beam
from rolling or becoming otherwise
displaced.

(§) The platform span between the
needle beams shall not exceed 8 feet
when using 2-inch scaffold plank. For
spans greater than 8 feet, platforms shall
be designed based on design require-
ments for the special span. The overhang
of each end of the platform planks shall
be not less than 6 inches and not more
than 12 Inches.

(6) When needle beam scaffolds are
used, the planks shall be secured against
slipping.

(7} ANl unattached tools, bolts, and
nuts used on needle beam scaffolds shall
be kept in suitable containers, properly
secured.

(8) One end of a needle beam scaffold
may be supported by a permanent struc-
tural member conforming to paragraphs
(a) (8) and (10) of this section.

(9) Each employee working on a
needle beam scaffold shall be protected
by a safety belt and lifeline {n accord-
ance with § 1926.104.

(Q) Plasterers’, decorators’, and large
area scaffoids. (1)} Plasterers’, lathers’,
and celling workers' inside scaffolds shall
be constructed Ih #tordmnce with the
general requirements set forth for inde-
pendent wood pole scaffolds, (See para-
graph (b) and Tables 1-7, 8, and 9 of
this section.)

(2) Al platform planks shall be laid
with the edges close together,

(3) When independent pole scaffold
platforms are erected In sections, such
sections shall be provided with connect-
ing runways equipped with substantial
guardrails.

14) Guardralls, not less than 2 x 4
fnches or the equivalent, approximately
42 inches high, with a midrall of 1- x 6+
inch lumber or equivalent, and toe-
boards, shall be installed on &ll open
sides and ends on all scaffolds more than
€ feet above the ground or floor. Toe~
boards shall be € minimum of 4 inches in
felght. Wire mesh shall be instalied in
nccordance with paragraph (a)(6) of
this section.
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(r) Interior hung scafolds. (1) An in-
terior hung scaflold shall be hung or
suspended from the roof structure or
ceiling beams.

(2) The suspending wire or fiber rope
shall be capable of supporting at least
6 times the rated load. The rope chall
be wrapped at least twice around the
supporting members ana twice arcund
the bearers of the scaffold, with each end
of the wire rope secured by at least three
standard wire-rope clips properiy
installed.

(3) For hanging wood scaffolds, the
following minimum nomlnal size ma-
terial shall be used:

(1) Supporting bearers 2 x 10 inches
on edge;

¢ii) Planking 2 x 10 inches, with maxi-
mum span 7 feet for heavy duty and 10
feet for light duty or medium duty.

(4) Steel tube and coupler members
may be used for hanging scaffolds with
both types of scaffold designed to sustain
a uniform distributed working load up
1o heavy duty scaffold loads with &
safety factor of four,

(5} Guardrails, not less than 2 x ¢
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6-
inch lumber or equivalent, and toeboards,
shall be installed at all open sides and
ends on all scaffolds more than 6 feet
above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shali be installed in sccord-
ance with paragraph (a)(6) of this
section.

(s} Ladder fack scaffolds. (1) Al
ladder jack scaffolds shall be limited to
light duty and shall not exceed a height
of 20 feet above the floor or ground.

(2) Allladders used in connection with
ladder lack scaffolds shall be heavy-duty
ladders and shall be designed and con-
structed in accordance with American
National Standards Institute A 14.1-1968,
Safety Code for Portable Wood Ladders,
and A 14.2-1968, Safety Code for Port-
able Metal Ladders. Cleated ladders shall
not be used for this purpose.

(3) The ladder jack shall be so
designed’and constructed that it will
bear on the side rails {n addition to the
ladder rungs, or if bearing on rungs only,
the bearing area shall be at least 10
inches on each rung.

(4) Ladders used In conjunction with
ladder jacks shall be so placed, fastened,
held, or equipped with devices 50 as to
prevent slipping.

(5) The wood platform planks shall
be not less than 2 fnches nominal in
thickness. Both metal and wood platform
planks shall overlap the bearing surface
not less than 12 inches. The span be-
tween supports for wood shall not exceed
8 feet. Platform width shall be not less
than 18 inches,

(6) Not more than two employees shall
occupy agy given 8 feet of any ladder
Jack scafTold at any one time.

(t) Window jack scaffolds’ (1) Win-
dow jack scaffolds shall be used only for
the purpose o! working at the window
opening through which the jack is placed.

(2) Window Jacks shall not be used
to support planks placed between one

window Jack and another or for, other
clements of scaffolding.

(3) Window Jack scaffolds shall be
provided with guardrails unless safety
belts with lifelines are attached and pro-
vided for employee.

(4) Not more than one employee shall
occupy a window jack scaffold at any one
time.

(u) Roofing brackets. (1) Rooflng
brackets shall be constructed to fit the
pitch of the roof.

(2) Brackets shall be secured in place
by nailing in addition to the pointed
metal projections. When it {s impractical
to nail brackets, rope supports shall be
used. When rope supports are used, they
shall consist of first-grade manila of at
least 3-inch diameter, or equivalent,

(3) A catch platform shall be in-
stalled below the working area of roofs
more than 10 feet from the ground to
eaves with a slope greater than 3 inches
in 12 inches without a parapet. In width,
the platform shall extend 2 feet beyond
the projection of the eaves and shall be
provided with a guardrail, midrail, and
toeboard. This provision shall not apply
where employees engaged in work upon
such roofs are protected by a safety belt
attached to a lifeline,

(v) Crawling boards or chicken lad-
ders. (1) Crawling boards shall be not
less than 10 inches wide and 1 inch thick,
having cleats 1 x 11 inches. The cleats
shall be equal in length to the width of
the board and spaced at equal intervals
not to exceed 24 inches. Nails shall be
driven through and clinched on the
underside. The crawling board shall ex-
tend from the ridge pole to the eaves
when used in connection with roof con-
struction, repair, or maintenance,

(2) A firmly fastened 1Meline of at
least 34¢-Inch dlameter rope, or equiv-
alent, shall be strung beside each crawl-
ing board for a handhold.

(3> Crawling boards shall be secured
to the roof by means of adequate ridge
hooks or other effective means.

(w} Float or ship scaffolds. (1) Float
or ship scaffolds shall not be used to sup-
port more than three men and a few
light tools, such as those needed for
riveting, bolting, and welding. They shall
be constructed as designd in-subpara-
graphs (2) through (6) of this para-
graph, unless substitute designs and
materials provide equivalent strength,
stability, and safety.

(2) The platform shall be not less
than 3 feet wide and § feet long; made of
34-inch plywood, equivalent to American
Plywood Association Grade B-B, Group
I, Exterior, or other similar material.

(3) Under the platform, there shall be
two supporting bearers made from 2- x
4-inch, or 1+ x 10-inch rough, “selected
lumber,” or better. They shall be free of
knots or other flaws and project 6 inches
heyond the platform on both sides. The
ends of the platform shall extend 6
inches beyond the outer edges of the
bearers. Each bearer shall be securely
fastened to the platform.

(4) An edging of wood not less than®

34 x 1% Inches or equivalent shail be
placed around all sldes of the platform to

prevent tools from rolling off.

(5) Supporting ropes shall be l-inch
diameter manila rope or equivalent, free
from deterioration, chemical damage,
flaws, or other imperfections. Rope con-
nections shall be such that the platform
cannot shift or slip. If two ropes are used
with each float, they shall be arranged so
as to provide four ends which are to be
securely fastened to an overhead sup-
port. Each of the two supporting ropes
shall be hitched around one end of
bearer and pass under the platforms to
the other end of the bearer where it is
hitched again, leaving sufficlent rope at
each end for the supporting ties.

(6) Each employee shall be protected
by an approved safety lifebelt and life-
line, in accordance with § 1926.104.

(x) Form scaffolds. (1) Form scaffolds
shall be constructed of wood or other
suitable materials, such as steel or alu-
minum members of known strength
characteristics. All scaffoids shall be de-
signed and erected with a minimum
safety factor of 4, computed on the basis
of the maximum rated load.

(2) All scaffold planking shall be &
minimum of 2- x 10-inch nominal Scaf~
fold Grade, as recognized by approved
grading rules for the species of lumber
used, or equivalent material. Maximum
permissible spans shall not exceed 8 feet
on centers for 2- x 10-Inch nominal
planking. Scaffold planks shall be either
nalled or bolted to the ledgers or of such
length that they overlap the ledgers at
least 6 Inches. Unsupported projecting
ends of scaffolding planks shall be lim-
ited to a maximum overhang of 12
inches.

(3) Scaffolds shall not be loaded fn
excess of the working load for which they
were designed.

(4) Figure-four form scaffolds: (1)
Figure-four scaffolds are intended for
light duty and shall not be used to sup-
port Joads exceeding 25 pounds per
square foot unless specifically designed
for heavier loading. For minimum design
criteria, see Table L-17.

TaeLE L—-1T—MINIMUM DESIGN CRITERIA FOR
Ficure-Four Fora SCAFFOLDS

Members Dimensions
Uprights ocoeeoaoo 2x4inor2xéin,
Outriggers ledgers 1x6in.

1xé8in.
2x41n,

Approx;mluly 421n.

Intermediate guarde 1x6Iin.

ralls.
board 41g. (mi 1.
Mazimum Jength of 3§ ft. 6 fn. (unsup-
ledgers ported},
Planking ... 2x101n.
Upright spac! 8 ft. 0 in. {on cen-
ters).

(i) Figure-four form scaffold frames
shall be spaced not more than 8 feet on
centers and constructed from sound lum-
ber, as follows: The outrigger ledger
shall consist of two pieces of 1- x 6-inch
or heavier material nalled on opposite
sides of the vertical form support. Ledg-
ers shall project not more than 3 feet
6 inches from the outside of the form
support and shall be substantially braced
and secured to prevent tipping or turn-
ing. The knee or angle brace shall inter-
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sect the ledger at least 3 feet from the
form at an angle of approximately 45°,
and the lower end shall be nailed to a
vertical support. The platform shall con«
sist of two or more 2- x 10-Inch planks,
which shall be of such length that they
extend at least 6 inches beyond ledgers
at each end unless secured to the ledgers.
When planks are secured to the ledgers
tnailed or bolted), a wood filler strip
shall be used between the ledgers. Un-
supported projecting ends of planks shall
be llmited to an overhang of 12 inches.

(5) Metal bracket form scaffolds: (1)
Metal brackets or scaffold facks which
are an integra) part of the form shall be
securely bolted or welded to the form.
Folding type brackets shall be either
bolted or secured with a locking-type pin
when extended for use.

i) ““Clip-on" or “hook-over" brackets
may be used, provided the form walers
are bolied to the form or secured by snap
ties or shea-bolt extending through the
form and securely anchored.

iy Metal brackets shall be spaced
not more than 8 feet on centers.

(iv) Scaffold planks shall be either
bolted to the metal brackets or of such
length that they overlap the brackets at
each end by at least 6 inches. Unsup-
ported projecting ends of scaffold planks
shall be limited to a maximum overhang
of 12 inches.

(v) Metal bracket form scaffolds shall
be equipped with wood guardrails, inter-
mediate ralls, toeboards, and scaffold
planks meeting the minimum dimensions
shown in Table L~18. (Metal may be sub-
stituted for wood, providing it aflords
equivalent or greater design strength.)
TaBLE L-1B—MINIMUM DESICN CRITERIA FOR

MzTal BRACKET FORM SCAFFOLDS

Members Dimensions
Uprights oo 2x41in,
Guardrails ..._...... 2x41n.
Guardrail hefght__.__ Approximately 42 in.
Intermediate guard- 1Xx6in.

ralls.

Toeboards oo 4in. {minimum)
Planking caeececcanan 2x9in.

(6) Wooden bracket form scaffolds:
(i) Wooden bracket form scaffolds shall
be an integral part of the form panel.
The minimum design criteria set forth
herein and in Table L-19 cover scaffold-
ing intendead for light duty and shall not
be used to support loads exceeding 25
pounds per square foot, unless specifi-
cally designed for heavier loading.

(i) Scaffold planks shall be either
nailed or bolted to the ledgers or of such
length that they overlap the ledgers at
each end by at least 6 inches. Unsup-
ported projecting ends of scaflold planks
shall be limlted to & maximum overhang
of 12 inches.

TasLz L-19—MINIMUM DESIGN CRITERIA FOR
WOODEN BRACKET FOAX SCAFFOLDS

Members Dimenstony
Uprights o eeaoao 2xd4in.or2x6!n,
Support ledgers._..._ 2x6in.

Maxilmum  scaffold 3 ft.61in.
width, W
Braces . T 1x6in.
Guardral 2x41n.
Guardrail height... Approximately 42 in.
Intermeciate guard- 1 x6in.

ralls.
Toeboards ...
Upright spacing....

41in. (minfmum),
8 {t.0in. (on centers).

(§ii) Guardrails and toeboard shall be
installed on all open sides and ends of
platforms and scaffolding over 6 feet
above floor or ground. Guardrails shall
be 2- x 4-inch nominal dimension or
equivalent, approximately 42 inches
high, supported at intervals not to ex-
ceed 8 feet. Guardrails shall be equipped
with midrails constructed of 2- x 4-inch
nominal lumber or equivalent. Toeboards
shall be constructed of 1- x 6-inch noml-
nal Jumber or equivalent and shall ex-
tend not less than 4 inches above the
scaffold plank.

§ 1926.452
subpart,

(a) “Ladders"~(1) ‘“Cleats"—Ladder
crosspieces of rectangular cross section
placed on edge on which a person may
step in ascending or descending.

(2) “Single cleat ladder"—One which
consists of a pair of side rails, usually
parallel, but with flared side rails per-
missible, connected together with cleats
that are joined to the side rails at reg-
ular intervals.

(3) “Double cleat ladder”—One that
is similar to a single cleat ladder, but Is
wider, with an additional center rail
which will allow for two-way traffic for
workmen in ascending and descending.

tb) “Scaffolding”—(1) “Bearer —,
horizontal member of a scaffold upon
which the platform rests and which may
be supported by ledgers.

(2) “Boatswain's chair'—A seat sup-
ported by slings attached to a suspended
rope, designed to accommodate one
workman in a sitting position.

(3) “Brace“—A tie that holds one
scaffold member in a fixed position with
respect to another member.

(4) “Bricklayers' square scaffold"—A
scaffold composed of framed wood
squares which support a platform, lim-
ited to light and medjum duty.

(5) “Carpenters’ bracket scaffold”—A
scaffold consisting of wood or metal
brackets supporting a platform.

(6) “Coupler"—A device for locking
together the component parts of a tubu-~
lar metal scaffold. (The material used
for the couplers shall be of a structural
type, such as a drop-forged steel, mallea-
ble iron, or structural grade aluminum.)

(1) “Crawling board or thicken lad-
der"—A plank with cleats spaced and
secured at equal intervals, for use by a
worker on roofs, not designed to carry
any material.

(8) “Double pole or independent pole
scaffold"—A scaffold supported from the
base by a double row of uprights, in-
dependent of support from the walls
and constructed of uprights, ledgers,
horizontal platform bearers, and di-
agonal bracing.

(9) “Float or ship scaffold”—A scaf-
fold hung from overhead supports by
means of ropes and consisting of a sub-
stantial platform having diagonal brac-
ing underneath, resting upon and se-
curely fastened to two parallel plank
bearers at right angles to the span.

10) “Guardraji"—A rall secured to
uprights and erected along the exposed
sides and ends of platforms.

Definitions applicable to this

(11) “Heavy duty scaffold"—A scaf-
fold designed and constructed to carry a
working load not to exceed 75 pounds
per square foot.

(12) “Horse scaffold"—A scaffold for
light or medium duty, composed of horses
supporting a work platform,

(13) “Interior hung scaffold”—A scaf-
fold suspended from the ceiling or roof
structure.

(14) “Ladder jack scaffold"—A light
duty scaffold supported by brackets at-
tached to ladders.

(15) “Ledgers (stringer)"—A horizon-
tal scaffold member which extends from
post to post and which supports the put-
logs or bearers forming a tie between
the posts.

(16) “Light duty scaffold"—A scaffold
designed and constructed to carry &
working load not to exceed 25 pounds per
square foot.

{17) “Manually propelied mcbile scaf-
fold"—A portable rolling scaffold sup-
ported by casters.

(18) “Masons’ adjustable multiple-
point suspension scaffold"—A scaffold
having a continuous platform supported
by bearers suspended by wire rope from
overhead supports, so arranged and op-
erated as to permit the raising or lower-
ing of the platform to desired working
positions.

(19) “Maximum rated load'—The
total of all loads including the working
load, the weight of the scaffold, and such
other loads as may be reasonably
anticipated.

(20) “Medium duty scaffold"—A scaf-
fold designed and constructed to carry
a working load not to exceed 50 pounds
per square foot.

(21) “Midrail"—A rafl approximately
midway between the guardrail and plat-
form, secured to the uprights erected
along the exposed sides and ends of
platforms.

(22) “Needle beam scaffold”—A light
duty scaffold consisting of needle beams
supporting a platform.

(23) “Outrigger scaffold“—A scaffold
supported by outriggers or thrustouts
projecting beyond the wall or face of the
building or structure, the inhoard ends
of which are secured tnside of such build-
ing or structure.

(24) *Putlog”"—A scaffold member
upon which the platform rests.

(25) “Roofing or bearer bracket"—A
bracket used in slope roof construciion,
having provisions for fastening to the
roof or supported by ropes fastened over
the ridge and secured to some suitable
object.

(26) “Runner"—The lengthwise hori-
zontal bracing or bearing members or

both.

(27) “Scaffold"—Any temporary ele-
vated platform and its supporting struc-
ture used for supporting workmen or
materigls, or both.

(28) “Single-point adjustable suspen-
sion scaffold”—A manually o power-
operated unit designed for light auty use,
‘supported by & single wire rope from an
overhead support so arranged and op-
erated as to permit the raising or lower-
ing of platform t{o desired working
positions.
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(29) “Single-polescaffold”—Platfarms
resting on putlogs or cross beams, the
outside ends of which are supported on
ledgers secured Lo a single row or posts
or uprights, and the inner ends of which
are supported on or in a wall,

(30) “Stone setters’ adjustable mul-
tiple-point  suspension  scaffoid"—A
swinging type scaffold having a platform
supported by hangers suspended at four
points 50 as to permit the raising or
lowering of the platform to the desired
working position by the use of hoisting
machines.

(31) “Toeboard"—A barrier secured
along the sides and ends of a platform
to gusrd against the falling of material.

(32) *Tube and coupler scaffald"~—.
assembly consisting of tubing which
serves as posts, bearers, braces, ties, and
runners, a base supporting the posts, and
special couplers which serve to connect
the uprights and to join the various
members.

(33) "“Tubular welded frame scaf-
fold"—A sectionsl panel or frame metal
scaffold substantially bullt up of pre-
fabricated welded sections which consists
of posts and horizontal bearer with inter-
mediate members.

(34) “Two-point suspension scaffold
(swinging scaffold) “—A scaffold, the
platform of which is supported by hang-
ers (stirrups) at two points, suspended
from overhead supports so as to permit
the ralsing or lowering of the platform
to the desired working position by tackle
or hoisting machines.

(35) "Window jack scaffold"—A sca{-
fold the platform of which is supported
by a bracket or jack which projects
through a window opening.

(36) “Working load"—Load fmposed
by men, materials, and equipment.

Subpart M—Floor and Wall
Openings, and Stoirwoys

§ 1926.500 Guardrails, handcails, and
covers.

(a) General provision. This subpart
shall apply to temporary or emergency
conditions where there {s danger of em-~
ployees or materials falling through
floor, roof, or wall openings, or from
SlRirways or runways.

(b) Guarding of floor openings and
floor holes. (1) Floor openings shall be
guarded by a standard railing and toe
boards or cover, as specified in paragraph
(1) of this section. In general, the railing
shall be provided on all exposed sides,
except at entrances to stairways.

(2) Ladderway floor openings or plat-
forms shall be guarded by standard rafl-
ings with standard toe boards on all
exposed sides, except at entrance to open-
ing, with the passage through the ralling
either provided with a swinging gate or
50 offset that a person cannot walk
directly into the opening.

(3) Hatchways and chute floor open-
ings shall be guarded by one of the fol-
lowing:

(1) Hinged covers of standard strength
eand construction and a standard ralling
with only one exposed side. When the
opening Is not in use, the cover shall be
closed or the exposed side shall be
guarded at both top and intermediate

positions by removable standard railings;

(il) A removable standard railing with
toe board on not more than two sides
of the opening and fixed standard rail-
ings with toe boards an all other exposed
sides, The removable railing shall be kept
in place when the opening is not in use
and should preferably be hinged or
otherwise mounted so a&s & be con-
veniently replaceable.

(4) Wherever there is danger of fall-
ing through a skylight opening, it shall
be guarded by a fixed standard ralling
on all exposed sides or a cover capable
of sustaining the welght of a 200-pound
person.

(5) Pits and trap-door floor openings
shall be guarded by floor opening covers
of standard strength and construction.
While the cover is not in place, the pit
or trap openings shall be protected on all
exposed sides by removable standard
railings.

(6) Manhole floor openings shall be
guarded by standard covers which need
not be hinged In place. While the cover
is not in place, the manhole opening
shall be protected by standard railings.

(7) Temporary floor openings shall
have standard railings.

(8) Floor holes, into which personscan
accidentally walk, shall be guarded by
either a standard railing with standard
toe board an all exposed sides, or a floor
hole cover of standard strength and con-
struction that is secured agalnst acci-
dental displacement. While the cover is
not in place, the floor hole shall be
protected by a standard railing.

(8) Where doors ar gates open directly
on a stalrway, a platform shall be pro-
vided, and the swing of the door shall not
reduce the effective width of the platform
to less than 20 inches.

(¢} Guarding of wall openings. (1)
Wall openings, from which there Is &
drop of more than 4 feet, and the bottom
of the opening is less than 3 feet above
the working surface, shall be guarded as
follows:

() When the height and placement of
the opening in relation to the working
surface is such that either a standard rail
or intermediate rall will effectively re-
duce the danger ‘of Ialiing, HiR Or voth
shall be provided;

(ii) The bottom of a wall opening,
which is less than 4 inches above the
working surface, regardless of width,
shall be protected by a standard toe-
board or an enclosing screen either of
solid construction or as specified in para-
graph (f) (71 (i1) of this section.

(2) Extension platforms outside of
wall openings onto which materials can
be hoisted for handling shall have side
rails or equivalent guards of standard
specifications.

(3) When a chute is attached to an
opening, the provisions of subparagraph
(1) of this paragraph shall apply, except
that a toeboard is nqt required.

(d} Guurding of open-sided floors,
platforms, and runways. (1) Every open-
sided floor or platform 6 feet or more
above adjacent floor or ground level shall |
be guarded by a standard railing, or the
equivalent, as specified in paragraph (D)
(1) of this section, pn all open sides, ex~

cept where there §s entrance to & ramp,
stairway, or fixed ladder. The ralling
shall be provided with a standard toe-
board wherever, beneath the open sides,
persons can pass, or there is moving ma-
chinery, or there s equipment with
which falling materials could create a
hazard.

(2) Runways shall be guarded by B
standard railing, or the equivalent, as
specified in paragraph (1) of this section,
on all open sides, ¢ feet or more above
floor or ground level. Wherever tools, ma-
chine parts, or materials are likely to
be used on the runway, a toe board shall
also be provided on each exposed side.

(3) Runways used exclusively for
speclal purposes may have the railing on
one side omitted where operating condi.
tions necessitate such omission, provid-
ing the falling hazard {s minimized by
us;gxg a runway not less than 18 inches
wide.

(4) Where employees entering upon
runways become thereby exposed to ma-
chinery, electrical equipment, or other
danger not a falling hazard, addltional
guarding shall be provided.

(5} Regardless of helght, open-sided
floors, walkways, platforms, or runways
above or adjacent to dangerous equip-
ment, pickling or galvanizing tanks, de-
greasing units, and similar hazards, shall
be guarded with a standard railing and
toe board.

(e) Stairway railings and guards. (1)
Every flight of stairs having four or more
risers shall be equipped with standard
stafr railings or standard handrails as
specified below, the width of the stalr to
be measured clear of all obstructions ex-
cept handraijls:

(i) On stairways less than 44 inches
wide having both sides enclosed, at least
one handrail, preferably on the right side
descending;

(i) On stajrways less than 44 {nches
wide having one side open, at least one
stair railing on the open side;

(iit> On stairways less than 44 inches
wide having both sides open, one stair
railing on each side:

{iv) On stairways more than 44 inches
wide but less than 88 inches wide, one
handrall on each enclosed side and one
stalr railing on each open side;

(v) On stalrways 88 or more inches
wide, one handrall on each enclosed side,
one stalr railing on each open side, and
one intermediate stair raillng located ap-
proximately midway of the width,

(2) Winding stairs shall be equipped
with & handrail offset to prevent walking
on all portions of the treads having width
less than & inches.

(f) Standard specifications. (1) A
standard railing shall consist of top rail,
intermediate rail, toeboard, and posts,
and shall have a vertical height of ap-
proximately 42 Inches from upper sur-
face of top rall to floor, platform, run-
way, or ramp level. The top rail shall be
smooth-surfaced throughout the length
of the railing. The intermediate rail shall
be halfway between the top rail and the
floor, platform, runway, or ramp. The
ends of the rails shall not overhang the
terminal posts except where such over-
hang does not constitute a projection
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hazard, Minimum requirements for
standard railings under various types of
construction are specified in the foliow-
ing paragraphs:

g(i? F‘oi wood railings, the posts shall
be of at least 2-inch by 4-inch stock
spaced not 1o exceed 8 feet; the toprail
shall be of at least 2-inch by 4-inch
stock: the intermediate rail shall be of
&t least l-inch by 6-inch stock.

(ii) For pipe railings, posts and top
and intermediate railings shall be at
Jeast 1'% inchcs nominal diameter with
posts spaced not more than 8 feet on
centers,

(iii) For structural steel railings, posts
and top and intermediate rails shall be
of 2-inch by 2-inch by 33-inch angles
or other metal shapes of equivalent
bending strength, with potts spaced not
more than 8 fcet on centers.

¢iv) The anchoring of posts and fram-
ing of members for railings of all types
shall be of such construction that the
completed structure shall be capable of
withstanding a load of at least 200
pounds applied in any direction at any
point on the top rail, with a minimum
of deflection.

(v) Railings receiving heavy stresses
from employees trucking or handling
materials shall be provided additional
strength by the use of heavier stock,
closer spacing of posts, bracing, or by
other means.

(vi) Other types, sizes, and arrange-
ments of railing construction are ac-
ceptable, provided they meet the
Jollowing conditlons:

(@) A smooth-surfaced top rail at a
height above floor, platform, runway, or
ramp level of approximately 42 Inches;

(b) A strength to withstand at least
the minimum requirement of 200 pounds
top rail pressure with a minimum of
deflection;

(c) Protection between top rail and
floor, platform, runway, ramp, or stair
treads, equivalent at least to that
afforded by a standard Intermediate
rall;

(d) Eliminstion of overhang of rail
ends unless such overhang does hot
constitute a hazard.

{2} -A stalr railing shall be of con-
struction simllar to & standard raillng,
but the vertical height shall be not more
than 34 inches nor less than 30 inches
from upper surface of top rall to surface
of tread In line with face of riser at
forward edge of tread.

(3) (1) A standard toeboard shall be
4 inches minimum in vertical height from
its top edge to the level of the floor, plat-
form, runway, or ramp. It shall be se-
curely fastened in place and have not
more than ¥-inch clearance above floor
level. It may be made of any substantial
material, either solid, or with openings
not over 1 inch in greatest dimension.

(ii) Where material is piled to such
height that a standard toeboard does
not provide protection, panellng, or
screening from floor to intermediate reil
or to top rail shall be provided.

(4) ({{) A standard handrail shall be
of construction similar to a standard
rafling except that it is mounted on a
wall or partition, and does not include

an intermediate rail. It shall have a
smooth surface along the top and both
sides of the handrial. The handrail shall
have an adequate handhold for any one
grasping it to avoid falling. Ends of the
handrail shall be constructed so as not
to constitute a projecticn hazard.

(i) The height of handralls shall be
not more than 34 inches nor less than 30
inches from upper surface of handrail
to surface of tread, in line with face of
riser or to surface of ramp.

(4i}) All handrails and railings shall
be provided with a clearance of approxi-
mately 3 Inches between the handrail or
railing and any other object.

(5) Floor opening covers shall be of
any material that meets the following
strength requirements:

(1) Conduits, trenches, and manhole
covers and thelr supports, when located
in roadways, and vehicular aisles, shall
be designed to carry a truck rear-axle
load of at least 2 times the maximum
intended load:

(i) The floor opening cover shall be
capable of supporting the maximum in-
tended load and so installed as to pre-
vent accidental displacement.

(6) Skylight openings that create a
falling hazard shall be guarded with 8
standard railing, or covered in accord-
ance with subparagraph (5) (i) of this
paragraph.

(7T} Wall opening protectlon shall
meet the following requirements:

«) Barriers shall be of such construc-
tion and mounting that, *hen in place
at the opening, the barrler is capable of
withstanding a load of at least 200
pounds applied n any direction (except
upward), with a minimum of deflection
at any point on the top rail or corre~
sponding member.

(1) Screens shall be of such construe-
tion and mounting that they are capable
of withstanding a load of at least 200
pounds applied horizontally at any point
on the near side of the screen. They may
be of solid construction, of grill work
with openings not more than 8 inches
long, or of slat work with openings not
more than 4 inches wide with length
unrestricted.

§ 1926.501  Stairways.
(a) On all structuies, two or more

floors (20 feet or over: in helght, stair- -

ways, ladders, or ramps shall be provided
for employees during ‘he construction
period.

(b) Stairway ralling. and guardralls
shall meet the requirements of § 1518.500
(e) and (1),

(e) Al parts of stairways shall be free
of hazardous projections, such as pro-
truding nails.

(d) Debris, and other foose materfals,
shall not be allowed on or under
stairways.

(e) Slippery conditions on stairways
shall be eliminated as soon as possible
after they oceur.

(f} Permanent steel or other metal
stairways, and landings with hollow
pan-type treads that are to be filled with
concrete or other materials, when used
during construction, shall be filled to the
level of the nosing with solid material,
The requirement shall not apply during

the period of actual construction of the
stairways themselves,

(8) Wooden treads for temporary
scrvice shall be full width,

th) Metal landings shall be secured in
place before fllling.

(1) Temporary stalrs shall have a
landing not less than 30 Inches in the
direction of travel at every 12 feet of
vertical rise,

(}) Stalrs shall be installed at angles
to the horizontal of between 30° and 50°.

(k) Rise height and tread width shall
be uniform throughout any fight of
stairs including any foundation structure
used as one or more treads of the stalrs,

(1) All stairs shall be lighted in ac-
cordance with Subpart D of this part,

(m) Spiral stairways shall not be per-
mitted except for special limited usage
and secondary access situations where it
is not practical ta provide a~conventional
stairway.

§ 1926.502 Definitions
this subpan,

(a) “Floor hole”—An opening measur-
ing less than 12 fnches but more than 1
inch in its least dimension in any floor,
roof, or platform through which ma-
terials but not persons may fall, such as a
belt hold, pipe opening, or slot opening.

(b) “Floor opening”—An openlng
measuring 12 Inches or more in its least
dimension in any floor, roof, or platform,
through which persons may fall.

(¢) “Handrall"—A bar or pipe sup-
ported on brackets from a wall or parti-
tion, as on & stairway or ramp, o fur-
nish persons with a handhold in case of
tripping.

(d} “Nose, nosing”~That portion of
a tread projecting beyond the face of the
riser immediately below,

(e} “"Platform"—A working space for
persons, elevated above the surrounding
floor or ground, such as a balcony or
platform for the operation of machinery
and equipment.

(f) “Runway”—A passageway for per-
sons, elevated above the surrounding
floor or ground level, such as a footwalk
along shafting or & walkway beiween
buildings.

(g) “Rise"—The vertical distance
from the top of & tread to the top of the
next higher tread.

(h) “Stajr platform"—An extended
step or landing breaking a continuous
run of stairs,

(s “Stair ralling™—A vertical barrier
erected along exposed sides of a stalrway
to prevent {alls of persons.

(}) “Stairs. starrways"—A series of
steps leading from one level or floor to
another, or leading to platforms, pits,
boller rooms, crossovers, or around
machinery, tanks, and other equipment
that are used more or Iess continuously
or routinely by employees or only occa-
sionally by specific individuals. For the
purpose o. this subpart, a sertes of steps
and landings having three or more rises
constitutes stairs or stairway,

(k) “Standard railing"—A vertical
barrier erected along exposed edges of a
fluor opening, wall opening, ramp, plat-
form, or runway to prevent falls of
persons.

(1) “Standard strength and construc-
tion'-—Any construction of rallings,

applicable to
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covers, or other guards that meets the
requirements of this subpart.

(m) “Toe board"~—A vertical barrier
at floor level erected along exposed edges
of a floor opening, wall opening, plat-
form, runway, or ramp to prevent falls
of materials,

(n) "“Tread width"—The horizontal
distance from front to back of tread,
including nosing, when used.

(0) “Wall opening”-—An opening at
least 30 inches high and 18 inches wide,
in any wall or partition, through which
persons may fall, such as a yard-arm
doorway or chute opening.

Subpart N—Cranes, Derricks, Hoists,
Elevators, and Conveyors

§ 1926.550 Cranes and deericks.

(a) General requirements. (1) The
employer shall comply with the manu-
facturer's specifications and limitations
applicable to the operation of any and
&ll cranes and derricks. Where manufac-
turer's specifications are not available.
the limitations assigned fo the equip-
ment shall be based on the determina-
tions of a qualified engineer competent
in this fleld and such determinations will
be appropriately documented and re-
corded. Attachments used with cranes
shall not exceed the capacity, rating, or
scope recommended by the manufac-
turer, -

(2) Rated load capacities, and rec-
ommended operating speeds, special
hazard warnings, or instruction, shall
be consplcuously posted on all equip-
ment. Instructions or warnings shall be
visible to the operator while he is at his
control station.

(3} A boom angle indicator and a load
indicating device in good working order
shall be provided. A load moment device
approved by & government or private
agency recognized by the U.S. Depart-
ment of Labor will be accepted in lieu of
& boom angle indicator and a load-
indicating device.

(4) Hand signals to crane and der-
rick operators shall be those prescribed
by the applicable ANSI standard for the
type of crane in use. An illustration of
the signals shall be posted at the job site.

(5) The employer shall designate e
wompetent person who shall inspect all
machinery and equipment prior to each
use, and during use to make sure it is in
safe operating condition. Any deficien-
cles shall be repalred, or defective parts
replaced, before continued use.

{6) A thorough, annual inspection of
the holsting machinery shall be made by
a competent person, or by a government
or private agency recognized by the U.S.
Department of Labor. The employer shall
maintain a record of the dates and re-
sults of inspections for each hoisting
imachine and plece of equipment.

(1} Wire rope shall be taken out of
service when any of the following condi-
tions exist:

() In running ropes, six randomly
‘distributed broken wires in one lay or
:hree broken wires In one strand In one

ay;
() Wear of one-third the original
diameter of outside individual wires.

Kinking, crushing, bird caging, or any
other damage resulting in distortion of
the rope structure;

(jil) Evidence of any heat damage
from any cause;

«lv) Reductions frem nominal diam-
eter of more than one-sixty-fourth inch
for diameters up to and including five-
sixteenths inch, one-thirty-second inch
for diameters three-eighths inch to and
including one-half inch, three-sixty-
fourths iInch for diameters nine-six-
teenths inch to and including three-
fourths inch, one-sixteenth inch for
diameter seven-eighths inch to 1!}
inches Inclusive, three-thirty-seconds
inch for diameters 14 to 1Y% inches
inclusfve;

(v) In standing ropes, more than two
broken wires in one lay in sections be-
yond end connections or more than one
broken wire at an end connectlon.

(vi) Wire rope safety factors shall be
in accordance with American National
Standards Institute B 30.5-1968 or SAE
J959-1966.

(8) Belts, gears, shafts, Dpulleys,
sprockets, spindles, drums, fly wheels,
chains, or other reciprocating, rotating,
or other moving parts or equipment
shall be guarded if such parts are ex-
posed to contact by employees, or other~
wise create a hazard. Guarding shall
meet the requirements of the American
National Standards Institute B 15.1-
1958 Rev. Safety Code for Mechanical
Power Transmission Apparatus.

19) Accessible areas within the swing
radius of the rear of the rotating super~
structure of the crane, either perma-
nently or temporarily mounted, shall be
barricaded in such a manner as to pre-
vent an employee from being struck or
crushed by the crane.

(10> All exhaust pipes shall be
guarded or insulated in areas where con-
tact by employees is possible in the per-
formance of normal duties.

(11) Whenever internal combustion
engine powered equipment exhausts i1
enclosed spaces, tests shall be made and
recorded to see that employees are not
exposed to unsafe concentrations of toxic
gases or oxygen deficient atmospheres.

(12) All windows in cabs shall be
of salety glass. or equivalent, that intro-
duces no visible distortion, that will
interfere with the safe operation of the
machine.

(13) ) Where necessary for rigging
or service requirements, a ladder, or
steps, shall be provided to give access to
a cab roof.

(i) On cranes, guardralls, handholds
and steps shall be provided for easy
access to the car and cab conforming to
American National Standards Institute
B30.5.

i) Platforms and walkways shall
have anti-skid surfaces.

(14) Fuel tank filler pipe shall be lo-
cated in such a position, or protected in
such manner, as to nhot allow spill or
overflow to run anto the engine, exhaust,
or electrical equipment of any machine
being {ueled.

<i} An accessible fire extinguisher of
5BC rating, or higher, shall be available
at all operator stations or cabs of
equipment.

i) All fuels shall be transported,
stored, and handled to meet the rules of
Subpart F of this part. When fuel is
transported by vehicles on public hlgh-
ways, Department of Transportation
rules contained in 49 CFR Parts 177 and
393 concerning such vehicular trans-
portation are considered applicable,

(15) Except where electrical distribu-
tion and transmission lines have been de-
energized and visibly grounded at point
of work or where insulating barriers, not
& part of or an attachment to the equip-
ment or machinery, have been erected to
prevent physical conlact with the lines,
equipment or machines shall be operated
proximate to power lines only in accord-
ance with the following:

(§) For lines rated 50 kV. or below,
minimum clearance between the lines
and any part of the crane or lcad shall
be 10 feet;

(i) For lines rated over 50 kV., mini-
mum clearance between the lines and
any part of the crane or load shall be 10
feet plus 0.4 inch for each 1 kV. over 50
kV., or use twice the length of the line
insulator but never less than 10 feet:

tiiiv In transit with no load and boom
lowered, the equipment clearance shall
be a minimum of 4 feet for voltages less
than 50 kV., and 10 feet for voltages over
50 kV, up to and including 345 kV., and
16 feet for voltages up to and including
750 kV.

tiv) A person shall be designated to
observe clearance of the equipment and
give timely warning for all operations
where it is difficult for the operator to
maintain the desired ¢learance by visual
means:

v} Cage-type boom guards, insulat-
ing links, or proximity warning devices
may be used on tranes, but the use of
such devices shall not alter the require-
ments of any other regulation of this
part even if such device is required by
law or regulation;

vi} Any overhead wire shall be con-
sidered to be an energized line unless
and until the person owning such hne
or the electrical utility authorities in-
dicate that it is not an energized line
and it has been visibly grounded;

(vii) Prior to work near transmlitter
towers where an electrical charge can be
induced in the equipment or materials
being handled, the transmitter shall be
de-energized or tests shall be made to
determine if electrical charge is induced
on the crane. The following precautions
shall be taken when necessary to dissi-
pate induced voltages:

(a) The equipment shall be provided
with an electrical ground directly to the
upper rotating structure supporting the
boom; and

(b) Ground Jjumper cables shall be
attached to materials being handled by
boom equipment when electrical charge
is induced while working near energized
transmitters, Crews shall be provided
with nonconductive poles having large
alligator clips or other similar protection
to attach the groun# cable to the load.

(¢) Combustible and flammable ma-
terials shall be removed from the imme-

* diate area prior to operations.

(16) No modifications or additions
which affect the capacity or safe opera-
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tion of the equipment shall be made by
the employer without the manufacturer’s
written approval. If such modifications
or changes are made, the capacity, opera-
tlon, and maintenance instruction plates,
tags, or decals, shall be changed accord-
ingly. In no case shall the original safety
factor of the equipment be reduced.

(AT The employer shall comply with
Power Crane and Shovel Association,
Mobile Hydraullic Crane Standard No. 2.

(18) Sideboom cranes mounted on
wheel or crawler tractors shall meet the
requirements of SAE 1743a-1964.

(b) Crawler, locomotive, and truck
cranes. (1) All jibs shall have positive
stops to prevent their movement of more
than 5° above the stralght line of the
§lb and boom on conventional type crane
booms. The use of cable type belly slings
does not constitute compliance with this
rule.

(2) All crawler, truck, or locomotive
cranes in use shell meet the applicable
requirements for design, Inspection, con-
struction, testing, maintenance and op-
eration as prescribed tn the ANSI
B30.5-1968, Safety Code for Crawler,
Locomotive and Truck Cranes.

(c) Hammerhead tower cranes. (1)
Adequate clearance shall be maintalned
between moving and rotating structures
of the crane and fixed objects to allow
the passage of employees without harm.

(2) Employees required to perform
duties on the horizontal boom of ham-
merhead tower cranes shall be protected
against falling by guardrails or by
safety belts and lanyards attached to
lifelines in conformance with Subpart E
of this part.

(3) Buffers shall be provided at both
ends of travel of the trolley.

(4) Cranes mounted on rail tracks
shall be equipped with limit switches
limiting the travel of the crane on the
track and stops or buffers at each end
of the tracks.

(5) All hammerhead tower cranes in
use shall meet the applicable require-
ments for design, construction, installa-
tion, testing, maintenance, inspectlon,
and operation as prescribed by the
manufacturer,

(d) Overhead und gantry cranes. (1)
The rated load of the crane shall be
plainly marked on each side of the crane,
and if the crane has more than one hoist-
ing unit, each holst shall have {ts rated
load marked on it or its load block, and
this marking shall be clearly legible
{rom the ground or fioor.

(2) Bridge trucks shall be equipped
with sweeps which extend below the top
of the rail and profect in front of the
truck wheels.

(3) Except for floor-operated cranes,
a gong or other effective audible warning
signal shall be provided for each crane
equipped with a power traveling
mechanism.

(4) All overhead and gantry cranes in
use shall meet the applicable require-
ments for design, construction, jnstalla~
tion, testing, maintenance, inspection,
and operation as prescribed fn the ANSX
B30.2.0-1867, Safety Code for Overhead
and Gantry Cranes.

(e} Derricks. All derricks in use shall
meet the applicable requirements for
design, construction, installation, inspec-
tion, testing, maintensance, and operation
as prescribed in American National
Standards Institute B30.6-1969, Safety
Code for Derricks.

{f) Floating cranes end derricks—(1)
Mobile cranes mounted on barges. (1)
When a mobile crane {s mounted on a
barge, the rated Joad of the crane shall
not exceed the original capacity specified
by the manufacturer,

1) A load rating chart, with clearly
legible letters-and figures, shall be pro-
vided with each crane, and securely fixed
at a location easily visible to the opera-
tor.

i1y When load ratings are reduced to
stay within the limits for list of the
barge with a crane mounted on it, & new
load rating chart shall be provided.

({v) Mobile cranes on barges shall be
positively secured.

(2) Permanently mounted floating
cranes and derricks. (1) When cranes and
derricks are permanently installed on a
barge the capacity and limitations of use
shall be based on competent design
criteria.

(1) A load rating chart with clearly
legible Jetters and figures shall be pro-
vided and securely fixed at a location eas-
fly visible to the operator.

(i) Floating cranes and floating der-
ricks In use shall meet the applicable
requirements for design, construction, in-
stallation, testing, malintenance, and
operation as prescribed by the manufac-
turer.

(3) Protection of employees working
on barges. The employer shall comply
with the applicable requ{rements for pro-
tectlon of employees working onboard
marine vessels specified in § 1926.605.

§ 1926.551 Helicopters.

(a) Helicopter cranes when used shall
be certified and conform to all applica-
ble regulations of the FAA, 14 CFR Part
133,

(b) Rotorcraft pllots shall be licensed
to conduct external-load operations in
accordance with the FAA regulations, 14
CFR Part 133.

§ 1926.552 Matvcial hoists, personncl
hoists, and clevators.

(a) General requirements. (1) The
employer shall comply with the man-
ufacturer’s specifications and limitations
applicable to the operatlon of all hoists
and elevators. Where manufacturer's
specifications are not available, the lim-
itations assigned to the equipment shall
be based on the determinations of a pro-
fessional engineer competent in the fleld.

(2) Rated load capacities, recom-
mended operating speeds, and special
hazard warnings or Instructions shall be
posted on cars and platforms.

(3) Wire rope shall be removed {from
service when any of the following con-
ditions exists:

() In hoisting ropes, six randomly
distributed broken wires in one rope lay

or three broken wires in one strand in
one rope lay;

(i) Abrasion, scrubbing, flattening, or
peening, causing loss of more than one-
third of the original diameter of the
outside wires;

(iil) Evidence of any heat damage re-
sulting from a torch or any damage
caused by contact with electrical wires;

(iv) Reduction from nominal diam-
eter of more than three sixty-fourths
inch for diameters up to and including
three-fourths inch; one-sixteenth inch
for diameters seven-eighths to 1%
inches; and three thirty-seconds inch for
diameters 1% to 134 {nches.

(4) Hoisting ropes shall be installed
in accordance with the wire rope manu-
facturer's recommendations.

(5) The Installation of live booms on
hofsts is prohibited.

(6) The use of endless belt-type man
lifts on construction shall be prohibited.

(b} Material hoists. (1) {) Operating
rules shall be established and posted at
the operator’s station of the holst. Such
rules shall include signal system and
allowable line speed for varfous loads.
Rules and notlces shall be posted on the
car frame or crosshead In a conspicuous
location, including the statement “No
Riders Allowed.”

(1i) No person shall be allowed to ride
on material hoists except for the pur-
poses of Inspection and maintenance.

(2) All entrances of the hoistways
shall be protected by substantial gates
or bars which shall guard the full width
of the landing entrance. All holstway
entrance bars and gates shall be painted
with diagonal contrasting colors, such
as black and yellow stripes.

(1) Bars shall be not less than 2- by
4-inch wooden .bars or the equivalent,
located 2 feet from the hoistway line.
Bars shall be located not less than 38
inches nor more than 42 inches above
the floor.

(11) Gates or bars protecting the en-
trances to hoistway shall be equipped
with a latching device.

(3) Overhead protective covering of
2-inch planking, %-inch plywood, or
other solid material of equivalent
strength, shall be provided on the top
of every material hoist cage or platform.

{4) The operator's staticn ¢f a hoist-
ing machine shall be provided with over-
head protection equivalent to tight
planking not less than 2 inches thick.
The support for the overhead protection
shall be of equal strength.

(5) Holst towers may be used with or
without an enclosure on all sides. How-
ever, whichever alternative is chosen, the
following applicable conditions shall be
met:

(1) When a hoist tower s enclosed, it
shall be enclosed on all sides for its en-
tire height with a screen enclosure of
¥ -inch mesh, No. 18 U.S. gauge wire or
equivalent, except for landing access.

() When a hoist tower is not en-
closed, the holst platform or car shall be
totally enclosed (caged) on all sides for
the full height between the floor and the
overhead protective covering with %-
{nch mesh of No. 1¢ U.S. gauge wire or
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equivalent, The hoist platform enclosure
shall include the required gates for load-
ing and unloading. A 6-foot high en-
closure shall be provided on the unused
sides of the hoist tower at ground level.

(6) Car arresting devices shall be in-
stalled to function [n case of tope faflure.

(T) All material hoist towers shall be
designed by a licensed professional engi-
neer.

(81 ANl material hoists shall conform
to the requirements of ANSI A10.5-1969,
Safety Requirements for Materlal
Hoists.

(c) Personnel hoists. (1) Hoist towers
outside the structure shall be enclosed
for the full height on the side or sides
used for entrance and exit to the struc-
ture, At the lowest landing, the enclosure
on the sides not used for exit or entrance
to the structure shall be enclosed to &
height of at least 10 feet. Other sides of
the tower adjacent to floors or scaffold
platforms shall be enclosed to 8 height of
10 feet above the level of such floors or
scaflolds,

(2) Towers inside of structures shall
be enclosed on all four sides throughout
the full helght.

(3) Towers shall be anchored to the
structure at intervals not exceeding 25
feet. In addition to tle-ins, a series of
guys shall be installed. Where tie-Ins
are not practical the tower shall be an-
chored by means of guys made of wire
rope at least one-half inch in diameter,
securely fastened to anchorages to en-
sure stability.

(4) Holistway doors or gates shall be
not less than 6 feet 6 inches high and
shall be provided with mechanical locks
which cannot be operated from the land-
ing side, and shall be accessible only to
persons on the car,

(5) Cars shell be permanently en-
closed on all sides and the top, except
sldes used for entrance and exit, which
have car gates or doors.

(6) A door or gate shall be provided
at each entrance to the car which shall
protect the full width and height of the
car entrance operndng.

(7) Overhead protective covering of
2-inch plenking., 3-inch plywood or
other solid material ©f eguivalen
strength shall be provided on the top
of every personnel hoist.

(8) Doors or gates shall be provided
with electric contacts which do not allow
movement of the hoist when door or gate
1is open.

(9) Safetles shall be capable of stop-
ping and holding the car and rated load
when ftraveling at governor tripping
speed.

(10) Cars shall be provided with &
capacity and date plate secured in a con-
spicuous place on the car or crosshead.

(11) Internal combustion engines shall
not be permitted for direct drive.

(12) Normal and final terminal stop-
ping devices shall be provided.

(13) An emergency stop switch shall
be provided in the car end ‘dnarked
“Stop.”

(14) Ropes: (§) The minimum num-
ber of holsting ropes used shall be three
;o:l-s ttr:ct.km holsts and two for drum-type

olsts.

(1) The minimum diameter of hoisting
and counterwelght wire ropes shall be
15-inch.

«1if) Safety factors:

Minimust FACTORS OF SATETY FOR SUSPENSION
wine Rores
Rope specd
tn feet per
minute:

Minimum
factor of
safety

(15) Following assembly and erection
of hoists, and before being put in serv-
ice, an inspection and test of all func-
tions and safety devices shall be made
under the supervision of 8 competent
person. A similar inspection and test is
required following major alteration of an
existing installation. All hoists shall be
inspected and tested at not more than
3-month intervals. Records shall be
maintained and kept on file for the du-
ration of the job.

(16) All personnel holists used by em-
ployees shall be constructed of materials
end components which meet the specl-
fications for materials, construction,
safety devices, assembly, and structural
integrity as stated in the American Na-
tional Standard A10.4-1963, Safety Re-
quirements for Workmen's Holsts. The
requirements of this subpgragraph (16}
do not apply to cantilever type person-
nel hoists.

(17) 1) Personnel holsts used in bridge
tower construction shall be approved by
a registered professional engineer and
erected under the supervision of & quali-
fied engineer competent in this field.

¢ii) When a hoist tower is not en-

- closed, the hoist platform or car shall be

totally enclosed (caged) on all sides for
the full helght between the floor and the
overhead protective covering with 34-
inch mesh of No. 14 U.S. gauge wire or
equivalent. The hoist platform enclosure
shall incfude the required gates for load-
ing and unloading.

il) These hoists shall be inspected
and maintained on a weekly basis, When-
ever the hoisting equipment is exposed to
winds exceeding 35 miles per hour it shall
be inspected and put in operable condi-
tion before reuse.

(iv) Wire rope shall be taken out of
service when any of the following condi-
tions exist:

(a) In running ropes, six randomly
distributed broken wires in one lay or
three brokeng wires in one strand in one
lay;

tb) Wear of one-third the original
diameter of outside individual wires.
Kinking, crushing, bird caging, or any
other damage resulting in distortion of

the rope structure;

(c) Evidence of any heat damage
from any cause;

(d) Reductions from nomina! diam-
eter of more than three-sixty-fourths
inch for diameters to and including
three-fourths inch, one sixteenth inch
for diameter seven-eighths inch to 1%
inches inclusive, three-thirty-seconlds
inch for diameters 1Y to 1!'2 inches
inclusive:

(e} In standing ropes, more than two
broken wires in one lay in sectlons be-
yond end connections or more than one
broken wire at an end connection.

(d} Permanent elevators under the
care and custody of the employer and
used by employees for work covered by
this Act shall comply with the require-
ments of American National Sftandards
Institute A17.1-1965 with addenda
Al7.12-1967, Al7.1b-1968, Al7.1c-1969,
A17.1d-1970, and inspected In accordance
with A17.2-1960 with addenda Al7.2a-
1965, A17.2b-1967.

§ 1926.553 Basc-mounted drum hoist<,

(a) General requirements. (1) Ex-
posed moving parts such as gears, pro-
jecting screws, setscrews, chain, cables,
chain sprockets, and reciprocating or
rotating parts, which constitute a hazard,
shall be guarded.

(2) Al controls used during the nor-
mal operation cycle shall be located
within easy reach of the operators
station.

(3) Electric motor operated hoists
shall be provided with:

() A device to disconnect all motors
from the line upon power fajlure and not
permit any motor to be restarted until
the controller handle is brought to the
“off” position;

(i) Where applicable, an overspeed
preventive device;

(lii) A means whereby remotely
operated holsts stop when any control is
ineflective.

(4} All base-mounted drum hoists in
use shall meet the applicable require-
ments for design, construction, installa-
tion, testing, inspection, maintenance,
and operation, as prescribed by the
manufacturer.

(b) Specific requirements. {Reservedl

§ 1926.554 Overhead hoists.

(a) Gerneral requirements. (1} The
safe working load of the overhead holst,
as determined by the manufacturer, shall
be indicated on the holst, and this safe
working load shall not be exceeded,

(2) The supporting structure to which
the hoist is attachsd shall have a safe
working load equal to that of the holst,

(3) The support shall be arranged so
as to provide for free movement of the
hoist and shall not restrict the hoist from
lining itself up with the load.

(4) The hoist shall be installed only
in locations that will permit the operator
to stand clear of the load at all times,

(5) Alr hoists shall be connectd to an
air supp'y of sufficient capacity and pres-
sure to safely operate the hoist. All air
‘hoses supplying air shall be positively
conhected to prevent thelr becoming dis-
connected during use.
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(6) All overhead hofsts in use shall
meet the applicable requirements for
construction, design, installation, testing,
Inspection, maintenance, and operation,
as prescribed by the manufacturer,

(b) Specific requirements. {Reserved)

§ 1926.555 Conveyors.

(a) General requirements. (1) Means
for stopping the motor or engine shall
be provided at the operator's station,
Conveyor systems shall be equipped with
an audible waming signal to be sounded
immedlately before starting up the
conveyor,

(2) If the operator’s station is at a re-
mote point, similar provistons for stop-
ping the motor or engine shall be pro-
vided at the motor or engine location.

(3) Emergency stop switches shall be
arranged so that the conveyor cannot be
started mgain until the actuating stop
switch has been reset to running or “On”
position.

(4) Screw conveyors shall be guarded
to prevent employee contact with turn-
ing flights.

(5) Where a conveyor passes over work
areas, alsles, or thoroughfares, suitable
guards shall be provided to protect em~
ployees required to work below the con~
veyors.

(6) All crossovers, alsles, and passage-
ways shall be conspicuously marked by
suitable signs, as required by Subpart G
of this part.

(7) Conveyors shall be locked out or
otherwise rendered {noperable, and
tagged out with a “Do Not Operate” tag,
during repairs and when operation is
hazardous to employees performing
maintenance work.

(8) All conveyors in use shall meet the
applicable requirements for design, con-
struction, inspection, testing, mainte-
nance, and operation, as prescribed in
the ANSI B20.1-1957. Salety Code for
Conveyors, Cableways, and Related
Equipment.

Subpart O—Motor Vehicles, Mecha-
nized Equipment, and Marine
Operations

§ 1926.600 Equipment.

(a) General requirements. (1) All
equipment left unattended at night, ad-
Jacent to & highway in normal use, or ad-
Jacent to construction areas where work
is in progress, shall have appropriate
lights or reflectors, or batricades
equipped with appropriate lights or re-
flectors, to identify the location of the
equipment.

(2) A safety tire rack, cage, or equiva-
lent protection shall be provided and used
when inflating, mounting, of dismount-
ing tires installed on split rims, or rims
equipped with locking rings or similar
devices.

(3) 1) Heavy machinery, equipment,
or parts thereof, which are suspended or
held aloft by use of slings, holsts, or jacks
shall be substantially blocked or cribbed
to prevent falling or shifting before em-
ployees are permit‘ed to work under or
between them. Bulldozer and scraper
blades, end-loader buckets, dump bodles,
and similar equipment, shall be either
fully lowered or blocked when being re-

paired or when not In use, All controls
shall be in a neutral positlon, with the
motars stopped and brakes set, unless
work being performed requires other-
wise.

(i1} Whenever the eguipment is
parked, the parking brake shall be set.
Equipment parked on inclines shall have
the wheels chocked and the parking
brake set.

(4) The use, care and charging of all
batteries shall conform to the require-
ments of Subpart K of this part,

(5) All cab glass shall be safety glass,
or equivalent, that introduces no visible
distortion affecting the safe operation
of any machine covered by this subpart.

(6) All equipment covered by this sub-
part shall comply with the requirements
of §1926.550(a)(15) when working or
being moved in the vicinity of power
lines or energized transmitiers.

(b) Specific requirements. [Reserved}

Motor yehicles.

§ 1926.601

(a) Coverage. Motor vehicles as cov-
ered by this part are those vehicles that
operate within an off-highway jobsite,
not open to public traffic. The require-
ments of this sectlon do not apply to
equipment for which rules are prescribed
in§ 1926.602.

(b) General requirements. (1) All ve-
hicles shall have a service brake system,
an emergency brake system, and a park-
ing brake system. These systems may use
common components, and shall be main-
tained in operable condition.

(2) (1) Whenever visibility conditions
warrant additional light, all vehicles, or
combinations of vehicles, in use shall be
equipped with at least two headlights
and two taillights in operable condition.

(1) All vehicles, or combination of
vehicles, shall have brake lights in opera-~
ble condition regardless of light con-
ditlons.

(3) Al vehicles shall be equipped with
an sdequate audible warning device at
the operator's station and In an operable

condition.

(4) No employer shall use any motor
vehicle equipment having an obstructed
view to the rear unless:

(1) The vehicle has a reverse signal
alarm audible above the swrrounding
nolse level or:

{11) The vehicle is backed up only
when an observer slgnals that it is safe
to do so.

(5) All vehicles with cabs shall be
equipped with windshields and powered
wipers. Cracked and broken glass shall
be replaced. Vehicles operating in areas
or under conditions that cause fogging
or frosting of the windshields shall be
equipped with operable defogging or de-
frosting devices.

(8) All haulage vehicles, whose pay
1oad is loaded by means of cranes, power
shovels, loaders, or similar equipment,
shall have a cab shield and/or canopy
adequate to protect the operator from
shifting or falling materials.

(1) Tools and material shall be se-
cured to prevent movement when trans-
ported In the same compartment with
employees.

(8) Vehicles used fo transport em-
ployees shall have seats firmly secured
and adequate for the number of employ-
ees to be carrfed.

(9) Seat belts and anchorages meeting
the requirements of 49 CFR Part 571 (De-
partment of Transportation, Federal
Motor Vehicle Safety Standards) shall
be Installed in all motor vehicles.

(10) Trucks with dump bodies shall
be equipped with positive means of sup-
port, permanently attached, and capable
of being locked in position to prevent
accidental lowering of the body while
Lnaintenance or inspection work is being

one.

(11) Operating levers, controlling
holsting or dumping devices on haulage
bodies, shall be equipped with a latch
or other device which will prevent acci-
dental starting or {tripping of the
mechanism.

(12) Trip handles for tailgates of
dump trucks shall be so arranged that,
in dumping, the operator will be in the
clear,

(13) (1) All rubber-tired motor vehicle
equipment manufactured on or after
May 1, 1972, shall be equipped with fend-
ers. All rubber-tired motor vehicle
equipment manufactured before May 1,
1872, shzll be equipped with fenders not
later than May 1, 1973.

(i) Mud flaps may be used in lieu of
fenders whenever motor vehicle equip-
ment is not designed for fenders.

(14) All vehicles fn use shill be
checked at the beginning of each shift
to assure that the following parts, equip-
ment, and accessories sre in safe operat-
ing condition and free of apparent
damage that could cause failure while in
use: Service brakes, including trailer
brake connectlons; parking system
(hand brake); emergency stopping sys-
tem (brakes); tires; horn; steering
mechanism; coupling devices; seat belts;
operating controls; and safely devices.
All defects shall be corrected before the
vehicle is placed in service. These
requirements also apply to equipment
such as lights, reflectors, windshield
wipers, defrosters, fire extinguishers, etc.,
where such equipment is necessary.

§ 1926.602 Material handling
ment.

(a) Earthmoving equipment; general.
(1) These rules apply to the follow-
ing types of earthmoving equipment:
scrapers, loaders, crawler or wheel trac-
tors, bulldozers, off-highway trucks,
graders, agricultural and industrial trac-
tors, and simllar equipment. The promul-
gation of specific rules for compactors
and rubber-tired “skid-steer” equipment
Is reserved pending consideration of
standards currently being developed.

<2) Seat belts. (1) Seat belts shall be
provided on all equipment covered by
this section and shall meet the require-
ments of the Soclety of Automntive En-
gineers, J386-1969, Seat Belts ior Con-
Struction Equipment. Seat belts for agri-
cultural and lght industrial tractors
shall meet the seat belt requirements of

equip-
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Society of Automotive Engineers J333a-
1970, Operator Protection for Agricul-
+ural and Light Industrial Tractors.

-Z) Seat belts need not be provided
for equipment which is designed only for
standup operation.

(i) Seat belts need not be provided
for equipment which does not have roll-
over protective structure (ROPS) or
adequate canopy protection.

(3) Roadway grades. Roadway grades
for construction equipment use shall be
designed by a qualified engineer, com-
petent in this field, and constructed to
accommodate all of the equipment using
the roadway. Emergency access ramps
and berms shall be constructed to
restrain and control runaway vehicles.

<4) Brakes. All earthmoving equip-
ment mentioned in this §1518.602(a)
shall have a service braking system ca-
pable of stopping and holding the equip-
ment fully loaded, as specified In Society
of Automotive Engineers SAE-J237,
Loader Dozer-1971, J236, Graders—
1971, and J31§b, Scrapers-1971. Brake
systems for self-propelled rubber-tired
off-highway equipment manufactured
after January 1, 1972 shall meet the
applicable minimum performance cri-
teria set forth in the following Society
of Automotive Engineers Recom-
mended Practices:

Self-Propeiled

Scrapers .... SAE J319b-1971
Self-Propelied

Graders .__.. SAE J236-19T1
Trucks and

Wsagons ... SAE J166-1971
Front End Losders

and Dozers.. BAE J237-1971

(5) Fenders. Pneumatlc-tired earth-
moving haulage equipment (trucks,
scrapers, tractors, and tralling units)
whose maximum speed exceeds 15 miles
per hour, shall be equipped with fenders
on all wheels to meet the requirements
of Society of Automotive Engineers SAE
J321a-1970, Fenders for Pneumatic-
Tired Earthmoving Haulage Equibment.
An employer may, of course, at any time
seek to show under §1926.2, that the un-
covered wheels present no hazard to per-
sonnel from flying materials.

() Rou-cver protection structures
(ROPS). Th» promulgation of standards
requiring rol’-over protective structures
(ROPS) Is reserved pending further
studv and dcvelopment,

(71 Rollover protective structures for
off-highway irucks, The promulgation
of standards for rollover protective struc-
tures for off-highway trucks is reserved
pending further study and development.

(4) Specific eflective dates—brakes
and fenders. Equipment mentioned in
subparagraphs (4) and (5) of his para-
graph, and manufactured after January
1, 1872, which is used by any employer
after that date, shall comply with the
applicable rules prescribed therein con-
cerning brakes and fenders. Equipment
mentioned in subparagraphs (4) and (5)
of this paragraph, and manufactured
before January 1, 1972, which is used
by any employer “fter that date, shall
meet the applicable rules prescribed
herein not later than June 30, 1973. It
should be noted that, as permitted under

§1926.2, employers may request varia-
tions from the applicable brakes and
fender standards required by this sub-
part. Employers wishing to seek varia-
tions from the applicable brakes and
fenders rules may submit any requests
for variations after the publication of
this document in the FEDERAL RECISTER.
Any statements intending to meet the
requirements of §1926.2(b) (4), should
specify how the variation would protect
the safety of the employees by provid-
ing for any compensating restrictions on
the operation of equipment.

(8) Audible alarms. (1) All bidirec-
tional machines, such as rollers, com-
pacters, front-end loaders, bulldozers,
and similar equipment, shall be equipped
with & horn, distinguishable from the
surrounding noise level, which shall be
operated as needed when the machine is
moving in either direction. The hom
shall be malintained in an operative
condition.

(i) No employer shall permit earth-
moving or compacting equipment which
has an obstructed view to the rear to be
used In reverse gear unless the equip-
ment has in operation a reverse signal
alarm distinguishable from the sur-
rounding nolse level or an employee sig-
nals that it is safe to do so.

(10) Scissor points. Scissor points on
all front-end loaders, which constitute a
hazard to the operator during normal
operation, shall be guarded.

(b} Ezcavating and other equipment.
(1) Tractors covered in paragraph (a)
of this section shall have seatbelts as
required for the operators when seated
in the normal seating arrangement for
tractor operation, even though back-
hoes, breakers, or other similar attdich-
ments are used on these machines for
excavating or other work.

(2) For the purposes of this Subpart
and of Subpart N of this part, the nomen-
clatures and descriptions for measure-
ment of dimensions of machinery and
attachments shall be as described in So-
clety of Automotive Engineers 1970
Handbook, pages 1088 through 1103.

(3) The safety requirements, ratios,
or limitations applicable to machines or
rttachment usage covered in Power
Crane and Shovel Association's Stand-
ards No. 1 and No. 2 of 1968, and No. 3
of 1969, shall be compiled with, and shall
apply to cranes, machines, and attach-
ments under this part.

(¢) Lifting and hauling equipment
(other than equipment covered under
Subpart N of this part). (1) Industrial
trucks shall meet the requirements of
§ 1926.600and the following:

(1) Lift trucks, stackers, etc., shall
have the rated capacity clearly posted
on the vehicle so as to be clearly visible
to the operator. When auxiliary remov-
able counterwelghts are provided by the
manufacturer, corresponding allernate
rated capacities aled shall be clearly
shown on the vehicle. These ratings shall
not be exceeded.

(1) No modifications or additions
which affect the capacity or safe opera-
tion of the equipment shall be made
without the manufacturer's written ap-
proval. If such modifications or changes

are made, the capacity, operation, and
maintenance instruction plates, tags, or
decals, shall be changed accordingly. In
no case shall the original safety factor of
the equipment be reduced.

(i) If a losd Is Jifted by two or more
trucks working in unison, the proportion
of the total load carried by any one truck
shall not exceed its capacity.

(iv) Steering or spinner knobs shall
not be attached to the steering wheel
unless the steering mechanism is of &
type that prevents road reactions from
causing the steering handwheel to spin.
The steering knob shall be mounted
within the periphery of the wheel.

(v) All highlift rider industrial trucks
shall be equipped with overhead guards
which meet the configuration and struc-
tural requirements as defined in para-
graph 421 of American National Stand-
ards Institute B56.1-1969, Safety Stand-
ards for Powered Industrial Trucks.

(vi) ANl industrial trucks in use shall
meet the applicable requirements of de-
sign, construction, stability, inspection,
testing, malntenance, and operatlon, as
defined in American Natjonal Standards
Institute B56.1-1969, Safety Standards
for Powered Industrial Trucks.

§ 1926.603 Piledriving equipment.

(a) General requirements. (1) Boilers
and piping systems which are a part of,
or used with, pile driving equipment shall
meet the applicable requirements of the
American Soclety of Mechanical Engl-
neers, Powers Boilers (section I).

(2) All pressure vessels which are a
part of, or used with, pile driving equip-
ment shall meet the applicable require-
ments of the American Society of Me-
chanical Englneers, Pressure Vessels
(section VIII}.

(3) Overhead protection, which wil
not obscure the vision of the operator, and
which meets the requirements of Subpart N of
this part, shall be provided. Protection shall be
the equivalent of 2-inch planking or other
solid material of equivalent strength.

(4) Stop blocks shall be provided for
the leads to prevent the hammer from
being ralsed against the head block.

(5) A blocking device, capable o1 safely
supporting the weight of the hammer,
-.shell be provided for placement in the
leads under the hammer at all times
while employees are working under the
hammer.

(6) Guards shall be providea across
the top of the head block to prevent the
cable from jumping out of the sheaves.

(7) When the leads must be icined
in the driving of batter piles, provisions
shall be made to stabilize the leads.

(8) Fixed leads shall be provided with
ladder, and adequate rings, or similar
sttachment points, so that the loft
worker may engage his safety belt lan-
vard to the leads. If the leads are pro-
vided with loft platform(s), such plat-
form(s) shail be protected by standard
guardralls.

(9) Steam hose leading to a steam
hammer or jet pfpe shall be securely at-
tached to the hammer with an adequate

. length of at least ¥4 -inch diameter chain
or cable to prevent whipping in the event
the joint at the hammer is broken. Alr
hammer hoses shall be provided-with the
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same protection as required for steam
lines.

(10) Safety chains, or equivalent
means, shall be provided for each hose
connection to prevent the line from
thrashing around in case the coupling
becomes disconnected.

(11) Steam llne controls shall consist
of two shutoff valves, one of which shall
be a quick-acting lever type within easy
reach of the hammer operator.

(12) Guys, outriggers, thrustouts, or
counterbalances shall be provided as
necessary to maintain stability of pile
driver rigs.

(b) Pile driving from barges and
floats. Barges or floats supporting pile
driving operations shall meet the ap-
plicable requirements of § 1926.605.

(¢} Pile driving equipment. (1) En-
gineers and winchmen shall accept sig-
nals only from the designated signalmen.

(2) All employees shall be kept clear
when piling is being holsted Into the
leads.

(3) When piles are being driven in an
excavated pit, the walls of the pit shall
be sloped to the angle of repose or sheet-
piled and braced.

(4) When steel tube piles are being
“blown out™, employees shall be kept well
beyond the range of falling materials.

(5) When it is necessary to cut off the
tops of driven piles, pile driving oper-
ations shall be suspended except where
the cutting operations are located at
least twice the length of the longest pile
from the driver.

(6) When driving jacked piles, all ac-
cess pits shall be provided with ladders
and bulkheaded curbs to prevent mate-
rial from falling into the pit.

§ 1926.604  Site clearing.

(a) General requirements. (1) Em-
ployees engaged in site clearing shall be
protected from hazards of irritant and
toxic plants and suitably instructed In
the first aid treatment available.

<2) All equipment used in site clear-
ing operations shall be equipped with
rollover guards meeting the require-
ments of this subpart. In addition, rider-
operated eguipment shall be equipped
with an overhead and rear canopy guard
meeting the following requirements:

() The overhead covering on this
canopy structure shall be of not less than
13-inch steel plate or Y -inch woven wire
mesh with openings no greater than 1
inch, or equivalent.

(i1} The opening in the rear of the
canopy structure shall be covered with
not Jess than %-inch woven wire mesh
with openings no greater than 1 inch,

(b) Specific requirements, [Reserved)

§ 1926.605 Marine operations and equip-
ment.

(a) Material handling operations, (1)
Operations fitting the definition of “ma-
teriel handling” shall be performed in
conformance with applicable require-
ments cf 29 CFR Part 1918, “Safety and
Health Regulations for Longshoring.”
The term “longshoring operations™
means the loading, unloading, moving,
or handling of construction materials,
equipment and supplies, etc. into, in, on,
or out of any vessel from a fixed struc-

ture or shore-to-vessel, vessel-to-shore
or fixed structure or vessel-to-vessel.

(b) Access to barpes. (1) Ramps for
access of véhicles to or between barges
shall be of adequate strength, provided
with side boards, well maintained, and
properly secured.

(2) Unless employees can step safely
to or from the wharf, float, barge, or
river towboat, either a ramp, meeting
the requirements of subparagraph (1)
of this paragraph, or & safe walkway,
shall be provided.

(3) Jacob’s ladders shall be of the
double rung or flat tread type, They shall
be well maintalned and properly secured.

(4) A Jacob's ladder shall elther hang
without slack from its lashings or be
pulled up entirely.

(5) When the upper end of the means
of access rests on or is flush with the top
of the bulwark, substantial steps, prop-
erly secured and equipped with at least
one substantla} hand rai} approximately
33 inches in height, shall be provided
between the top of the bulwark and the

deck.

(6) Obstructions shall not be laid on
or across the gangway.

(T) The means of access shall be ad-
equately {lluminated for its full length.

(8) Unless the structure makes it fm-
possible, the means of access shall be so
located that the load will not pass over
employees.

¢y Working surfaces of barges. (1)
Employees shall not be permitted to watk
along the sides of covered lighters or
barges with coamings more than 5 feet
high, unless there is a 3-foot clear walk-
way, or a grab rail, or a taut handline
is provided.

(2) Decks and other working surfaces
shall be maintained in a safe condition.

(3) Employees shall not be permitted
to pass fore and aft, over, or around deck-
loads, unless there is a safe passage.

(4) Employees shall not be permitted
to walk over deckloads from rajl to
coaming unless there {s a safe passage.
If it is necessary to stand at the out-
board or inboard edge of the deckload
where less than 24 inches of bulwark,
rail, coaming, or other protection exists,
all employees shall be provided with a
suitable means of protection agalinst fall-
ine from the deckload.

(ar First-aid and lifesaving equip-
ment. (1) Provislons for rerndering nirst
ald and medical assistance shall be fn
accordance with Subpart D of this part.

(2) The employer shall ensure that
there is in the vicinity of each barge in
use at least one U.S. Coast Guard-
approved 30-inch lifering with not less
than 90 feet of line attached, and at least
one portable or permanent ladder which
will reach the top of the apron to the
surface of the water. If the above equip-
ment is not available at the pler, the
employer shall furnish it during the time
that he Is working the barge.

(3) Employees walking or working on
the unguarded decks of barges shall be
protected with US. Coast Guard-
approved work vests or buoyant vests.

(e) Diving operations, (Reserved]

§ 1926.606 Dcfinitions applicable 10 this
subpari.

(a) “Apron”"—The area along the
waterfront edge of the pier or whart,

(b) “Bulwark"—The slde of a shlp
above the upper deck.

(¢) “Coaming"—The raised frame, as
around a hatchway in the deck, to kee,
out water.

(d) “Jacob’s ladder'—A marine lad-
der of rope or chain with wooden or
metal rungs,

(e) “Rail”, for the purpose of § 1926.-
605, means a light structure serving as a
guard at the outer edge of a ship's deck.

Subpart P—Excavations, Trenching,
and Shoring

§ 1926.650 General protection requirc-
ments,

(a) Walkways, runways, and side-
walks shall be kept clear of excavated
material or other obstructions and no
sldewalks shall be undermined unless
shored to carry a minimum lve load of
one hundred and twenty-five (125)
pounds per square foot.

(b) If planks are used for ralsed
walkways, runways, or sidewalks, they
shall be laid parallel to the length of
the walk and fastened together against
displacement.

(c) Planks shall be uniform i{n thick-
ness and all exposed ends shall be pro-
vided with beveled cleats to prevent
tripping.

(d) Ralsed walkways, runways, and
sidewalks shall be provided with plank
steps on strong stringers. Ramps, used
in leu of steps, shall be provided with
cleats to fnsure a safe walking surface,

(e) All employees shall be protecied
with personal protective equipment for
the protection of the head, eves, respira-
tory organs, hands, feet, and other parts
of the body as set forth {n Subpart E
of this part.

(1) Employees exposed to vehicular
traffic shall be provided with and shall
be instructed to wear warning vests
marked with or made of reflectorized or
high visibility material.

(g} Employees subjected to hazardous
dusts, gases, fumes, mists, or atmospheres
deficient in oxygen, shall be protected
with approved respiratory protection as
set forth in Subpart D of this part.

(h) No person shall be permitled un-
der loads handled by power shovels, der~
ricks, or hoists, To avold any spillage,
employees shall be required to stand
away from any vehicle being loaded.

() Dally inspections of excavations
shall be made by a competent person, If
evidence of possible cave-ins or slides is
apparent, all work in the excavation shall
cease until the necessary precautions
have been taken to safeguard the em-
ployees.

§ 1926.651 Specific excavation require.
menits.

(a) Prior to opening an excavation,
effort shall be made to determine
whether underground iInstallations; i.e.,
sewer, telephone, water, fuel, electric
lines, etc., will be encountered, and {f so,
where such underground installations
are Jocated. When the excavation ap-
proaches the estimated location of such
an installation, the exact location shall
be determined and when it is uncovered,
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proper supports shall be provided for the
existing installation, Utility companies

shall be contacted and advised of pro- .

posed work prior to the start of actual
excavation.

(b) Trees, boulders, and other surface
encumbrances, located so as to create 8
hazard to employees involved in excava-
tion work or in the viclnity thereof at any
time during operations, shall be removed
or made safe before excavating is begun.

(c) The walls and faces of all excava-
tions in which employees are exposed to
danger from moving ground shall be
guarded by a shoring system, sloping of
the ground, or some other equivalent
means.

(d) Excavations shall be inspected by
& competent person after every rain-
storm or other hazard-increasing occur-
rence, and the protection against slides
and cave-ins shall be increased if
necessary.

(e) The determination of the angle
of repose and design of the supporting
system shall be based on careful evalu-
ation of pertinent factors such as: Depth
of cut; possible variation in water con-
tent of the material while the excavation
i{s open; anticipated changes in materlals
from exposure to alr, sun, water, or freez-
ing; loading imposed by structures,
equipment, overlying material, or stored
material; and vibration from equipment,
blasting, traffic, or other sources.

(1) Supporting systems; l.e., piling,
cribbing, shoring, etc., shall be designed
by a qualified person and meet accepted
engineering requirements. When tie rods
are used to restrain the top of sheeting
or other retaining systems, the rods shall
be securely anchored well back of the
angle of repose. When tight sheeting or
sheet plllng Is used, full loading due to
ground water table shall be assumed, un-
less prevented by weep holes or drains
or other means. Additional stringers, ties,
and bracing shall be provided to allow
for any necessary temporary removal of
individual supports.

tg) All slopes shall be excavated to at
least the angle of repose except for areas
where solid rock allows for line drilling
or presplitting.

(h) The angle of repose shall be flat-

~tened “wheh "&nh - exzavation has water

conditlons, silty materials, loose boulders,
and areas where erosion, deep frost ac-
tion, and slide planes appear.

(§) (1) Inexcavations which employees
may be required to enter, excavated or
other material shall be effectively stored
and retained at least 2-feet or more from
the edge of the excavation.

(2) As an alternative to the clearance
prescribed {n subparagraph (1) of this
paragraph, the employer may use effec-
tive barrlers or other effective retaining
devices in lieu thereof in order to prevent
excavated or other materials from falling
into the excavation,

(}) Sides, slopes, and faces of all ex-
cavations shall meet accepted engineer-
ing requirements by scaling, benching,
barricading, rock bolting, wire meshing,
or other equally effective means. Special
attention shall be given to slopes which

may be adversely affected by weather or
molsture content.

(k) Support systems shall be planned
and designed by a qualified person when
excavation is in excess of 20 feet in depth,
adjacent to structures or improvements,
or subfect to vibration or ground water.

(1) Materials used for sheeting, sheet
piling, cribbing, bracing, shoring, and
underpinning shall be in good serviceable
condition, and timbers shall be sound,
free from large or loose knots, and of
proper dimensions.

(m) Special precautions shall be taken
in sloping or shoring the sides of excava-
tions adjacent to a previously backfilled
excavation or a fill, particularly when
the separation Is less than the depth of
the excavation. Particular attention also
shall be paid to Joints and seams of mate-
rial comprising a face and the slope of
such seams and Joints.

(n) Except in hard rock, excavations
below the level of the base of footing of
any foundation or retaining wall shall
not be permitted, unless the wall {s un-
derpinned and all other precautions
taken to insure the stability of the ad-
Jacent walls for the protection of em-
ployees involved in excavation work or
in the vicinity thereof.

(0) If the stability of adjoining build-
ings or walls Is endangered by excava-
tions, shoring, bracing, or underpinning
shall be provided as necessary to insure
their safety. Such shoring, bracing, or
underpinning shall be inspected daily or
more often, as conditions warrant, by a
competent person and the protection ef-
fectively maintained.

(p) Diversion ditches, dikes, or other
suitable means shall be used to prevent
surface water from entering an excava-
tion and to provide adequate drainage of
the area adjacent to the excavation. Wa-
ter shall not be allowed to accumulate in
an excavation.

(q) If it is necessary to place or oper-
ate power shovels, derricks, trucks, mate-
rials, or other heavy objects on a level
above and near an excavation, the side
of the excavation shall be sheet-piled,
shored, and braced as necessary to resist
the extra pressure due to such superim-
posed loads.

(r) Blasting and the use of explosives
shall be performed in accordance with
Subpart U of this part.

(s) When mobile equipment s utilized
or allowed adjacent to excavations, sub-
stantial stop logs, or barricades shall be
installed. If possible, the grade should
be away from the excavation.

(1) Adequate barrier physical protec-
tion shall be provided at all remotely lo-
cated excavations. All wells, pits, shafts,
etc., shall be barricaded or covered. Upon
completion of exploration and similar op-
erations, temporary wells, pits, shafts,
etc., shall be backfilled,

(w) If possible, dust conditions shall be
kept to & minimum by the use of water,
salt, calcium chloride, oil, or other means.

(v) In locations where oxygen defl-
ciency or gaseous conditions are possible,
air in the excavation shall be tested. Con-
trols, as set forth in Subparts D and E of
this part, shall be established to assure

acceptable atmospherle conditions. When
flammable gases are present, adequate
ventilation shall be provided or sources
of ignition shall be eliminated. Attended
emergency rescue equipment, such as
breathing apparatus, a safety harness
and line, basket stretcher, etc., shall be
readily available where adverse atmos-
pheric conditions may exist or develop in
an excavation.

(w) Where employees or equipment
are required or permitted to cross over
excavations, walkways or bridges with
standard guardrails shall be provided.

(x) Where ramps are used for em-
ployees or equipment, they shall be de-
signed and constructed by qualified per-
sons in accordance with accepted engi-
neering requirements.

(y) All ladders used on excavation op-
erations shall be in accordance with the
requirements of Subpart L of this part.

§ 1926.652 Specific trenching require-
ments.

(a) Banks more than § feet high shall
be shored, lald back to a stable slope, or
some other equivalent means of protec-
tion shall be provided where employees
may be exposed to moving ground or
cave-ins. Refer to Table P-1 as a guide
in sloping of banks. Trenches less than 5
feet in depth shall also be effectively pro-
tected when examination of the ground
indicates hazardous ground movement
may be expected.

(b) Sides of trenches in unstable or soft
material, § feet or more in depth, shall
be shored, sheeted, braced, sloped, or
otherwise supported by means of suffi-
cient strength to protect the employees
working within them. See Tables P-1,
P-2 [following paragraph (g) of this
section].

(c) Sides of trenches in hard o1 com-
pact soil, {ncluding embankments, shall
be shored or otherwise supported when
the trench is more than 5 feet {n depth
and 8 feet or more in length, In lieu
of shoring, the sides of the trench above
the 5-foot level may be sloped to pie-
clude collapse, but shall not be steeper
than a 1-foot rise to each !2-foot hoii-
zontal. When the outside diameter of &
pipe is greater than € feet, a bench of
4-foot minimum shall be provided at the
toe of the sloped portion.

(d) Materials used for sheeting and
sheet piling, bracing, shoring, and under-
pinntng, shall be in good serviceable con-
dition, and timbers used shall be sound
and free from large or loose knots, and
shall be designed and installed so as
10 be efleclive to the bottom of the
excavation.

(e) Additlonal precautions by way of
shoring .and bracing shall be taken to
prevent slides or cave-ins when excava-
tions or trenches are made In locations
adjacent to backfilled excavations, or
where excavations are subjected to vi-
brations from rallroad or highway traf-
fic, the operation of inachineiy, or any
other source.

. (1) Employees entering bell-bottom
pier holes shall be protected by the in-
stallation of & removeable-type casing
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of sufficient strength to resist shifting
of the swrounding earth. Such tempo-
rary protection shall be provided for the
full depth of that part of each pier hole
which Is above the bell. A lifeline, suit-
able for instant rescue and securely
fastened to a shoulder harness, shall be
worn by each employee entering the

Yable -1

APPROXIMATE ANGLE OF REPOSE
FOR SLOPING OF SIDES OF EXCAVATIONS

shafts, This lifeline shall be individually ]
rate from any line used Nolst Clays, Silts, Leoms e b ~ ~ ~
manned and separate { ¥ T arte : 3% ) 3 A
to remove materials excavated from the Requite Shoclag and Bracing, S & I s vy -
bell footing. 1\"M ﬂ;uu_t of ‘Gaﬂ s 8 Sn . o: K3 °:‘\ . ?z
()(1) Minimum requirements for T et aanniras pecief 2~ L 5 E A [ 2~
: s - -
trench timbering shall be in accordance 3 £ s - -
with Table P-2. < == H <5 ir
(2) Braces and diagonal shores in & £5 g £s 3 -
wood shoring system shall not be sub- B} g £3 g =
. 3 :
Jected to compressive stress in excess e o €< S F
of values given by the following formula: [ S o e e e e e e e e
5=1300-20L
- Original Ground Line
Maximum ratto L=50
D
Whers:
L =Length, unsupported, In Inches.
D =Least side of the timber In inches.
S= Allowable stresa In pounds per square
inch of cross-section.
TanLE P-2
TRENCH SUORING—MINIMUM REQUIREKENTS
Blte sud spacing of membears
. Uprights Stringers Cross braces t
Depth of  Xind or condition of earth Meximum spaclog
trench . e, s . Widih of treach
spaciny dat o spacing
pocing pacing Tplod e Clod P02 Rio 16 Vertical Horlzontal
oot oot Teat feot ot
Feot Toches Faot Inches Feet Ioches Taches locbey Jocbes Inches Fout Fool
w10 Bud, compect...eunnen... . 3zr¢or2xt [ U UUUUT 2zx6. 434 410 [ 22 0xs 4
Lixely to eracX..............3240r218 £x6 4 258 4z 4186 [ 23] 6x8 4
Close v
Boll, sandy, ar fBed. . ... ..3140r236 sheeting ‘ezt 4 41¢ 4x8 (333 6x8 18 [
Cloas
Hydtostatic pressurs...... . 3x40r216  sheeting 6x8 4 £14 426 éxé éxs 8 4
Wto1s .-drdor220 4 (31 4 44 izt exs [24) 8x8 4
Likely tocrack..............3x40r210 2 ix6 4 44 436 ez 8 ex8 tr8
Close
Boft, sandy,or filed ... ... Jxdor2x8  gheeting 438 4 £xé axs ozs sx8 8310 [}
Closn
Tiydrostatic prassurs. .. 3x 8  sheeting 8110 [y 418 [$1) ex8 8zt 3310 4
Close
1830 20 Al Kkinds or condltions...... 318 sheeting 4112 4 4112 (13} (£33 $x10 1rel0 ¢
Closa
Over X Al kinds or conditions...... 3x6 sgheeting §x8 4 4312 Bx8 ex10 10xi¢ 10s12 4

* Tranch {acks may be used to Neu of, or in aumblnnll‘vrgvlm, cross braces,

8horing is not required in 301id rock, bard shale, oe b

Where deslrable, stecl sheet piliog sud bracing of squal strength may be substituted for waod.

(h) Where employees are required to
be in trenches 3 feet deep or more, lad-
ders, extending from the floor of the
trench excavation to at Jeast 3 feet above
the top of the excavation, shall be pro-
vided and 5o located as to provide means
of exit without more than 25 feet of
lateral travel.

(1) Bracing or shoring of trenches
shall be carried elong with the
excavation.

(}) Cross braces or trench jacks thall
be placed in true horizontal position,
be spaced vertically, and be secured to
prevent sliding, falling, or kickouts,

(k) Portable trench boxes or sliding
trench shields may be used for the pro~
tection of personnel in lMeu of a shoring
system or sloping. Where such trench
boxes or shields are used, they shall be
designed, constructed, and maintained in
8 manner which will provide protection
equal o or greater than the sheeting or
shoring required for the trench.

(1) Backfilling and removal of trench
supports shall progress together from
the bottom of the trench. Jacks or
braces shall be released slowly and, in
unstable soll, ropes shall be used to pull

out the facks or braces from above after
employees have cleared the trench,

§ 1926.653 Definitions applicable 10 this
subpart.

() “Accepled engineering require-
ments {(or practices)"—Those require-
ments or practices which are compatible
with standards required by a registered
architect, a registered professional engl-
neer, or other duly licensed or recognized
suthority.

(b) “Angle of repose”—The greaiest
angle above the horizontal plane at which
a material will lie without sliding.
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(¢) “Bank"—A mass of soll rising
above a digging level.

(d) “Belled excavation"~A part of a
shaft or footing excavation, usually near
the bottom and bell-shaped; l.e., an en-
largement of the cross section above,

(e) “Braces (trench)"—The horizon-
tal members of the shoring system whose
ends bear against the uprights or
stringers.

(f) “Excavation”—Any manmade cav-
ity or depression in the earth’s surface.
including its sides, walls, or faces, formed
by earth removal and producing unsup-
ported -earth conditions by reasons of
the excavation. If installed forms or sim-
{lar structures reduce the depth-to-width
relationship, an excavation may become
a trench,

(g) “Paces"—See paragraph (k) of
this section.

(h) *Hard compact soil"—-All earth
materials not classified as running or
unstable.

() “Kickouts—Accidental release or
failure of & shore or brace.

(§) “Sheet pile"—A pile, or sheeting,
that may form one of a continuous inter-
locking line, or a row of timber, concrete,
or steel plles, driven In close contact to
provide a tight wall to resist the lateral
pressure of water, adjacent earth, or
other materials,

(k) “Sides”, “Walls", or “Faces"—The
vertical or inclined earth surfaces formed
as a result of excavatlon work,

(1) "Slope"—The angle with the hori-
zontal at which a particular earth mate-
rial will stand indefinitely without move-
ment.

(m) “Stringers" (wales)—The hori-
zontal members of a choring system
whctz}s‘e sides bear against the uprights or
earth.

(n) “Trench”—A narrow excavation
made below the surface of the ground.
In general, the depth is greater than the
width, but the width of a trench is not
greater than 15 feet.

(0) “Trench jack"—Screw or hydraulic
type jacks used as cross bracing in a
tiench shoring system.

{p) “Trench shield"—A shoring sys-
tem composed of steel plates and bracing,
welded or bolted together, which support
the walls of a trench from the ground
level to the trench bottom and which
can be moved along as work progresses.

(@) “Unstable soii”"—Earth material,
other than running, that because of its
nature or the influence of related condi-~
tions, cannot be depended upon to re-
main in place without extra support,
such as would be furnished by a systermn
of shering.

(r) “Uprights"—The vertical members
of a shoring system.

(s) “Wales"—See paragraph (m)
this section, graph (m) of

(t) “Walls"—See paragraph (k) of
this section.

Subpart Q—Contrete, Guncrete
Forms and Shoring
§ 1926.700 General provisions.
(a) Generagl. All equipment and mate-
rlals used In concrete construction end
masonry work shall meet the applicable

requirements for design, construction, in-
spection, testing, maintenance and oper-
ations as prescribed in ANSI A10.9-1970,
Safety Requirements for Concrete Con-
struction and Masonry Work.

(b) Reinforcing steel. (1) Employees
working more than 6 feet above any ad-
jacent working surfaces, placing and ty-
ing reinforcing steel in walls, plers,
columns, etc., shall be provided with a
safety belt, or equivalent device, in ac-
cordance with Subpart E of this part.

{2) Employees shall not be permitted
to work above vertically protruding re-
inforcing steel unless it has been pro-
tected to eliminate the hazard of im-
palement.

(3) UGuying: Reinforcing steel for
walls, piers, columns, and simlilar verti-
cal structures shall be guyed and sup-
ported to prevent collapse.

(4) Wire mesh rolls. Wire mesh rolls
shall be secured at each end to prevent
dangerous recoiling action.

(¢) Bulk concrete handling. Bulk stor-
age bins, containers, or silos shall have
conica) or tapered bottoms with mechan-
{cal or pneumatic means of starting the
flow of material.

(d) Concrete placement—(1) Con-
crete mirers. Concrete mixers equipped
with 1-yard or larger loading skips shall
be equipped with a mechanical device to
clear the skip of material.

12) Guardragils. Mixers of l-yard ca~
pacity or greater shall be equipped with
protective guardrails installed on each
side of the skip.

¢3) Bull floats. Hancles on bull floats,
used where they may contact energized
clectrical conductors., shall be con-
structed of nonconductive material, or
insulated with a nonconductive sheath
whose electrical and mezhanical char-
acteristics provide the equivalent pro-
tection of a handle constructed of non-
conductive material.

(4) Powered concrete trowcls. Pow-
ered and rotating-type concrete trowel-
ing machines that are manually guided
shall be equipped with & control switch
that will automatically shut off the
power whenever the operator removes
his hands from the eguipment handles,

(5) Concrete buggies. Handles of bug-
gies shall not extend beyond the wheels
on either side of the buggy. Installation
of knuckle guards on buggy handles is
recommended.

(6) Pumpcrete systems. Pumpcrete or
similar systems using discharge pipes
shall be provided with pipe supports de-
signed for 100 percent overload. Com~
pressed alr hose {n such systems shall be
provided with positive fail-safe joint con-
nectors to prevent separation of sections
when pressurized,

(7) Concrete buckets. (i) Concrete
buckets equipped with hydraulic or pneu-
matically operated gates shall have posi-
tive safety latches or similar safety de-
vices Installed to prevent aggregate and
loose material from accumulating on the
top and sides of the bucket. .

(i{) Riding of concrete buckets for any
purpose shall be prohibited, and vibrator
crews shall be kept out from under con-
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crete buckets suspended from cranes or
cableways.

(8) When discharging on a slope, the
wheels of ready-mix trucks shall be
blocked and the brakes set to prevent
movement.

(9) Nozzlemen applying a cement,
sand, and water mixture through a pneu-
matic hose shall be required 0 wear pro-
tective head and face equipment, as pre-
scribed in Subpart E of this part.

(e) Vertical shoring—(1) General re-
Quirements. (1) When temporary stor-
age of reinforcing rods, material, or
equipment on top of formwork becomes
necessary, these areas shall be strength-
ened to meet the Intended Joads.

(it) The sills for shoring, shall be
sound, rigld, and capable of carrying the
maximum iniended load without seitle-
ment or displacement.

(iit) Allshoring equipment shall be in-
spected prior to erection to determine
that it is as specified in the shoring lay-
out, Any equipment found to be dam-
aged shall not be used for shoring.

(iv) Erected shoring equipment shall
be inspected immediately prior to, dur-
ing, and immediately after the place-
ment of concrete. Any shoring equip-
ment that is found to be damaged or
weakened shall be immedlately rein-
forced or reshored.

(v) Reshoring shall be provided when
necessary to safely support slabs and
beams afier stripping, or where such
members are subjected to superimposed
loads due to construction work done,

(2) Tubular welded frame shoring. (1)
Metal tibular frames used for shoring
shall not be loaded beyond the safe work«
ing load recommended by the manu-
facturer.

i) All locking devices on frames and
braces shall be in good working order;
coupling pins shall align the frame or
panel legs; pivoted cross braces shall have
their center pivot in place; and al: com-
ponents shall be in a condition simtilar
to that of original manufacture.

(ili) When checking the erected shor-
ing frames with the shoring layout, the
spacing between towers and cross brace
spacing shall not exceed that shown on
the layout, and all locking devices shall
be In the closed position.

(iv) Devices for atteching the external
ateral stability bracing shall be securely
fastened to the legs of the shoring frames.

(v} All baseplates, shore heads, ex-
tension devices, or adjustment screws
shall be in firm contact with the footing
sill and the form.

§ 1926.701 Forms and shoring.

(a) General provisions. (1) Form-
work and shoring shall be designed,
erected, supported, braced, and main-
tained so that it will safely support all
vertical and lateral loads that may be
imposed upon it during placement of
concrete.

(2) Drawings or plans showing the
jack layout, formwork, shoring, working
decks, and scaffolding, shall be available
at the jobsite.

(3) Stripped forms and shoring shall
be removed and stockpiled promptly
after stripping, in all areas in which per-
sons are required to work or pass. Pro-
truding palls, wire ties, and other form
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accessories not necessary to subsequent
work shall be pulled, cut, or other means
taken to eliminate the hazard.

(4) Imposition of any construction
Joads on the partially completed struc-
ture shall not be permitted unless such
loading has been considered in the de-
sign and approved by the engineer-
architect.

(b) Vertical slip forms. (1) The steel
rods or pipe on which the jJacks climb or
by which the forms are lifted shall be
specifically designed for the purpose.
Such rods shall be adequately braced
where not encased in concrete.

(2) Jacks and vertical supports shall
be positioned in such a manner that the
vertical loads are distributed equally and
do not exceed the capacity of the jacks.

(3) The jacks or other lifting devices
shall be provided with mechanical degsor
other automatic holding devices to pro-
vide protection fn case of failure of the
power supply or the lifting mechanism.

(41 Lifting shall proceed steadily and
uutformly and shall not exceed the pre-
determined safe rate of Iift.

(51 Lateral and diagonal biracing of
the forms shall be provided to prevent
excessive distortion of the structure dur-
ing the jacking operation.

16 Dutring jacking operations. the
form structure shall be maintained in
line and plumb.

(7) Al vertical lift fo:ms shall be pro-
vided with scafloiding or work platforms
completely encircling the area of place-
ment.

(¢) Tube and coupler shoring. (1)
Couplers (clampsy shall not be used if
they are deformed. broken, or have
defective or missing tirreads on bolts, or
other defects.

¢2) The material used for the couplers
(clamps} shall be of a structural type
such as drop-forged steel, malleablc
iron, or structural grade aluminum. Gray
cast iron shall not be used.

() When checking the erected shor-
ing towers with the shoring layout, the
spacing between posts shall not exceed
that shown on the layout, and all inter-
locking of tubular members and tight-
ness of couples shall be checked.

(4) All baseplates, shore heads, ex-
tension devices, or adjustment screws
shall be in firm contact with the footing
sill and the form material and shall be
snug against the posts.

(d) Single post shores. (1) For sta-
bility, single post shores shall be hori-
zontally braced in both the longitudinal
and transverse directions, and diagonal
bracing shall also be installed. Such
bracing shall be installed as the shores
are being erected.

(2) All baseplates or shore heads of
single post shores shall be in firm contact
with the footing sill and the form mate-
rials.

(3) Whenever single post shores are
used in more than one tler, the layout
shall be designed and inspected by a
structural engineer.

(4) When formwor> is at an angle, or
sloping, or when the surface shored from
is sloping, the shoring shall be designed
for such loading.

(5) Adjustment of single post shores
to raise formwork shall not be made after
concrete is in place.

(6) Fabricated single post shores shall
not be used if heavily rusted, bent,
dented, rewelded, or having broken weld-
ments or other defects, If they contain
timber, they shall not be used if timber
is split, cut, has sections removed, is
rot:!ed, or otherwise structurally dam-
ag!

(T) All timber and adjusting devices
to be used for adjustable timber single
post shores shall be inspected before
erection.

(8) Timber shall not be used if it is
split, cut, has sections removed, is rotted,
or is otherwise structurally dameged.

(8) Adjusting devices shall not be
used if heavily rusted, bent, dented, re-
welded, or having broken weldments or
other defects,

(10) Al nalls used to secure bracing or
adjustable timber single post shores shall
be driven home and the point of the nafl
bent over if possible.

§ 1926.702 Definitions applicable to this
subpart.

{a) “Bull float"—A tool used to spread
out and smooth the concrete.

(h) “Formwork” or “falsework”—The
total system of support for freshly placed
concrete, including the mold or sheath-
ing which contacts the concrete as well
as all supporting members, hardware,
and necessary bracing.

(&) “Guy"—aA line that steadies a high
piece or structure by pulling against an
off-center load.

(d) “Shore”-—A supporting member
that resists a compressive force imposed
by a load.

(e) “Vertical slip forms"—Forms
which are jacked vertically and continu-
ously during placing of the concrete.

Subpart R—Steel Erection
§ 1926.750 Flooring requirements.

{a) Permanent flooring—skeleton steel
construction in tiered buildings. (1) The
permanent floors shall be installed as
the erection of structural members pro-
gresses, and there shal} be not more than
eight storles between the erection floor
and the uppermost permanent floor, ex-
cept where the structural integrity Is
maintained 8c 8 result of the design.

(2) At no time shall there be more
than four floors or 48 feet of unfinished
bolting or welding above the foundation
or_uppermost permanently secured floor.

(b) Temporary flooring—skeleton steel
construction in tiered buildings. (1) ({)
The derrick or erection floor shall be
solidly planked or decked over its en-
tire surface except for access openings.
Planking or decking of equivalent
strength, shall be of proper thickness to
carry the working load. Planking shall be
not less than 2 inches thick full size un-
dressed, and shall be laid tight and se-
cured to prevent movement.

(i) On buildings or structures not
adaptable to temporary floors, and where
scaffolds are not used, safety nets shall
be installed and maintained whenever
the potential fall distance exceeds two
stories or 25 feet. The nets shall be hung
with sufficient clearance to prevent con-
tacts with the surface of structures
below.

(i) Floor periphery—safety railing.
A safety ralling of Y%2-inch wire rope or
equal shall be installed, approximately
42 inches high, around the periphery of
all temporary-planked or temporary
metal-decked floors of tier buildings and
other multifioored structures during
structural steel assembly.

(2) Where erection is being done by
means of & crane operating on the
ground, a tight and substantial fioor shall
be maintained within two storles or 25
feet, whichever is less, below and directly
under that portion of each tier of beams
on which bolting, riveting, welding, or
painting Is being done.

(¢) Flooring—other construction. (1)
In the erection of a building having
double wood floor construction, the
rough flooring shall be completed as the
building progresses, including the tler
below the one on which floor folsts are
being installed.

¢2) For single wood floor or other floor-
ing systems, the floor immediately below
the story where the floor joists are being
installed shall be kept planked or
decked over.

§ 1926.751

() During the final placing of solid
web structural members, the load shall
not be released from the hoisting line
until the members are secured with not
less than two bolts, or the equivalent at
each connection and drawn up wrench
tight.

(b) Open web steel joists shall not be
placed on any structural steel frame-
work unless such framework is safely
bolted or welded.

(¢) In steel framing, where bar joists
are utilized, and columns are not frame1
in at least two directions with structural
steel members, a bar joist shall be fleld-
bolted at columns to provide lateral
stability during construction.

(1} Where long span foists or trusses,
40 feet or longer, are used. a center row
of bolted bridging shall be installed to
provide lateral stability during construc-
tion prior to slacking of hoisting line,

(1) No load shall be placed on open
web steel jolsts until these security re-
quirements are met.

(d) Tag lines shall be used for con-
trolling loads,

§ 1926.752 DBoliing, riveting, fitting-up,
and plumbing-up.

(a) General requirements. (1) Con-
tainers shall be provided for storing or
carrying rivets, bolgs, and drift pins, and
secured against accidental displacement
when aloft.

(2) Pneumatic hand tools shall be dis-
connected from the power source, and
pressure in hose lines shall be releaseq,
before any adjustments or repairs are

Structural steel assembly.

mad

(;5 Air line hose sections shall be tied
together except when quick disconnect
couplers are used to join sections.

(4) Eye protection shall be pro-ided in
accordance with Subpart E of this part.

'(b) Bolting. (1) When bolts or drift
pins are being knocked out, means shall
be provided to keep them from falling.

(2) Impact wrenches shall be provided
with a locking device for retalning the
socket.

CAPCO JEN 0001790



CONSTRUCTION REGULATIONS

55

(¢} Riveting. (1) Rlveting shall not be
done in the vicinity of combustible
material unless precautions are taken to
prevent fire.

(2) When rivet heads are knocked off,
or backed out, means shall be provided to
keep them from falling.

(3) A safety wire shall be properly in-
stalled on the snap and on the handle
of the pneumatic riveting hammer and
shall be used at all times. The wire size
shall be not less than No. 8 (B&S gauge),
leaving the handle and annealed No. 14
on the snap, or equivalent.

(d) Plumbing-up. (1) Connections of
the equipment used {n plumbing-up shall
be properly secured,

(2) The turnbuckles shall be secured
to prevent unwinding while under stress.

(3) Plumbing-up guys related equip-
ment shall be placed so that employees
can get at the connection points.

(4) Plumbing-up guys shall be re-
moved only under the supervision of &
competent person.

(e) Wood planking shall be of proper
thickness to carry the working load, but
shall be not less than 2 inches thick full
size undressed, exterior grade plywood,
at least 34-inch thick, or equivalent
material.

() Metal decking of sufficient
strength shall be laid tight and secured
to prevent movement.

(g) Planks shall overlap the bearing
on each end by a minimum of 12 inches.

(h) Wire mesh, exterior plywood, or
equivalent, shall be used around columns
where planks do not fit tightly.

(1) Provislons shall be made to secure
temporary flooring against displacement.

(J) All unused openings in floors, tem-
porary or permanent, shall be completely
planked over or guarded {n accordance
with Subpart M of this part.

(k) Employees shall be provided
with safety belts in accordance with

$1926.104 when they are working on
float scaffolds.

Subpart S~—Tunnels and Shafis, Cois-
sons, Coflerdams, ond Compressed
Air

§ 1926.800 Tunncls and shafts.

(a) General. (1) The specific require-
menis of this Subpart 8, Tunnels, Shalts,
Caissons, Coflerdams, and Compressed
Air, shall be complied with as well as the
applicable provisions of all other sub-
parts of this part.

(2) Safe means of access shall be pro-
vided and maintained to all working
places,

(3) When ladders and stairways are
provided in shafts and steep inclines,
they shall meet the requirements of Sub-
parts L and M of this part.

(4) Access to unattended underground
ovenings shall be restricted by gates or
doors. Unused chutes, manways, or other
openings shall be tightly covered, bulk-
headed, or fenced off, and posted. Con-~
dults, trenches, and manholes shall meet
the requirements of Subparts M and P
of this part.

(5) Subsidence areas that present
hazards shall be fenced and posted.

(6) Each operatlon shall have a
check-in and check-out system that will

provide positive identification of every
employee underground. An accurate rec-
ord and location of the employees shall
be kept on the surface.

(b) Emergency provisions. (1) Evac-
uation plans and procedures shall be
developed and made known to the

loyees.

em(ré )o yEmerzency hoisting facjilties shall
be readily avallable at shafts more than
50 feet in depth, unless hoisting facilities
are provided that are independent of
electrical power fallures. A boatswain's
chair shall meet the requirements of
Subpart L of this part.

(3) Buresu of Mines approved self-
rescuers shall be available near the ad-
vancing face to equip each face em-
ployee. Such equipment shall be on the
haulage equipment and in other areas
where employees might be trapped by
smoke or gas, and shall be maintained
in good condition.

(4) Telephone or other slgnal commu-
nication shail be provided between the
work face and the tunnel portal, and
such systems shall be independent of the
tunnel power supply.

(¢c) Air Quality and Ventilation—(1)
Air quality and quantity. (1) Instruments
shall be provided to test the atmosphere
quantitatively for carbon monoxide,
nitrogen dioxide, flammable or toxic
gases, dusts, mists, and fumes that occur
in the tunnel or shaft. Tests shall be con-
ducted as frequently as necessary {o as-
sure that the required quality and Quan-
tity of alr is maintained. A record of all
tests shall be maintained and be kept
available.

(ii) Field-type oxygen analyzers, or
other suvitable devices, shall be used to
test for oxygen deficiency.

iil) Respirators shall not be substi-
tuted for environmental control mea-
sures. However, where environmenta!
controls have not yet been developed, or
when necessary by the nature of the
work involved (for example, welding,
sand blasting, lead burning), an em-
ployee may work for short periods of
time in concentrations of airborne con-
taminants which exceed the limit of per-
missible excursions referred to In sub-
divisions (iv) and (v) of this subpara-
graph, if such employee wears a respira-
tory protectlve device approved by the
Bureau of Mines as protection against
the particular hazards involved.

uv) The exposure to airborne cton-
taminants of an employee warking in a
tunnel or shaft shall not exceed the
threshold limlit vaiues adopted by the
American Conference of Governmental
Industrial Hygienists, as set forth and
explained fn the 1970 editlon of
“Threshold Limit Values of Alrborne
Contaminants.”

(v) Employees shall be withdrawn
{rom areas in which there is a concentra-
tion of an airborne contaminant which
exceeds the threshold Umit value Usted
for that contaminant.

(vl) Atmospheres in all active areas
shall contain at least 20 percent oxygen.

(2) Ventilation. (> Tunnels shall be
provided with mechanically Induced pri-
mary ventlation in all work areas. The
direction of alrflow shall be reversible.

(i) Ventilatlon doors. not operated
mechanically, shall be designed and in-
stalled so that they are self-closing and
will remain closed regardless of the di-
rection of the air movement.~

(iii} When there has been a failure of
ventllation, and ventilation has been
restored in a reasonable time, all places
where flammable gas may have accumu-
lated shall be examined by & competent
person and determined to be free of
flammable gas before power {s restored
and work resumed.

tiv) When the main fan or fans have
been shut down with all employees out
of the adit, tunnel or shaft, no employee,
other than those qualified to examine
the adit, tunnel, or shaft, or other au-
thorized employee, shall go underground
until the fans have been siarted, the
work areas examined for gas snd other
hazards, and declared safe.

(v) The supply of fresh air shall not
be less than 200 cublc feet per minute for
each employee underground. The linear
velocily of the air flow in the tunnel bore
shall not be less than 30 feet per minute
in those tunnels where blasting or rock
drilling is conducted or where there are
ather conditions that are likely to pro-
duce dusts, fumes, vapors, or gases in
harm{u] quantities.

i) If 1.5 percent or higher concen-
tration of flammable gas is detected in
alr returning from an underground
working place or places, the employees
shall be withdrawn and the power cut
off to the portion of the area endangered
by such flammable gas untll the con-
centration of such gas is reduced to 1
percent or Jess.

(vii) Internal combustion engines
other than mobile diesel shall not be
used underground. Mobtie diesel~powered
equipment used underground shall be
certified by the Bureau of Mines, US.
Department of the Interior according to
the Interior according to the Bureau of
Mines publication “Mechanical Equip-
ment for mines—tests for permisstbility
and sultability, Part 32, Moblle Diesel
Power Equipment for Non-Coal Mines,
Schedule 24" of March 23, 1965,

(d) Illumination. (1) Sufficient light-
ing shall be provided, in accordance with
the requirements of Table D-3 of Sub-
part D of this part, to permit safe opera-
tions at the face as well as in the gen-
eral tunnel or shaft area and at the
employees” workplace,

(¢} Fire prevention and conlrol—(1)
General. (i) The requirements for fire
prevention and protection speified tn
Subpart F of this part shall be complied
with in all tunnel and shaft operations.

({i} Signs warning against smoking
and open flames shall be posted so that
they can be readily seeh in areas or
places where fire or explosion hezards

exigt.

&m The carrying of matches, lighters,
or other flame-producing smoking ma-
terials shall be prohibited in all under-
ground operations where fire or explo-
sion hazards exist.

(iv} Not more than a 1 day's supply
of diesel fuel shall be stored under-
ground.

(v} Gasoline or liquefied petroleum
gases shall not be taken, stored, or used
underground,

(v}) Ol), grease, or fuel stored under-
ground shall be kept in tightly sealed
containers tn fire-resistant aress, at safe
distances from exploslves magazines,
electrical fnstallations, end shaft
stations.

(vil) Alr that has passed through un-
dergroungd oil or fuel-storage areas shall
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not be used to ventilate working areas.

(viiil Approved flre-resistant hydrau-
lic flulds shall be used in hydraulically
actuated underground machinery and
equipment.

¢ix} Fires shall not be built under-
ground.

(x) Noncombustible barriers shall be
installed below welding or burning op-
erations In or over a shaft or raise.

tx1) Fire extinguishers or equivalent
protection shall be provided at the head
and tail pulleys or underground belt con-
veyors and al 300-foot intervals along
the belt line.

(xji) At tunnel operations, employing
25 or more employees at one time under-
ground at least fwo rescue crews (10
employces divided between shifts) shall
be trained annually in rescue procedures.
in the use, care, and limitations of oxy-
gen breathing apparatus, and the use
and maintenance of firefighting equip-
ment. Not less than one crew (5 em-
ployees) shall be trained at smeller
operations.

{{) Personal prolective cquipment,
Protective clething or equipment shall
be worn &s specified in Subparts D and
E of this part.

(g) Noise. (1) Permissible noise ex-
posures shall conform to those specified
in Subpart D of this part.

(h) Ground support—(1) Tunnel por-
tal area. Portals shall be protected and
supported where loose soil or rock or
fractured materfal is encountered.

(2) Tunnel grea. (i) The employer
shall examine and test the roof, face,
and walls of the work area at the start
of each shift and frequently thereafier.

(11) Loosc ground shall be taken down
or supported. Ground conditions along
haulage ways and travelways shall be
examined periodically and scaled or
supported as necessary.

(11) Torque meters and torque
wrenches shall be available at tunnels
where rock bolts are used for ground
support, Frequent tests shall be made to
determine if bolts meet the required
torque. The test frequency shall be de-
termined by rock conditions and distance
from vibration sources.

(iv) Damaged or dislodged tunnel sup-
ports, whether steel sets or timber, shall
be repaired or replsced. New supporis
shall be installed whenever possible be-
fore removing the damaged supports,

(v) All sets, including horseshoe-
shaped or arched rib steel sets, shall be
designed and installed so that the bot-
toms will have required anchorage to
prevent pressures from pushing them
inward Into the excavation. Lateral brac-
ing shall be provided between sets to
further stabilize the support.

(3) Shafts. (1) Small diameter shafts,
which employees are required to enter,
shall be provided with a steel casing,
concrete pipe, timber, or other matertal
of required strength to support the sur-
rounding earth.

(i1} The casing and bracing shall be
provided the full depth of the shaft, or
at least 5 feet into solid rock if possible,
and shall extend at least I foot above
ground level.

<tily All wells or shafts over 5 leet in
depth shsll be retained with lagging,
spiling, or casing.

(1v) In shafts, the employer shall in-
spect the wells, ladders, timbers, block-

ing, and wedges of the last set to deter-
mine {f they have Joosened following
blasting operations, Where found un-
safe, corrections shall be made before
shift operatlons are started.

(v) Safety belts shall be worn on skips
and platforms used In shafts by crews
when the skip or cage does not occlude
the opening to within 1 foot of the sides
of the shaft, unless guardralls or cages
are provided.

() Drilling. (1) Equipment that is to
be used during a shift shall be inspected
each shift by a competent person. Equip-
ment defects affecting safety shall be
corrected before the equipment is used.

{2) The drilling area shall be in-
spected for hazards before starting the
drilling operation.

(3) Employees shall not be allowed
on a drill mast while the drill bit is in
operation.

(4) When a drill is being moved from
one drilling area to another, drill steel,
tools, and other equipment shall be se-
cured, and the mast placed {n a safe
position.

(5) Receptacles or racks shall be pro-
vided for drill steel stored on Jjumbos.

(6) Before drilling cycle is started,
warning shall be given to men working
below jumbo decks.

(T} Drills on columns shall be an-
chored firmly before drilling is started
and shall be retightened frequently
thereafter.

{8) The employer shall provide me-
chanical means for lifting drills, roof
bolts, mine straps, and other unwieldy
heavy materfal to the top decks of jum-
bos over 10 feet In hejght.

(9) The employer shall provide stair
access to jumbo decks wide enough to
accomodate two persans If the deck Is
over 10 feet in height.

(10) On jumbo decks over 10 feet in
height, guardrails which are removable
(pipe in sockets with chaln handrail), or
equel, shall be provided on all sides and
back platforms.

(11} Scaling bars shall be in good
condltion at all times, and blunted and
severely worn bars shall not be used.

(12) When jumbos are being moved,
riders will not be allowed on the jumbo
unless they are assisting the driver.

(13) Before commencing the drill
cycle, the face and lifters shall be er-
amined for misfires (resldual explosives)
and, if found, they shall be removel
before drilling commences at the face,
Lifters shall not be drilled throug:
blasted rock (muck) or water.

(14) Afr lines that are buried in the
invert shall be identified by signs posted
nearby, warning all personnel.

(§) Blasting. All blasting and explo-
sives-handling operations shall be con-
ducted in compliance with Subpart U of
this part.

(k) Houlape. (1) Equipment that is
to be used during a shift shall be in-
spected by a competent person each shift.
Equipment defects affecting safety shall
be corrected before the equipment is

used.,

(2) Powered mobile equipment shall
be provided with adequate brakes.

(3) Powered mobile haulage equip-
ment shall be provided with audible
warning devices. Lights shall be pro-
vided at both ends.

(4) Cab windows shall be of safety

glass, or equivalent, In good condition,
and shall be kept clean.

(5) Adequate backstops or brakes
shall be installed on {nclined conveyor
drive units to prevent conveyors from
running in reverse and creating a hazard
to employees.

(6) No employee shall be permitted ta
ride a power-driven chaln, belt, or
bucket conveyor, unless the conveyor is
specifically designed for the transporta-
tion of employees.

(7) The employer shall not permit
employees to ride in dippers, shovel
buckets, forks, clamshells, or in the beds
of dump trucks, or on haulage equipment
not specifically designed or adapted for
the transportation of employees.

(8) Electrically powered mobile equip-
ment shall not be left unattended unless
the master switch is {n the off position,
sll operating controls are in the neutral
position, and the brakes are set, or other
equivalent precautions are taken against
rolling.

(§) When dumping cars by hand, the
car dumps shall be provided with tie-
down chains or bumper blocks to prevent
cars from overturning.

(10) Rocker-bottom or bottom-dump
cars shall be equipped with positive lock-
ing devices.

(11) Equipment which is to be hauled
shall be so loaded and protected as to
prevent sliding or spiliage.

(12) Parked raflcars shall be blocked
securely.

(13) Berms, bumper blocks, safety
hooks, or similar means shall be pro-
vided to prevent overtravel and over-
turning at dumping locations.

(14) Where necessa.y, bumper blocks,
or the equivalent, shall be provided at all
track dead ends.

(15) Supplies, materials, and tools,
other than small handtools, shall not be
transported with employees in mantrip
cars.

(1) Electrical equipment. (1) Electri-
cal equipment shall conform to the
requirements of Subpart K of this part.

(2) Powerlines shall be well separated
or insulated from waterlines, telephone
lines, and airlines,

(3) Oil-filled transformers shall not
be used underground unless they are
located in e flre-resistant enclosure and
surrounded by a dike to contain the con-
tents of the transformers in event of a
rupture.

(m) Hoisting. (1) Hoisting machines,
either powered or hand operated, shall
be worm-geared or powered hoth ways.
The design must be such that when the
power is stopped, the load cannot move.

(2) Controls for powered hoists shait
be of the deadman type with a nonlock-
ing switch or control.

(3) Adevice toshut off the power shall
be installed ahead of the operating
control.

(4) Hand-operated release mecha-
nisms, which can permit the load to
descend faster than the speed rating,
shall not be used.

(5) Hoist machines with cast metal

parts shall not be used.
.7 (6) Every hoist shall be tested with
twice the maximum load before being
put into operation, and annually there-
after.

(1) All anchorages of holsts shall be
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inspected at the beginning of each shift.

(8) An enclosed covered metal cage
shall be used to raise and lower persons
in the shaft. The cage shall be designed
with a safety factor of 4 and shall be
lopd-tested prior to use. The exterlor of
the cage shall be free of projections or
sharp corners, Only closed shackles shall
be used in the cage ﬂfsginx.

(9) I the cage equipped with &
door, a positive locking device shall be
installed to prevent the door from open-
ing accidentally while the cage {s being
lowered or raised while holsting or lower-
ing employees.

§ 1926.801 Caissons.

a) Wherever, in calsson work in
which compressed air 13 used, snd the
working chamber s less than 11 feet in
length, and when such calssons are at
any time suspended or hung while work
is In progress so that the bottom of the
excavation s more than 9 feet below the
deck of the working chamber, a shield
shall be erected therein for the protection
of the employees.

(b) Bhafts shall be subjected to a
hydrostatic or alr-pressure test, at which
pressure they shall be tight. The shaft
shall be stamped on the outside shell
about 12 inches from each flange to show
the pressure to which they have been
subjected.

(¢) Whenever a shaft is used, it shall
be provided, where space permits, with
8 safe, proper, and sultable stalrcase for
its entire length, including landing plat-
forms, not more than 20 feet apart.
‘Where this is Impracticable, suitable Jad-
ders shall be installed with landing plat-
forms located abaut 20 feet aparl to
break the climb.

{(d) All caissons, having a dlameter or
side greater than 10 feet shall be pro-
vided with a man lock and shaft for the
exclusive use of employees.

(e} In addition to the gauge in the
Jocks, an accurate gauge shall be maln-
tained on the outer and inner side of
each bulkhead. These gauges shall be
nccessible at ali times and kept in ac-
curate working order.

(f) In cajsson operations where em-
ployees are exposed to compressed air
working environments, the requirements
contained in § 1518.803 shall be complied

with,
§ 1926.802 Cofferdams.

(a) I1r overtopping of the cofferdam by
high waters is possible, means shall be
provided for controlled flooding of the
work area.

(b} Warning signals for evacuation
of employees in case of emergency shall
be developed and posted.

(c) Cofferdam walkways, bridges, or
ramps with at least two means of rapid
exit, shall be provided with guardrafls as
specified in Subpart M of this part,

(d) Cofferdams located close to navi-
gable shipping channels shall be pro-
tected from vessels in transit, where
possible
§ 1926.803 Compressed air.

(&) General provisions. (1) TQnere
shall be present, at all times, at least one
competent person designated by and rep-
resenting the employer, who shall be
familiar with this subpart {n all respects,
and responsible for full compliance with
these and other applicable subparts.

t2) Every employee shall be In-

structed in the rules and regulations
which concern his safety or the safety of
others.

(b) Medical attendance, examination,
and regulations. (1) There shall be re-
tained one or more licensed physicians
familiar with and experienced in the
physical requir ts and the dical
aspects of compressed air work and the
treatment of decompression illness. He
shall be avallable at all times while work
is in progress in order to provide medical
supervision of employees employed in
compressed air work. He shall himself
be physically qualified and be willing to
enter a pressurized environment.

(2) No employee shall be permitted to
enter a compressed air environment unt{l
he has been examined by the physician
and reported by him to be physically
qualified to engage in such work,

(3) 'In the event an employee is ab-
sent from work for 10 days, or is absent
due to sickness or injury, he shall not re-
sume wark until he is reexamined by the
physician, and his physical condition re-
ported, as provided in this paragraph, to
be such as to permit him to work in com-
pressed air.

(4) Alter an employee has been em-
ployed contlnuously in compressed alr
for a perlod designated by the physiclan,
but not to exceed 1 year, he shall be re-
examined by the physician to determine
if he is still physically qualified to en-
gage in compressed alr work.

(5) Such physiclan shall at all times
keep a complete and full record of ex-
aminations made by him. The physiclan
shall also keep an accurate record of any
decompression illness or other illness or
{njury incapacitating any employee for
work, and of all loss of life that occurs
in the operation of a tunnel, caisson, or
other compartment {n which compressed

alr is used.

ty) Recoras shall be available tor the
inspection of the Secretary or his rep-
resentatives, and a copy thereof shall
be forwarded to the Bureau of Labor
Standards within 48 hours following the
occurrence of the accident, death, Injury,
or decompression {llness. It shall state
as fully as possible the cause of said
death or decompression illness, and the
place where the injured or sick employee
was taken, and such other relative in-
formation as may be required by the

Secretary.

(7} A'tully equipped first aid station
shall be provided at each tunnel project
regardless of the number of persons em-
ployed. An ambulance or transportation
sultable for a litter case shall be at each

L.
pmée)c Where tunnels are being exca-
vated from portals more than § road
miles apart, a first aid station and trans-
portation facilities shall be provided at
each portal.

(9) A medical Jock shall be established
and maintalned in immediate working
order whenever air pressure in the work-
fng chamber Is increased above the nor-
mal atmosphere.

(10} The medical lock ghall:

(1) Have at least 6 feet of clear head-

room at the center, and be subdivided
into not less than two compartments;
(i) Be readily accessible to employees
working under compressed air;
(i) Be kept ready for immediate use
for at least § hours subsequent to the
emergence of any employee from the

working chamber;

(v) Be properly heated, lighted and
ventilated;

(v) Be maintained in a sanitaty can-
dition;

(vt) Have & nonshatterable port
through which the occupant(s) may be
kept under constant observation:

(vil) Be designed for a working pres-
sure of 75 p.sig,

(vill) Be -equipped with {nternal con-
trols which may be overridden by exter-

nal controls:

(I.g? ﬁ’ provided with alir pressure
gauges to show the alr pressure within
each compartment to observers inside
and outs!de the medical lock.

(x) Be equipped with a manual lype
sprinkler system that can be activated in-
side the lock or by the outside lock

tex}gfr.

) Be provided with oxygen lines
and fittings leading into external tanks.
‘The lines shall be fitted with check valves
to prevent reverse flow. The oxygen sys-
tem inside the chamber shall be of &
closed circuit design and be so designed
as to automatically shut off the oxygen
supply whenever the fire system {s
activated.

(xii) Be in constant charge of an at-
tendant under the direct control of the
retained physician. The attendant shall
be trained in the use of the lock and suit-
ably instructed regarding steps to be
taken {n the treatment of employee ex-
hibiting symptoms compatible with a
diagnosis of decompression fllness;

(xiif) Be adjacent to an adequate
emergency medical facility;

(xivy) The medical tacility snall be
equipped with demand-type oxygen in-
halation equipment approved by the U.S,
Bureau of Mines;

(xv) Be capable of being maintained
at & temperature, in use, not to excedd
90° F. nor be less than 70° F.; and

(xvl) Be provided with sources of air,
free of oil and carbon monox!de, for
normal and emergency use, which are
capable of ralsing the air pressure in the
lock from 0 to 175 ps.ig. in 5 minutes.

(11) Identification badges shall be
furnished to all employees, indicating
that the wearer is a compressed alr
worker. A permanent record shall be
kept of all identification badges issued.
The badge shall give the employee's
name, address of the medical lock, the
telephone number of the licensed physi-
clan for the compressed air project, and
contain instructions that in case of emer-
gency of unknown or doubtful cause or
illness, the wearer shall be rushed to the
medical lock. The badge shall be worn at
all times—off the job, as well as on the

b.
’otc) Telephone and signal communica-
tion. (1) Effective and reliable means of
communication, such as bells, whistles, or
telephones, shall be maintained at all
times between all the following locations:

(i) The working chamber face:

(t) The working chamber side of the
man lock near the door;

uii) The interior of the man Jock;

(v) Lock attendant’s statfon;

{v) The compressor plant;

(vi} The first-ald station:

(vil) The emergency lock (If one is re-
quired} ; and

«vill) The special decompression
chamber (f one is required).

(d) Signs and records. (1) The time
of decompression shall be posted in each
man lock &s follows:
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TiMe or DECOMPRESSION FOR THiS Lock

______ pounds to -..... pounds in ...
mibutes.
...... pounds to ...... pounds in _._...
ounutes.
(S1gned DY) womecccavccaccanea
(Superintendent)

This form shall be posted in the Man Lock
at all times.

(2) Any code of signals used shall be
conspicuously posted near workplace en-
trances and such other locations as may
be necessary to bring them to the atten-
tion of all employees concerned.

(3) For each 8-hour shift, a record of
employees employed under air pressure
shall be kept by an employee who shall
remain outside the lock near the en-
trance. This record shall show the period
each employee spends in the alr cham-
ber and the time taken {from decompres-
sion. A copy shall be submitted to the
appointed physician after each shift.

(e) Compression. (1) Every employee
going under air pressure for the first
time shall be instructed on how to avold
excessive discomfort.

(2) During the compression of em=-
ployees, the pressure shall not be in-
creased to more than 3 ps.i.g. within the
first minute. The pressure shall be held
at 3 psig. end again at 7 ps.i.g. suffi-
ciently long to determine {f any employ-
ees are experiencing discomfort.

(3) After the first minute the pres-
sure shall be raised uniformly and at a
rate not o exceed 10 psd. per minute.

(4) If any employee complains of dis-
comfort, the pressure shall be held to
determine if the symptoms are relieved.
If, after 5 minutes the discomfort does
not disappear, the lock attendant shall
gradually reduce the pressure until the
employee signals thal the discomfort has
ceased. If he does not indicate that the
discomfort has disappeared, the lock at-
tendant shall reduce the pressure to
atmospheric and the employee shall be
released from the lock.

(5} No employee shall be subjected to
pressure exceeding 50 pounds per squarce
inch except in emergency.

(1) Decompression. (1) Decompression
to narmal condition shall be in accord-
ance with the Decompression Tables
in Appendix A of this subpart,

(2) In the event it is necessary for an
employee to be in compressed air more
than once In a 24-hour period, the ap-
pointed physician shall be responsible for
the establishment of methods and pro-
cedures of decompression applicable to
repetitive exposures.

(3) If decanting I5 necessary, the ap-
pointed physiclan shall establish pro-
cedures before any employee Is permitted
to be decompressed by decanting meth-
ods. The period of time that the em-
ployees spend at atmospheric pressure
between the decompression following the
shift and recompression shall not exceed
5 minutes,

(g) Man locks and special decompres~
sion chambers—(1) Man locks. ({) Ex-
cept in emergency, no employees em-
ployed {n compressed alr shall be per
mitted to pass from the working chamber
to atmospheric pressure until after de-

compression, In accordance with the pro~
cedures in this subpart.

(i1) The lock attendant in charge of
a man lock shall be under the direct su-
pervision of the appointed physiclan. He
shall be stationed at the lock controls on
the free alir side during the period of
compression and decompression and
shall remain at the lock control station
whenever there are men in the working
chamber or in the man lock,

(iil) Except where air pressure in the
working chamber is below 12 psig.,
each man lock shall be equipped with
automatic controls which, through taped
programs, cams, or similar apparatus,
shall automatically regulate decompres-
slons. It shall also be equipped with man-
ual conitrols to permit the lack attendant
to override the automatic mechanism in
the event of an emergency, as provided
in subdivision (vili) of this subparagraph.

(v) A manual control, which can be
used in the event of an emergency, shall
be placed inside the man lock.

(v) A clock, thermometer, and con-
tinuous recording pressure gauge with
a 4-hour graph shall be installed outside
of each man lock and shall be changed
prior to each shift's decompression. The
chart shall be of sufficient size to reg-
ister a legible record of variationsin pres-
sure within the man lock and shall be
visible to the lock attendant. A copy of
each graph shall be submitted to the ap-
pointed physiclan after each shift. In
addition, a pressure gauge, clock, and
thermometer shall also be installed in
each man lock. Additional fittings shall
be provided so that test gauges may be
attached whenever necessary.

{vl) Except where alr pressure is be-
low 12 p.sig. and there is no danger of
rapid flooding, all calssons having a
working area greater than 150 square
feet, and each bulkh:ad in tunnels of
14 feet or more in diameter, or equivalent
area, shall have at least two locks in
perfect working condition, one of which
shall be used exclusively as a man lock,
the other, as a materlals lock.

(vii) Where only a combination man-
and-materials lock is required, this sin-
gle lock shall be of sufficient capaclty to
hold the employees constituting two suc-
céssive shifts,

(viil) Emergency Jocks shall be large
enough to hold an entire heading shift
and a limit maintained of 12 pslg.
There shall be a chamber avallable for
oxygen decompression therapy to 28
psig.

(ix) The man lock suall be large
enough so that those using it are not
compelled to be In a cramped position,
and shall not have less than 5 feet clear
head room at the center «nd a minimum
of 30 cubic feet of alr svace per occupant.

(x) Locks on calssons shall be so lo-
cated that the bottom door shall be not
less than 3 feet above the water level sur-
rounding the caisson on the outside.
(The water level, where it s affected by
tides, is construed to mean high tide.)

(x{) In addition to the pressure
gauge in the locks, an accurate pressure
gauge shall be maintained on the outer
and inner slde of each bulkhead. These

gauges shall be accessible at all times
and shall be kept in accurate working
order.

(xii) Man locks shall have an observa-
tion port at least 4 inches in diameter
located {n such a position that all oc-
cupants of the man lock may be ob-
served from the working chamber and
from the free air side of the lock.

(xiil) Adequate ventilatlon in the
lock shall be provided. i

(xlv) Man locks shall be maintained
at a minimum temperature of 70°* F.

{xv) When locks are not in use and
employees are in the working chamber,
lock doors shall be kept open to the
working chamber, where practicable.

(xvl) Provision shall be made to allow
for rescue parties to enter the tunrel tf
the working force is disabled.

(xvii} A special decompression cham-
ber of sufficient size to accommodate
the entire force of employees being de-
compressed at the end of a shift ghall
be provided whenever the regularly es-
tablished working perlod requires a total
time of decompression exceeding 75
minutes. .

(2) Special decompression chamber,
(1) The headroom in the special decom-
pression chamber shall be not less than
& minimum 7 feet and the cubical con-
tent shall provide at least 50 cublc feet
of airspace for each employee. For each
occupant, there shall be provided 4 square
feet of free walking area and 3 square
feet of seating space, exclusive of area re-
quired for lavatory and toilet facilities.
The raied capacity shall be based on the
stated minimum space per employee and
shall be posted at the chamber entrance.
The posted capacity shall not be exceed-
ed, except in case of emergency.

(i) Each special decompression
chamber shall be equipped with the fol-
lowing:

(a) A clock or clocks suitably placed
so that the attendant and the chamber
occupants can readily ascertain the
time;

(b) Pressure gauges which wlll in-
dicate to the attendants and to the
chamber occupants the pressure in the
chamber;

(e} Valves to enable the sattendant
to control the supply and discharge of
compressed alr into and from the
chamber;

(d) Valves and pipes, in connection
with the eir supply and exhaust, ar-
ranged 50 that the chamber pressure
can be controlled from within and with-
out;

(e) Effective means of oral intercom-
munication between the attendant, oc-
cupants of the chamber, and the air
compressor plant; and

(f) An observation port at the en-
trance to permit observation of the
chamber occupants.

(iil) Seating facilities in special de-
compression chambers shall be so ar-
rangel as to permit a normal sitting
posture without cramping. Seating
space, not less than 18 inches by 24
inches wide, shall be provided per
occupant,

. (iv) Adequale toilet and washing fa-
cilities, in a screened or enclosed recess,
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shall be provided. Toilet bowls shall
have a built-in protector on the rim so
that an air space is created when the
seat 1d is closed.

(v) Fresh and pure drinking water
shall be available. This may be accom-
plished by either piping water into the
special {ecompression chamber and
providing drinking fountains, or by pro-
viding individual caenteens, or by some
other sanitary means, Community drink-
ing vessels are prohiblted.

tvi) No refuse or discarded material
of any kind shall be permitted to accu-
mulate, and the chamber shall be kept
clean.

(vii) Unless the special decompression
chamber is serving as the man lock %
atmospheric pressure, the special decom-
pression chamber shall be situated, where
practicable, adjacent to the man lock
on the atmospheric pressure side of the
bulkhead. A passageway shall be pro-
vided, connecting the special chamber
with the man lock, to permit employees
in the process of decompression to move
{rom the man lock to the special chamber
without a reduction in the amblent pres-
sure fram that designated for the next
stage of decompression. The passageway
shall be so arranged as to not interfere
with the normal operation of the man
lock, nor with the release of the oc-
cupants of the special chamber to
atmospheric pressure upon the comple-
tion of the decompression procedure.

(h) Compressor plant and air supply.
(1) At all times there shall be a thor-
oughly experienced, competent, and
reliable person on duty at the air control
valves as a gauge tender who shall regu-
late the pressure in the working areas.
During tunneling operations, one gauge
tender may regulate the pressure in not
more than two headings: Provided, That
the gauge and controls are all in one
location. In calsson work, there shall be
a gauge tender for each caisson.

(2) The low air compressor plant
shall be of sufficient capacity to not only
permit the work to be done safely, but
shall also provide a margin to meet
emergencies and repairs.

(3) Lew air compressar units shall
have at least two independent and sepa-
rate sources of power supply and each
shall be capable of operating the entire
low air plant and its accessory systems.

(4) The capacity, arrangement, and
number of compressors shall be suficlent
to maintain the necessary pressure with-
out overloading the equipment and to
assure maintenance of such pressure in
the working chamber during perlods of
breakdown, repair, or emergency.

(5) Bwitching Irom one independent
source of power supply to the other shall
be done periodically to ensure the work-
ability of the apparatus in an emergency.

(6) Duplicate low-pressure air feed-
Lines and regulating valves shajl be pro-
vided between the source of air supply
and a point beyond the locks with one of
the lines extending to ¥ithin 100 feet
of the working face.

(1) All high. and low-pressure alr
suﬁnply lines shall be equipped with check
valves.,

(8) Low-pressure alr shall be regu-
lated automatically, In addition, man-
ually operated valves shall be provided
for emergency conditions.

(9) The air intakes for all alr com-
pressors shall be located at a place where
fumes, exhaust gases, and other alr con-
taminants will be at a minimum.

(10) Gauges indicating the pressure
in the working chamber shall be installed
in the compressor bullding, the lock at-
tendant's station, and at the employer's
fleld office.

() Ventilation and air quality. (1)
Exhaust valves and exhaust pipes shall
be provided and operated so that the
working chamber shall be well ventilated,
and there shall be no pockets of dead air.
Outlets may be required at intermediate
points along the maln low-pressure air
supply line to the heading to eliminate
such pockets of dead air. Ventilating air
shall be not less than 30 cubic feet per
minute.

(2) The air in the workplacé shall be
analyzed by the employer not less than
ance each shift, and records of such tests
shall be kept on file at the place where
the work is in progress. The test results
shall be within the threshold limit values
specified in Subpart D of this part, for
hazardous gases, and within 10 percent
of the lower explosive limit of flammable
gases. If these limits are not met, ime
mediate action to correct the situation
shall be taken by the employer.

€3) The temperature of al «orking
chambers which are subjected to air
pressure shall, by means of after-coolers
or other suitable devices, be maintalned
at & temperature not to exceed 85° F,

(4) Forced ventilation shal] be pro-
vided during decompression. During the
entire decompression period, forced ven-
tilation through chemical or mechanical
air purifying devices that will ensure
a source of {resh alr shall be provided.

(5) Whenever heat-producing ma-
chines (moles, shields) are used in com-
pressed air tunnel operations, a positive
means of removing the heat build-up at
the heading shall be provided.

(§) Electricity. (1) All lighting in
compressed-air chambers shall be by
electricity exclusively, and two inde-
pendent electric-lighting systems with
independent sources of supply shall be
used. The emergency source shall be
arranged to become automatically op-
erative in the event of failure of the
regularly used source.

(2) The minimum intensity of light
on any walkway, ladder, stairway, or
working level shall be not less than 10
foot-candles, and in all workplaces the
lighting shall at all times be such as
to enable employees to see clearly.

<3) All electrical equipment, and wir-
ing for light and power circuits, shall
comply with requirements of the Na-
tional Electrical Code, ANSI Cl1-1871
(Rev. of 1968) for use in damp, hazard-
ous, high temperature, and compressed
alr environments.

(4) External parts of lighting fixtures
and all other electrical equipment, when
within 8 feet of the floor, shall be con-
structed of noncombustible, nonabsorp-
tive, insulating materials, except that

metal may be used if it is effectively
grounded.

(5) Portable lamps shall be equipped
with noncombustible, nonabsorptive, in-
sulating sockets, approved handles, bas-
ket guards, and approved cords.

(6) The use of worn or defeclive
portable and pendant conductors is
prohibited.

(k) Sanitation. (1) Sanitary, heated,
lighted, and vent{lated dressing rooms
and drying rooms shall be provided for
all employees engaged in compressed air
work. Such rooms shall contain suitable
benches and lockers, Bathing accommo-
dations (showers at the ratio of one to
10 employees per shift), equipped with
running hot and cold water, and sultable
and adequate tojlet accommodations,
shall be provided. One tollet for each 15
employees, or {fractional part thereof,
shall be provided.

(2) When the toilet bowl is shut by
a cover, there should be an air space so
that the bowl or bucket does not implode
when pressure s increased.

(37 All parts of caissons and other
working compartments shall be kept in
a sanitary condition.

(1) Fire prevention and protection.
{1) Firefighting equipment shall be

4ilable at all times and shall be main-
ained in working condition.

(2) While welding or flame-cutting is
being done in compressed air, a fire-
watch with a fire hose or approved ex-
tinguisher shall stand by until such op-
eration is completed.

(3) Shafts and calssons containing
flammable materlal of any kind, either
above or below ground, shall be provided
with a waterline and a fire hose con-
nected thereto, so arranged that all
points of the shaft or calsson are within
reach of the hose stream.

(4) Fire hose shall be at least 1%
inches in nominal diameter; the water
pressure shall at all times be adequate
for efficient operation of the type of noz-
zle used; and the water supply shall be
such as to ensure an uninterrupted flow.
Fire hose, when hot in use, shall be lo-
cated or guarded to prevent injury
thereto.

(5) The power house, compressor
house, and all buildings housing venti-
lating equipment, shall be provided with
at least one hose connection in the water-
line, with a fire hose connected thereto.
A fire hose shall be maintained within
reach of structures of wood over or near
shafts.

(6) Tunnels shall be provided with a
2-inch minimum diameter waterline ex-
tending into the working chamber and to
within 100 feet of the working face. Such
line shall have hose outlets with 100 feet
of fire hose attached and maintained as
follows: One at the working face; one
immediately inside of the bulkhead of
the working chamber; and one immedi-
ately outside such bulkhead. In addition,
hose outlets shall be provided at 200-foot
intervals throughout the length of the
tunnel, and 100 feet of fire hose shall be
nttached to the outlet nearest to any lo-
cation where flammable material is be-
ing kept or stored or where any flame is
being used.
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(7) In addition to fire hose protection
required by this subpart, on every floor
of every bullding not under compressed
sir, but used in connection with the com-
pressed air work, there shall be provided
at least one approved fire extinguisher of
the proper type for the hazard fnvolved.
At least two approved fire extinguishers
shall be provided in the working chamber
as follows: One at the working face and
one immediately inside the bulkhead
(pressure side}. Extinguishers in the
working chamber shall use water as the
primary extinguishing agent and shall
not use any extinguishing agent which
could be harm{ul to the employees in the
working chamber. The fire extinguisher
shall be protected {rom damage.

(8) Highly combustible materials shail
not be used or stored in the working
chamber. Wood, paper, and similar com-
bustible material shall not be used in
the working chamber in quantities which
could cause a fire hazard. The compres-
sor building shall be constructed of non-
combustible material,

(9) Man locks shall be equipped with
a manual type fire extinguisher system
that can be activated inside the man lock
and also by the outside Jock attendant.
In addition, a fire hose and portable fire
extingulsher shal be provided inside and
outside the man lock, The portable fire
extinguisher shall be the dry chemical
type.

(10) Equipment, fiXtures, and furni-
ture In man locks and special decompres-
slon chambers shall be constructed of
noncombustible materlals. Bedding, etc.,
shall be chemlically treated so a5 to be
fire resistant.

{11) Head frames shall be constructed
a! structural steel or open frame-work
fireproofed timber, Head houses and
other temporary surface bulldings or
structures within 100 feet of the shaft,
caisson, or tunnel opening shall be built
of fire-resistant materials,

(12) No oil, gasoline, or other combus~
tible material shall be stored within 100
feet of any shaft, calsson, or tunnel apen-
ing, except that olls may be stored in
sudtable tanks in isolated fireproof build-
ings, provided such buildings are not less
than 50 feel from any shaft, calsson, or
tunnel opening, or any building directly
TonNEClEd thereto.

(13) Positlve means shall be taken to
prevent leaking flammable liquids from
flowing into the areas specifically men-
tioned in the preceding paragraph.

(14) All explosives used in connection
with compressed air work shall be se-
lected, stored, transported, and used as
specified {n Subpart U of this part.

(m) Bulkheads and safety screens. (1)
Intermediate bulkheads with locks, or in-
termediate safety screens or both, are re-
quired where there Is the danger of rapid
ficoding.

(2) In tunnels 16 feet or more in di-
ameter, hanging walkways shall be pro-
vided from the fize to the man lock as
high in the tunnel as practicable, with at
least € feet of head room. Walkways shall

be constructed of noncombustible mate-
rial, Standard railings shall be securely
instalied throughout the length of all
walkways on open sides in accordance
with Subpart M of this part, Where walk-
ways are ramped under safety screens,
the walkway surface shall be skidproofed
by cleats or by equivalent means.

(3) Bulkheads used to contaln com-
pressed alr shall be tested, where prac-
ticable, to prove thelr ability to resist the
highest air pressure which may be ex-
pected to be used.

§ 1926.804 Dcfinitions applicable to this
subpart.

(a) “Bulkhead"—An alrtight struc-
ture separating the working chamber
{rom free air or from another chamber
under a lesser pressure than the woking
pressure.,

(b) “Calsson"—A wood, steel, concrete
or reinforced concrete, air- and water-
tight chamber in which it is possible for
men to work under air pressure greater
than atmospheric pressure fo excavate
material below water level.

(c) “Decanting”—A method used for
decompressing under emergency clreum-
stances. In this procedure, the employees
are brought to atmospheric pressure with
a very high gas tension in the tissues and
then Immediately recompressed in a sec-
ond and separate chamber or lock,

(&) “Emergency locks”—A lock de-
signed to hold and permit the quick
passage of an entire shift of employees.

(e) “High air"—Alr pressure used to
supply power to pneumatic tools and
devices.

(f) “Low alr"—Air supplied to pres-
surize working chambers and locks.

(g) “Man lock"—A chamber through
which men pass from one air pressure
environment into another.

(h) "Materials lock"--A chamber
through which materials and equipment
pass from one alr pressure environment
into another.

(1) "Medical lock"—A special cham-
ber in which employees are treated for
decompression {llness. It may also be used
in preemployment physical examinations
to determine the adaptablility of the pro-
spective employee to changes in pressure.

(§) “Normal condition"—One during
vhich exposure to compressed air is
limited to a single continuous working
period followed by a single decompres-
sion ir any given 24-hour period; the
total time of exposure to compressed air
during the single continuous working
period is not interrupted by exposure to
normal atmospheric pressure, and a sec-
ond exposure to compressed air does not
occur untll at least 12 consecutive hours
of exposure to normal atmospheric pres-
sure has elapsed since the employee has
been under pressure,

(k) “Pressure'—A force acting on a
unit area. Usually shown as pounds per
square inch. (ps1.)

(1) “Absolute pressiure” (psip)-—
The sur of the atmospheric pressure
and gauge pressure (p.sig.).

(m) “Atmospheric pressure"~The
pressure of air at sea level, usually 14.7

.

psla. (1 atmasphere), or 0 ps.ig.

{n) *“Gauge pressure” (p.si.g.) —Pres-
sure measured by a gauge and indicat-
ing the pressure exceeding atmospheric,

{0) *“Safety screen”—An alr- ang
water-tight diaphragm placed across
the upper part of & compressed alr tun-
nel between the face and bulkhead, in
order to prevent flooding the crown of
the tunnel between the safety screen
and the bulkhead, thus providing a
safe means of refuge and exit from a
n?odinz or flooded tunnel.

(p) “Special decompression cham-
ber”—A chamber to provide greater
comfort for employees when the total
decompression time exceeds 75 miputes.

() “Working chamber"—The space
or compartment under air pressure in
which the work s belng done.

APPENDIX A
DECOMPRESSION TABLES

1. Ezplanation. The decompression tables
sre computed for working chamber pressutes
from 0 to 14 pounds, and Irom 14 to 50
pounds per square inch gauge inclusive by
2-pound § t2 and for times
for each pressure extending from one-half
to over B hours inclusive. Decorapressions
will be conducted by two or more stages with
a maximum of four stages, the latter for s
working chamber pressure of 40 pounds per
square inch gaugs or over.

Stage 1 consists of a reduction In amblent
pressure ranging from 10 to & maximum of
168 pounds per square inch, but in no in~
staace will the pressure be reduced below 4
pounds st the end of stage 1. This reduction
in pressure {n stage 1 will always take place
st & raté not greater than 6 pounds per
minute,

Further reduction in pressure will take
pisce during &tage 2 and subsequent stages
a3 required st a slower rate, but in ho event
at & rate greater than 1 pound per mtnute.

Decompression Table No, 1 indicates in the
body ©f the table the total decompression
time {n minutes for various combinationy of
working chamber pressure and exposure time.

Decompression Table No. 2 indicates for
the same various combinations of working
chamber pressure and exposure time the
following:

&. The number of stages requlred;

b. The reduction in pressure and the ter-
minal pressure for each required stage;

c. The time !n mlinutes through which the
reduction in pressure is sccomplished for
each required stage;

d. The pressure reduction rate jn minutes
per pound for each required stage;

ImporTaANT NoTr: The Pressure Reductlon
in Esch Stage s Accomplished st & Uni-
form Rate. Do Not Interpolate Between
Values Shown on the Tables, Use the Next
Higher Value of Working Chamber Pres-
sure or Exposure Time Should the Actusl
Working Chamber Pressure or the Actual
Exp e Time, pectively, Fall B
Those for Which Calculated Values Are

Shown in the Body of the Tables,

Examples:
Example No. 1:
4 hours working perfod at
20 pounds gauge.

Decompression Table No. 1: g
_, 20 pounds for 4 hours, total N
" decompression titae. 43 ousutes.
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H
Decompression Table No. 2: Stage 3 (final stage): In 110 mlautes. Rate,
Stage 1: Reduce pressure the special decom- 0.037 pound per min-
from 20 pounds to 4 pression chamber, re- ute or 275 minutes
pounds at the uniform duce the pressure at & per pound. Stage 3
rate of § pounds per uniform rate from 4 {final) elapsed time... 110 minutes.
minute, pounds to O-pound
Elspsed time stage 1: 1%_ 3 minutes. gege over a period of Total time.__........ 117 minutes,
s : Re-
su‘;un“m:::”:?) at & Drcourresyon Tastg No. 1-=Toratl DEcOMPsEssION TIKE
uniform rate from 4 _
pounds to 0-pound Work pressurp Working pariod hours
gage over & perlod of _
40 minutes. e 1
. Re 10 potmd per paie. w2 § 4 5 ¢ 7 8 Over 8
minule or 10 minutes 103 3 3 3 31 3 3 3 3
per pound. 6 & 6 6 & 6 &
16 M
Stage 2 (finsl) elapsed 40 minutes. T 7T o7 o7 3o o o mow 3
time. 71T 8 11 17 e &8 8 i 87
prpr— A LsEESE 8
- tes.
“Totsl time... 43 minutes 2 A3 N & W oam i e
Exsmple No. 2: 28 lz: ﬁ 3{ g {g {3 M1 142 42 163
R § 5 183 183 168 183
S-hour working period st 44 % 35 62 oS M3 i85 168 In 188 204
24 pounds gage. i‘z gg ;g :: ;:g }&: ‘lzg 193 203 213 bz
Decompression TableNo. 1:  H.... i 28 223 233 g
# 8 13 150 1
24 pounds for 5 hours, total 117 minutes. ;:j © 3 138 178 zg.:s zi-ﬁ %ﬁ ﬁ ;,7:
w. 9 8 M3 183 2013 233 248 2
decompression time. Q. 85 102 144 189 215 248 zg‘s g’s ﬁ
Decompression Table No. 31 “. ;A :;; m ;99 ‘;'.u g 20 269 297
. “_ 3 14 244 T4 2B W
Stage 1: Reduce pressure - B oTa 19 e s I 0E 38
from 24 pounds to 8 60... M 164 209 249 219 X9
pounds at the un{form
rate of § pounds per Drcosraessiox TasLe No. 2
minute. (Do not interpolste, use pest higher value for condilions not computed.)
Elapsed timestage [ :l: 3 mlnutes. Decompression data
Worllbng Wor::a\g Hy ducti Time P ‘Total
3 . ehamber o ressure reduction me In ressurs olal 1,
tage 2: Reduce pressure preasure ours Stage No. Palg. slags reduction dteomp:;
st & uniform rate from Palg. ———————~——  Minutes rats Minutes
8 pounds to 4 pounds From To Min/Pound
over & pericd of 4 min- .. 1 " s 2 0.20 0
utes. Rate, 1 pound 2 4 [] 4 a,gg s
1 " ¢ 2 1
per minute elapsed H N M H %] H
time, stage 2......_.. ¢ minutes. i 23 4 2 0.20 [
2 . [] [ 1.00
. Transfer men to specist H " M 3 5.2 H
decompression chams 2 [ ° [ 1.00 ¢
ber maintsining the H u M H ox H
4-pound pressure dur- 1 1 ¢ 2 02 M
ing the transter opers H 1" ? H W H
2 [} ] 4 1.00 .

stlon,
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‘Totsl tims
Migutes

decompress

Pressurs
reduction
rate
Min/Pound

Time i
.
Minutes

Decompression data
8

Palg.

From

Pressure reductlon

Stage No,
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Working
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pressure
Palg.
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chutes, the area onto which the material
is dropped shall be completely enclosed
with barricades not less than 42 inches
high and not less than 6 feet back from
the projected edge of the opening above.
Signs, warning of the hazard of falling
materials, shall be posted at each level.
Removal shall niot be permitted in this

lower srea until debris handling ceases

above.

(1) All floor openings, not used as ma-
terial drops, shall be covered over with
mater{a] substantial enough to support
the weight of any load which may be
imposed. Buch material shall be prop-
erly secured to prevent its accidental
movement.

(§) Except for the cutting of holes in
floors for chutes, holes through which to
drop materials, preparation of storage
space, and similar necessary preparatory
work, the demolition of exterlor walls
and floor construction shall begin at the
top of the structure and proceed down-
ward. Each story of exterior wall and
floor construction shall be removed and
dropped into the storage space before
commencing the removal of exterlor
walls and floors in the story next below.

(k) Employee entrances to multi-
story structures being demolished shall
be completely protected by sidewalk
sheds or canoples, or both, providing pro-
tection from the face of the building for
a minimum of 8 feet. All such canopfes
shall be at least 2 feet wider than the
bullding entrances or openings (1 foot
wider on each side thereof), and shall be
capable of sustaining a 1oad of 150 pounds
per sguare foot.

8 1926.85(1 Stairs, passageways, and lad.
ders.

(a) Only those strirways, passage-
ways, and ladders, designated as means
of access to the structure of building,
shall be used. Other access ways shall be
entlrely closed ofl st all times,

{b) All stairs, passageways, ladders
and Incldental equipment thereto, which
sre covered by this section, shall be
perlodically inspected and maintained
in a clean safe condition.

(¢} In a multistory building, when a
stairwell is belng used, it shall be prop-~
erly illuminated by either natural or
artificial means, and completfely and
substantially covered over at & point not
less than two floors below the floor on
which work s being performed, and ac-
cess to the floor where the work is in
progress shall be through a properly
lighted, protected, and separate pas.
sageway.

§ 1926.852 Chutes.

(a) No materia) shal] be dropped to
any point lying outside the exterior walls
of the structure unless the area is effec-
tively protected.

(b} All materials chutes, or sections
thereof, at an angle of more than 45°
{rom the horizontal, shall be entirely en-
closed, except for openings equipped with
closures at or about floor level for the
insertion of materials. The openings shall
not exceed 48 Inches in height measured
along the wall of the chute, At all stories

below the top floor, such openings shall
be kept closed when not in use.

(¢) A substantial gate shall be In-
stalled In each chute at or hear the dis-
charge end. A competent employee shall
be assigned to control the operation of
the gate, and the backing and loading
of trucks.

(d) When operations are not In prog-
ress, the area surrounding the discharge
end of a chute shall be securely closed
off,

(e} Any chute openlng, into which
workmen dump debris, shall be protected
by a substantial guardrall approximately
42 inches above the floor or other surface
on which the men stand {o dump the ma-
terlal. Any space between the chute and
the edge of openings in the floors through
which it passes shall be solidly covered
over.

(f) Where the material is dumped
from mechanical equipment or wheel-
barrows, a securely attached toeboard or
bumper, not less than 4 inches thick and
6 inches high, shall be provided at each
chute opening.

{g) Chutes shall be designed and con-
structed of such strength as to eliminate
fallure due to impact of materials or de-
bris loaded therein.

§ 1926.853 Removal of materials
through floor openings.

Any openings cut {n a floor for the
disposal of materials shall be no larger
in size than 25 percent of the aggregate
of the total floor area, unless the lateral
supports of the removed flooring re-
maln in place, Floors weakened or other-
wise made unsafe by demolition opera-~
tions shall be shored to carry safely the
intended imposed load from demolition
operatlons.

§ 1926.854 Removal of walls, masonry
sections, and chimneys.

(&) Masonry walls, or other sections
of masonry, shall not be permitted to fall
upon the floors of the building in such
masses as to exceed the safe carrying
capacities of the floors.

(b) No wall section, which Is more
than one story in height, shall be per-
mitted to stand alone without lateral
bracing, unless such wall was orfginally
designed and constructed 1o ytand with-
out such Jateral support, and is In a con-
dition safe enough to be self-supporting.
All walls shall be left in a stable condi-
tion at the end of each shift.

(c) Employees shall not be permitted
to work on the top of a wall when weather
conditions constitute a hazard.

(d) Structural or lead-supporting
members on eny floor shall not be cut
or removed until gll storles above such
a floor have been demolished and re~
moved. This provision shall not prohibit
the cutting of floor beams for the dispos-
al of materials or for the {nstallation of
equipment, provided that the require
ments of §§ 1926.853 and 1926.855 are
met. &

(e) Floor openings within 10 feet of
any wall being demolished shall be
planked solld, except when employees
are kept out of the area below,

(f) In buildings of “skeleton-steel”
construction, the steel framing may be
left in place during the demolition of
mesonry. Where this is done, all steel
beams, girders, and similar structural
supports shall be cleared of all loose ma-
terial as the masonry demolition pro-
gresses downward.

(8) Walkways or ladders shall be pro-
vided to enable employees to safely reach
or leave any scaffold or wall,

(h) Walls, which serve as retaining
walls to support earth or adjolning struc-
tures, shall not be demolished until such
earth has been properly braced or ad-
Joining structures have been properly
underpinned.

(1) Walls, which are to serve as re-
taining walls against which debris will
be piled, shall nat be 50 used unless capa-
ble of safely supporting the imposed load.

§ 1926.855 Manual removal of floors.

(a) Openings cut {n & floor shall ex-
tend the full span of the arch between
supports.

(b) Before demolishing any floor arch,
debris and other materlal shall be re-
moved Irom such arch and other ad-
Jacent floor area. Planks not less than
2 inches by 10 inches tn cross section,
full slze undressed, shall be provided for,
and shall be used by employees to stend
on while breaking down floor arthes be-
tween beams. Such planks shall be so
located as to provide a safe support for
the workmen should the arch between
the beams collapse. The open space be-
tween planks shall not exceed 16 inches.

(¢c) Safe walkways, not less than 18
inches wide, formed of planks not less
than 2 inches thick 1f wood, or of equiv-
alent strength If metal, shall be pro-
vided and used by workmen when
necessary to enable them to reach any
point without walking upom exposed
beams,

(d) Stringers of ample strength shall
be installed to support the flooring
planks, and the ends of such stringers
shall be supported by floor beams or gird-
ers, and not by floor arches alone.

(e) Planks shall be lald together over
solld bearings with the ends overlapping
at least 1 foot.

(f) When floor arches are being re-
moved, emplayees shall not be allowed
in the area directly undermeath, and
such an area shall be barricaded to pre-
vent access to it.

(g) Demolitlon of floor arches shall
not be started until they, and the sur-
rounding floor area for a distance of
20 feet, have been cleared of debris and
any other unnecessary materials,

§ 1926.856 Remonnl of walls, floors, and
material with equipment.

(a) Mechanical equipment shall not
be used on floors or working surfaces un-
less such floors or surfaces are of sul-
ficlent strength to support the imposed
load.

(b) Floor openings shall have curbs
or stop-logs to prevent equipment from
running over the edge.

(¢} Mechanical equipment used shall
meet the requirements specified in Sub-
parts N and O of this part.
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§ 1926.857 Storage,

(a) The storage of waste material and
debris on any floor shall not exceed the
allowable floor loads.

(b) In bulldings having wooden floor
construction, the flooring boards may
be removed from not more than one floor
above grade to provide storage space for
debris. provided falling materia] is not
permitted to endanger the stability of
the structure,

(¢) When wood floor beams serve to
brace interior walls or free-standing ex-
terior walls, such beams shall be left in
place untll other equivalent support can
be installed to replace them.

(d) Floor arches, to an elevation of
not more than 25 feet above grade, may
be removed to provide storage area for
debris: Provided, That such removal
does not endanger the stability of the
structure.

(e) Storage spate into which material
is dumped shall be blocked off, except
for openings necessary for the removal
of material. Such openings shalj be kept
closed at all times when material is not
being removed.

§ 1926.858 Removul of stcel consiruc-
tion.

(a) When floor arches have been re-
moved, planking in accordance with
§1926.855(b) shall be provided for the
workers engaged In razing the steel
framing.

¢b) Cranes, derricks, and other hoist-
ing equipment used shall meet the re-
quirements specified In Subpart N of this
part.

{c) Steel constructign shall be dis-
mantled column length by column
length, and tier by tier (columns may
be in two-story lengths).

(d) Any structural member being dis-
membered shall not be overstressed.

§ 1926.859 Mechanical demolition.

(8) No workers shall be permitted in
any area, which can be adversely affected
by demolition operations, when balling
or clamming is being performed. Only
those workers necessary for the performe-
ance of the operations shall be permitted
in this area at any other time.

(b) The weight of the demolition ball
shall not exceed 50 percent of the crane’s
rated load, based on the length of the
boom and the maximum angle of opera-
tion at which the demolition ball will be
used, or it shall not exceed 25 percent
of the nominal breaking strength of the
line by which it is suspended, which~
ever results in a lesser value.

(¢) The crane boom and loadline shall
be as short as possible,

(d) The ball shall be attached to the
loadline with a swivel-type connectjon
to prevent twisting of the loadline, and
shall be attached by positive means in
such manner that the weight cannot
become accidentally disconnected.

(e) When pulling over walls or portions
thereof, all steel members affected shall

have been previously eut free,

(1) All roof cornices or other such
ornamental stonework shall be removed
prior to pulling walls over.

{g) During demolition, continuing in-
spections by a competent person shall be
made as the work progresses to Qetect
hazards resulting from weakened or
deteriorated floors, or walls, or loosened
material. No employee shall be permitted
to work where such hazards exist until
they are corrected by shoring, braclng, or
other effective means.

§ 1926.860  Selective

explosives.

Selective demolition by explosives shall
be conducted in accordance with the
applicable sectfons of Subpart U of this
part
Subpart U—Blasting and the Use of

Explosives

§ 1926.900 General provisions.

(a) The employer shall permit only
authorized and qualified persons to han-
dle and use explosives.

(b} Smoaking, firearms, matches, open
flame lamps, and other fires, flame or
heat producing devices and sparks shall
be prohibited in or near exploslve maga-
zines or while explosives are being han-
dled, transported or used.

(c) No person shall be aliowed to han-
dle or use explosives while under the in-
fluence of intoxicating liquors, narcotics,
or other dangerous drugs.

(d) Al explosives shall be accounted
for at all times. Explosives not being
used shall be kept in a locked magazine,
unavailable to persons not authorized to
handle them. The eunployer shall main-
tain an inventory and use record of all
explosives, Appropriate authorities shall
be notified of any 10ss, theft, or unauthor-
ized entry into 8 magazine.

(e) No explosives or blasting agents
shall be abandoned.

(1) No fire shall be fought where the
fire is in imminent danger of contact with
explosives. All employees shall be re-
moved o a safe area and the fire area
guarded against intruders.

(g) Original containers, or Class II
magazines, shall be used for taking deto-
nators and other explosives from storage
magazines to the blasting area.

(h) When blasting is done in con-
gested aress or {n proximity to a struc-
ture, raliway, or highway, or any other
installailon that may be damaged, the
blaster shall take special precautions in
the loading, deiaying, initiation, and
confinement of each blast with mats or
other methods so as to control the throw
of fragments, and thus prevent bodily
infury to employees.

(1) Employees authorized to prepare
explosive charges or conduct blasting op-
erations shall use every reasonable pre-
caution including, but not limited to,
visua) end audible warning signals, flags,
or barricades, to ensure employee safety.

(§) Insofar as possible, blasting opera~
tlons above ground shall be conducted
between sunup and sundown.

(k) Due precautions shall be taken to
prevent accidental discharge of electric

demolition by

blasting caps from current induced by
radar, radio transmitters, lightning, ad-
Jacent powerlines, dust storms, or other
sources of extraneous electricity. These
precautions shall include:

(1) Detonators shall be short-circuited
in holes which have been primed and
shunted until wired into the blasting
circuit,

(2) The suspensfon of all blasting op-
erations and removal of persons from
the blasting area during the approach
and progress of an electric storm;

(3) The posting of signs warning
against the use of mobile radio transmit-
ters on all roads within 1,000 feet of the
blasting operations. Signs shall have
4-inch white letters on a red background,
with the words, “Blasting Area.-Radio
Transmitting Prohibited.”

(4) Ensuring that mobile radio trans-
mitters which are less than 100 feet
away from electric blasting caps, In other
than original containers, shall be de-
energized and effectively locked;

(5) Compllance with the recommen-~
dations of The Institute of the Makers
of Explosives with regard to blasting in
the vicinity of radio transmitters as stip-
ulated in Radio Frequency Energy—A
Potential Hazard in the Use of Electric
Blasting Caps, IME Publication No. 20,
March 1968,

() Empty boxes and paper and fiber
packing materials, which have previ-
ously contained high explosives, shall not
be used again for any purpose, but shall
be destroyed by burning at an approved
location.

(m) Explosives, blasting agents, and
blasting supplies that are obviously de-
terlorated or damaged shall not be used.

(n) Dellvery and issue of explosives
shall only be made by and to authorized
persons and into authorized magazines
or approved temporary storage or han-
dling areas.

(o) Blasting operations in the prox-
imity of overhead power lines, com-
munlication lines, utility services, or other
services and structures shall not be car-
ried on until the operators and/or owners
have been notified and measures for safe
control have been taken.

(p) The use of black powder shall be
prohibited.

(q) All loading and firing shall be di-
rected and supervised by competent per-
sons thoroughly experienced in this field.

(r) All blasts g1all be fired electrically
with an electric blesting machine or
properly designed electric power source,
ex)cept as provided in §1926.906 (a) and
(r).

§ 1926.901

(a) A blaster shall be able to under-
stand and give written and oral orders.

(b) A blaster shail be in good physical
candition end not be addicted to nar-
cotics, intoxicants, or similar types of
drugs.

(c) A blaster shall be qualified, by
reason of training, knowledge, or experi-
ence, in the field of transporting, storing,
handling, and use of explosives, and have
8 working knowledge of State and local

-

Blastar qualifications.
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laws and regulstions which pertain to
explosives.

(d) Blasters shall be required to fur-
nish satisfactory evidence of competency
in handling explosives and performing
in a safe manner the type of blasting
that will be required.

(e) The blaster shall be knowledgeable
and competent in the use of each type of
blasting method used.

§ 1926.902 Surfacc transportation of
explosives.

(a) Transportation of explosives shall
meet the provisions of Department of
Transportation regulations contained in
14 CFR Part 6§03, Air Transportation; 46
CFR Parts 146-149, Water Carrlers; 49
CFR Parts 171-179, Highways and Rall~
ways; 49 CFR Part 180, Pipelines; and
49 CFR Parts 290-297, Motor Carrlers.

(b) Motor vehizles or conveyances
transporting exploslves shall only be
driven by, and be in th2 charge of, a
llcensed driver who is physically fit. He
shall be familiar with the local, State,
and Federal regulation governing the
transportation of explosives.

{c) No person shall smoke, or carry
matches or any other flame-producing
device, nor shall firearms or loaded car-~
tridges be carried while {n or near a
motor vehicle or conveyance transporting
explosives.

(d} Explosives, blasting agents, and
blasting supplies shall not be transported
with other materials or cargoes. Blast-
ing caps (including electric) shall not
be transported in the same vehlcle with
other explostves.

(e) Vehicles used for transporting ex-
plosives shall be strong enough to carry
the load without difficulty, and shall be
in good mechanical condition,

(f) When explosives are transported
by a vehicle with an open body, a Class
II magazine or original manufacturer’s
contalner shall be securely mounted on
the bed to contain the cargo.

(g) All vehicles used for the trans-
portation of explosives shall have tight
floors and any exposed spark-producing
metal on the inside of the body shall be
covered with wood, or other nonsparking
material, to prevent contact with con-
talners of explosives.

(h) "Every motor vehicle or conveyance
used for transporting explosives shall be
marked or placarded on both sides, the
front, and the rear with the word “Ex-
plosives™ in red letters, not less than 4
inches in height, on white background.
In addition to such marking or placard-
ing, the motor vehicle or conveyance may
display, in such a manner that it will be
readily visible from al] directions, a red
flag 18 inches by 30 inches, with the word
“Explosives” painted, stamped, or sewed
thereon, in white letters, at least 6 inches
in height,

() Each vehicle used for transporta-
tion of explosives shall be equipped with
a fully charged fire extinguisher, in good
condition. An Underwriters Laboratory-
approved extinguisher of not less than
16-ABC rating will meet the minimum
requirement. The driver shall be trained

in the use of the extinguisher on his
vehicle.

) Motor vehicles or conveyances
carrying explosives, blasting agents, or
blasting supplies, shall not be taken in-
side a garage or shop for repairs or
servicing.

(k) No motor vehicle transporting
explosives shall be left unattended.

§ 1926.903 Underground transporiation
of explosives.

(a) All explosives or blasting agents
fn transit underground shall be taken
to the place of use or storage without
delay.

(b) The quantity of explosives or
blasting agents taken to an underground
loading area shall not exceed the
amount estimated to be necessary for the
blast.

{c) Explosives in transit shall not be
left unattended.

(d) The hoist operator shall be noti-
fied before explosives or blasting agents
are transported in a shaft conveyance.

(e} Trucks used for the transporta-
tion of explosives underground shall
have the electrical system checked
weekly to detect any fallures which may
constitute an electrical hazard. A written
record of such lnspections shall be kept
on file.

(f) The installation of auxiliary lights
on truck beds, which are powered by the
truck's electrical system, shall be
prohibited.

(g) Explosives and blasting agents
shall be hoisted, lowered, or couveyed in
a powder car. No othey materials, sup-
plies, or equipment shall be transported
in the same conveyance at the same
time.

(h) No one, except the operator, his
helper, and the powderman, shall be
permitted to ride on a conveyance trans-
porting explosives and blasting agents.

() No person shall ride in any shaft
conveyrnce transporting explosives and
blasting agents.

(§) No explosives or blasting agents
shall be transported on any locomotive.
At least two car lengths shall separate
the locomotive from the powder car.

(k) No explosives or blasting agents
shall be trarsported on a man haul trip.

(1) The car or conveyance containing
explosives or blasting agents shall be
pulled, not pushed, whenever possible.

{m) “I'he powder car or conveyaice
especially built for the purpose of trans-
porting explosives or blasting agents shall
bear a reflectorized sign on each side
with the word “Explosives” In letters,
not less than 4 inches in helght; upon
a ]backzround of sharply contrasting
oolor.

(n) Compariments for transporting
detonators and explosives in the same
car or conveyance shall be physically
separated by a distance of 24 inches or
by 8 solid partition st least 6 inches

(0) Detonators and other explosives
shall not be transported at the same
time in any shaft conveyance.

(p) Explosives, blasting agents, or
blasting supplies shall not be transported
with other materials,

(qQ) Explosives or blasting agents, not
in original contalners, shall be placed in
& suitable container when transported
manually,

(r) Detonators, primets, and other
explosives shall be carried in separate

' containers when transported manually

§ 1926.904 Storage of explosives and
blasting agents.

(a) Explosives and related materials
shall be stored in approved facllities re-
quired under the applicable provisions
of the Internal Revenue Service regula-
tlons contained in 26 CFR 181, Com-
merce in Explosives,

(b) Blasting caps, electric blasting
caps, detonaiing primers, and primed
cartridges shall not be stored ir. the same
magazine with other explosives or blast-
ing agents,

(¢} Smoking and open flames shall not
be permitted within 50 feet of explosives
and detonator storage magazine.

(d) No explosives or blasting agents
shall be permanently stored in any
underground operation until the opera-
tion has been developed to the point
where at least two modes of exjt have
been provided.

(e} Permanent underground storage
magazines shall be at least 300 feet from
any shaft, adit, or active underground
working ares.

(f) Permanent underground maga-
zines containing detonators shall not be
located closhr than 50 feet to any maga-
zine containing other explosives or blast-
ing agents.

§ 1926.905 Loading of cxplosives or
blasting agents.

(a) Procedures that permit safe and
efficlent loading shall be established be-
fore loading is started.

(b) Al drill holes shall be sufficlently
large to admit freely the insertion of the
cartridges of explosives.

(¢) Tamping shall be done only with
wood rods or plastic tamping poles with-
out exposed metal parts, but nonsparking
metal connectors may be used for jointed
poles. Violent tamping shall be avoided.
‘The primer shall never be tamped.

(d) No holes shall be loaded except
those to be fired in the next round of
blasting. After loading, all remalning ex-
plosives and detonators shali be Imrmedi-
ately returned to an authorized maga-
zlne.

(e) Drilling shall not be started until
all remaining butts of old holes are ex-
amined for unexploded charges, and if
any are found, they shall be refired be-
fore work proceeds.

(f) No person shall be allowed to
deepen drill holes which have contained
explosives or blasting agents.

(g) No explosives or blasting agents
shall be left unattended at the blast site.

(h) Machines and all tools not used
for loading explosives into bore holes
shall bz removed from the fmmediate
location of holes before explosives are
delivered. Equipment shall not be oper-
ated within 50 feet of"Joaded holes.

. (1) No activity of any nature other
than that which is required for loading
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holes with explosives shall be permitted
in & blast area.

{J) Powerlines and portable electric
cables for equipment being used shall be
kept a safe distance from explosives or
blasting agents belng loaded into drill
holes. Cables in the proximity of the
blast ares shall be deenergized and
locked out by the blaster,

(k) Holes shall be checked prior to
loading to determine depth and
conditions. Where a hole has been loaded
with explosives but the explosives have
falled to detonate, there shall be no drili-
ing within 50 feet of the hole.

(1) When loading a long line of holes
with more than one loading crew, the
crews shall be separated by practical
distance consistent with efficient opera-
tion and supervision of crews.

(m) No explosive shall be loaded or
used underground in the presence of
combustible gsses or combustible dusts.

(n) No explosives other than those
in Fume Class 1, as set forth by the In-
stitute of Makers of Explosives, shall
be used; however, explosives complying
with the requirements of Fume Class 2
and Fume Class 3 may be used if ade-
quate ventilation has been provided.

(0} All blast holes In open work shall
be stemmed to the collar or to a point
which will confine the charge.

(p) Warning signs, indicating a blast
area, shall be maintained at all ap-
proaches to the blast area. The warning
sign lettering -shall not be less than 4
inches in height on a contrasting back-
ground.

(q) A bore hole shall never be sprung
when it 1s adjacent to or near a hole
that is loaded. Flashlight batteries shall
not be used for springing holes,

(r). Drill holes which have been
sprung or chambered, and which are
not water-filled, shall be allowed to
cool before explosives are loaded.

(s) No loaded holes shall be left un-
attended or unprotected.

(t)- The blaster shall keep an ec-
curate, up-to-date record of explosives,
blasting agents, and blasting supplies
used in a blast and shall keep an ac-
curate running inventory of all explosives
and blasting agents stored on the opera-
tion.

" § 1926.906 Iuitistion of
charges—electric Llasting.

¢a) Electric blasting caps shall not be
used where sources of extraneous elec-
tricity make the use of electric blasting
caps dangerous. Blasting cap leg wires
shall be kept short-circuited (shunted)
until they are connected into the circuit
for firing.

(b) Before adopting any system of
electrical firing, the blaster shell conduct
a thorough survey for extraneous cur-
rents, and all dangerous currents shall
be eliminated before any holes are joaded.

(¢) In any single blast uslpg electric
blasting caps, all caps shall be of the
same style or function, and of the same
manufacture,

(d) Electric blasting shall be carried
cut by using blasting circuits or power
circuits in accordance with the electric

explosive

blasting cap manufacturer's recommen-
dations, or an approved contractor or his
designated representative.

{e) When firing & circuit of electric
blasting caps, care must be exerclsed to
ensure that an adequate quantity of
delivered current is available, in ac-
cordance with the manufacturer's
recommendations. *

(1) Connecting wires and -lead wires
shall be Insulated single sqlid wires of
sufficlent current-carrying capacity.

(g) Bus wires shall be solid single
wires of sufficient current-carrying
capacity.

<(h) When firing electrically, the in-
sulation on all firing lines shall be ade-
quate and in good condition.

() A power circuit used for firing
electric blasting caps shall not be
grounded.

() In underground operations when
firing from a power circuit, a safety
switch shall be placed in the permanent
firing line at intervals. This switch shall
be made so0 it can be locked only in the
“Off” position and shall be provided
with & short-circulting arrangement of
the firing lines to the cap circuit.

(k) In underground operations there
shall be a “lightning” gap of at least 5
feet in the firing system ahead of the
main firing switch; that is, between this
switch and the source of power. This
gap shall be bridged by & flexible jumper
cord just before firing the blast.

(1> When firing from a power circuit,
the firing switch shall be locked In the
open or “Off" position at all times, ex-
cept when firing. It shall be so designed
that the firing lines to the cap circuit
are automatically short-circuited when
the switch is In the “Off"" position. Keys
to this switch shall be entrusted only to
the blaster. .

(m) Blasting machines shall be in
good condition and the efficiency -of the
machine shall be tested periodically to
make certain that it can deliver power
at its rated capacity.

(n) When firing with blasting ma-
chines, the connections sha)] be made as
recommended by the manufacturer of
the electric blasting caps used.

(0) The number of electric blasting
caps connected to a blasting machine
shall not be In excess of its rated capac-
ity. Furthermore, in primary blasting, a
series circuit shall contain no more caps
than the limits recommended by the
manufacturer of the electric blasting
caps in use.

(p) The blaster shall be in charge of
the blasting machines, and no other per-
son shall connect the leading wires to the
machine,

(Q) Blasters, when testing clrcults to
charged holes, shall use only blasting
galvanometers equipped with & silver
chloride cell especially designed for this
purpaose.

(r) Whenever the possibility exists
that a leading line or blasting wire might
be thrown over a llve powerline by the
force of-an explosion, care shall be taken
to see that the total length of wires are
kept too short to hit the lines, or that
the wires are securely anchored to the

ground. If neither of these requirements
can be satisfled, a nonelectric system
shall be used.

(s) In electrical firing, only the man
making leading wire connections shall
fire the shot. All connections shall be
made from the bore hole back to the
source of firlng current, and the leading
wires shall remain shorted and not be
connected to the blasting’ machine or
other source of current until the charge
is to be fired.

(t) After firing an electric blast from
s blasting machine, the leading wires
shall be immediately disconnected from
the machine and short-circuited.

§ 1926.907 Use of safety fuse.

(a) Safety fuse shall only be used
where sources of extraneous electricity
make the use of electric blasting caps
dangerous. The use of a fuse that has
been hammered or injured in any way
shall be forbidden.

(b) The hanging of fuse on nails or
other projections which will cause a
sharp bend to be formed in the fuse is
prohibited.

(c) Before capping safety fuse, a short
length shall be cut from the end of the
supply reel so as to assure a fresh cut
end in each blasting cap.

(d) Only a cap crimper of approved
design shall be used for attaching blast-
ing caps to safety fuse. Crimpers shall
be kept in good repair and accessible for
use.

(e) No unused cap or short capped
fuse shail be placed in any hole to be
blasted; such unused detonators shall be
removed from the working place and
destroyed.

(1) No fuse shall be capped, or primers
made up, in any magazine or near any
passible source of ignitlon.

(g) No one shall be permitted to carry
detonators or primers of any kind on
his person.

(h) The minimum length of safety
fuse to be used in blasting shall be as
required by State law, but shall not be
less than 30 inches.

(i) At least two men shall be present
when multiple cap and fuse blasting is
done by hand lighting methods.

(J) Not more than 12 fuses shall be
lighted by each blaster when hand light-
ing devices are used. However, when two
or more safety fuses in a group are
lighted as one by means of igniter cord,
or other similar fuse-lighting devices,
they may be considered as one fuse.

(k) The so-called ““drop fuse” method
of dropping or pushing a primer or any
explosive with a lighted fuse attached is
forbidden.

(1) Cap and fuse shall not be used
for firing mudcap charges unless charges
are separated sufficiently to prevent one
charge from dislodging other shots in
the blast,

(m) When blasting with safety fuses,
consideration shall be given to the length
and burning rate of the fuse. Sufficient
time, with a margin of safety, shall
always be provided for the blaster to

reach & place of safety.
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§ 1926.908 Use of detonaling cord.

fa) Care shall be taken to select a
detonating cord consistent with the type
and physical condition of the bore hole
and stenmning and the type.of explosives

used.

(b) Detonating cord shall be handled
and used with the same respect and care
given other explosives,

(c) The Lne of detonating cord ex-
tending out of & bore hole or from a
charge shall be cut from the supply
spoo] before loading the remainder of
the bore hole or placing sdditional
charges,

{d) Detonating cord shall be handled
and used with care to avold damaging
or severing ;.lhe k7:)1'(1 during and after
loading and hoo ~up.

(e) i)etotxlmung ncgrﬂonnectlons shall
be competent and positive {n accordance
with approved and recommended meth-
ods. Knot-type or other cord-to-cord
connections shall be made only with
detonating cord in which the explosive
core is dry.

(1) All detonating cord trunklines and
branchlines shall be free of loops, sharp
kinks, or angles that direct the cord back
toward the oncoming line of detonation.

(g) All detonating cord connectlons
shall be inspected before firing the blast.

(h) When detonating cord millisec-
ond-delay connectors or short-interval-
delay electric blasting caps are used with
detonating cord, the practice shall con-
form strictly to the manufacturer's
recommendations.

«{) When connecting a blasting cap or
an electric blasting cap to detonating
cord, the cap shall be taped or otherwise
attached securely along the side or the
end of the detonating cord, with the end
of the cap containing the explosive
charge polnted in the direction {in which
the detonation is to proceed.

() Detonators sor firing the trunk-
line shall not be brought to the loading
area nor attached to the detonating cord
until everything else is in readiness for
the blast.

§ 1926909 Firing the hlast.

(a) A code of blasting signals equiva-
lent to Table U-1, shall be posted on one
or more consplcuous places at the opera-
tion, and all employees shall be required
to famillarize themselves with the code
and conform to it. Danger slgns shall
be placed at sultable locations,

(b) Before a blast is fired, a Joud
warning signal shall be given by the
blaster {n charge, who has made certain
that all surplus explosives are in a safe
place and all employees, vehicles, and
equipment are st a safe distance, or
under sufficient cover.

(c) Flagmen shall be safely stattoned
on highways which pass through the
danger zone so0 as to stop traffic during
.blasting operatlons.

(d) It ghall be the duty of the blaster
io fix the time of blasting.

(¢) Before flring an underground
blast, warning shall be giver and all
possible entries into the blasting ares,
and any entrances to any working place
where a drift,-raise, or other opening is
about to hole through, shall be carefully
guarded. The blaster shall make sure

that all employees are out of the blast
area before firing a blast.

TasLz U-1

WARNING S1GNAL—~A l-minute series of long
blasts § minutes prior to blast signal,
BLAST SI1GNAL——A series of short blasts 1 min.

ute prior to the shot.
ALL CLEAR SICNAL—A prolonged blast follow~
ing the inspection of blast avea.

§ 1926910 Insp after bl

(a) Immediately after the blast has
been fired, the firing line shall be dis~
connected from the blasting machine, or
where power switches are used, they
shall be locked open or in the off position,

(b) Sufficient time shall be allowed,
not less than 15 minutes in tunnels, for
the smoke and fumes to leave the blasted
area before returning to the shot. An
inspection of the area and the surround-
ing rubble shall be made by the blaster
to determine if all charges have been
exploded before employees are allowed o
return to the operation, and in tunnels,
;!tzr the muck pile has been wetted

own.

§ 1926.911 Misfires.

(a) If a misfire is found, the blaster
shall provide proper safeguards for ex-
cluding all employees from the daunger
zone,

(b} No other work shall be done ex-
cept that necessary to remove the hazard
of the misfire and only those employees
necessary to do the work shall remain
in the danger zone,

(¢} No attempt shall be made to ex-
tract explosives from any charged or
misfired hole; a new primer shill be
put in and the hole reblasted. If refir-
ing of the misfired hole presents a haz-
ard, the explosives may be removed by
washing out with water or, where the
n;isﬂre is under water, blown out with
air.

{(d) If there are any misfires while
using cap end fuse, all employees shall
remaln away from the charge for at
least 1 hour. Misfires shall be handled
under the direction of the person in
charge of the blasting. All wires shall
be carefully traced and a search made
{or unexploded charges.

(e)- No drilling, digging, or picking
shall be permitted until all missed holes
have been detonated or the authorized
representative has approved that work
can proceed.

§ 1926.912 Undcrwater hlasting.

(a) A blaster shall conduct all blast-
ing operatlons, and no shot shall de
fired without his approval.

(b). Loading tubes and casings of dis-
similar metals shall not be used because
of possible electric transient currents
from galvanic action of the metals and
water.

(c) Only water-resistant blasting
caps and detonating cords shall be used
for all marine blasting. Loading shall
be done through e nonsparkling metal
loading tube when tube is necessary.

(d) No blast shall be fired while any
vesse]l uncer way is closer than 1,500
feet to the blasting area. Those on board

vessels or craft moored or anchored
within 1,500 feet shall be notified befure
ablast is floed,

(e) No blast shall be fired while any
swimming or diving operations are in
progress in the vicinity of the blasting
area, If such operations are in progress,
&lgnals and arrangements shall be agreed
upon to assure that no blast shall be fired
while any person is {n the water.

(1) Blasting flags shall be displayed.

(g) The storage and handling of ex-
plosives aboard vessels used {n under-
water blasting operations shall be ac-
cording to provisions outlined herein on
handling and storing explosives.

(h) When more than one charge is
placed under water, a float device shall be
attached o an element of each charge In
such manner that it will be released by
the firing. Misfires shall be handled in
accordance with the requirements of
§1926.911.

§ 1926913 Blasting in excavation work
under compressed air.

(a) Detonators end explosives shall
not be stored or kept in tunnels, shafts,
or caissons, Detonators and explosives
for each round shall be taken directly
from the magazines to the blasting zone
and immediately loaded. Detonators and
explosives left over after Joading & round
shall be removed from the working
<hamber before the connecting wires
are connected up.

(b) When detonators or explosives
are bought into an alr lock, no employee
except the powderman, blaster, lock
tender and the employees necessary for
carrying, shall be permitted to enter the
air lock, No other material, supplies, or
equipment shall be Jocked through with
the explosives.

(c) Detonators and explosives shall be
taken separstely into pressure working
chambers.

(d} The blaster or powderman shall be
responsible for the receipt, unloading,
storage, and on-site transportation of
explosives and detonators.

(e) All metal pipes, ralls, air locks,
and steel tunnel lining shall be electri-
celly bonded together and grounded at
or near the portal or shaft, and such
pipes and ralls shall be cross-bonded
together at not less than 1,000-foot inter-
vals throughout the length of the tunnel.
In addition, each low alr supply plpe
shall be grounded at its delivery end.

{f) The explosives sultable for use in
wet holes shall be water-resistant and
shall be Fume Class 1,

{g) When tunnel excavation in rock
face i3 approaching mixed face, and
when tunnel excavation is in mixed face,
blasting shall be performed with light
charges and with light burden on each
hole. Advance drflling shall be per-
formed as tunnel excavation in -ock face
approacies mixed face, to determine the

* general nature and extent of rock cover

and the remaining distance ahead to
soft ground as excavation advances.
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§ 1926.914 Definitions applicable to this
subpart.

(a) “American Table of Distances™
(alsp known &S Quantity Distance
‘Tables) means American Table of Dis-
tances for Storage of Explosives as re-
vised and approved by the Institute of
the Makers of Explostves, June §, 1064,

(b) “Approved storege facllity”—.
facility for the storage of explosive ma-
terials conforming to the requirements
of this part and covered by & lcense
or permit issued under suthority of the
Internal Revenue Service. (See 28 CFR
Part 1817,

(¢) “Blast area”—The area in which
explosives loading and blasting opera-
tions are being conducted.

(d) “Blaster"~—~The person or persons
authorized to use explosives for blasting
purposes and meeting the qualifications
contained in § 1926.901.

(e) “Blasting sagent”—A blasting
agent is any material or mixture con-
sisting of a fuel and oxidizer used for
blasting, but not classified an explosive
and in which none of the ingredients
is classifled as an explosive provided the
furnished (mixed) product cannot be
detonated with a No. 8 test blasting cap
when confined. A common blasting agent
presently in use {8 8 mixture of em-
monium nitrate (NHNO.) sand carbo-
naceous combustibles, such as fuel oil or
coal, end may either be procured, pre-
mixed end packaged from explosives
companies or mixed in the field.

¢f) “Blasting cep"—A metalllc tube
closed at one end, contalning a charge
of one or more detonating compounds,
and des{gned for and capable of detona-
tion from the sparks or flame from a
safety fuse inserted and crimped into
the open end.

(g) “Block holing"-—The breaking of
boulders by firlng a charge of explosives
that has been loaded in a drill hole,

(h) *“Conveyancte"—Any unit for
transporting explosives or blasting
agents, including but not limited to
trucks, trailers, rall cars, barges, and
vessels.

() #Detonating cord"—A flexible
cord containing & center core of high
explosives which when detonated, will
have sufficient strength to detonate other
cap-sensitive explosives with which it is
in contact.

(J) “Detonator“—Blasting caps, elec-
tric blasting caps, delay electric blasting
caps, and nonelectric delay blasting caps,

(k) “Electric blasting cap”—A blast-
ing cap designed for and capable of deto-
nation by means of an electric current.

(1) “Electric blasting circultry"—

(1) Bus wlre. An expendable wire, used
in parallel or serles, in parallel circults,
to which are connected the leg wires of
electric blasting caps.

(2) Connecting wire. An {nsulated
expendable wire used between electric
blasting caps and the leading wires or
between the bus wire and the leading
wires. I

(3) Leading wire, An insulated wire
used between the electric power source
and the electric blasting cap circult.

{4) Permanent blasting wire. A per-
manently mounted insulated wire used
between the electric power source and
the electric blasting cap cireuit,

{m) “Electric delay blasting caps"—
Caps designed to detonate at a prede.
termined period of time after energy is
applied to the ignition system.

(n) “Exploslves”—(1}) Any chemical
compound, mixture, or device, the pri-
mary or common purpose of which ia to
function by explosion; that is, with sub-
stantially instantaneous release of gas
and heat, unless such compound, mix.
ture or device is otherwise specificaily
classified by the US. Depariment of
Transportation.

(2) All material which is classified as
Class A, Class B, and Class C explosives
by the US. Department of Transporta-

tion.

\3) <Classinication of explosives by the
U.B. Department of Transportation s
as follows:

Class A Ezplosives. Possessing detonating
hazard, such as dynamite, nitroglycerin,
picric actd, lead azide, fulminate of mereyry,
black powder, blasting caps, and detonating
primers.

Class B Ezplosives. Possessing fiammable
hazard, such as propellant explosives, Includ-
ing some smokeless propellants,

Class C Erplosives. Include certa n types
of manufactured articles which contein
Class A or Clsss B explosives, or both, as
components, but in restricted quantities.

(0) “Fuse lghters"—Special devices
for the purpose of igniting safety fuse.

(py “Magazine—Any bullding or
structure, other than an explosives
manufacturing bullding, used for the
storage of explosives.

(q) “Misfire"—An explosive charge
which failed to detonate.

(r) “Mud-capping’” (sometimes known
as bulldozing, adobe blasting, or doby-
ing). The blasting of boulders by placing
& quantity of explosives againsi a rock,
boulder, or other object without con-
fining the explosives {n a drill hole,

(s) “Nonelectric delay blasting cap”~—
A blusting cap with an Integral delay
element In conjunction with and capable
of being detonated by a detonation im-
pulse or signel from miniaturized deto-
nating cord.

(t) “Primary blasting”—The blasting
operation by which the original rock
formation is dlislodged from fts natural
Iocatisn.

(1) “Primer”—A cartridge or con-

tainer of explosives Into which a deto-
nator or detonating cord is inserted or
attached, .
(v) “Safety fuse"—A flexible cord
containing an internal burning medium
by which fire {s conveyed at & continuous
and uniform rate for the purpose of
firing blasting caps.

(w) “Becondary blasting”—The re-
ductlon of oversize materfal by the use of
explosives to the dimension required for
handling, including mudcapping and
blockholing.

s “Stemming”~—A suitable inert in-
combustible material or device used to
confine or separate explosives in a drill
hole, or to cover explosives {n mud-
capping.

(y) “Springing”"—The creation of a
pocket in the bottom of a drill hole by

the use of a moderate quantity of ex-
plosives in order that larger quantities
or explosives may be inserted thereln,
(z) “Water gels, or slurry explo~
sives”—A wide variety of materials used
for blasting. They all contain substantial
proportions of water and high propor-
tions of ammonfum nitrate, some of
which is in solution in the water, Two
broad classes of water gels are: (1) Those
which are sensitized by a material classed
as an explosive, such as TNT or smaoke-
less powder, and (2) those which contain
no ingredient classified as an explosive;
these are sensitized with metals such as
aluminum or with other fuels, Water
gels may be premixed at an explosives
plant or mixed at the site immediately
before delivery into the bore hole,

Subpart V—Power Distribution and
Transmission Lines [Reserved]

Subpart W—Rollover Protective _Strue-
tares; Overhead Protection (Roprs)

§ 1926.1000 Rollover protective siric.
tures (ROPS) for material handling
equipment.

(a) Coverage. (1) This section applies
to the following types of material han-
dling equipment: To all rubber-tired,
self-propelled  scrapers, rabber-tired
front-end loaders, rubber-tired dozers,
wheel-type agricukural and industrial
tractors, crawler tractors, crawler-type
Joaders, and motor graders, with or with-
out attachments, that are used in con-
struction work. This requirement-does
g:t &pply to sideboom pipelaying trac-

s

(2) The promulgation cof specific
standards for rollover protective struc-
tures for compactors And rubber-tired
skid-steer equipinent s reserved pending
cons{deration of standards curretitly be-
ing developed. N

(b) Equipment manufdctdréd on or
after September 1, 1972. Material han-
diing machinery descrided tn paragraph
(a) of this séction and manylacturéd on
or after Beptember 1, -1872, ‘anall be
equippéd with® rollover protective struc-
tures which meét the minimum perform-
ance standards prescribed in §§ 1928.1001
and 1026.1002, as applicable.

(¢) Equipment manufactured before
September 1, 1972, (1) Al 'muterial han-
dling equipment described in peragraph
(a) of this section and manufactured or
placed in service (owned or operated by
the employer) prior to September 1,
1972, shall be fitted with rollover protec-
tive structures no later than the dates
listed below:

() Machines manufactured on or af-
ter January 1, 1972, shall be fitted no
later than April 1, 1873,

(1) Machines manufactured between
July 1, 1871, and December 31, 1071, shall
be fitted no later than July 1, 1973.

(1i{) Machines manufactured between
July 1, 1870, and June 30,1871, shall be
fitted no later than Janusry 1, 1874,

“{v) Machines mapufactured-between
Jaly 1, 1069, and June 30, 1970, shall be
fitted no later than July 1, 1974,

(v) Machines manufactured befére
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July 1, 1969: Reserved pending further
study, development, and review.

(2) Rollover protective structures and
supporting attachment shall meet the
minimum performance criteria detailed
in $§1926.1001 and 1926.1002, as appli-
cable or shall be designed, fabricated,
and installed in & manner which will
support, based on the ultimate strength
of the metal, at least two times the
welght of the prime mover applled at the
point of {mpact.

() The design obfective shall be to
minimize the likellhood of a complete
overturn and thereby minimize the pos-
aibllity of the operator being crushed as
8 result of a rollover or upset.

(1) The designi shall provide a verti-
cal clearance of at least 52 inches from
the work deck fo the ROPS at the point
of ingress or egress.

(d) Remounting. ROPS removed for
any reason, shall be remounted with
equal quality, or better, bolts or welding
as required for the original mounting.

(e) Labeling. Each ROPS shall have
the following information permanently
affixed to the structure:

(1) Manufacturer or fabricator’s
name and address;

(2) ROPS model number, if any;

(3) Machine make, model, or series
number that the structure is designed
to fit.

(1) Machines meeting certain ezisting
governmental requirements. Any ma-
chine in use, equipped with rollover pro-
tective structures, shall be deemed in
complisnce with this section If it meets
the rollover protective structure require-
ments of the State of California, the US.
Army Corps of Engineers, or the Bureau
of Reclamation of the U.S. Department
of the Interior in effect on April 5, 1972.
The requirements in effect are:

(1) State of California: Construction
Salety Orders, issued by the Department
of Industrial Relations pursuant to Divi-
sion 5, Labor Code, § 6312, State of Cali-
fornia,

(2) US. Army Corps of Engineers:
General Sefety Requirements, EM-385-
1-1 (March 1967).

(3) Bureau of Reclamatlon, UK. De-
pariment of the Interior: Safety and
Health Regulations for Construction,
Part II (September 1871). .

§1926.1001 Minimum performance cri-
tcria for rollover protective structures
for designated scrapers, lpaders, doz-
ers, graders, and crawler tractors.

(8) General. This section prescribes
minimum performance criteria for roll-
over protective structures (ROPS) for
rubber-tired self-propelled scrapers;
rubber-tired front-end loaders and rub-
ber-tired dozers; crawler tractors, and
crawler-type loaders, and motor graders.
The vehicle and ROPS as a system shall
have the structural characteristics pre-
scribed in paragraph (f) of this section
for each type of machine described in
this paragraph.

(b) The static, laboratory test pre-
scribed hereln will determine the ade-
quacy of the structures used to protect
the operator under the following con-
ditions:

(1) For rubber-tired self-propelied
serapers, rubber-tired {ront-end loaders,
and rubber-tired dozers: Operating be-
tween 0 and 10 miles per hour over hard
cley where rollover would be limited to
a maximum roll angle of 360° down &
slope of 30° maximum.

(2) For motor graders: Operating be-
tween 0 and 10 miles per hour over hard
clay where rollover would be limited to
360° down a slope of 30° maximum.

(3) For crawler tractors and crawler-

type loaders: Operating between 0 and
10 miles per hour over hard clay where
rollover would be limited to & maximum
roll angle of 360" down a slope of 45°

(¢) Facilities and apparatus. (1) The
following material Is necessary:

(1) Material, equipment, and tledown
means adequate to Insure that the
ROPS and its vehicle frame absorb the
applied energy.

1) Equipment necessary to measure
and apply loads to the ROPS. Adequate
means to measure deflections and lengths
should also be provided.

{1if) Recommended, but not manda-
tory, types of test setups are illustrated
in Pigure W-1 for all types of equipment
to which this section applies; and in
Figure W-2 for rubber-tired self-propel-
led scrapers; Figure W-3 for rubber-
tired front-end loaders, rubber-tired
dozers, and motor graders; and Figure
W4 for crawler tractors and crawler-
type loaders.

(2) Table W-1 contains a listing of the
required apparatus for all types of equip-
ment described {n paragraph (a' of this
sectlon.

Tasre W-1
Means to measure Accuracy
Deflection of ROPS, +5% of deflection
inches. measured.
Vebkhicle welght, 5% of the weight
pounds, measured.
Force applied to frame, 5% of force meas-
pounds. ured.

Dimensions of eritical +0.5 in.
zone, inches.

OOUBLE~-ACTING

(d) Vehicle condition. The ROPS tobe
tested must be attactisd to the vehicle
structure in the same manner as it will
be attached during vehicle use. A totally
assembled vehicle {s ot required How-
ever, the vehicle structufe end frame
which support the ROPS mast represent
the actual vehicle installation. All nor-
mally detachable windows, panels, or
nonstructural fittings shall be removed
s0 that they do not contribute to the
strength of the ROPS.

(e) Test procedure. The test proce-
dure shall include the following, in the
sequence indicated:

(1) Energy absorbing capabilities of
ROPS shall be verified when loaded
laterally by incrementally applying a
distributed load to the longitudinal out-
side top member of the ROPS, as shown
in Figure W-1, W-2, or W-3, as appli-
cable. The distributed load must be ap-

CadlLE SLACK

DEAD WEIGMYS\

ROPS.

O

A\ /D

Ficuze W-1--Vertical loading setup for .
all types of egquipment described fn
§1518.1001(a).
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FICUAR W-3—Test setup for rubbér-tired sell-propelied scrapers.
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PicURE W-3—Test setup for rubber-tired front-end loaders, rubber-tired dozers, and motor
graders.
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Ficure W-4—Side-lcading setup for crawler
tractors and crawler loaders.

plied so as to result in approximately
uniform deflection of the ROPS. The
load increments should correspond with
approximately 0.5 in. ROPS deflection
jncrement in the direction of the load
application, measured at the ROFPS top
edge. Should the operator's seat be off-
center, the load shall be applied on the
offcenter side. For each applied load
increment, the total load (lb.) versus
corresponding deflection (in.) shall be
plotted, and the area under the load-
deflection curve shall be calculated, This
area is equal to the energy (in.-ib.) ab-
sorbed by the ROPS. For a typical load-
deflection curve and calculation method,
see Figure W-5.
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Ficure W-5-—Determination of energy ares

under force deflection curve for all types

of ROPS equipment defined in § 1926.100].
Incremental loading shall be continued
until the ROPS has absorbad theamsunt
of energy and the minimum applied load
specified under paragraph ({) of this
section has been reached or surpassed.

(2) To cover the possibility of the ve-
hicle coming to rest on its top, the sup-
port capability shall be verified by apply-
ing a distributed vertical load to the top
of the ROPS so as to result in approxi-
mately uniform deflection (see Figure
W-1). The load magnitude {s specified in
paragraph (f) (2) (ilf) of this section,

(3) The low temperature impact
strength of the material used in the
ROPS shall be verified by suitable mate-
rial tests or materlal certification (see
paragraph (1) (2) (Jv) of this section).

() Performance requirements—1)
General performance requirements (i)
No repairs or straightening of any mem-
ber shall be carried out between each
prescribed test.

¢li} During each test, no part of the
ROPS shall enter the critical zone as de-
tailed in SAE J397 (1969). Deformation
of the ROPS shall not allow the plane
of the ground to enter this zone,

(2) Specific performance require-
ments. (i) The energy requirement for
purposes of meeting the requirements of
paragraph (e) (1) of this section is to be
determined by referring to the plot of the
energy versus weight of vehicle (see
Figure W-6 for rubber-tired self-pro-
pelled scrapers; Figure W-7 for rubber-
tired front-end loaders and rubber-tired
dozers; Figure W-8 for crawler tractors
and crawler-type loaders; and Figure
“V-9 for motor graders. For purposes of
this section, force and weight are meas-
ured as pounds (lb.) ; energy (U} is meas-
ured as inch-pounds.
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FicURe W-6—Energy absorbed versus vehicle
welght.
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Ficure W-10—Minimum horizontal load
factor for sel{-propelled gcrapers.

(i) The applied load must attain at
least a value which is determined by mul-
tiplying the vehicie weight by the corres-
ponging factor shown in Figure W-10 for
rubber-tired self-propelled scrapers; in
Figure W-11 for rubber-tired {ront-end
loaders and rubber-tired dozers; in
Pigure W-12 for crawler tractors and
crawler-type loaders; and in Figure W~13
for motor graders.
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Ficvre W-12—Minimum horizontal loed
factor for crawler tractors and crawler-
type loaders.,
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(if) The load magnitude for purposes
of compliance with paragraph (e)(2)
of this section is equal to the vehicle
weight. The test of load magnitude
shall only be made after the requirements
of subparagraph (2)() of this para~
graph are met.

(iv) Material used in the ROPS must
have the capability of performing at zero
degrees Fahrenhelt, or exhibit Charpy V
notch imipact strength of 8 foot-pounds
&t minus 20° Fahrenheit. This {s a stand-
ard Charpy specimen as described in
American Society of Testing and Ma-
terials A 370, Methods and Definitions
for Mechanlcal Testing of Steel Products
(available at each Regional Office of the
Occupational Safety and Health Admin-
i{stration). The purpose of this require-
ment {s to reduce the tendency of brittle
fracture assoclated with dynamlc Joad-
ing, low temperature operation, and
stress raisers which cannot be entlrely
avolded on welded structures.

(g} Definitions. For purposes of this
section, “vehicle welght” means the
manufacturer's maximum welght of the
prime mover for rubber-tired self-pro-
pelled scrapers. For other types of equip-
ment to which this section applies, “ve-
hicle weight" means the manufacturer's -
maximum recommended weight of the
vehicle plus the heaviest attachment.

(h) Source of standard. This standard
s derived from, and restates, the fol-
lowing Soclety of Automotive Engineers
Recommended Practices: SAE J320a,
Minimum Performance Criteria for Roll-
Over Profective Structure for Rubber-
Tired, Self-Propelled Scrapers; SAE
J394, Minimum Performance Criteria for
Roll-Over Protective Structure for Rub-
ber-Tired Front End Loaders and Rub-
ber-Tired Dozers; SAE J395, Minimum
Performance Criteria for Roll-Over
Protective Structure for Crawler Tractors
and Crawler-Type Loaders; and SAE
J396, Minimum Performance Criteria for
Roll-Qver Protective Structure for Motor
Graders, These recommended practices
shall be resorted to in the event that
questions of interpretation arise. The
recommended practices appear in the
1571 SAE Hand»ook, which may be ex-
amined in each of the Regional Offices of
the Occupational Safety and Health
Administration.
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§1926.1002 Protective frame (ROPS)
test pr jures and perfor e re-
quirements for wheel-type agricul-
tural and industrial tractors used in
construction.

(8) General. (1) The purpose of this
section is to set forth requirements for
frames for the protection of operators
of wheel type agricultural and industrial
tractors to minimize the possibility of
operator Injury resulting from accidental
upsets during normal operation. With
respect to agricultural and industrial
tractors, the provisions of §§1026.1001
and 1926.1003 for rubber-tired dozers
and rubber-tired loaders may be utilized
in leu of the reguirements of this
section.

(2) The protective frame which Is the
subject of this standard is a structure
mounted to the tractor that extends
above the operator's seat and conforms
generally to Figure W-14.

@

Prevre W-14—Typical frame configuration

(3) If an overhead weather ghield i«
attached to the protective frame, it ms3
be in place during tests: Provided, That
1t does not contribute to the strength of
the protective frame. If such an overhead
weather shield is attached, it must meet
the requirements of paragraph (1) of this
section.

(4) For overhead protection require-
ments, see § 1926.1003.

(5) If protective enclosures are used
on wheel-type agricultural and indus-
trinl tractors, they shall meet the re-
quirements of Soclety of Automotive En-
gineers Standard J168 (July 1870), Pro-
tective Enclosures, Test Procedures, and
Performance Requirements. This stand-
ard appears in the 1871 SAE Handbook
and may be examined in each Regional
Office of the Occupational Safety and
Health Admlinistration.

(b) Applicadility. The requirements of
this section apply to wheel-type agricul-
tairal tractors used in construction work
and to wheel-type industrial tractors
used in construction work. See paragraph
(J) of this section for definitions of agri-
cultural tractors and industrial tractors.

(c) Performance requirements. (1)
Either a laboratory test or a fleld test Is
required in order to determine the per-
formance requirements set forth in sub-
division (1) of this subparagraph.

(2) A laboratory test may be either
static or dynamic. The laboratory test
must be under conditions of repeatable
and controlled loading in order to permit
analysis of the protective frame.

(3) A fleld upset test, I used, shall be
conducted under reasonably controlled
conditions, both rearward and sideways,
to verify the effectiveness of the protec-
tve freme under ectual dynamic
conditions.,

)

)

(d) Test procedures—general. (1) The
tractor used shall be the tractor with
the greatest weight on which the protec-
tive frame Is to be used.

(2) A new protective frame and
mounting connections of the same de-
sign shall be used for each test procedure.

(3) Instantaneous and permanent
frame deformation shall be measured
and recorded for each segment of the
tes

t.

(4) Dimensions relative to the seat
shall be determined with the seat un-
loaded and adjusted to its highest and
most rearward latched position provided
for a seated operator.

(5) Xf the seat is offset, the frame
loading shall be on the slde with the
least space between the centerline of
the seat and the upright.

(6} The low temperature Iimpact
strength of the material used in the
protective structure shall be verified by

sultable material tests or material certi-

fications in accordance with § 1826.1001
() (2) (iv).

(e) Test procedure for vehicle over-
turn—(1) Vehicle weight. The weight
of the tractor, for purposes of this sec-
tion, includes the protective frame, all
fuels, and other components required for
normal use of the tractor. Ballast must
be added if necessary to achieve a mini-
num total weight of 130 1b, (59 kg.) per
maximum power takeoff horsepower at
rcied engine speed. The weight of the
front end must be at least 33 1b, (15
kg.) per maximum power takeofl horse-
power. In case power takeoff horsepower
is unavailable, 95 percent of net engine
fiywheel horsepower shall be used.

(2) Agricultural tractors shall be
tested at the weight set forth in sub-
paragraph (1) of this paragraph.

(3) Industrial tractors shall be tested
with items of integral or mounted equip-
ment and ballast that are sold as stand-
ard equipment or approved by the
vehicle manufacturer for use with the
vehicle where the protective frame is
expected to provide protection for the
operator with such equipment installed.
The total vehicle welght and front end
weight as tested shall not be less than
the weights established in subparagraph
(1) of this paragraph.

(4) “The test shall be conducted on a
dry. firm soll bank as illustrated in Fig-
ure W-15. The sofl in the fmpact ares
shall have an average cone index in
the 0-6 in. (153 mm.) layer not less
than 150 according to American Society
of Agricultural Engineers Recommenda-
tion ASAE R313, 5oll Cone Penetrometer
(avallable in each Regional Office of the
Occupational Safety and Health Ad-
ministration). The path of travel of the
vehicle shall be 12°+2° to the top edge
of the bank,

(5) The upper edge of the bank shall
be equipped with an 18 fn. (457 mm.)
high ramp as described in Figure W-15 to
assist in tipping the vehicle.

(6) "The front and rear wheel tread
settings, where adjustable, shall be at
the position nearest to halfway between
the minimum and maximum settings ob-
tainable on the vehicle. Where only two
settings are obtainable, the minlmum
setting shall be used,
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(1) Vehicle Overturn Test—Sideways
and Rearward. (1) The tractor shall be
driven under its own power along the
specified path of travel at & minimum
speed of 10 m.ph. (16 km./hr.) or maxi-
mum vehicle speed {f under 10 m.p.h.
(16 km./hr.) up the ramp as described
in subparagraph (§) of this paragraph
to induce sideways overturn.

(1) Rear upset shall be {nduced by en-
glne power with the tractor operating in
gear to obtain 3-5 m.p.h. (4.8-8 km./hr.)
at maximum governed engine r.p.m. pref-
erably by driving forward directly up &
minimum slope of two vertleal to one
horizontal. The engine clutch may be
used to ald In {nducing the upset.

(§) Other test procedures. When the
fledd upset test is not used to determine
ROPS performance, either the static
test or the dynamic test, contalned in
paragraph (g) or (h) of this section,
shall be made. .

(g) Static test—{(1) Test conditions.
1) The laboratory mounting base shall
include that part of the tructor chassis to
which the protective frame i{s atzached
ircluding the mounting parts.

(11) The protective frame shall be in-
strumented with the necessary equip-
ment to obtain the required load defiec-
tion data at the locations and directions
specified in Figures W-16, W-17, and
W-18. ’

A

Ficoax W-16—8ide load application.
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g

Ficore W-17—Rear load spplication.

FRICTION COLLAR

VETICAL BAR
=ATTACHES TO
TRACTOR CHASSIS

L.

Ficure W-18—Method of measuring
Instantaneous deflectlon.

.(1i1) The protective frame and mount-
ing connections shall be instrumented
with the necessary recording equipment
to obtain the required load-deflection
data to be used in calculating FSB (see
paragraph (§)(3) of this section). The
gauges shall be placed on mounting con-
nections before the installation load is
applied.

(2) Test procedure, (1) The side load
application shall be at the upper ex-
tremity of the frame upright at a 80°
angle to the centerline of the vehicle.
The side load “L” shall be applied ac-
cording to Figure W-16, “L” snd “D"
shall be recorded simultaneously. The
test shall be stopped when:

(a) The strain energy absorbed by the
frame Is equal to the required input
energy (Ei.) or

(8) Deflection of the frame exceeds
the allowable deflection, or

(¢) The frame load limit occurs be-
fore the allowable deflection is reached
in the side load.

(i{) The L-D diagram, as shown by
means -of a typical example in Figure
W-19, shall be constructed, using the
data obtained in accordance with sub-
division (i) of this subparagraph.

(i{) The modified La.-D. diagram
shall be constructed according to sub-
division (ii) of this subparagraph and
according to Figure W-20. The strain
energy absorbed by the frame (E,) shall
then be determined.

(lv) E., FER, and FSB shall be
calculated.

LOAD L, L8 IrG)

OEFLECTION O, IN (k)
Figore W-16—Trplcal L-D dlatram,

€,*AREA 0Q0/12, FT-L8

MOOIFIED _ eoemwen . = -
Roed F
Z,
OBSERVED  «
P Krlgeetluay

IMOFIED)
0

DEFLECTION D, IN (MM)
Ficune W-20—Typlcal modified La-De
LITY

LOAD L, t8{xG)

(v) The test procedure shall be re-
peated on the same frame utllizing L
(rear input; see Figure W-18) and E,,.
Rear load application shall be uniformly
distributed along & maximum projected
dimension of 27 in. (686 mm.) and a
maximum area of 160 sq. In. (1,032 &q.
cm.) normal to the direction of load
application. The load shall be applied to
the upper extremity of the frame at the
point which is midway between the cen-
terline of the seat and the inside of the
frame upright.

(h) Dynamic test—(1) Test condi-
tions. (1) The protective frame and trac-
tor shall meet the requirements of para-
graphs (e) (2) or (3) of this section, as
appropriate.

(ii) The dynzmlc loading shall be pro-
duced by use of a 4,410 Ib. (2,000 kg.)
weight acting as a pendulum. The im-
pact face of the weight shall be 27 plus
or minus 1 in. by 27 plus or minus 1 in.
(6864 or —25 mm.} and shall be con-
structed so that its center of gravity is
within 1 {n. (25.4 mm.) of its geometric
center. The weight shall be suspended
from a pivot point 18-22 ft. (5.5-6.7 m.)
above the point of impact on the frame
and shall be conveniently and safely ad-
justable for height. (See Figure W-21.)

ATTACHEN
ALLCASC -l:-u«w

2raim
racg 0k 2 25
oL ]

POSTON
CENTER OF GravITY
Ficure W-21—Pendulum.

(1) For each phase of testing, the
tractor shall be restrained from moving
when the dynamic load is applied. The
restraining members shall be of 0.5-0.63
in. (12.5-16 mm.) steel cable and points

of attaching restralning members shall
be located an appropriate distance be-
hind the rear axle and in front of the
froni axle to provide a 15*-30° angle
between a restraining cable and the
horizontal. The restraining member
shall either be in the plane in which the
center gravity of the pendulum will
swing or more than one restraining
cable shall give & resultant force {n this
plane. (See Figure W-22.)

84 "aw u—(n-m’.vunv-
T e
Shrog

Ficure W-22—Method of impact from reer.

(v) The wheel tread setting shall
comply with the requirements of para-
graph (e)(6) of this section. The tires
shall have no liquid ballast and shall be
inflated to the maximum operating pres-
sure recommended by the tire manufac-
turer. With specified tire inflation, the
restraining cables shall be tightened to
provide tire deflection .of 6-8 percent of
nominal tire section width. After the ve-
hicle is properly restralned, a wooden
beam 6 x 6 In. (15 x 15 c¢m.) shall be
driven tightly against the appropriate
wheels and clamped. For the test to the
side, an additional wooden beam shall be
placed as & prop against the wheel near-
est the operator's station and shall be
secured to the floor so that it is held
tightly against the wheel rim during im-
pact. The length of this beam shall be
chosen so that when it is positioned
against the wheel rim, It is al an angle
of 25°-40° to the horizontal. It shall
have a length 20-25 times its depth and
a width two to three times its depth.
(See Figures W-22 and W-23.)

0F wEDGED
AGAINST wrg L
M AFTER
ANCRORING

Y—T— RESTRANNG
CASLE

BEAM CLAWMPED ACANST SI0€S OF FROKT
ANO RCAR WHEELS AKO AGANST PROP,

Ficurr W-23—Method of impact from side.

(v) Means shall be provided (ndi-
cating the maximum {nstantaneous de-
flection along the line of impact. A sim-
ple friction device is illustrated in
Figure W-23.
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(v1) No repair or adjustments may be
carried out during the test.

(vil) If any cables, props, or blocking
ghift or break during the test, the test
shall be repeated

(2) Test procedure—{) General. The
frame shall be evaluated by imposing
dynamic Joading to rear folldwed by a
load to the side on the same frame. The
pendulum dropped from the height (see
definition “H” in paragraph () (3) of
this section) imposes the dynamic foad.
The position of the pendulum shall be s0
selected that the initial point of impact
on the frame shall be in line with the arc
of travel of the center of gravity of the
pendulum. A quick release mec
should be used but, if used, shall not in-
fluence the attitude of the block.

(i) I'mpcct at rear. The tractor shall
be properly restrained according to sub-
raragraphs (1) (i) and ddv) of this
paragraph. The tractor shall be posi-
tioned with respect to the pivot point of
the pendulum such that the pendulum {s
20° from the vertical prior to tmpact, as
shown in Figure W-22. The impact shall
be applied to the upper extremity of the
frame at the point which is midway be-
tween the centerline of the seat and the
inside of the frame upright of a new
frame,

ity I'mpact ot side. The block and
restraining shall conform to subpara-
graphs (1) (i) and (iv) of this para-
graph. The point of impact shall be that
structural member of the protective
frame likely to hit the ground first in a
sideways accidental upset. The side im-
pact shall be applied to the side opposite
that used for rear impact.

(1) Performance requirements—(1)
General. (1) The frame, overhead
weather shield, fenders, or other parts in
the operator area may be deformed but
shall not shatter or leave sharp edges
exposed to the operator, or violate dimen-
sions as shown in Figures W-16 and W-17
as follows:

D=2 In. (51 mm.) Inside of frame upright

to vertlcal centerline of seat.

E=30 in. (762 mm.}.

F=Not less than 0 in. snd not more than
12 in. (305 mm.), measured at
centerline front of seat backrest to
croasbar along the line of toad sappli-
cation as shown in Pigure W-17.

G =24 in. (810 mm.).

1) The material and design combina-
tion used ln the protective structure must
be such that the structure cah meet all
prescribed performance tests at zero de-
grees Fahrenheit in accordance with
§ 1926.1001(1) (2) (§v),

(3) Vehicle overturn performance re-
Quirements. The requirements of this
paragraph (1) must be met in both side
and rear overturns.

(3) Static test performance require-
ments. Design factors shall be incor-
porated in each design to withstand an
overturn test as prescribed in this para-
graph (1), The structural requirements
will be geperally met if-FPER is greater
than 1 and FSB is greater than K-l tn
both side and rear Joadings,

=
~

(4) Dynamic test performance require-
ments. Design factors shall be incorpor-
ated in each design to withstand the over-
turn test prescribed in this paragraph (1).
The structural requirements will be gen-
erally met if the dimensions in this para-
graph (1) sre adhered to in both side and
rear loads.

(§) Definitions applicable to this gec-
tion. (1) SAE J333a, Operator Protection
for Wheel-Type Agricultural and f{ndus-
trial Tractors (July 1970) defines “agri-
cultural tractor” as a “wheel-type vehi-
cle of more than 20 engine horsepower
designed to furnish the power to pull,
carry, propel, or drive implements that
are designed for agricultural usage.”
Since this Part 1926 applies only fo con-
struction work, the following definition
of “agricultural tractor” is adopted for
purpases of this subpart: “Agricultural
tractor” means a wheel-type vehicle of
more than 20 engine horsepower, used in
construction work, which is designed to
furnish the power to pull, propel, or drive
implements.

(2) “Industrial tractor” means that
class of wheeled type tractor of more
than 20 engine horsepower (other than
rubber-tired loaders and dozers described
in § 1926.1001), used in operations such
as landscaping, construction services,
loading, digging, grounds keeping, and
highway maintenance.

(3) The following symbols, terms, and
explanations apply to this section:

Eu =Energy Input to be absorbed during side
loading. Eww=733404 W ft.-1b, (Es
=10040.12 W’, m.-kg.).

‘E,=Energy {nput to be absorbed during rear
loading. E1sr=047 W ft.-lb, (E'1+=0.14
W, m.-kg.).

W="Tractor weight as prescribed in | 1928.-

1002 (e) (1) and (e) (a) n 1b. (W*, kg.}.

1, =Static load, 1b, (kg.

D =Deflection under L, ln {mm.}.

L-D=Static Joad-deflection disgram.

Lu-Da=Modified static losd-d B dia-
grem (Figure W-20), To account for {n-
crease in strength due to increase in
strain rate, raise L in plastic range to
LxK.

K=Increase {n yield strength induced by
hugher rate of loeding (1.3 for hot rolled
low carbon steel 1010-1030). Low carbon
is preferable; however, if higher carbon
or other materia} 15 used, K must be de-
termined in the laborstory. Refer to
Charles H. Norris, et al,, Structural De-
sign for Dynamic Loads (1959}, p. 8.

Femec =Maximum observed static load.

Load Limit="Polnt on L-D curve where ob-
aserved siatlc load 15 0.8 Lumar (refer to
Pigure W-10).

E.=Strain energy absorbed by the frarne,
ft.-1b. {m.-kg.) area under Lu-Da curve.

FER=Factor of energy ratio, FER=E./Ei;
als0=E«/Eir.

Pyv=Maximum observed force in mounting
connection under atatic load, L, 1b. (kg.).

FSB=Design margin for mounting connec-
tlon FSB=(Pu/F») ~1.

H=Vertical helght of lift aof 4410 1b. {2,000
g} welght, in. (H’, mm.). The weight
shall be pulled back sa that the height
of its center of gnvlty tbove me point
of lmpect ia det flows: H=4.92
+0.00190 W ar (B'=125+0 107 )
(Pigure W-2¢).
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(k) Source of standard. The standard
in this section is derived from, and re-
states, Society of Automotive Engineers
Standard J334a (July 1970), Protective
Frame Test Procedures and Performance
Requirements. This standard shall be re-
sorted to in the event that questions of
interpretation arise. The standard ap-
pears in the 1971 SAE Handbook, which
may be examined in each of the Regional
Offices of the Occupational Safety and
Health Administration.

§ 1926.1003 Overhead protection for
operators of agricultural and indus-
trial tractors.

(a} General — (1} Purpose. When
overhead protection is provided on wheel-
type agricultural and {ndustrial tractors,
the overhead protection shall be designed
and installed according to the require-
ments contained in this section. The pro-
visions of §1926.1001 for rubber-tired
dozers and rubber-tired loaders may be
used in lieu of the standards contained
in this section. The purpose of the stand-
ard {s to minimize the possibility of oper-
ator injury resulting from overhead haz-
ards such as flying and falling objects,
and at the same time to minimize the
possibility of operator injury from the
cover itself in the event of accidental
upset.

(2) Applicability. This standard ap-
plies to wheel-type agricultural tractors
used In construction work and to wheel-
type industrial tractors used in construc-
tion work. See § 1926.1002 (b) and (§).In
the case of machines to which § 1926.604
(relating to site clearing) also applies,
the overhead protection may be either
the type of protection provided in
§ 1926.604 or the type of protection pre-
vided by this section.

(b) Qverhead protection. When over-
head protection s installed on wheel-type
agricultural or industrial tractors used in
construction work, it shall meet the re-
quirements of this paragraph. The over-
head protection may be constructed of
& solid material. If grid or mesh is used,
the largest permissible opening shall be
such that the maximum circle which
can be Inscribed between the elements
of the grid or mesh is 1.5 [n, (38 mm.) in
diameter. The overhesd protection shall
not be installed {n such & way as to be-
come a harard in the case of upset.

Y

¢
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(¢c) Test procedures—yeneral. (1) The
requirements of § 1926.1002 (4}, (e),
and (f) shall be met.

(2) Static and dynamlic rear load ap-
plication shall be uniformly distributed
along a maximum projected dimension
of 27 In. (686 mm.) and & maXimum
area of 160 in® (1,032 cm.”) normal to
the direction of load application, The
‘oad shall be applied to the upper ex-
tremity of the frame at the point which
{5 midway between the centerline of the
seat and the inside of the frame upright.

(3) The static and dynamic side load
application shall be uniformiy distributed
algng a maximum profected dimension of
27in. (686 mm.) and a maximum area of
160 in.? (1,032 cm.f) normal to the di-
rection of load application. The direction
of load application {s the same as in
§ 1926.1002 (g) and (h). To simulate the
characteristics of the structure during
an upset, the center of load application
may be located from & point 2¢ In. (610
mm.) (K) forward to 12 in. (305 mm.)
(K) forward to 12 in. (305 mm.) (L)
rearward of the front of the seat back-
rest to best utilize the structural strength.
See Figure W-25,

Fioure W-25—Locatlon for side load.

(d) Drop test procedures. (1) The
same frame shall be subjected to the drop
test following either the static or dynamic
test.

(2) A solid steel sphere cr material of
equivalent spherical dimension weighing
300 lb. (45.4 kg.) shall be dropped once
from a height 10 ft. (3,048 mm.) above
the overhead cover.

(3} The point of impact shall be on
the overhead cover at a point within the
zone of protection as shown in Figure
W-26, which is furthest removed from
major structural members.

T

/6
T

ALL POSSOLE LATEAN,
wolng POSITIONS OF
sear

Ficurze W-26—Zone of protection for drop
test.

(e) Crush test procedure. (1) The same
frame shall be subjected to the crush
test following the drop test and static
or dynamic test.

(2) The test Joad shall be applied as
shown in Figure W-27 with the seat posi-
tioned as specified in § 1926.1002(d) (4).
Loading cylinders shall be plvotally
mounted at both ends. Loads applfed by
each cylinder shall be equal within 2 per-
cent, and the sum of the loads of the two

cylinders shall be two times the tractor
weight as set forth in § 1926.1002¢e) (1).
The maximum width of the beam illus-
trated fn Figure W-27 shall be 6 in.
152 mm.).

crush test.

(f) Performance requirements—(1}
General. The performance requirements
set forth in § 1926.1002¢1) (2), (3), and
(4) shall be met.

(2) Drop test performance require-
ments. (1) Instantaneous deformation
due to impact of the sphere shall not
enter the protected zone as {llustrated in
Figures W-25, W-26, and W-28,

roq v

FictRe W-28--Protected zone during crush
and drop tests.

(i) In addition to the dimensions set
forth in § 1926.10021) (1) (i), the follow~
ing dimenslons apply to Figure W-28:
H=17.5 in. (444 mm.)

J=2n. (50.8 mm.) measured from the outer
periphery of the steering wheel.

(3) Crush test performance require-
ments. The protected zone as described
in Figure W-28 must not be violated.

(g) Source of standard. This standard
is derived from, and restates, the portions
of Soclety of Automotive Engineers
Standard J167 which pertain to over-
head protection requirements. The full
title of the SAE standard is: Protective
Frame with Overhead Protectlon—Test
Procedures and Performance Require-
ments. The SAE standard shall be re-
sorted to in the event that questions of
interpretation arise. The SAE standard
appears in the 1971 SAE Handbook,
which may be examined in each of the
Reglonal Offices of the Occupational
Safety and Health Administration.

Subpart X—Effective Dates
§ 1926.1050 Effective dates (general).

“Except where different effective dates
are specifically provided in § 1926.1051,
the safety and health standards pub-
lished in Subparts C through U of this
pa¥rt shall become effective on April 24,
1871, for all Federal and federally
assisted advertised contracts subject
thereto which are ajvertised after that
date and on April 27, 1871, for all such

negotiated contracts for which negotia- |

tions begin after that date.

§:1926.1051 Effective dates (specific).

{a) With respect to standards con-
cerning brakes and fenders prescribed in
§1926.602, the rules contained therein
specify the applicable effective dates.

(b) (1) To the extent that the stand-
ards in this part apply to light residen-
tal construction, thelr application is
delayed until Beptember 27, 1971, where-
upon the standards shall apply to con-
tracts subfect to the Contract Wark
Hours and Safety Standards Act which
are advertised on or after that date and
to such contracts which may be negoti-
ated when the negotiations commence cn
or after that date,

(2) For the purpose of this paragraph,
the term “light residential construction”
is limited to the construction of homes
and apartments which do not exceed
three storles in height, and which do not
have an elevator.

(Sec. 1, 83 Stat. 06, 97, adding sec. 107 to
Public Law 87-681, 76 Stat. 35T; 40 U.S.C. 333;
Secretary’s Order No. 12-71, 36 FR. BT54)
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Title 29—LABOR

CODE OF FEDERAL REGULATIONS
CHAPTER XVl
PART 1926
formerly designated
CHAPTER XIil, PART 1518, PART 1l
OF THE APRIL 17, 1971 FEDERAL
REGISTER.

Subparl A—General

Sec,

1926.1 T'urpose atul scope.

1924 2 Yariations from safety and heallh
standards.

1526 2 Inspections—right of entry,

16264 Ilules of jaactice for admindstra-
the adjudications for enforce-
ment  of  safety aml health
standards.

Subpart B—Genero!l Interpretations

192610 Sconre of suhpart.

192¢.11 Coverage under sectien 102 of the
aut distinguished,

192612 Tteorganization I'lan No. 14 of 1850,

1676.13 Interpretations of statutery terma.

1826.14 Federal contracts for mived”
typee of performance.

192615 Relationship 1o the Bervice Con.
tract Act: Walsh-Healey Iublie
Contracts Act.

192616 Liules of construction,

Subport C~General Safety ond Health Provisions

1526 20 General salety and health pro-
visfonn.

1826.21 Safety tralping and educatlon.

1926.22 Recording and reporting of in-
Juries, (Reserved)

1526.23 Firat atd and medical attention.

1%926.24 Fire protection and preventlon,

1926.25 Housekeeping.

1926.26 Ttlumination.,

1826.27 Sanitntlon,

3826.28 Personal protective equipinent.

1926.29 Acceptable certification.

1826.30 Shipbuilding and ship repairing.

1926.31 Incorporation Ly reference.

1926,32 Definitfona,

Subpart D—Oceupational Health and
Environmental Conirols

1826050 Medlcal scryvices nnd fArst aid.
1926.51 Sanitation,
1926.52 Ocrupationat nolse exposure.

See,

1926.53 Tonizing radiatlon.

1926.54 Nonlonizing radiation,

1926.55 Gases, snpois funics. Jduste, and
mists.

192656 Illumination.

142657 Ventilation.

1$26.58 Definttlons applicable to thls sub-
part,

Subpart E—Persanal Protective and life Saving

Equipment
1926.100 Head protection.
1926.101 Hearing protection.
1926.102  Eye and face protection,
1926.103 Resplratory protectlon.
1826.104 Safety heits, lifelines. and lanyards.
1526.105  Safety nets.
1326 106 Warking over or nhear water,

1426.10%  Detinitions to this sul-

pact,

applicalle

Subpart F—Fire Protection ond Prevention

1926130  I'ue protection,

1826.15F  Fue prevention.

1926.132  Flammalde and  combustible hg-
uida.

192€.153  Linquefied petroleunt gas (LI-Gus),

1426.154
1926155

Tempoiary heating dervices.
Diefinitions

rat,

applicable te this sule-

Subpart G—Signs, Signals. ond Barricades

1926.200  Acclduint prevention signs and tags.

1826.201  Signaling.

1826.202  Harncades

1826.20%7  Dennitions apphieable to this snb-
part.

Subpart H—~Materials Handling, Storage, Use,

and Disposal

1$26.250 Geneial requitemcents fur Etorage

1926.25% Lhgeing  equipment  for tuuterial
handling.

1926.252  Disposal of waste mateslals,

Subpart |—Taols—Hand and Power

1926.300 General requliements.,

1926.303  Hand tools.

1926.302 Tower operated hand tools.
1926.3¢3 Abrasive wheels and tools.
1926.304 Woodworking tools,

1926,305 Jocks—lever and ratchet, screw and

hydraulic,

Subpart J~Welding and Cutting

1926.350 Cas welding and culling.

1926.351  Arc welding and cutting.

1926332  Fire prevention.

1926,353  Ventilation and protection In weld-
ing, cutting, and healing.

1926.334  Welding, cutting and heating In

way of preservative coatings.

Subpart K=Electrical

See.

1926.400  General requirements,

1826481  Crounding and bonding.

1920.402 Equipment installation and maiu-
tenance,

1926.403 Battery roows and batlety charg-
ing.

1926.404 Hazardous locations.

1926.405  Definitlons applicable to this sub-

part.

Subport (—Ladders and Scaffoiding

1926.450  Ladders.

1926.451  Scaffolding.

1826.452  Definitions applicable to this osub-
part,

Svbport M—Floors end Wall Openings, and

Stairways
1526.500 Cuardrails, hamdials, and overs,
1926.501  Stairways.
1926202 Diefinitiong applivalde to thus sube
pact,

Subport N—Cranes, Derricks, Hoists, Elevatars,
and Conveyars

1926550 Cranes aid derticks,

1926 551  Helicopters,

1926552 Material heists aud personncl hoists
and clevators.,

1426.553  Base-mounted divn hoists

192 & Oserbiead hotsts.

12 Convesons,

Subport O—Motor Vehicles, Mechanized
Equipmen!, and Morine Operaotions

1526.600 Sguipment,

1526.601  Motor yehicles,

1926.602  Matuiial handling  equipmont,
1826.60%  Pile iiving cquipment,

1926.604  Site learing.

1%26.605 Marlue opetations and equifanent,

Licfinitions thix suh-

part,

appllcabte to

Subporl P—Excavations, Trenching, and Shering

1826.650 Gencral requbienients.

1926.651 Specific excavation teyufrements,
1926.652 Speclfic trenching requitements.
192€.€53  Definidons applicalile to thils il

part.

Subpart Q—Concrete Forme and Shoring

1936.700
1826.501

General provisions.
Forms and shoring.

Definltions applicable
part.

to thia cul-

Subpart R—Steel Erection

1826.750  Flooting requliements.

1926 Structural siee! assembly.
1926,752  Roltlug, riveting, fitting-up, and
plumbing-up.
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Subpart $—Tunnels and Shafts, Caissons,
Cofferdams, and Compressed Air

Tunnels and shafts.

Calssons.

Cofterdams.

Compressed air.

Definitions applicable to this sub-
part,

Sec.

1926.800
1926.801
1926.802
1626.803
1926.804

. Subparl T—Demolition

Preparatory operations,

Stalrs, passageways, and ladders.

Chutes.

Removal of materials through
floor hotes.

Removal of walls, MasOnry sec-
tlons, and chimneys.

Manual removal of floors.

Remoral of walls, floors,
material with equipment,

Storage.

Removal of steel construction.

Mechanlcal demolition.

Selective demolition by explos{ves.

1926.850
1926.851
1926.852
1926.853

1926.854

1926.85§
1926.8556 end
1926.857
1926.858
1926.859
1926.860

Subpart U—Blasting ond Use of Explosives

1926.900 Genersl provisions,

1926.901 Blaster qualifications.

1926.902 Surface transportation of explo-
sjves.

Underground transportation ‘of
explosives,

Storage of explosives and blesting

ents.

Loading of explosives or blasting
agents.

Initiation of explosive charges.

Use of safety fuse.

Use of detonating cord.

Firing the blast.

Inspection after blasting.

Misfires.

Underwater blasting.

Blasting in excavations under
compressed Alr.

Definitions,

1926.903
1%26.904

1926.905

1926906
1926.907
1926 908
1926.909
1926910
1926.911
1926.912

1926913
1926.914

Subport V—Power Distribution ond Transmjssion
Lines

1926.950 ({Reserved]

Subpart W-—Rollover Protective Struc.
tures; Overhead Protection (ROPS)

Bec.
1926.1000 Rollover

protective structured
(ROPS) for material bandiing
equipment.

Minlmum performance criteria
for rollover protective struc-
tures for dasignated scrapers,
loaders, dozers, graders, and
crawler tractors.

1826.1002 Protective frame (ROP3I) test

procedures and performanca

requirements for wheel-type
sgricultural end ~ indusirial
tractors used in counstruction.

1926.1001

Sec.

1926.1003 Overhead protection for opera-
tors of agricultural end indus-
trial tractors.

Subpart X—Effective Doles

1926.1050 Effective dates (genersal).
1926.1051 Effective dates (specific).

AUTHORITY: The provisions of this Part
1926 issued under sec. 1, 83 Stat, 96, 97, add-
ing eec. 107 to Publlc Law 87-581, 78 Stat.
857, 40 US.C, 333.

Subpart A—General
§ 1926.1 Purpose and scope.

(a) This part sets forth the safety and
health standards promulgated by the
Secretary of Labor under section 107 of
the Contract Work Hours and Safety
Standards Act. The standards are pub-
lished {n Subpart C of this part and fol-
Jowing subparts.

{b) Subpart B of this part contains
statements of genersl policy and in-
terpretations of section 107 of the Con-
tract Work Hours and Safety Standards
Act having general applicability,

§ 1926.2 Vauriations from safety and
hiealth standards.

(a) Varlances from standards which
are, or may be, published in this part
may be granted under the same circum-
stances whereunder varlances may be
granted under section 6(b)(6)(A), or
6(d) of the Williams-Steiger Occupa-
tional Safety and Health Act of 1370
(28 U.S.C. 65). The procedures for the
granting of variances and for related re-
lief under this part are those published
in Part 1905 of this title.

(b) Any requests for variances under
this section shall also be considered re-
quests for variances under the Williams-
Steiger Occupational Safety and Health
Act of 1970, and any requests for vari-
ances under Willlams-Steiger Occupa-
tional Safety and Health Act with respect
to construction safety or health stand-
ards shall be considered to be also vari-
ances under the Construction Safety
Act. Any variance from a construction
safety or health standard which is con-
tained in this part and which is lacor-
porated by reference in Part 1910 of this
title shall be deemed a variance from
the standard under poth the Construc-
tion Safety Act and the Williams-Steiger
?ccupational Safety and Health Act of
.1970,

§1926.3 Incpeclions—right of entry.

(a) It shall be a condition of each con-
tract which is subject to section 107 of
the Contract Work Hours and Safety
Standards Act that the Secretary of
Labor or any authorized representative
shall have a right of entry to any site
of contract performance for the followin
purposes:

(1) To Inspect or investigate the mat-
ter of compliance with the safety and
health standards contained in Subpart
C of this part and following subparts;
and

(2) To carry out the dutles of the
Secretary under section 107(b) of the
Act.

(b} For the purpose of carrying out his
investigative dutles under the Act, the
Secretary of Labor may, by agreement,
use with or without reimbursement the
services, personnel, and facilities of any
State or Federal agency. Any agreements
with States under this section shall be
aimilar to those provided for under the
Walsh-Healey Public Contracts Act un-
der 41 CFR Part 50-205.

§ 1926.4 Rulcs of practice for adminis-
trative adjudications for enforcement
of safety and healih standards,

(a) The rules of practice for adminis-
trative edjudications for the enforce-
ment of the safety and health standards
contained in Subpart C of this part and
the following subparts shall be the same
as those published in Part 6 of this
title with respect to safety and health
violations of the Service Contract Act
of 1965 (69 Stat. 1035), except as pro-
vided in paragraph (b) of this section.

(b) In the case of debarment, the find~
ings regquired by section 107(d) of the
Act shall be made by the hearing exam-
iner or the Director, as the case may be.
Whenever, as provided in section 107(d)
{2), & contractor requests termination
of debarment before the end of the 3-
year period prescribed in that section,
the request shall be filed in writing with
the Director who shall publish a notice
in the FEbERAL REGISTER that the request
has been recelved and afford interested
persons an opportunity to be heard up-
on the request, and thereafter the pro-
visions of Part 6 of this title shall apply
with respect to prehearing conferences,
hearings and related matters, and deci-
sions and orders.

Subpart B——Genera!l Interpretations
§ 1926.10 Scope of subpart.

(a) This subpart contains the general
rules of the Secretary of Labor inter-
preting and sapplylng the construction
safety and health provisions of section
107 of the Contract Work Hours and
Safety Standards Act (83 Stat. 96). Sec-
tion 107 requires as a condition of each
contract which s entered Into under
legislation subject to Reorganization
Dlan Numbered 14 of 1950 (64 Stat.
1267), and which is for construction,
alteration, and/or repair, {including
painting and decorating, that no con-
tractor or subcontractor contracting for
any part of the contract work shall re-
quire any laborer or mechanic employed
in the performance of the contract to
work in surroundings or under working
conditions which are unsanitary, hazard-
ous, or dangerous to his heaith or safety,
as determined under construction safety
and health standards promulgated by the

_Secretary by regulation.

§ 1926.11 Coverage under section 103
of the act distinguished.

(a) Coverage under section 103. It is
important to note that the coverage of
section 107 differs from that for the over-
time requirements of the Contract Work
Hours and Safety Standards Act. The
application of the overtime requirements
is governed by section 103, which, sub-
Ject to specific exemptions, includes (1)
Federal contracts requiring or involving
the employment of laborers or mechanics
(thus including, but not limited to, con-
tracts for construction), and (2) con-
tracts assisted in whole or in part by
Federal Joans, grants, or guaranteec
pnder any statute “providing wage
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standards for such work.” The statutes
“providing wage standards for such
work™ include statutes for construction
which require the payment of minimum
wages in accordance with prevailing
wage findings by the Secretary of Labor
in accordance with the Davis-Bacon Act.
A provision to section 103 excludes from
the overtime requirements work where
the Federal assistance is only in the form
of a loan guarantee or insurance.

(b) Coverage under section 107. To be
covered by section 107 of the Contract
Work Hours and Safety Standards Act,
a contract must be one which (1) 1is en-
tered into under a statute that is subject
to Reorganization Plan No. 14 of 1950
(64 Stat. 1267) ; and (2} is for "coustruc-
tion, alteration, and/or repair, including
painting and decorating.”

§1926.12 Reorganization Plan No. 14
of 1950.

<a) General provisions. Reorganiza-
tion Plan No. 14 of 1950 relates to the
prescribing by the Secretary of Labor of
“appropriate standards, regulations, and
procedures” with respect to the enforce-
ment of labor standards under Federal
and federally assisted contracts which
are sublect to various statutes subject to
the Plan. The rules of the Secretary of
Labor implementing the Plan are pub-
lished in Part 5 of this title. Briefly, the
statutes subject to the Plan include the
Davis-Bacon Act, including its extension
to Federal-ald highway legislation sub-
Ject to 23 U.S.C. 113, and other statutes
subject to the Plan by its original terms,
statutes by which the Plan is expressly
applied, such as the Contract Work
Hours Standards Act by virtue of sec-
tion 104(d) thereof.

(b) The Plan. (1) The statutes subject
to Reorganization Plan No, 14 of 1950 are
cited and brlefly described in the remain-
ing subparagraphs of this paragraph.
These descriptions are general in nature
and not intended to convey the full scope
of the work to be performed under each
statute. The individual statutes should
be resorted to for a more detailed scope
of the work.

(2) Federal-Aid Highway Acts, The
provisions codified {n 23 U.S.C. 113 apply
to the initial construction, reconstruc-
tion, or improvement work performed by
contractors or subcontractiors on high-
way projects on the Federal-aid systems,
the primary and secondary, as well as
their extensions in urban areas, and the
Interstate System, authorized under the
highway laws providing for the expendi-
ture of Federal funds upon the Federal-
aid system. As cited in 41 Op. A.G. 488,
495, the Attorney General ruled that the
Federal-Aid Highway Acts are subject to
Reorganization Plan No. I4 of 1950.

(3) National Housing Act (12 U.S.C.
1713, 1715, 1715e, 1715k, 17151(d) (3)
and (€}, 1715v, 1715w, 1715z, 1743, 1747,
1748, 1748h-2, 17509, 17151(h) (1), 17152

(Y, 17152-1, 1715y(d), Subchapter
Jz-A and 12-B, 17152-7). This act covers
construction which is financed with
assistance by the Federal Government
through programs of loan anq;mortgage
insurance for the following purposes:

1) Rental Houslng—Sectlon 1713 pro-
vides mortgage and {nsurance on rental
housing of eight or more units and on
mobile-home courts.

(i) Sectlon 1715a—Repealed.

(1) Cooperative Housing—Section
1715e authorizes mortgage insurance on
cooperative housing of five or more units
as well as supplementary loans for
improvement of repair or resale of
memberships,

(v} Urban Renewa! Housing—Section
1715k provides morigage i{nsurance on
single family or multifamily housing in
approved urban renewal areas.

(v} Low or Moderate Income Hous-
ing—Section 1715L(d) (3) and (4) in-
sures mortgages on low-cost single family
or multifamily housing,

(vi) Housing for Elderly—Section
1715v provides mortgage insurance on
rental housing for elderly or handi-
capped persons.

(vil} Nursing Homes—Section 1715w
authorizes mortgage insurance on nurs-
ing home facilities and major equipment.

(viil) Experimental Housing—Section
1715x provides mortgage insurance on
single family or multifamily housing with
experimental design of materials.

(1x}) War Housing Insurance—Section
1743 not active,

(x) Yield Insurance—Section 1747 in-
sures investment returns on multifamily
housing.

(xi) Armed Services Housing—Section
1748b to assist {n relleving acute short-
age and urgent need for family housing
at or in areas adjacent to military instal-
latlons.

(xil) Defense Housing for Impacted
Areas—Section 1748h-2 provides mort-
gage insurance on single family or multl-
famlly housing for sale or rent primarily
10 military or civilian personnel of the
Armed Services, Nationdl Aeronautlcs
and Space Administration, or Atomic
Energy Commission.

(xilf) Defense Rental Houslng—Sec-
tion 1750g provides for mortgage insur-
ance in c¢ritical defense housing areas.

(xlv) Rehabllitation—Section 1715L
(h) (1) provides mortgage insurance for
nonprofit organizations to finance the
purchase and rehabilitation of deterio-
rating or substandard housing for sub-
sequent resale to low-income home pur-
chasers. There must be located on the
property five or more single family dwell-
ings of detached, semidetached, or row
construction.

(xv) Homeowner Assistance-—Section
1715Z(J) (1) authorizes mortgage {nsur-
ance to nonprofit organlzations or pub-
lic bodies or agencies executed to finance
sale of individual dwellings to lower in-
come individuals or farmilles, Also in-
cludes the rehabilitation of such housing
it it is deteriorating or substandard for
subsequent resale to lower income home
purchasers.

(xvi) Rental Houslng Assistance—
Sectlon 1715Z-1 authorizes mortgage in-
surance and interest reduction payments
on behalf of owners of rental housing
projects designed for occupancy by lower
income famlies. Payments are also au-

thorized for certain State or locally alded
projects.

(xvil) Condominium Housing--Sec-
tion 1715y(d) provides mortgage insur-
ance on property purchased for the de-
velopment of building sites. This Includes
waterlines and water supply installations,
sewer lines and sewage disposal installa-
tions, steam, gas, and electrical Jines and
installations, roads, streets, curbs, gut-
ters, sidewalks, storm drainage facilities,
and other installation or work.

(xvill) Group Medical Practice Facill-
ties~—Subchapter LX-B suthorizes mort-
gage insurance for the financing of
construction and equipment, of facilities
for group practice of medicine, optome-
try, or dentistry.

(xix) Nonprofit Hospitals—17152-T
authorizes mortgage insurance to cover
new and rehabilitated hospitals, includ-
ing initial equipment.

(4) Hospital Survey and Construction
Act, as amended by the Hospital and
Medical Facilities Amendments of 1964
(42 U.S.C. 291e}. The provisions of this
Act cover constructlon contracts made
by State or local authorities or private
institutions under Federal grant-in-aid
programs for the construction of hospi-
tals and other medical facilities.

(5) Federal Airport Act (49 U.SC.
1114(b)). The act provides grant-in-aid
funds for alrport construction limited
to general site preparation runways, taxi-
ways, aprons, lighting appurtenant
thereto, and fire, rescue, and mainte-
nance buildings. The act excludes con-
struction intended for use as a public
parking facility for passenger automo-
biles and the cost of construction of any
part of an ajrport bujlding except such
of those buildings or parts of buildings
to house facilities or activities directly
related to the safety of persons at the
airport.

(8) Housing Act of 1949 (42 U.S.C.
1459), Construction contracts awarded
by local authorities financed with the as-
sistance of loans and grants from the
Federal Government. The construction
programs are for slum clearance and
urban renewal which includes rehabilita-
tion grants, neighborhood development
programs, neighborhood renewal plans,
community renewal, demolition projects,
and assistance for blighted areas. See
the Housing Act of 1964, No. 21 below,
concerning financial assistance for low.
rent housing for domestic farm labor.

(1) School Survey and Construction
Act of 1950 (20 U.S.C. 636) . This act pro~
vides for a Federal grant-in-ald program
to assist in the constructlon of schools
in federally aflected areas.

(8) Defense Housing & Community
Facilities & Services Act of 1951 (42
U.S.C. 1592i) , Inactive Program.

(9) United States Housing Act of 1937
(2 US.C. 1416). This statute covers the
construction of low-rent public housing
and slum clearance projects awarded by
Jocal authorlties. These projects are fi~
nanced with the assistance of loans and
grants from the Federal Government,
The slum clearance is the demolition and
removal of bulldings from any slum area
£0 be used for & Jow-rent housing project,
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(10) Federal Civil Defense Act of 1950
(50 U.S.C. App. 2281). This act provides
for Federal assistance to the several
States and their political subdivisions in
the field of civil defense which includes
procurement, construction, leasing, or
renovating of materials and facilitles.

(11) Delaware River Bcsin Compact
(sec. 15.1, 75 Stat. 714), This joint res-
olution creates, by intergovernmental
compact between the United States,
Delaware, New Jersey, New York, and
Pennsylvania, & regional agency for plan-
ning, conservation, utilization, develop-
ment, management and control of the
water and related sources of the Dela-
ware River.

(12) Cooperative Research Act (20
U.5.C. 332a(c)), This act provides Fed-
eral grants to a university, college, or
other appropriate public or nonprofit
private agency or institution for part or
all of the cost of constructing a facllity
for research or for research and related
purposes. Research and related purposes
means research, research training, sur-
véys, or demonstrations in the field of
education, or the dissemination of infor-
mation derived therefrom, or all of such
activities, including (but without limita-
tion) experimental schools, except that
such term does not include research, re-
search training, surveys, or demonstra-
tions in the field of sectarian instruction
or the dissemination of information de-
rived therefrom, Construction includes
new buildings, and the acquisition, ex-
pansion, remodeling, replacement, and
alteration of existing buildings and the
equipping of new buildings and existing
buildings.

(13) Health Professions Educational
Assistance Act of 1963 (€2 US.C. 2924
(c) (4), 293a(c)(5)). The provisions of
this act provide for grants to assist pub-
lic and nonprofit medical, dental, and
similar schools for the construction, ex-

pansion, or renovation of teaching
{acilities.
(14) Mental Retardation Facilities

Construction Act (42 U.S.C. 295(a)(2)
(D), 2662¢(5), 2675(a} (5§)), This act au-
thorizes Federal financial assistance in
the construction of centers for research
on mental retardation and related as-
pects of human development, of univer-
sity-afiiliated facilities for the mentally
retarded and of facilities for the mentally
retarded.

{15) Community Mental Health Cen-
ters Act (42 U.S.C. 2685(a) (5)), This act
authorizes Federal grants for the con-
struction of public and other nonprofit
community mental health centers,

(16) Higher Education Facilities Act
of 1963 (20 U.S.C. 753). This act author-
fzes the grant or loan of Federal funds
to assist public and other nonprofit in-
stitutions of higher education in financ-
ing the construction, rehabilitation, or
improvement of academic and related
facilities in undergraduate and graduate
schools.

(1T) Vocational Educational Act of
1963 (20 US.C. 35f). This act provides
for Federal grants 4o the varjous States
for construction of area vocational edu-
cation school facilities,

(18) Library Services and Construce
tion Act (20 U.S.C. 355e(a) (4)). This act
provides for Federal assistance to the
various States for the construction of
public libraries.

(19) Urban Mass Transportation Act
of 1954 (49 U.S.C. 1609). This act pro-
vides for grants and loans to assist States
and Jocal public bodies and agencies
thereof In financing the acquisition, con-
struction, reconstruction, and.improve-
ment of facilities and equipment for use,
by operation or lease or otherwise, in
mass transportation service in urban
area and in coordinating such service
with highway and other transportation
in such areas.

(20) Economic Opportunity Act of
1964 (42 U.S.C. 2947). This act covers
construction which is financed with as-
sistance of the Federal Government for
the following purposes:

(1) Authorizes Federal assistance for
construction of projects, bulldings and
works which will provide young men and
women in rural and urban residential
centers with education, vocational train-
ing, and useful work experience (Title I).

(i) Authorizes financial assistance
for construction work planned and car-
ried out at the community level for antj-
poverty programs (Title i) ¢

(a) Authorizes loans to low income
rural families by asslsting them to ac-
quire or improve real estate or reduse en-
cumbrances or erect improvements
thereon, and to participate in coopera-
tive assoclations and/or to finance non-
agricultural enterprises which will en-
able such families to supplement their
income (Title ITD) ;

{b) Authorizes loans to local coopera-
tive associations furnishing essential
processing, purchasing, or marketing
services, supplies, or facilities predomi-
nantly to low-income rural. families
(Title IIT) ;

(c) Authorizes financlal assistance to
States, political subdivisions of States,
public and nonprofit agencles, institu-
tions, organizations, farm assoclations,
or individuals in establishing housing,
sanitation, edycation, and child day-care
programs for immigrants and other sea-
sonally employed egricultural employees
and thelr families (Title III).

(i) Authorizes loans or guarantees
loans to small businesses for construc-
tion work (Title IV).

(lv) Authorizes the payment of the
cost of experimental, pilot, or demon-
stration projects to foster State pro-
grams providing construction work expe-
rience or tralning for unemployed
fathers and needy people (Title V),

(21) Housing Act of 1964 (42 U.S.C.
1486(1); 42 U.S.C. 1452b(e)), Provides
financial assistance for low-rent housing
for domestic farm labor. The Act fur-
ther provides for loans, through public
or private agencles, where feastble, to
owners ar tenants of property in urban
renewal areas to finance rehabflitation
required to conform the property to ap-
plicable code requirements or carry out
the objectives of the urban renewal plan
for the area.

(22) The Commercial Fisheries Re-
earch and Development Act of 1964 (16
779¢(b)). This act authorizes
ance to State agencles for
construction pro, eTe-
search and development of the com-
mercial fisheries resources of the Nation.

(23) The Nurse Training Act of 1964
(42 U.S.C.296a(b) (5)). This act provides
for grants to assist in the construction
of new facilities for collegiate, associate
degree, and diploma schools of nursing,
or replacement or rehabilitation of exist-
ing facilities of such schools.

(24) Elementary and Secondary Edu-
cation Act of 1965 (20 U.S.C. 241i, 848),
The purpose of the act is to provide fi-
nancial assistance to local educational
agencles serving areas with concentra-
tions of children from low income fam-
ilies for construction in connection with
the expansion or improvement of their
educational programs.

(25) Federal Water Pollution Control
Act, as amended by the Water Quality
Act of 1965 (3 U.S.C. €66e(g)). Provides
for financlal assistance to States or
municipalities for constructicn of facilt-
ties in connection with the prevention
and contro! of water pollution. This in-
cludes projects that will control the dis-
charge into any waters of untreated or
inadequately treated sewage.

(26) Appalachian Regional Develop-
ment Act of 1965 (40 U.S.C. App. 402).
Authorizes Pederal assistance in the con-
struction of an Appalachian development
highway system; construction of multi-
county demonstration health facilitles,
hospitals, regional health, diagniostic end
treatment centers, and other facllities for
health; seal and fill voids in abandoned
mines and to rehabilitate strip mine
areas; construction of schoo! facllitles
for vocational education; and to assist
in constructlon of sewage treatment
works.

(27) National Technicgl Institute for
the Deaf Act (20 U.S.C. 684(b) (5)), Pro-
vides for financlal assistance for institu-
tions of higher education for the
establishment, construction, including
equipment and operation, of a National
Institution for the Deaf.

(28) Housing Act of 1959 (12 USC.
1701(@) (¢)(3)). This act authorizes
loans to nonprofit corporations to be used
for the construction of housing and
related facilities for elderly famflies. Also,
the provisions of the act provide for
rehabilitation, alteration, conversion or
improvement of existing structures
which are otherwise inadequate for pro-
posed dwellings used by such families,

(29) College Housing Act of 1950, as
amended (12 U.S.C. 1749a(f)). This act
provides for Federal loans to assist edu-
cational institutions in providing hous-
ing and other educational facilities for
students and facuitles.

(30) Housing and Urban Development
Act of 1965 (42 US.C. 1500¢-3, 3107).
This act provides for Federal assistance
for the following purposes:

) Grants to States and local public
bodles to assist in any constructica work
t.. be carrled out under the open-space
1and and urban beautification provisions
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contained therein. It provides for parks
and recreation areas, conservation of
land and other natural resources, and
historical and scenic purposes.

ui) Grants to local public bodies and
agencies to finance specific project for
basic public water facilities (including
works for the storage, treatment, purifi-
cation, and distribution of water), and
for basic public sewer facilities (other
than “treatment works” as defined in
the Federal Water Pollution Control
Act), ’

(iii) Grants to any local public body
or agency to assist in financing neigh-
barhood facilities. These facilities must
be necessary for carrying out a program
of health, recreational, social, or similar
community service and located so as to
be available for the use of the area’s low
or moderate {ncome residents.

(31} National Foundation on the Arls
and the Humanities Act of 1965 (20
U.S.C. 954(k)). 'The act establishes the
“National Foundation on the Arts and
the Humanities” which may provide
matching grants to groups (nonprofit
organizations and State and other public
organizations) and to individuals en-
caged in creative and performing arts for
the entire range of artistic activity,
including construction of necessary
facilities.

(32) Public Works and Economic De-
vclopment Act of 1985 (42 U.S.C. 3222).
This act provides for Federal assistance
for the following purposes:

(1) Grants for the acquisition or
development of land or improvements
for public works or development facility
usagz In redevelopment areas. It author-
izes loans to assist in financing the pur-
chiase or development of land for public
works which will assist in the creation
of long-term employment opportunities
in the area,

(i) Loans for the purchase or develop-
ment of land and facilities (including
machinery and equipment) for industrial
or commerclal usage within redevelop-
ment areas; guarantee of Joans for work«
ing capital made to private borrowers by
private lending institutions in connection
with direct loan projects; and to contract
to pay to, or on behalf of, business enti-
ties locating in redevelopment areas, &
portion of the interest costs which they
incur in financing their expansions from
private sources.

(i) Loans and grants to create eco-
nomic development centers within desig-
nated county economic development
districts.

(33) High-Speed Ground Transporta-
tion Study (40 U.S.C. 1636(b)}. This act
provides for financial assistance for con-
struction activities in connection with
research and development of different
forms of high-speed ground transporta-
tion and demonstration projects relating
to intercity rail passenger service.

(34) Hcart Disease, Cancer and Stroke
Amendments of 1965 (42 USC.
299(b) (4)). This act provides for grants
to public or nonprofit private univérsi-
tles, medical schools, research institu-
tions, hospitals, and other public and
nonprofit agencies and institutlons, or

associations thereof to assist in construc-
tion and equipment of facilities in con-~
nection with research, tralning, demon-
stration of patient care, diagnostic and
treatment related to heart disease, can-
cer, stroke, and other major diseases.

(35) Mental Retardation Facilities and
Community Mental Health Centers Con-
struction Act Amendments of 1965 (20
U.5.C. 618(9)). Thece provisions provide
for grants to institutions of higher edu-
cation for construction of facilitles for
research or for research and related pur-
pases relating to education for mentally
retarded, hard of hearing, deaf, speech
impaired, visually handicapped, seriously
emotlonally disturbed, crippled, or other
health impaired children who by reason
thereof require special education.

(36) Vocational Rehabilitation Act
Amendments of 1965 (29 U.SC.
{1aid) (41), This act authorizes grants
to assist in meeting the costs of con-
structlon of public or other nonprofit
workshops and rehabilitation facilities.

(37) Clean Air and Solid Waste Dis-
posal Acts (42 U.S.C. 3256), This act
provides for financial assistance to pub-
lic (Federal, State, interstate, or Jocal)}
authorities, agencies, and Institutions,
private ageticies and institutlons, and
individuals in the construction of facili-
ties for solid-waste disposal. The term
construction includes the jnstallation of
initial equipment.

t38) Medical Library Atsistance Act
of 1965 (42 U.S.C. 280b-3(b)(2)). This
act provides for grarts to public or pri-
vate rion-profit agencies or institutions
for the cost of construction of medical
library facility.

(39) Veterans Nursing Home Care Act
(38 U.S.C. 5035¢a) (8)), The construction
industry health and safety standards do
not apply to thls act since it is not sub-
ject to Reorganization Plan No., 14 of
1850.

(40) National Capital Transportation
Act of 1965 (40 U.S.C. 682(b)(4)). This
act provides for Federal assistance to the
National Capital Transportation Agency
for construction of a rail rapid transit
system and related facilities for the
Nation's Capital.

(41) Alaska Centcnnial—1967 (80
Stat. 82). The program under this legis~
lation Las expired.

(42) “fodel Secondary School for the
Deaf ATt (230 Stat, 1928). This act pro-
vides for funds to establis!\ and operate,
including construction and initial equip-
ment of new buildings, expansion, re-
modeling, and alteraticn of existing
buildings and equipment th reof, a model
secondary school {or the de: { {o serve the
residents of the District of Jolumbia and
nearby States.

(43) Allied Health Professions Per-
sonnel Training Act of 1966 (42 US.C.
295k (b)(2) (E)). This act provides for
grants to assist in the construction of
new facilities for tralning centers for
allied health professi or repl t
or rehabllitation of existing facllities for
such centers.

(44) Demonstratinn Cities and Meiro-
politan Development Act of 1966 (42
U.S.C. 3310; 12 US.C, 1715¢c; 42 USC.

21416). This act provides for Federal as-
sistance for the {ollawing purposes:

() Grants to assist in the construc-
tion, rehabilitation, alteration, or repair
of residential property only if such resi-
dentlal property is designed for residen-
tia] use for elght or more families to
enable city demonstration agencles to
carry out comprehenslve city demonstra-
tion programs (42 U.S.C. 3310).

(if} Amends the National Housing Act
(12 U.SC. 1715¢c) and the Housing Act
of 1937 (42 US.C. 141€), See these acts
for coverage,

(45) Air Quality Act of 1967 (42 U.S.C.
1857§-3). This act provides for Federal
assistance to public or nonprofit agen-
cies, institutions, and organizations and
to individuals, and contracts with public
or private agencies, {nstitutions, or per-
sons for construction of research and de-
velopment facilities and demonstration
plants relating to the application of pre-
venting or controlling discharges into the
air of various types of pollutants.

(46) Elementary and Secondary Edu-
cation Amendments of 1967 (Title VII—
Bilingual Education Act) (20 U.SC.
880b-6). This act provides for Federal
assistance to local educational agencies
or to an institution of higher education
applying jointly with a local educational
agency for minor remodeling projects in
connection with bilingua) education pro-
grams to meet the spectal needs of chil-
dren with limited English-speaking abil-
ity in the United States.

(47) Vocational Rehabilitation Amend-
ments of 1967 (29 U.S.C. 42a(c)(3)).
This act authorizes Federal assistance to
any public or nonprofit private agency
or organization for the construction of a
center for vocational rehabilitation of
handicapped individuals who are both
deaf and blind which shall be known as
the National Center for Deaf-Blind
Youths and Adults. Construction fn-
cludes new buildings and expansion, re-
modeling, alteration and renovation of
existing buildings, and Initial equipment
of such new, newly acquired, expanded,
remodeled, altered, or renovated
buildings.

(48) National Visifor Center Facilities
Act of 1968 (40 US.C. 808). This act au-
thorizes agreements and leases with the
owner of property in the District of Co-
lumbia known as Union Statloa for the
use of all or a part of such property for
a national visltor center to be known as
the Natlonal Visitor Center. The agree-
ments and leases shall provide for such
alterations of the Unfon Station Bulld-~
ing as necessary to provide adequate fa~
cllities for visitors. They also provide for
the construction of a parking facility, in.
cluding necessary approaches and ramps.

(49) Juvenile Delinguency Prevention
and Control Act of 1968 (42 U.S.C. 3843),
This act provides for Federal grants to
State, county, municipal, or other public
agehcy or combination thereof for the
construction of facllities to be used in
connection with rehabllitation services
for the diagnosis, treatment, and rehabil-
{tation of delinguent youths and youths
‘in danger of becoming delinquent,
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(50) Housing and Urban Development
Act of 1968 (including New Communities
Act of 1968) (42 U.S.C. 3909). This act
provides for Federal assistance for the
following purposes:

({) Guarantees, and commitments to
guarantee, the bonds, debentures, notes,
and other obligations {ssued by new com~
munity developers to help finance new
community development projects.

(if) Amends section 212(a) of the Na-
tional Housing Act, adding section 236
for “Rental Housing for Lower Income
Familles” and tection 242 “Mortgage In~
surance for Nonprofit Hospitals” thereto,

(51) Public Health Service Act Amend-~
ment (Alcoholic and Narcotic Addict Re~
habilitation . Amendments of 1968) (42
U.S.C. 2681, et seq.). This act provides
for grants to a public and nonprofit pri-
vate agency or organization for construc~
tion projects consisting of any facilities
(Including post-hospitalization treat-
ment facilities for the prevention and
treatment of alcoholism or treatment) of
narcotic addiets.

(52) Vocational Education Amend-
ments of 1968 (20 U.S.C. 12¢6). This act
provides for grants to States for the con-
struction of area vocational education
school facilities. The act further pro-
vides grants to public educational agen-
cles, organizations, or Institutions for
construction of residential schools to
provide vocational education for the pur-
pose of demonstrating the feasibllity and
desirability of such schools. The act stlll
further provides grants to State boards,
to colleges and universities, to public
educational agencies, organizatlons or
institutions to reduce the cost of borrow-
ing funds for the construction of resi-
dential schools and dormitories.

(53) Postal Reorganization Act (39
U.S.C. 410(d) (2)). This Act provides for
construction, modification, alteration,
repair, and other Improvements of postal
facillties located in leased bulldings.

(54) Airport and Airway Development
Act of 1970 (Public Law 91-258, section
52(b) (7)), This Act provides for Federal
financial assistance to States and locali-
ties for the constructlon, improvement,
or repair of public alrports.

(55) (1) Public Law 91-230, This Act
provides for federal financial assistance
to Institutions of higher learning for the
construction of a Natlonal Center on
Educational Media and Materlals for the
Handlcapped, The program under this
statute explres on July 1, 1971, Public
Law 91-230, section 662(1),

(11) Education of the Handicapped
Act (20 U.S.C. 12326, 1404(a}). This Act
provides for financial assistance to States
for construction, expansion, remodeling,
or alteration of facllities for the educa-~
tion of handicapped children at the pre-
school, elementary school, and secondary
school levels.

(56) Mousing and Urban Development
Act of 1970 (Public Law 91-609, section
707(b)). This Act provides for grants to
States and local public agencles to help
finance the development of open-space
or other land {n urban areas for open-
space uses. This Act becomes effective on
July1,1971.

(57) Developmental Disabilities Serv-
ices and Facilities Construction Amend-

ments of 1970 (Public Law 91517, section
135(a) (5)). This Act authorizes grants
to States for construction of facllities for
the provision of services to persons with
developmental disabllities who are un-
able to pay for such services.

(58) Rail Passenger Service Act of
1970 (Public Law 91-518, section 405(d)).
This statute provides that the National
Railroad Passenger Corporation may
construct physlcal facilities necessary to
intercity rai} passenger operations within
the basic national rail passenger sys-
tem designated by the Secretary of
Transportation.

(c) VA and FHA housing. In the
course of the legislative development of
section 107, it was recognized that sec-
tion 107 would not apply to housing con-
struction for which insurance was {ssued
by the Federal Housing Authority and
Veterans' Adminlstration for individual
home ownership. Concernhing construc-
tion under the Natlonal Housing Act,
Reorganization Plan No. 14 of 1950 ap-
plies to construction which s subject to
the minimum wage requirements of sec-
tion 212(a) thereof (12 U.S.C. 1715¢).

§ 1926.13 Imterpretation of
terms,

(a2) The terms "construction,” “alter-
ation,” and “repair” used in section 107
of the Act are also used in saction 1 of
the Davis-Bacon Act (40 U.S.C, 276a),
providing minimum wage protection on
Federal construction contracts, and sec-
tion 1 of the Miller Act (40 U.S.C. 270a),
providing performance and payment
bond protection on Federal construction
contracts. Similarly, the terms “contrac-
tor" and *“subcontractor” are used in
those statutes, as well as in Copeland
(Anti-Kickback) Act (40 US.C. 276¢c)
and the Contract Work Hours and Safety
Standards Act itself, which apply con~
currently with the Miller Act and the
Davis-Bacon Act on Federal construction
contracts and also apply to most fed-
erally assisted construction contracts.
The use of the same or Identical terms in
these statutes which apply concurrently
with section 107 of the Act have consid-
erable precedential value in ascertaining
the coverage of section 107.

(b) It should be noted that section 1
of the Davis-Bacon Act limits minimum
wage protection to laborers and me-
chanfcs “employed dlrectly” upon the
“site of the work.” There Is no compa~
rable limitation in section 107 of the Act.
Sectlon 107 expressly requires as a self-
executing condition of each covered con-
tract that no contractor or subcontractor
shall require “any laborer or mechanic
employed in the performance of the con-
tract to work in surroundings or under
working conditions which are unsani-
tary, hazardous, or dangerous to his
health or safety” as these health and
safety standards are applied in the rules
of the Secretary of Labeor.

(¢) The term “subcontractor” under
section 107 is considered to mean a per-
son who agrees to perform any part of
the labor or material requirements of
a contract for construction, alteration or
repair, C{. MacEvoy Co. v. Unlited States,
322 U.S. 102, 108-9 (1944). A person who
undertakes to perform a portion of a

statutory

contract involving the furnishing of sup-
plies or materlals will be considered a
“subcontractor” under this part and sec-
tion 107 if the work In question involves
the performance of construction work
and is to be performed: (1) Directly on
or near the construction site, or (2) by
the employer for the specific profect on
a customized basis. Thus, a supplier of
materials which will become an integral
part of the construction is a “subcontrac-
tor” if the supplier fabricates or assem-
bles the goods or materials in question
specifically for the construction project
and the work involved may be said to
be construction activity. If the goods or
materials in question are ordinarily sold
to other customers from regular inven-
tory, the supplier is not a “subcontrac-
tor.”” Generally, the furnishing of pre-
stressed concrete beams and prestressed
structural steel would be considered
manufacturing; therefore a supplier
of such materials would not be con-
sidered a “subcontracter.” An exam-
ple of material supplied “for the specific
project on a customized basis” as that
phrase is used in this section would be
ventilating ducts, fabricated in a shop
away from the construction jobsite and
specifically cut for the project according
to design specifications. On the other
hand, if a contractor buys standard size
nails'from a foundry, the foundry would
not be a covered “subcontractor.” Ordi-
narlly & contract for the supplying of
construction equipment to a contractor
would not, fn and of itself, be considered
a “subcontractor” for purposes of this
part.

§ 1926.14 Federal contract for “mixed™
types of performance.

(a) It {s the intent of the Congress
to provide safety and health protection
of Federal, federally financed, or fed-
erally assisted construction. See, for ex-
ample, H. Report, No. 91-241, 91st Cong.,
first session, p. 1 (1969), Thus, it {s clear
that when a Federal contract calls for
mixed types of performance, such as
both manufacturing and construction,
section 107 would apply to the construe-
tion. By Its express terms, section 107
applies to & contract which 1s “for con-
struction, alteration, and/or repair.”
Such & contract is not required to be
exclusively for such services."The appli-
cation of the section is not limited to
contracts which permit an overall char-
acterization as “construction contracts.”
The text of section 107 is not so limited.

(b) When the mixed types of per-
formances include both construction and
manufacturing, see also §1926.15 (b)
concerning the relationship between the
‘Walsh-Healey Public Contracts Act and
section 107

§1926.1S  Relationship 1o the Service
Contract Act; Walshi-Healey Public
Coniracts Act.

(a) A contract for “construction” is
one for nonpersonal service, See, e.g., 41
CFR 1~1.208, Section 2(e) of the Service
Contract Act of 1965 requires as a con-
«ition of every Federal contract (and
bid  specification therefor) exceeding
$2,500, the “principal purpose” of which
1s to furnish services to the United States
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through the use of “service employees,”
that certain safety and health standards
be met. See 29 CFR Part 1925, which
contains the Department rules concermn-
ing these standards, Section 7 of the
Scrvice Contract Act provides that the
Act shall not apply o “any contract of
the United States or District of Colum-
bia for construction, alteration, and/or
repair, including painting and decorating
of public buildings or public works.” It
is clear from the legislative history of
section 107 that no gaps In coverage
between the two statutes are intended.
(b) The Walsh-Healey Public Con-
tracts Act requires that contracts en-
tered into by any Federal agency for the
manufacture or furnishing of materials,
supplies, erticies, and equipment in any
amount exceeding $10,000 must contain,
among other provisions, & requirement
that “no part of such contract will be
performed nor will any of the mate-
rials, supplies, articles or equipment to
be manufactured or furnished under said
contract be manufactured or fabricated
in any plants, factories, buildings, or
surroundings or under working condl-
tions which are unsanitary or hazardous
or dangerous to the health and safety
of employees engaged in the performe
ance of said contract.” The rules of
the Secretary concerning these stand-
ards are published in 41 CFR Part 50~
204, and express the Secretary of Labor’s
Snterpretation and application of section
1(e) of the Walsh-Healey Public Con-
tracts Act to certain particular working
conditions. None of the described work-
ing conditions are intended to deal with
construction activities, although such
activities may conceivably be a partof a
contract which s subject to the Walsh-
Healey Public Contracts Act. Neverthe-
less, such activities remain subject to the
general statutory duly prescribed by sec-
tion 1(e). Section 103(b) of the Contract
Work Hours and Safety Standards Act
provides, among other things, that the
Act shall not apply to any work required
to be done in accordance with the pro-
visions of the Walsh-Healey Public Con-
tracts Act.
§ 1926.16 Rules of construction.

(a) The prime contractor and any
subcontractors may make their own
arrangements with respect to obligations
which might be more appropriately
treated on a jobsite basis rather than
individually. Thus, for example, the
prime contractor and his subcontractors
may wish to make an express agreement
that the prime contractor or one of the
subcontractors will provide all required
first-aid or toilet facilities, thus relieving
the subcontractors from the actual, but
not any legal, responsibility (or, as the
case may be, relieving the other subcon-
tractors from this responsibility). In no
case shall the prime contractor be re-
lieved of overall responsibility for com-
pliance with the requirements of this part
for all work to be performed under the
contract.

(b) By contracting for full perform-
ance of a contract subject to section 107
of the Act, the prime contractor assumes
all obligations prescribed as employer

obligations under the standards con-
tained in this part, whether or not he
subcontracts any part of the work.

(¢) To the extent that a subcontractor
of any tier agrees to perform any part of
the contract, he also assumes responsl-
bility for complying with the standards
in this part with respect to that part.
Thus, the prime contractor assumes the
entire responsibility under the contract
and the subcontractor assumes responsi-
bility with respect to his portion of the
work. With respect to subcontracted
work, the prime contractor and any sub-
contractor or subcontractors shall be
deemed to have joint responsibility.

(d) Where joint responsiblility exists,
both the prime contractor and his sub-
contractor or subcontractors, regardless
of tier, shall be considered subject to the
enforcement provisions of the Act.

Subport C-—General Sofely and
Health Provisions

§ 1926.20 General safety and health
prosisions,

(a) Corntractor requirements. (1) Sec-
tion 107 of the Act requires that it shall
be a condition of each contract which is
entered into under legislation subject to
Reorganization Plan Number 14 of 1950
(64 Stat. 1267), as defined in §1926.12,
and is for construction, alteration, and/
or repair, including painting and deco-
rating, that no contractor or subcontrac-
tor for any part of the contract work
shall require any laborer or mechanic
employed in the performance of the con-
tract to work in surroundings or under
working conditions which are unsanitary,
hazatdous, or dangerous to his health or
safety.

(b) Accident pretention responsibili-
ties. (1) It shall be the responsibility of
the employer to initiate and maintain
such programs as may be necessary to
comply with this part.

(2) Such programs shall provide for
frequent and regular inspections of the
job sites, materials, and equipment to
be made by competent persons desig-
nated by the employers,

(3) The use of any machinery, tool,
material, or equipment which is not in
compliance with any applicable require-
ment of this part is prohibited. Such
machine, toal, material, or equipment
shail ‘¢ither be identified as unsafe by
tagging or locking the controls to render
them inoperable or shall be physically
removed {rom its place of operation.

(4) The employer shall permit only
those employees qualified by training or
experience to operate equipment and
machinery.

§ 1926.21 Safety wruining und education.

(8) General requirements. The Direc-
tor shall, pursuant to section 107({) of
the Act, establish and supervise programs
for the education and trafning of em-
ployers and employees in the recognition,
avoidance and prevention of unsafe con-
ditions in employments covered by the
act,

(b) Employer responsibility. (1) The
employer should avail himself of the

safety and health training programs the
Director provides.

(2) The employer shall instruct each
employee in the recognition and avoid-
ance of unsafe conditions and the regu-
lations applicable to his work environ-
ment to control or eliminate any hazards
or other exposure to illness or injury.

(3) Employees required to handle or
use polsons, caustics, and other harmful
substances shall be instructed regarding
the safe handling and use, and be made
aware of the potential hazards, personal
hyglene, and personal protective meas-
ures required.

(4) In job slte areas where harmful
plants or animals are present, employees
who may be exposed shall be instructed
regarding the potential hazards, and how
to avoid injury, and the first aid proce-
dures to be used in the event of injury.

(5) Employees required to handle or
use flammable liquids, gases, or toxic
materials shall be instructed in the safe
handling and use of these materials and
made aware of the specific requirements
contained in Subparts D, F, and other
applicable subparts of this part.

(6) (i) All employees required to en-
ter into confined or enclosed spaces shall
be instructed as to the nature of the
hazards involved, the necessary precau-
tions to be taken, and in the use of pro-
tective and emergency equipment re-
quired. The employer shall comply with
any specific regulations that apply to
work in dangerous or patentially danger-
ous areas,

(1) For purposes of subdivision (i) of
this subparagraph, “confined or enclosed
space” means any space having a limited
means of egress, which is subject to the
accumulation of toxic or flammable con-
taminants or has an oxygen deficient at-
mosphere. Confined or enclosed spaces
include, but are not limited to, storage
tanks, process vessels, bins, bollers,
ventilation or exhaust ducts, sewers,
underground utility vaults, tunnels, pipe-
lines, and open top spaces n.ure than 4
feet in depth such as pits, tubs, vaults,
and vessels.

€ 1926.22 Rccording and rcporting of
injurics. {Reserved}

§ 1926.23 First aid and miedical at-
tention.

First aid services and provisions for
medical care shall be made avallable by
the employer for every employee covered
by these regulations. Regulations pre-
seribing specific requirements for first
ald, medical attention, and emergency
facilities are contained in Subpart D of
this part.

§ 1926.24 Fire protection and preien.
tion.

The employer shall be responsible for
the development and maintenance of an
effective fire protection and prevention
program at the Job site throughout all
phases of the construction, repair, altera-
tion, or demolition work. The employer
$hall ensure the aviailability of the fire
protection and suppression equipment
required by Subpart F of this part.
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§ 1926.25 Housekeeping.

(a) During the course of construction,
alteration, or repairs, form and scrap
lumber with protruding nails, and all
other debris, shall be kept cleared from
work areas, passageways, and stairs, in
and around buildings or other structures.

(b) Combustible scrap and debrisshall
be removed at regular intervals during
the course of construction. Safe means
shall be provided to facilitate such
removal.

(¢) Containers shall be provided for
the collection end separation of waste,
trash, oily and used rags, and other ref-
use, Containers used for garbage and
other ofly, flammable, or hazardous
wastes, such as caustics, acids, harmful
dusts, etc. shall be equipped with covers.
Garbage and other waste shall be dis-
posed of at frequent and regular
intervals.

§ 1926.26 Ilumination.

Construction areas, aisles, stalrs,
ramps, runways, corridors, offices, shops,
and storage areas where work {s in prog-
ress shall be lighted with either natural
or artificial illumination, The minimum
illumination requirements for work areas
are contained In Subpart D of this part.

§ 1926.27  Sanitation.

Health and sanitation requirements
for drinking water are contained in
Subpart D of this part.

§ 1926.28 DPersonal
ment.

(a) The employer is responsible for
requirlng the wearing of appropriate
personal protective equipment in all
operations where there i5 an exposure
to hazardous conditions and where this
part indicates the need for using such
equipment to reduce the hazards to the
employees.

(b) Regulations governing the use,
selection, and maintenance of personal
protective and lifesaving equipment are
described under Subpart E of this part.

§1926.29  Acceptable certifications,

(a) Pressure vessels. Current and valid
certification by an insurance company or
regulatory authority shall be deemed as
acceptable evidence of safe installation,
inspection, testing of pressure vessels
provided by the employer,

(b) Boilers, Bollers provided by the
employer shall be deemed to be in com-
pllance with the requirements of this
part when evidence of current and valid
certification by an insurance company
or regulatory authority attesting to the
safe installation, inspection, and testing
is presented,

(c) Other requirements. Regulations
prescribing specific requirements for
other types of pressure vessels and simi-
lar equipment are contained in Subparts
F and O of this part.

§1926.30 Shipbuilding and ship re-
pairing.

(a} General. Shipbuilding, ship re-
pairing, alterations, and maintenance
performed on ships under Government
contract, except naval ship construction,
{s work subject to the Act.

protective  equip-

(b) Applicable safety and health
standards. For the purpose of work car-
ried out under this section, the safety
and health regulations promulgated by
the Secretary of Labor shall apply: Part
1915 of this title, Safety and Health
Regulations for Ship Repairing, and Part
1916 of this title, Safety and Health
Regulations for Shipbuilding.

§ 1926.31 Yncorporation by rclerence.

(a) The specifications, standards and
codes of agencles of the U.S, Govern-
ment and organizations which are not
agencies of the US. Government, to the
extent they are legally incorporated by
reference in this part, have the same
force and effect as other standards in
this part. The locations where these
specifications, standards, and codes may
be examined are as follows:

(1) Offices of the Qccupational Safety and
Health Administration, U.S. Deparimen! of
Labor. Railway Labor Building, Washington,
DC 20210.

(2) The Regional and Field Offices of the
Occupational Safety and Health Administration
which are listed in the U.S. Government Manual
1970~71. at page 374

(b) Any changes In the specifications,
standards and codes Incorporated by
reference in this part and an official his-
toric file of such changes are available
at the offices referred to in paragraph
(a) of this section. All questions as to the
applicability of such changes should also
be referred to these offices,

§ 1926.32 Definitions.

The following definitions shall apply
in the application of the regulations in
this part:

(a) “Act” means section 107 of the
Contract Work Hours and Safety Stand-
ards Act, commonly known as the Con-
struction Safety Act (86 Stat, 96; 40
US.C. 333,

(b) “ANSI" means American National
Standards Institute.

(c) “Approved” means sanctioned, en-
dorsed, accredited, certified, or accepted
as satisfactory by a duly constituted and
nationally recognized authority or
agency.

{d> “Authorized person” means a per-
son approved or assigned by the employer
to perform 8 specific type of duty or
duties or to be at a specific location or
locations at the jobsite,

(¢) “Bureau™ means the Occupational Safety
and Health Administration.

(f) “Competent person” means one
who Is capable of identifying existing
and predictable hazards in the surround-
ings or working conditlons which are un-
sanitary, hazardous, or dangerous to em-
ployees, and who has authorlzation to
take prompt corrective measures to
eliminate them.

(g) “Defect’* means any characteristic
or condition which tends to weaken or
reduce the strength of the tool, object,
or structure of which it Is a part.

(h) “Designated person” means “au-
thorized person™ as defined in paragraph
(d) ol this section,

(1) “Employee” means every laborer or
mechanic under the Act regardless of the
contractual relationship which may be
alleged to exist between the laborer and

mechanic and the contractor or subcon-
tractor who engaged him. “Laborer and
mechanic’ are not defined in the Act, but
the identical terms are used in the Davis-
Bacon Act (40 U.S.C. 276a), which pro-
vides for minfmum wage protection on
Federal and fetlerally assisted construc-
tion contracts. The use of the same term
in a statute which often applies concur-
rently with sectlon 107 of the Act has
considerable precedential value in ascer-
taining the meaning of “laborer and me-
chanic” as used in the Act. “Laborer”
generally means one who performs man-
ual labor or who labors at an occupation
requiring physical strength; “mechanic”
generally means a worker skilled with
tools. See 18 Comp. Gen. 341.

{j) “Employer” means contractor or
subcontractor within the meaning of the
Act and of this part.

(k) "Hazardous substance”™ means a
substance which, by reason of being ex-
plosive, flammable, polsonous, corrosive,
oxidizing, irritating, or otherwise harm-
ful, is likely to cause death or injury.

() “Qualified” means one who, by
possession of a recognized degree, certif-
icate, or professional standing, or who
by extensive knowledge, training, and
experience, has success{ully demon-
strated his ability to solve or resolve
problems relating to the subject matter,
the work, or the project.

(m) “Safety factor” means the ratio
of the ultimate breaking strength of a
member or piece of material or equip-
ment to the acturl working stress or safe
load when {n use,

(n) “Secretary” means the Secretary
of Labor.

(0) “SAE” means Society of Auto-
motive Engineers.

(p) “Shall” means mandatory.

(q) “Should” means recommended.

(r) “Suitable” means that which fits,
and has the qualities or qualifications to
meet a given purpose, occasion, condl-
tion, function, or circumstance.

Subport D—Occupational Health
and Environmental Controls

§ 1926.50 Medicnl gervices and first uid.

- (a) The employer shall insure the
availability of medical personnel for ad-
vice and consultation on matters of oc-
cupational health.

(b} Provisions shall be made prior to
commencement of the project for prompt
medical attentlon in case of serious
injury.

(¢) In the absence of an infirmaiy.
clinte, hospital, or physician that is rea-
sonably accessible in terms of time and
distance to the worksite which {s avail-
able for the treatment of injured em-
ployees, a person who has a valid certif-
icate In first-aid tralning from the U.S.
Bureau of Mines, the American Red
Cross, or equivalent training that can be
verified by documentary evidence shall
be available at the worksite to render
Sirst ald.

(d) (1) First-ald supplies approved by
the consulting physician shall be easily
accessible when required.
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(2) The first-aid kit shall consist of
materials approved by the consulting
physician in a weatherproof container
with individual sealed packages for each
type of {tem. The contents of the first-
ald kit shall be checked by the employer
before being sent out on each job end at
least weekly on each job to ensure that
the expended items are replaced.

(e) Proper equipment for prompt
transportation of the injured person to
a physician or hospltal, or a communica-
tion system for contacting necessary
ambulance service, shall be provided.

(f) The telephone numbers of the doc-
tors, hospital and ambulances shall be
conspicuously posted.

§ 1926.51 Sanitation.

() Potable water. (1) An adequate
supply of potable water shall be provided
in all places of employment.

(2) Portible containers used to dis-
pense drinking water shall be capable
of being tightly closed, and equipped
with a tap. Water shall not be dipped
from containers.

(3) Any contalner used to distribute
drinking water shall be clearly marked
as to the nature of its contents and not
used for any other purpose.

(4) The common drinking cup Is pro-
hibited.

(5) Where single service cups (o be
used but once) are supplied, both a sani-
tary conialner for the unused cups and
a receptacle for disposing of the used
cups shall be provided.

(b) Nonpotable water. (1) Outlets for
nonpotable water, such as water for in-
dustrial or firefighting purposes only,
shall be identifled by signs meeting the
requirements of Subpart G of this part,
to Indicate clearly that the water is
unsafe and is not to be used for drink-
ing, washlng, or cooking purposes.

(2) There shall be no cross-connection,
open or potential, between a system fur-
nishing potable water and a system fur-
nishing nonvotable water.

\c) Toilets ar construction jobsites.
(1) Toilets shall be provided for em-
ployees according to the following table:

TapLe D-1
Number of
employees Minimum number of facilities
20o0rless.. 1.
20 or more. 1 tollet seat and 1 urinal per
40 wurkere.
200 or 1 tollet seat and 1 urinal per
more. 60 workers. .

(2) Under temporary field conditions,
provisions shall be mede to assure not
less than one tollet facllity is avallable

(3) Job sites, not provided with a san-
ftary sewer, shall be provided with one
of the following tollet facilities unless
prohibited by local codes:

(1) Privies (where thelr use will not
contaminate ground or surface water);

(1) Chemical tollets;

(1) Reclrculating tollets;

(§v) Combustion toilets,

(d) Food handling. All employees’ food
service facilitles and operatioias shall
meet the applicable laws, ord{nances, and
regulations of the jurisdictions in which
they are located,

(e) Temporary sleeping  quarters.
When temporary sleeping quarters are
provided, they shall be heated, ventilated,
and lighted.

(1) Washing facilities. The employer
shall provide adequate washing facilities
for employees engaged in the application
of paints, coating, herblcides, or insecti-
cldes, or in other operatlons where con-
taminants may be harmiful to the em-
ployees. Such facillties shall be in near
proximity to the worksite and shall be so
equipped as to enable employees to re-
move such substances.

(g) [(Revoked]

§ 1926.52 Occupational noise cxposure,

(a) Protection agalnst the effects of
noise exposure shall be provided when
the sound levels exceed those shown In
Table D-2 of this section when meas-
ured on the A-scale of & standard sound
level meter at slow response.

(b) When employees are subjected {o
sound levels exceeding those listed in
Table D-2 of this sectlon, feasible ad-
ministrative or engineering controls
shall be utilized. If such controls fail to
reduce sound levels within the levels of
the table, personal protective equipment
as required in Subpart E, shall be pro-
vided and used to reduce sound levels
within the Jevels of the table,

(e) If the variations in noise level {n-
volve maxima at intervals of 1 second
or less, it is to be considered continuous.

(d) (1) In all cases where the sound
levels exceed the values showm hereln, &
continuing, effective hearing conserva-
tion program shall be administered.

TABLE D—-2—PERMISSIBLE NOISE EXPOSURES
Sound level

dBA slow

Duratlon per day, hours: Response
- ORI SR, 90
6 .. 7
4 95
3 LY
100
1% - 102
1 105
3 110
14 or less 115

(2) (1) When the daily noise exposure
is composed of two or more periods of
nolse exposure of different levels, their
combined effect should be considered,
rather than the individual effect of each.
Exposure to different levels for varlous
periods of time shall be computed ac-
cording to the formula set forth in sub-
division (11) of this subparagraph.

[¢1)) T, T, T,
F,a—t—4 + + « +—
where: kL L.

F,=The equivalent nolse exposure factor,

T=The period of noise exposure at any

essentially constant level.

L =The duration of the permissible noise

exposure at the constant level (from
‘Table D-2).
If the value of F, exceeds unity (1) the
exposure exceeds permissible levels.

(i) A sample computation showing
an application of the formula in subdivi-
sion () of this paragraph is as follows.
An employee is exposed at these levels
for these periods:

110 dbA ! hour.
100 dbA ¥ hour.
#0 dbA 13 hours,

F,=0500+0.25+0.188
0938

Since the value of F, does not exceed
;luz:‘l:,é the exposure is within permissible

(e) Exposure to {mpulsive or impact
ncise should not exceed 140 dB peak
sound pressure level.

§ 1926.53 lonizingradiation.

(a) In construction and related ac-
tivities tnvolving the use of sources of
fonizing radlation, the pertinent provi-
slons of the Atomlc Energy Commls-
ston’s Standards for Protection Agalnst
Radiation (10 CFR Part 20), relating to
protection against occupational radia-
tion exposure, shall apply.

(b) Any actlvity which (nvolves the
use of radloactive material or X-ray,
whether or not under license from the
Atomic Energy Commission, shall be per-
formed by competent persons specially
trained in the proper and safe operation
of such equipment. In the case of ma-
terlals used under Commission license.
only persons actually licensed, or compe-
tent persons under directlon and super-
vislon of the licensee, shall perform such
work.

§ 1926.54 Nonjonizing radiation.

(a) Only qualified and tralned em-
ployees shall be assigned to install, ad-
Just. and operate laser equipment.

(b) Proor of quallfication of the laser
equipment operator shall be available
and in possession of operator at all times.

(¢) Employees, when working in areas
in which & potential exposure to direct
or reflected laser light greater than 0.005
watts (5 milllwatts) exists, shall be pro-
vided with antllaser eye protection de-
vices as specified In Subpart E of this

(d) Areas in which lasers are used
shall be posted with standard laser
warning placards.

(e) Beam shutters or caps shall be
utllized, or the laser turned off, when
laser transmission is not actually re-
quired. When the laser is left unattendad
for a substantial period of time, such as
during lunch hour, overnight, or at
change of shifts, the laser shall be turned

off,

(1) Only mechanica: or electronic
means shall be used as a detector for
guiding the Intermal alignment of the
laser.

(g) The laser beam shall not be di-
rected at employees.

(h) When 1t is raining or snowing, ot
when theie is dust or fog in the air, the
operation of laser systems shall be pro~
hibited where practicable; in any event,
employees shall be kept out of range of
the area of source end target during,
such weather conditions,

. (1) Laser equipment shall bear a label
to tndicete maximunr output.

(§) Employees shall not pe exposed
to Ught inlensities above:
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(1) Direct staring: 1 micro-watt per
square centimeter;

(2> Incidental observing: 1 milliwatt
per square centimeter;

(3) Diffused reflected light: 2% watts
per square centimeter.

(k) Laser unit in operation should be
set up above the heads of the employees,
when possible.

(1) Employees shall not be exposed to
microwave power densities in excess of
10 milliwatts per square centimeter,

§ 1926.55 Gases, vapors, fumes, dusts,
and miists.

(a) Exposure of employees to inhala-
tion, ingestion, skin absorption, or con-
tact with any material or substance at a
concentration above those specified in
the “Threshold Limit Values of Airborne
Contaminants for 1970” of the American
Conference of Governmental Industrial
Hygienists, shall be avolded.

(b) To achieve compliance with para-
graph (a) of this section, administrative
or engineering controls must first be im-
plemented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or
other protective measures shall be used
to keep the exposure of employees to alr
contaminants within the limits pre-
scribed in this section. Any equipment
and technical measures used for this pur-
pose must first be approved for each
particular use by a competent {ndustrial
hygienist or other technically quallfied
person. Whenever respirators are used,
their use shall comply with § 1926.103.

(c¢) Paragraphs (a) and (b) of this sec-
tion do not apply to the exposure of em-
ployees to alrborne asbestos dust, When-
ever any employee Is exposed to alrborne
asbestos dust, the requirements of
§ 1910.93a of this title shall apply. .

§ 1926.56 Hlumination.

(a) General. Constructfon greas,
ramps, runways, corridors, offices, shops,
and storage areas shall be lighted to not
less than the minimum {llumination in-
tensities listed in Table D-3 while any
work is in progress:

TasLe D-3—MINIMUM ILLUMINATION
INTENSITIES IN FOOT-CANDI &S

Foot-candles: Area or uperation

§.. . General construction ares
lighting.

8. —..... General construction areas,
concrete placement, excava-
tton and waste aress, acoess«
Ways, active storage areas,
loadling platforms, refueling,
and field malntenance areas,

3 Indoors: war , corridors,
hsellways, and exitways.

B Tunnels, ahafta, and general

underground work areas:
(Exception: minimum of 10
foot-candles 1s required at
tunnel and shaft heading
during drilling, mucking,
and. :allng. Bureau of Mines
approved cap lights shall be
acceptable for use in the
tunnel heading.)

10.can.... General construction plant and
shops (eg. baich plants,
screening plants, mechanical
and electrical equipment
rooms, carpenter shops, rig-
ging lofte and active store-
rooms, barracks or lving
quarters, locker or dresaing
rooms, mess halls, and ine
doar tollets and workroonis),

First alid statious, Infirmiaries,
and offices. '

(b) Other areas, For areas or oper-
ations not covered above, refer to the
American Natjonal Standard A11.1-1965,
R1970, Practice for Industrial Lighting,
for recommended values of illumination

§ 1926.57 Venlilation.

(a) General. Whenever hazardous sub.
stances such as dusts, fumes, mists,
vapors, or gases exlst or are produced in
the course of construction work, thelr
concentrations shall not exceed the lim-
its specified in § 1926.55(a), When vent!-
lation is used as an engineering control
method, the system shall be installed and
operated according to the requirements
of this section.

(b) Local exhaust ventilation. Local
exhaust ventilation when usid as de-
scribed in (a) shall be designed to pre-
vent dispersion into the air of dusts,
fumes, mists, vapors, and gases in con~
centrations causing harmful exposure.
Such exhaust systems shall be so de-
signed that dusts, fumes, mists, vapors,
or gases are not drawn through the work
area of employees.

(c) Design and operation. Exhaust
fans, jets, ducts, hoods, separators, and
all necessary appurtenances, including
refuse receptacles, shall be so designed,
constructed, maintained and operated as
to ensure the required protection by
maintaining a volume and velocity of ex-
haust esir suffclent to gather dusts,
fumes, vapors, or gases from said equip-
ment or process, and to convey them to
suitable points of safe disposal, thereby
preventing their dispersion in harmful
quantities into the atmosphere where
employees work.

(d) Duration of operations. (1) The
exhaust system shall be in operation con-
tinually during all operations which it
is designed to serve. If the employee re-
mains in the contaminated zone, the sys-
tem shall continue to operate after the
cessation of sald operations, the length
of time to depend upon the individual
circumstances and effectiveness of the
general ventllation system.

(2) Since dust capable of causing dis-
abllity is, according to the best medical
opinion, of microscopic size, tending to
remain for hours in suspension in stiil
alr, it s essential that the exhaust sys-
tem be continued in operation for a time
after the work process or equipment
served by the same shall have ceased, in
order to ensure the removal of the harm-
ful elements to the required extent. For
the same reason, employees wearing res-
piratory equipment should not remove
same immediately until the atmosphere
seems clear.

(e) Disposal of echaust materials. The
air outlet from every dust separator, and
the dusts, fumes, mists, vapors, or gases
collected by an exhaust or ventilating
system shall discharge to the outside at-
mosphere. Collecting systems which re-
turn air to work area may be used if
concentrations which accumulate {n the
work area air do not result in harmful
exposure to employees, Dust and refuse
discharged from an exhaust system shall
be disposed of in such a manner that it
will not result In harmful exposure to
employees.

§1926.58 [Revoked)

Subpart E—Personal Protective and
Life Saving Equipment
§ 1926,100 Head protection.

(a) Employees working in areas where
there is a possible danger of head injury
from Impact, or from falling or flying
objects, or from electrical shock and
burns, shall be protected by protective
helmets. .

(b) Helmets for the protection of em-
ployees against impact and penetration
of falling and flying objects shall meet
the specificatlons contained.in American
National Standards Institute, Z89.1-
1969, Safety Requirements for Industrial
Head Protection.

(¢) Helmets for the head protection of
employees exposed to high voltage elec-
trical shock and burns shall meet the
specifications contalned in American Na-
tional Standards Institute, Z89.2-1970.

§ 1926.101 Hesring protection. -

(a) Wherever It Is not feasible to re-
duce the noise levels or duration of expo-
sures to those specified in Table D-2,
Permissible Noise Exposures, in § 1926.52,
ear protective devices shall be provided
and used.

(b) Ear protective devices inserted in
the ear shall be fitted or determined in-
dividually by competent persons.

(¢) Plain cotton Is not an acceptable
protective device,

§ 1926.102 Eye and face protection.

(a) General. (1) Employees shall be
provided with eye and face protection
equipment when machines or operations
present potential eye or face tnjury from
physical, chemical, or radiation agents.

(2) Eye and face pfotection equipment
required by this Part shall meet the re-
quirements specified in American Na-
tional Standards Institute, Z87.1-1968,
Practice for Occupational and Educa-
tional Eye and Face Protection.,

(3) Employees whose vision requires
the use of corrective lenses in spectacles,
when required by this regulati:n to wear

_.eye protection, shall be protected by gog=
’ gles or spectacles of one of the following
types:
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TasLE E—4. SELECTION OF RIsPIRATORS—Continued

Hazard

Resplrator (See Note)

d breathl Hose mask with blower. Alr-

Gns and vapor contaminsnis mmedisiely Self
dangerous 10 life snd health,

punryln! full fageplece resplulor -uh chemical canister (gas
k).

{for escape only)., Com-

mas!
blaation air-line resplrolor with auxllisry self-contained alr supply
or an ulul.onge receiver with slarm.
Not immedfately dangerous to Hicand health, Alr line respiratof
ose yoask 'uhoul blower,
Alr purllylnx, ball-mask or rmouthpicce respirator with chenileal

cnlridp.

Particalate diately dan-

gerous to life snd hullh

llose mesk Mlb blower,
Alr-purifying, full faceplece respirator with appropriate filter.

Belf-rescus mouthpiece respirator (for escape only,
Comblm(lon sir-line resplintor with lullUnry ul!-couhlncd ale

r &n alr-storge 1ccelver with alarm.

Not snnediately dargerous to life and heslth, Mr punls‘lnx half-mask or mouthpiece respirator with filter pad or

1dge.
Mr unn mplul
Afr-line abrasive. bh\sﬂng resplrator,
Hose mask without blower. .

Comblinstion gas, vapor, and mrl(cu\au B
ts dialely daug
Ufc and health.

Hos: mask with blowei. i
Alr-puriffing, full faceplece respirator v]xllh chemlcal canister and

sppropriate filter (gas mask with filte

Sell-rescue mouthplece respirator (for escape only).
Combinatlon sir-line respirator with nuxnlary scif-contalnrd slr
supply or an nlr—s(oraxc receiver with slsrm.,
Wot immedialely dangerous tolile and bealth. Alr-line resplra
Hose mask vuhoul blower
Atr-putlifing, hatl-inask or mouthplece resplrator with cherolcsl
cartridge snd appropriate filler,

Notre: For the purpase of this part, “tmmedistely dangerous to lic and heaith™ 1s defined s3 a conditlan that
elther poses an Lmmediate threal to life aud health or ao immedtate threat of severe cxposure to contaminants, such
as radioactive materials, w Liich are likely to have sdverse delayed effocts on health.

(¢) Selection, issuance, use and care
of respirators. (1) Employees required
to use respiratory protective equipment
approved for use in atmospheres immedi-
ately dangerous to life shall te thorough~
ly trained in its use. Employees required
to use other types of respiratory protec-
tive equipment shall be instructed in the
use and limitations of such equipment.

(2) Respiratory protective equipment
shall be {nspected regularly and main-
talned in good condition, Gas mask
canisters and chemical cartridges shall
be replaced as necessary 5o as to provide
complete protection. Mechanical filters
shall be cleaned or replaced &s necessary
so as to avold undue resistance to
breathing.

(3) Respiratory protective equipment
which has been previously used shall be
cleaned and disinfected before it is Issued
by the employer to another employvee,
Emergency rescue equipment shall be
cleaned and disinfected immediately
after each use,

§ 1926.104  Safety belts, lifelines, and
lanya

(a} Lifelines, safety belts, and lan-
yards shall be used only for employee
safeguarding. Any lifeline, safety belt, or
lanyard actually subjected to in-service
loading, as distinguished from statlc load
testing, shall be immediately removed
from service and shall not be used again
for employee safeguarding.

(b) Lifelines shall be secured &bove
the point of operation to an anchorage or
structural member capable of supporting
a minimum dead weight of 5,400 pounds.

{¢c) Lifelines used on rock-scaling
operations, or in areas where the lifeline
may be subjected to cutting or abrasion,
shall be a minimum of 73-inch wire core
manila rope. For all othe. lifeline appli-
cations, a minimum of 3{-inch manila or
equivalent, with a minl:num breaking
strength of 5,400 pounds, shall be used.

(d) Safety belt lanyard shall be a
minimum o! %2-inch nylon, or equiva-
lent, with & maximum length to provide

for a fall of no greater than ¢ feet, The
rope shall have & nominal breaking
strength of 5,400 pounds.

(e) All safety belt and lanyard hard-
ware shall be drop forged or pressed
steel, cadmium plated in accordance with
type 1, Class B plating specified in Fed-
eral | Specification QQ-P-416. Surface
shall be smooth and free of sharp edges.

(f) All safety belt and lanyard hard-
ware, except rivets, shall be capable of
withstanding a tensile loading of 4,000
pounds without cracking, breaking, or
taking 2 permanent deformation.

§ 1926.105  Safcty nets.

(a) Safety nets shall be provided
when workplaces are more than 25 feet
above the ground or water surface, or
other surfaces where the use of ladders,
scaffolds, catch platforms, temporary
floors, safety lines, or safety belts are
impractical.

(b) Where safety net protection is re-
quired by this part, operations shall not
be undertaken until the net is in place
and has been tested.

(¢) (1) Nets shall extend 8 feet beyond
the edge of the work surface where em-
ployees are exposed and shall be installed
as close under the work surface as prac-
tical but in no case more than 25 feet
below such work surface, Nets shall be
hung with sufficient clearance to prevent
user’s contact with the surfaces or struc-
tures below. Such clearances shall be
determined by impact load testing.

(2) It is intended that only one level
of nets be required for bridge construc-
tion.

(d) The mesh size of nets shall not
exceed 6 inches by 6 inches, All new nets
shall meet accepted performance stand-
ards of 17,500 foot-pounds minimum {m-
pact resistance as determined and cer-
tified by the manufacturers, and shall
bear a label of proof test. Edge ropes shall
provide & minimum breaking strength of
5,000 pounds.

(e) Forged steel safety hooks or
shackles shall be used to fasten the net
to its supports.

{f) Connections between net panels
shall develop the full strength of the net.

§ 1926.106 Working over or near water.,

(a8) Employees working over or near
water, where the danger of drowning
exists, shall be provided with U.S. Coast
Guard-approved life facket or buoyant
work vests,

(b) Prior to and after each use, the
buoyant work vests or life preservers
shall be inspected for defects which
would alter their strength or buoyancy.
Defective units shall not be used.

(¢) Ring buoys with at least 90 feet of
line shall be provided and readily avail-
able for emergency rescue operations,
Distance between ring buoys shall not
exceed 200 feet.

(d) At least one lifesaving skiff shall
be immediately avajlable at locations
where employees are working over or
adfacent to water.

§ 1926.107 Definitions applicable to this
subpart.

(a) “"Contaminant” means any mate-
rial which by reason of its action upon,
within, or to & person is likely to cause
physical harm.

(b) “Lanyard” means a rope, suitable
for supporting one person. One end is
fastened to a safety belt or harness and
the other end Is secured to a substantial
object or a safety line,

(¢} “Lifeline” means & rope, suitable
for supporting one person, to which a
lanyard or safety belt (or harness) is
attached.

(d) “0.D.” means optical density and
refers to the light refractive characteris-
tics of a lens.

(e) “Radiant energy” means energy
that travels outward in all directions
from its sources.

() “Safety belt” means a device,
usually worn around the waist which, by
reason of its attachment to a lanyard
and lifeline or a structure, will prevent
a worker from falling.

Subpart F—Fire Protection and
Prevention

§ 1926.150 Fire prolcclion.

(a) General requirements. (1) The
employer shall be responsible for the de-
velopment of & fire protection program
to be followed throughout all phases of
the construction and demolition work,
and he shall provide for the firefighting
equipment as specified fn this subpart.
As fire hazards occur, there shall be no
delay in providing the necessary equip-
ment.

(2) Access to all available firefighting
equipment shall be maintained at all
times.

(3) All firefighting equipment, pro-
vided by the employer, shall be con-

icuously located.

(4) All firefighting equipment shall
be periodically inspected and maintained
L operating condition. Defective equip-
ment shall be immediately replaced.

CAPCO JEN 0001828
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(5) As warranted by the project, the
employer shall provide a trained and
equipped firefighting organization (Fire
Brigade) to assuire adequate protection
ta life.

(b) Water supply. (1) A temporary or
permanent water supply, of sufficient
volume, duration, and pressure, yequired
to properly operate the firefighting
equipment shall be made available
as soon as combustible materials
accumulate.

(2) Where underground water mains
are to be provided, they shall be In-
stalled, completed, and made available
for use as soon as practicable.

(¢) Partable firefiphting equipment—
(1) Fire extinguishers and small hose
lines. (1) A fire extinguisher, rated not
less than 24, shall be provided for each
3.000 square feet of the protected bulld-

Table F-1 FIRE

ing area, or major fraction thereof.
Travel distance from any point of the
protected area to the nearest fire ex-
tinguisher shall not exceed 100 feet.

(ii) One 55-gallon open drum of water
with two fire palls may be substituted
for a fire extinguisher having a 2A
rating.

if) A Y-inch diameter garden-type
hose line, not to exceed 100 feet in length
and equipped with & nozzle, may be sub-
stituted for a 2A-rated fire extingulsher,
provided it is capable of discharging a
minimum of 5 gallons per minute with
a minimum hose stream range of 30 feet
horizontally. The garden-type hose lines
shall be mounted on conventional racks
or reels. The number and location of hose
racks or reels shall be such that at Jeast
one hose stream can be applied to all
points in the area.

(iv) One or more fire extinguishers,
rated not less than 24, shall be provided

EXTINGUISHERS DATA

war e
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LT .- - - .- [ £ 4 .. 3.0 £
e | o X

on each floor. In multistory buiidings, at
least one flre extinguisher shall be lo-
cated adjacent to stairway.

(v) Extinguishers and water drums,
subject to freezing, shall be protected
from freezing.

(vi) A fire extingulsher, rated not less
than 10B, shali be provided within S¢
feet of wherever more than 5 gallons of
flammable or combustible liquids or §
pounds of flainmable gas are belng uced
on the jobsite. This requirement does not
apply to the irtegral fuel tanks of mot<r
vehicles.

(vil) Carbon tetrachloride and other
toxic vaporizing liquid fire extinguishers
are prohibited.

(viii) Portable fire extinguishers shall
be Inspected periodically and malntained
in accordance with Maintenance and
Use of Portable Fire Extinguishers, NFPA
No. 10A-1970.

(1x) Fire extinguishers which have
been listed or approved by a nationally
recognized testing laboratory, shall be
used to meet the requirements of this
subpart.

(x) Table P-1 may be used as a guide
for sclecting the appropriate portable
fire extingulshers.

(2) Fire hose and connections. (1)
One hundred feet, or less, of 1¥-inch
hose, with a nozzle capable of discharg-
ing water at 25 gallons or more per
minute, may be substituted for a fire
extinguisher rated not more than 24
in the designated area provided that the
hose line can reach all points in the
area,

(1) It fire hose connections are not
compatible with local firefighting equip-
ment, the contractor shall provide adap-
ters, or equivalent, to permit connections,

(lil) During demolitlon involving com-
bustible materials, charged hose lines,
supplied by hydrants, water tank trucks
with pumps, or equivalent, shall be made
available,

(d) Fized firefighting equipment—(1)
Sprinkler protection. (1) If the facility
being constructed includes the installa-
tion of automatic sprinkler protection,
the installation shall closely follow the
construction end be placed in service as
soon as applicable laws permit following
completion of each story.

(1) During demolition or alterations,
existing automatic sprinkler installa-
tions shall be retained in service as long
as reasonable. The operation of sprinkler
control valves shall be permitted only by
properly authorized persons. Modification

of sprinkler systems to permit alterations
or additional demolition should be ex-
pedited so that the automatic protection
may be returned to service as quickly as
possible. Sprinkler control valves shall
be checked dally at close of work to ascer-
tain that the protection is in service,

(2) Standpipes, In all structures in
which standpipes are required, or where
standpipes exist In structures being
altered, they shall be brought up as soon
as applicable laws permit, and shall be
maintalned as construction progresses in
such & manner that they are always
ready for fire protection use, The stand-
pipes shall be provided with Slamese
fire department connections on the out-
side of the structure, at the street level,
which shall be conspicuously marked.
There shall be at least one standard hose
outlet at each floor.

(e) Fire alarm devices. (1) An alarm
system, e.g., telephone system, siren, ete,,
shall be established by the employer
whereby employees on the site and the
local fire department can be alerted for
an emergency.

(2) The alarm coae and reporting in-
structlons shall be conspicuously posted
at phones and at employee entrances.

() Fire cutoffs. (1) Fire walls and
exit stairways, required for the com-
pleted buildings, shall be given construc-
tion priority. Fire doors, with automatic
closing devices, shall be hung on openings
as soon as practicable.

(2) Fire cutoffs shall be retained in
buildings undergoing alterations or dem-
olition until operations necessitate their
removal.

s 1926.151  Fire prevention.

(a) Ignition hazards. (1) Electrical
wiring and equipment for light, heat, or
power purposes shall be installed in
compliance with the requirements of
the National Electrical Code, NFPA 70-
1971; ANSI C1-1971 (Rev. of 1968), and
the requirements of Subpart K of this
part.

(2) Internal combustion engine pow-
ered equipment shall be so located that
the exhausts are well away from com-
bustible materials. When the exhausts
are piped to outside the bullding under
construction, & clearance of at least §
inches shall be maintained between such
piping and combustible material.

(3) Smoking shall be prohibited at or
in the vicinity of operations which con-
stitute a fire hazard, and shall be con-
spicuously posted: “Na Smoking or Open

Flame.”

(4) Portable battery powered lighting
equipment, used in connection with the
storage, handling, or use of flammable
gases or liquids, shall be of the type ap-
proved for the hazardous locations.

(5) The nozzle of alr, inery gas, and
steam lines or hoses, when used in the
cleaning or ventllation of tanks and
vessels that contain hazardous con-
centrations of fammable gases or vapors,
shall be bonded tc the tank or vessel
shell. Bonding devices shall not be at-
tached or detached in hazardous con-
centrations of flammable gases or
vapors.
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(b) Temporary buildings. (1) No tem-
porary building shall be erected where
it will adversely affect any means of exit.

(2)' Temporary buildings, when located
within another building or structure,
shall be of either noncombustible con-
struction or of combustible construction
having a fire resistance of not less than
1 hour.

(3) Temporary buildings, located other
than inside another building and not
used for the storage, handling, or use of
flammable or combustible liquids, flam-
mable gases, explosives, or blasting
agents, or similar hazardous occupancies,
shall be located at a distance of not less
than 10 feet from another bullding or
structure. Groups of temporary build-
ings, not exceeding 2,000 square feet in
aggregate, shall, for the purposes of this
part, be considered a single temporary
building.

(c) Open yard storage. (1) Combusti-
ble materials shal] be piled with due re-
gard to the stability of piles and in no
case higher than 20 feet.

(2) Driveways between and around
combustible storage piles shall be at least
15 feet wide and maintained free from
accumulation of rubbish, equipment, or
other articles or materials, Driveways
shall be so spaced that a maximum grid
system unit of 50 feet by 150 feet Is
produced.

(3) The entlre storage site shall be
kept free from accumulation of unnec-
essary combustible materials. Weeds and
grass shall be kept down and a regular
procedure provided for the perlodic
cleanup of the entire area.

(4) When there is a danger of an un-
derground fire, that land shall not be
used for combustible or flammable
storage.

(5) Method of piling shall be solid
wherever possible and in orderly and
regular piles. No combustible material
shall be stored outdoors within 10 feet
of a building or structure.

(6) Portable fire extinguishing equip-
ment, suitable for the fire hazard in-
volved, shall be provided at convenient,
conspicuously accessible locations in the
vard area. Portable fire extinguishers,
rated not less than 24, shall be placed so
that maximum travel distance to the
nearest unit shall not exceed 100 feet.

(d) Indvor storage. (1) Storage shall
not obstruct, or adversely affect, means
of exit.

(2) All materials shall be stored, han-
dled, and piled with due regard to their
fire characteristics.

(3) Noncompatible materials, which
may create a fire hazard, shall be segre-
gated by a barrler having a fire resist-
ance of at least 1 hour,

(4) Materlal shall be piled to minimize
the spread of fire internally and to per-
mit convenlent access for firefighting.
Stable piling shall be malntained at all
times. Alsle space shall be maintained
to safely accommodate the widest ve-
hicle that may be used within the bufld-
ing for firefighting purposes.

(5) Clearance of at least 36 Inches
shall be maintained between the top
level of the stored material and the
sprinkler deflectors,

(6) Clearance shall be maintained
around lights end heating units to pre-

vent ignition of combustible materlals.

(7) A clearance of 24 inches shall be
maintained around the path of travel
of fire doors unless a barricade is pro-
vided, in which case no clearance is
needed. Material 'shall not be stored
within 36 inches of a fire door opening.

§ 1926.152 Flammalle and combustible
liquids.

(a) General requirements, (1) Only
approved contalners and portable tanks
shall be used for storage and handling of
flammable and combustible liquids. Ap-
proved metal safety cans shall be used
for the handling and use of flammable
liquids in quantities greater than one gal-
lon, except that this shall not apply to
those flammable liquid materials which
are highly viscid (extremely hard to
pour), which may be used and handled
in original shipping containers. For
quantities of one gallon or less, only the
original contalner or approved metal
safety cans shall be used for storage, use,
and handling of flammable liquids,

(2) Flammable or combustible liquids
shall not be stored in areas used for
exits, stairways, or normally used for
the safe passage of people.

(0) Indoor storage of flaiimable and
combustible liquids. (1) No more than 25
gallons of flammable or combustible liq-
uids shall be stored in a room outside
of an approved storage cabinet. For
storage of liquid petroleum gas, see
§ 1926.153.

(2) Quantities of flammable and com-
bustible liquid In excess of 25 gallons
shall be stored in an acceptable or ap-
proved cabinet meeting the following re~
qulrements:

(1) Acceptable wéoden storage cabi-
nets shall be constructed in the following
manner, or equivalent: The bottom,
sides, and top shall be constructed of an
exterior grade of plywood at Jeast 1 inch
in thickness, which shall not break down
or delaminate under standard fire test
conditions. All joints shall be rabbeted
and shall be fastened in two directions
with flathead wood screws, \When more
than one door is used, there shall be a
rabbeted overiap of not less than 1 inch.
Steel hinges shall be mounted in such a
meanner es 49 not lose their holding ca-
pacity due to loosening or burning out
of the screws when subjected to fire.
Such cabinets shall be painted inside
and out with fire retardant paint.

(1) Approved metal storage cabinets
will be acceptable.

(111} Cabinets shall be labeled in con-
spicuous lettering, “Flammable—Keep
Fire Away."

(3) Not more than 60 gallons of Sam.
mable or 120 gallons of combustible
liquids shall be stored in any one storage
cabinet. Not more than three such cabi-
nets may be Jocated In a single storage
area. Quantities in excess of this shall
be stored in en inside storage room.

(4) (1) Inside storage rooms shall be
constructed to meet the required fire-
resistive rating for their use. Such con-
struction shall comply with the test
specifications set forth in Standard
Methods of Fire Test ‘of Bullding Con-
struction and Materjal, NFPA 251-1969.

(§) Where an automatic extinguish-
ing system {s provided, the system shall
be designed and Installed in an approved
manner. Openings to other rooms or
buildings shall be provided witn non-
combustible liquid-tight ralsed sills or
ramps &t least 4 inches In height, or the
floor in the storage area shall be at least
4 Inches below the surrounding floor.
Openings shall be provided with ap-
proved self-closing fire doors. The room
shall be liquid-tight where the walls joln
the floor. A permissible alternate to the
sill or ramp s an open-grated trench,
{nside of the room, which drains to a safe
location. Where other portions of the
bullding or other buildings are exposed,
windows shall be protected as set forth
in the Standard for Fire Doors and Win-
dows, NFPA No. 80-1970, for ClassE or P
openings. Wood of at least 1-inch nomi-
nal thickness may be used for shelving,
racks, dunnage, scuffboards, floor over-
lay, and similar {nstallations.

(i) Materlals which will react with
water and create a fire hazard shall nat
be stored in the same room with flam-
mable or combustible liquids.

({v) Storage in inslde storage rooms
shall comply with Table F-2 following:

TasLe F-2
Total
Flre protection Fire Mashinum allowahte
provided resistance slze quantities
gole/sq. it f
floor atea

Al

Notz: Fire protectlon system shall be
sprinkler, water apray, carbon dioxide or
other system approved by s natlonally recog-
nized testing laboratory for thls purpose.

(v) Electrical wiring and equipment
located In inside storage rooms shall be
approved for Class 1, Division 1, Haz-
ardous Locatlons. For definition of Class
1, Dlvision 1, Hazardous Locations, see
§ 1926.404.

(v1) Every inside storage room shall
be provided with either a gravity or a
mechanical exhausting system. Such sys-
tem shall commence not more than 12
inches above the floor and be designed
to provide for a complete change of air
within the room at least 6 times per
hour, If a mechanical exhausting system
is used, it shall be controlled by a switch
located outside of the door. The venti~
lating equipment and any lghting fix-
tures shall be operated by the same
switch. An electric pilot light shall be
installed adjacent to the switch if Sam-
mable liquids are dispensed within the
room, Where gravity ventilation is pro-
vided, the fresh alr Intake, &s well gs
the exhausting outlet from the room,
shall be on the exterior of the bullding in
which the room is located,

(vil) In every inside storage room

there shall be maintained one clear aisle
at least 3 feet wide. Contatners over 30
gallons capacity shall not be stacked one
upon the other.
. (vill) Flammable and combustible liq-
tlds In excess of that permitted in in-
side storage rooms shall be stored outside
of bulldings in accordance with para-
graph (c) of this section,
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(c) Storage outside buildings. (1)
Storage of contalners (not mgre than
60 gallons each) shall not exceed 1,100
gallons in any one pile or area. Piles or
groups of containers shall be separated
by a 5-foot clearance. Piles or groups of
contalners shall not be nearer than 20
feet to a building.

(2) Within 200 feet of each pile of
contalners, there shall be a 12-foot-wide
access way to permit approach of fire
control apparatus.

(3) The storage arca shall be graded
in a manner to divert possible spllls
away from bulldings or other exposures,
or shall be surrounded by a curb or earth
dike at least 12 inches high. When curbs
or dikes are used, provisions shall be
made for draining off accumulations of
ground or raln water, or spllls of flam-
mable or combustible liquids. Drains
shall terminate at a safe location and
shall be accessible to operation under
fire conditions.

(4) Outdoor portable tank storage:
(i) Portable tanks shall not be nearer
than 20 feet from any bullding. Two or
more portable tanks, grouped together,
having & combined capacity in excess of
2,200 gallons, shall be separated by &
5-foot-clear area. Individual poriable
tanks exceeding 1,100 gallons shall be
separated by a 5-foot-clear area.

(ii) Within 200 feet of each portable
tank, there shall be a 12-foot-wide access
way to permit approach of fire contrul
apparatus.

(5) Storsge areas shall be kept free
of weeds, debris, and other combustible
material not necessary to the storage.

(6) Portable tanks, not exceeding 660
gallons, shall be provided with emergency
venting and other devices, &s required
by chapters III and IV of NFPA 30-1969,
The Flammable and Combustible Liquids
Code.

(7) Portable tanks, in excess of 660
gallons, shall have emergency venting
and other devices, &s required by chap-
ters IT and III of The Flammable and
Combustible Liquids Code, NFPA 30~
1969.

(d) Fire control for flammable or
combustible liquid storage, (1) At least
one portable fire extinguisher, having 8
rating of not less than 20-B units, shall
be located outside of, but not more than
10 feet from, the door opening into any
room used for storage of more than 60
gallons of flammable or combustible
liquids. :

(2) At least one portable fire extin-
guisher having a rating of not less than
20-B units shall be located not less than
25 feet, nor more than 75 feet, from any
flammable liquid storage area located
outside.

(3) When sprinklers are provided,
they shall be installed in accordance
with the Standard for the Installation of
Sprinkler Systems, NFPA 13-1969.

(4) At least one portable fire extin-
guisher having a rating of not less than
20~B:C units shall be provided on all
tank trucks or other vehicles used for
transporting and/or dispensing flam-
mable or combustible Uquids.

(e) Dispensing liquids. (1) Areas In
which flammable or combustile liquids
are transferred at one time, in quantities
greater than 5 gallons from one tank or

container to another tank or container,
shall be separated from other operations
by 25-feet distance or by construction
having a fire resistance of at least 1 hour.
Drainage or other means shall be pro-
vided to control spills. Adequate natural
or mechanical ventilation shall be pro-
vided to maintain the concentration of
fiammable vapor at or below 10 percent
of the lower flammable limit,

(2) Transfer flammable liquids from
one container to another shall be done
only when containers are electrically
interconnected (bonded),

(3) Flammable or combustible liquids
shall be drawn from or transferred into
vessels, containers, or tanks within &
building or outside only through a closed
plping system, from safety cans, by
means of a device drawing through the
top, or from a coniainer, or portable
tanks, by gravity or pump, through an
approved self-closing valve, Transferring
by means of air pressure on the con-
tainer or portable tanks is prohibited.

(4) The dispensing units shall be pro-
tected against collision damage.

(5) Dispensing devices and nozzles for
flammable liquids shall be of an approved
type.

() Handling liquids at point of final
use. (1) Flammable liquids shall be kept
in closed containers when not actually
in use.

(2) Leakage or spillage of flammable
or combustible llquids shall be disposed
of promptly and safely.

(3) Flammasble liquids may be used
only where there are no open flames or
other sources of ignition within 50 feet
of the operation, unless conditions war-
rant greater clearance.

(g) Service and refueling areas. (1)
Flammable or combustible liquids shall
be stored in approved closed containers,
in tanks located underground, or in
aboveground portable tanks.

(2) The tank trucks shall ' comply
with the requirements covered in the
Standard for Tank Vehicles for Flama-
mable and Combustible Liquids, NFPA
No. 385-1966.

(3) The dispensing hose shall be an
approved type.

(4) The dispensing nozzle shal be an
approved automatic-closing type with-
out a latch-open device.

(5) Undergrouny tanks shall not be
abandoned.

(8) Tlearlyidentified and easily acces-
sible switch(es) shall be provided at a
Jocatlon remote from dispensing devices
to shut off the power to all dispensing de-
vices in the event of an emergency.

(1) (1) Heating equipment of an ap-
proved type may be installed in the lubri-
cation or service area where there is no
dispensing or transferring of flammable
liquids, provided the bottom of the heat-
ing unit is at least 18 inches above the
floor and 1s protected trom physical dam-

age.

(i) Heating equipment installed In
lubrication or service areas, where flam-
mable liquids are dispensed, shall be of
an approved type for garages, and shall
be installed at least 8 feet above the floor.

(8) There shall be no smoking or open
flames in the areas used for fueling, serv-
icing fuel systems for internal combus-

tion engines, recelving or dispensing of
flammable or combustible liquids.

(9) Conspicuous and legible signs pro-
hibiting smoking shall be posted.

(10) The motors of all equipment
belng fueled shall be shut off during the
fueling operation.

(11) Each service or fueling area shall
be provided with at least one fire ex-
tinguisher havidg a rating of not less
than 20BC Jocated so that an extin-
guisher will be within 75 feet of each

pump, dispenser, underground fill pipe
opening, and lubrication or service area.
§ 1926.153  Liqucfied
(LP-Gas).

(a) Approval of equipment and sys-
tems. (1) Each system shall have con-
tainers, valves, connectors, manlifold
valve assemblies, and regulators of an
approved type.

(2) All cylinders shall meet the De-
partment of Transportation specifica-
tion identification requirements pub-
lished in 49 CFR Part 178, Shipping
Contalner Specifications.

(b) Welding on LP-Gas containers.
Welding is prohibited on contalners.

(¢c) Container valves and container
accessories. (1) Valves, fittings, and ac-
cessories connected directly to the con-
tainer, including primary shut off valves,
shall have a rated working pressure of
at least 250 ps.i.g. and shall be of mate-
rial and design suitable for LP-Gas
service.

(2) Connections to containers, except
safety relief connections, lquid level
gauging devices, and plugged openings,
shall have shutoff valves located as close
to the container as practicable,

(d) Safety devices. (1) Every con-
tainer and every vaporizer shall be pro-
vided with one or more gpproved safety
relief valves or devices. These valves
shall be arranged to afford free vent to
the outer air with discharge not less than
S feet horizontally away from any open-
ing into a bullding which is below such
discharge.

(2) Shutofl valves shall not be in-
stalled between the safety rellef device
and the container, or the equipment or
piping to which the safety rellef device is
connected, except that a shutoff valve
may be used where the arrangement of
this valve is such that full required ca-
pacity flow through the safety relief de-
vice is always afforded.

(3) Container safety relief devices and
regulator relief vents shall be located not
less than 5 feet In any direction from air
openings into sealed combustion system
appliances or mechanical ventilation air
intakes.

(e) Dispensing. (1) Filling of fuel con~
tainers for trucks or motor vehicles from
buik storage containers shall be per~
formed not less than 10 feet from the
nearest masonry-walled bullding, or not
less than 25 feet from the nearest build-
ing or other construction and, in any
event, not less than 25 feet from any
building opening.

(2) Filling of portable contalners or
¢ontalners mounted on skids from stor~
age containers shall be performed not
less than 50 feet from the nearest
building.

petroleum  gas
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(f) Requirements for appliances. (1)
LP-Gas consuming appliances shall be
approved types.

(2) Any appliance that was originally
manufactured for operation with a gas-
eous fuel other than LP-Gas, and Is in
good condition, may be used with LP-Gas
only after it is properly converted,

adapted, and tested for performance
with LP-Gas before the appliance is
placed in use.

(g) Containers and regulating equip-
ment instglled outside of buildings or
structures. Containers shall be upright
upon firm foundations or otherwise
firmly secured. The possible effect on the
outlet piping of settling shall be guarded
against by a flexlble connection or spe-
cial fitting.

(h) Containers and equipment used
inside of buildings or structures. (1)
When operational requirements make
portable use of containers necessary, and
their location outside of bulldings or
structures is impracticable, containers
and equipment shall be permitted to be
used Inside of buildings or structures in
accordance with subparagraphs (2)
through (11) of this paragraph.

(2) “Containers in use” means con-
nected for use.

(3) Systems utilizing containers hav-
ing a water capacity greater than 2%
pounds (nominal 1 pound LP-Gas capac-
ity) shall be equipped with excess flow
valves. Such excess flow valves shall be
either Integral with the container valves
or in the connections to the container
valve outlets.

(4) Regulators shall be elther directly

connected to the container valves or to-

manifolds connected to the container
valves. The regulator shall be suitable
for use with LP-Gas. Manifolds and
fittings connecting contalners to pres-
sure regulator inlets shall be deslgned for
at least 250 p.s.ig. service pressure.

(5) Valves on containers having water
capacity greater than 50 pounds (nomi-
nal 20 pounds LP-Gas capacity) shall be
protected from damage while in use or
storage,

(6) Aluminum piping or tubing shall
not be used.

(7) Hose shall be designed for a work-
ing pressure of at least 250 p.s.l.g. Design,
construction, and performance of hose,
and hose connections shall have their
sultabillty determined by listing by a
natlonally recognized testing agency. The
hose length shall be as short as practica-
ble. Hoses shall be long enough to permit
compliance with spacing provisions of
subparagraphs (1)-(13) of this para-
graph, without kinking or straining, or
causing hose to be so close to a burner as
to be damaged by heat.

(8) Portable heaters, including sala-
manders, shall be equipped with an
approved sutomatic device to shut off
the flow of gas to the main burner, and
pilot If used, in the event of flame fatlure,
Such heaters, havir.J inputs'above 50,000
B.t.u, per hour, shall be equipped with
efther a pllot, which must be lighted and
proved before the maln burner can be
:gmed on, or an electrical ignition sys-

m.

Nore: The provisions of this subparagraph
do not apply to portable heaters under 7,600
B.t.u. per hour input when used with con-
talners having & maximum water capacity of
2% pounds.

(9) Container valves, connectors, reg-
ulators, manifolds, piping, and tublng
shall not be used as structural supports
for heaters.

(10) Contalners, regulating equip-
ment, manifolds, pipe, tubing, and hose
shall be located to minimlze exposure to
high temperatures or physical damage,

(11) Containers having a water ca-
pacity greater than 2% pounds (nominal
1 pound LP-Gas capacity) connected for
use shall stand on a firm and substan-
tially level surface and, when necessary,
shall be secured in an upright position.

(12) The maximum water capacity of
individual containers shall be 245 pounds
(nominal 100 pound$ LP-Gas capacity).

(13) For temporary heating, heaters
(other than integral heater-container
units) shall be located at least 6 feet
from any LP-Gas container. This shall
not prohibit the use of heaters specifi-
cally designed for attachment to the
container or to a supporting standard,
provided they are designed and installed
so as to prevent direct or radiant heat
application from the heater onto the con-
tainers. Blower and radiant type heaters
shall not be directed toward any LP-Gas
container within 20 feet.

(14) If two or more heater-contalner
units, of either the integral or nonin-
tegral type, are located in an unparti-
tioned area on the same floor, the
container or containers of each unit
shall be separated from the container
or containers of any other unit ty at
least 20 feet.

(15) When heaters are connected to
contatners for use in an unpartitioned
area on the same floor, the total water
capacity of containers, manifolded to-
gether for connection to a heater or
heaters, shall not be greater than 735
pounds (nominal 300 pounds LP-Gas
capacity). Such manifolds shall be
separated by at least 20 feet.

(16) Storage of containers awaliting
use shall be in accordance with para-
graphs (§) and (k) of thissection.

) Multiple contatner systems.

{1) Valves In the assembly of multiple
container systems shall be arranged so
that replacement of containers can be
made without shutting off the flow of gas
in the system. This provision is not to be
construed as requiring an automatic
changeover device.

(2) Heaters shall be equipped with an
approved regulator {n the supply line
between the fuel cylinder and the heater
unit. Cylinder connectors\shall be pro-
vided with an excess flow valve to mini-
mize the flow of gas in the event the
fuel line becomes ruptured.

(3) Regulators and low-pressure re-
llef devices shall be rigidly attached to
the cylinder valves, cylinders, supporting
standards, the bullding walls, or other-
wise rigldly secured, and shall be so
installed or protected from the elements.

{§) Storage of LPG containers, Stor-
age of LPG within bulldings s prohibited.

(k) Storage outside of buildings, (1)
Storage outside of bulldings, for con-
tainers awalting use, shall be located
from the nearest bullding or group of

bulldings, in accordance with the
following:
Tasrz F-3
Distance
Quantity of LP-Gas stored: {feet)
500 1ba. or lesa. . cummeommmmencamnaan [}
501 10 8,000 Ibs_.. - 10
6,001 to 10,000 1bs. 20

Over 10,000 1b8..nmnmvoooooooooo- s o2

(2) Contalners shall be in a suitable
ventilated enclosure or otherwise pro-
tected against tampering.

(1) Fire protection. Storage locations
shall be provided with at least one ap-
proved portable fire extinguisher having
a rating of not less than 20-B:C.

§ 1926.154 Temporary heating desvices.

(a) Ventilation. (1) Fresh air shall
be supplied in sufficient quantities to
maintain the health and safety of work-
men. Where natural means of fresh air
supply 1s inadequate, mechanical ventila-
tion shall be provided.

(2) When heaters are used in confined
spaces, speclal care shall be taken to
provide sufficient ventilation in order to
ensure proper combustion, maintain the
health and safety of workmen, and Umit
temperature rise in the area.

(b) Clearance and mounting. (1)
Temporary heating devices shall be in-
stalled to provide clearance to combusti-
ble material not less than the amount
shown in Table F4.

(2) Temporary heating devices, which
are listed for installation with lesser
clearances than specified in Table P-4,
may be Installed in accordance with thelr
approval,

Tabtx F-4

Minimum clearance,
{lnches}
Heating 11,

Chimney
6idea Rear connec
tor

Room bester, cireul:
3 12 n 18
3% % 18

(3) Heaters not suitable for use on
wood Tloors shell not be set directly upon
them or other combustible materials,
When such heaters are used, they shall
rest on suitable heat insulating mater{al
or at least 1-inch concrete, or equivalent.
The insulating materfal shall extend
beyond the hegter 2 feet or more in all
directions.

(4) Heaters used in the vicinity of
combustible tarpaulins, canves, or simi-
lar coverings shall be located at least
10 feet from the coverings. The cover-
ings shall be securely fastened to pre-
vent {gnition or upsetting of the heater
due to wind action on the covering or
other material. )
< (¢) Stability. Heaters, when in use,
shall be set horizontelly level, unless
otherwise permitted by the manufac-
turer’s markings.
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(d} Solid fuel salamanders. Solid fuel
salamanders are prohibited in buildings
and on scaffolds.

(e) Oil-fired heaters. (1) Flammable
liquld-fired heaters shall be equipped
with a primary safety control to stop
the flow of fuel in the event of flame
failure. Barometric or gravity oil feed
shall not be considered a primary safety
control.

(2) Heaters designed for barometric
or gravity oil feed shall be used only
with the integral tanks.

(3} (Revoked}

(4) Heaters specifically deslgned and
approved for use with separate supply
tanks may be directly connected for
pravity feed, or an automatic pump,
from a supply tank.

§ 1926.155 Definitions applicable to this
subpart.

(a) “Approved”, for the purpose of
thls subpart, means equipment that has
been listed or approved by a nationally
recognized testing laboratory such as
Factory Mutual Englneering Corp, or
Underwriters” Laboratorles, Inc., or
Federal agencies such as Bureau of
Mines, or U8, Coast Guard, which issue
approvals for such equipment.

(b) “Closed contalner” means a cone-
tainer so sealed by means of a lUd or
other device that neither liquid nor
vapor will escape from it at ordinary
temperatures.

(c) “Combustiible liquids™ mean any
liquid having a flash point at or above
140° F. (60" C.), and below 200° F.
(934° C.).

(d) “Combustion” means sny chem-
ical process that involves oxidation suM-
clent to produce light or heat.

" (e) “Fire brigade” means an orga-
nized group of employees that are knowl-
edgeable, tralned, and skilled In the safe
evacuation of employees during emer-
gency situatlons and in essisting in fire
fighting operatlons.

({} “Fire resistance” means so re-
sistant to flre that, for specified time
and under conditions of & standard heat
intensity, it will not fail structurally and
will not permit the side away from the
fire to become hotter than a specified
temperature. For purposes of this part,
fire resistance shall be determined by
the Standard Methods of Fire Tests of
Building Construction and Materials,
NFPA 351-1969.

(g) "Flammable™ means capable of
being easily ignited, burning intensely,
or having s rapld rate of flame spread,

(h) “Flammsble Lquids” means any
liquid having & flagh point below 140° F,

and having a vapor pressure not exceed-
ing 40 pounds per square inch (absolute)
at 100° F.

(1) “Flash point” of the liguld means
the temperature at which it gives off
vapor sufficient to form an ignitable mix-
ture with the alr near the surface of the
liquid or within the vesse} used as deter-
mined by appropriate test procedure and
apparatus as specified below.

(1) The flash point of liquids having
a viscosity less than 45 Saybolt Universal
Second(s) at 100* F, (378* C.) and a
flash point below 175 ¥. (18.4° C.) shall
be determined in sccordance with the
Standard Method of Test for Flash
Point by the Tag Closed Tester, ASTM
D-56-69.

(2) The flash point of liquids having a
viscosity of 45 Saybolt Unlversal Sec-
ond(s} or more &t 175° F. (79.4* C)) or
higher shall be determined in accord-
ance with the Standard Method of Test
{for Flash Point by the Pensky Martens
Closed Tester, ASTM D-93--69.

(j) “Liquefied  petroleum gases”™
“LPG" and “LP Gas” mean and include
any material which is composed pre~
dominantly of any of the following hy-
drocarbons, or mixtures of them, such
as propane, propylene, butane (normal
butane or Ilso-butane), and butylenes.

(k) “Portable tank" means a closed
container having a liquid capacity more
than 60 U.S. gallons, and not intended
for fixed installatlon.

(1) “Safety can” means sn approved
closed container, of not more than § gal-
lons capacity, having a flash-arresting
screen, spring-closing Hd and epout
cover and so designed that it will safely
relleve interna) pressure when subjected
to fire exposure.

(m) “Vapor pressure” means the pres-
sure, measured in pounds per square
inch (absolute), exerted by a volatlle
liquid as determined by the “Standard
Method of Test for Vapor Pressure of
Petroleum Products (Reld Method).”
(ASTM D-323-58).

Subpart G—Signs, Signals, and
Barricades

§ 1926.200 Accident , prevention sigus
and tags.

(a)} General. Signs and symbols re-
quired by this subpart shall be visible at
all times when work is being performed,
and shall be removed or covered promptly
when the hazards no lunger exist.

(b) Danger signs. (1) Danger sigus
(see Figure G-1) shall be used only
where an immediate hazard exists.

(2) Danger signs shall have red as the
predominating color for the urper panel;
black outline on the borders; and a white
lower panel for additional sign wording.

(¢} Caution signs. (1) Caution signs
(see Figure G-2) shall be used only to
warn sgainst potential hazards or to
caution against unsafe practices.

(2) Caution signs shall have yellow as
the predominating color; black upper
panel and borders; yellow lettering of
“caution” on the black panel; and the
lower yellow panel for additional sign
wording. Black lettering shall be used for
additional wording.

Fipgure G-1

e S AUIT1 O N
YELLOW

-l

(d) Ezit signs. Exit signs, when re-
quired, shall be lettered in legible red
letters, not less than 6 inches high, on a
white field and the principal stroke of
the letters shall be at least three-fourths
inch in width.

(e) Safety instruction signs. Safety
instruction slgns, when used, shall be
white with green upper panel with white
letters to convey the principal message.
Any additlonal wording on the sign shall
be black letters on the white background.

(f) Directional signs. Directional
signs, other than automollve traffic
signs specified in paragraph (g) of this
section, shall be white with a black panel
and & white directional symbol. Any
sdditional wording on the sign shall be
black letters on the white background.

(g) Trafic signs. (1) Construction
areas shall be posted with legible traffic
signs at points of hazard.

(2) All treffic control signs or devices
used for protection of construction work-
men shall conform to American National
Standards Institute D6.1-1961. Manual
on Unlform Trafic Control Devices for
Streets and Highways.

¢h) Accident prevention tags. (1} Accl-
dent preventlon tags shall be used as 8
temporary means of warning employees
of en existing hazard, such as defective
tools, equipment, etc. They shall not
be used in place of, or a5 a substituta
for, accident prevention signs.

(2) Speclfications for accident preven~
tion tags similar to those in Table G-1

shall apply.
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Tabls G-1
C e N(_ @ N(_© Y @ )
Do Nor CAUTION QOUT.CF ORDER.
.omuz DO NOT USE
Yhite tag = thite ¥hite tag- Yellow tag= White tag -

letters on red thite letters on

Yellow letters ¥hite lstters

square red oval witha  on & black back- on black back-
black square ground ground
Basie Stock Safety Colors Copy Specification
(Background) (Ink) (Letters)
Thite Red Do Not Operate
¥hite Black.and Red Danger
Tellow Black Caution
thite Black Out of Order
Do Not Use

(i) additional rules. American Na-
tional Standards Institute (ANSI) Z35.1-
1968, Specifications for Accident Preven-
tion Signs, and Z35.2-1968, Specifications
for Accident Prevention Tags, contain
rules which are additional to the rules
prescribed In this section. The employer
shall comply with ANSI Z35.1-1968 and
Z35.2-1968 with respect to rules not spe-
cifically prescribed in this subpart.

§ 1926.201 Signaling.

() Flagmen. (1) When operations are
such that signs, slgnals, and barricades
do not provide the necessary protection
on or adjacent to a highway or street,
flagmen or other appropriate traffic
controls shall be provided.

(2) Signallng directions by flagmen
shall conform to American National
Standards Institute D6.1-1961, Manual

on Uniform Traflic Control Devices for
Streets and Highways.

(3) Hand signsaling by flagmen shall
be by use of red flags at least 18 inches
square or sign paddles, and in periods of
darkness, red lights.

(4) Flagmen shall be provided with
and shall wear a red or orange warning
garment while flagging. Warning gar-
ments worn at night shall be of reflec-
torized material,

(b) Crane and noist signals. Regula-
tions for crane and holst signaling will
be found in applicable American Na-
tional Standards Institute standards,

§ 1926.202 Barricades.:

Barricades for protection of employees
shall conform to the portions of the
American Natlonal Standards Institute

D6.1-1961, Manual on Uniform Trafic

Control Devices for Streets and High-

ways, relating to barricades.

§ 1926.203 Definitions applicable to this
Subpart.

(a) “'Barricade” means an obstruction
to deter the passage of persons or
vehicles.

(b) “Signs" are the wamings of
hazard, temporarily or permanently
affixed or placed, at locations where
hazards exist.

(c) “"Signals” are moving signs, pro-
vided by workers, such as flagmen, or by
devices, such as flashing lights, to warn
of possible or existing hazards.

{(d) “Tags” are temporary signs,
usually attached to a piece of equipment
or part of a structure, to warn of existing
or immediate hazards.

Subpart H—Materials Hondling,
Storage, Use, and Disposal

§ 1926.250 General requirements for

storage.

(a) General. (1) All materlals stored
{n tlers shall be stacked, racked, blocked,
interlocked, or otherwise secured to pre-
vent sliding, falling or collapse.

(2) Maximum safe load limits of floors
within bulldings and structures, in
pounds per square foot, shall be con-
splcuously posted in all storage areas,
except for floor or slab on grade.
Maximum safe loads shall not be
exceeded,

(3) Alsles and passageways shall be
kept clear to provide for the free and safe
movement of material handling equip-
ment or employees. Such areas shall be
kept in good repalr,

(4) When a difference {n road or work-
ing levels exist, means such as ramps,
blocking, or grading shall be used to en-
sure the safe movement of vehicles be-
tween the two levels.

(b) Material storage. (1) Material
stored inside buildings under construc-
tion shall not be placed within 8 feet of
any holstway or inside floor openings,
nor within 10 feet of an exterior wall
which does not extend above the top of
the material stored.

(2) Employees required to work on
stored material in silos, hoppers, tanks,
and similar storage areas shall be equip-
ped with lifelines and safety belts meet-
ing the requirements o Subpart E of
this part.

(3) Noncompatible materials shall be
segregated in storage,
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(4) Pagged materials shall be stacked
by stepping back the layers and cross-
keying the bags at least every 10 bags
high.

(5) Materlals shall not be stored on
scaffolds or runways in excess of supplies
needed for Immediate operations.

¢6) Brick stacks shall not be more than
T fect in helght. When a loose brick
stack reaches a helght of 4 feet. it shall
be tapered back 2 inches in every foot
of height above the 4-foot level.

(7) When masonry blocks are stacked
higher than 6 feet, the stack shall be
tapered back one-half block per tier
above the 6-foot level.

(8) Lumber:

(1) Used lumber shall have all nalls
withdrawn before stacking.

(ii} Lumber shall be stacked on level
and solidly supported sills.

(iiiy Lumber shall be so stacked as to
be stable and self-supporting.

¢lv) Lumber piles shall not exceed 20
feet in height provided that lumber to
be handled manually shall not be stacked
more than 16 feet high.

(9) Structura) steel, poles, pipe, bar
stock, and other cylindrical materials,
unless racked, shall be stacked and
blotked so as to preveni spreading or
tilting.

§ 1926.251 Rigging equipment for ma-
tcrial handling.

(a) General. (1) Rigging equipment
for material handling shall be inspected
prior to use on each shift and as nec-
essary during its use to ensure that it is
safe. Defective rigglng equipment shall
be removed from service.

(2) Rligging equipment shall not be
loaded in excess of its recommended safe
working load, as prescribed in Tables
H-) through H-20 in this subpart: [Fol-
lowing §1926.252(e) 1 for the specific
equipment.

(3) Rigging equipment, when not in
use, shsll be removed from the imme-
diate work area so as not to present a
hazard to employees.

(4) Special custom design grabs,
hooks, clamps, or other lifting accesso-
ries, for such units as modular panels,
prefabricated sttuctures and similar ma-
terials, shall be marked to indlcate the
safe working loads and shall be proof-
“lesitd prive to use to 129 percent of their
rated load. .

(b) Alloy steel chains. (1) Welded al-
1oy steel chain s)ings shall have perma-
nently affixed durable identification stat-
ing size, grade, rated capacity, and sling
manufacturer.

(2} Hooks, rings, oblong links, pear-
shaped links, welded or ruechanical cou-
pling links, or other attachments, when
used with alloy steel chains, shall have
& rated capaclty at least equal to that
of the chaln.

(3) Job or shop hooks and links, or
makeshl{t fasteners, formed from bolts,
rods, etc., or other such attachments,
shall not be used.

(4) Rated capacily (working load
limit) for elloy steel chain slings shall
conform to the values shosm in Table
H-1.

(5) Whenever wear at any polnt of

any chain link exceeds that shown in
Table H-2, the assembly shall be removed
from service.

(¢) Wirerope. (1) Tables H-3 through
H-14 shall be used to determine the safe
working loads of various sizes and clas-
sifications of improved plow steel wire
rope and wire rope slings with various
types of terminals. For sizes, classifica-
tions, and grades not included in these
tables, the safe working load recom-
mer.ded by the manufacturer for spe-
cific, 1dentifiable products shall be fol-
lowed, provided that a safety factor of
not less than 5 Is maintained.

(2) Protruding ends of strands in
splices on slings and bridles shall be cov-
ered or blunted.

(3) Wire rope shall not be secured by
knots, except on haul back lines on
scrapers.

(4) The following limitations shall
apply to the use of wirc rope:

() An eye splice made in any wire
rope shall have not less than three full
tucks. However, this requirement shall
not operate to preclude the use of an-
other form of splice or connection which
can be shown to be as efficient and which
is not otherwise prohibited.

i) Except for eye splices In the ends
of wires and for endless rope slings, each
wire rope used in hoisting or lowering,
or In pulling loads, shall consist of one
continuous plece without knot or splice.

(ii{) Eyes in wire rope bridles, slings,
or bull wires shall not be formed by wire
rope clips or knots.

(iv) Wire rope shall not be used if, in
any length of eight diameters, the total
number of vislble broken wires exceeds
10 percent of the total number of wires,
or if the rope shows other signs of ex-
cessive wear, corrosion, or defect.

(§) When u-bol¢ wire rope clips are
used to form eyes, Table H-20 shall be
used to determine the number and spac-
ing of clips.

(1) When used for eye splices, the
U-bolt shall be applied so that the “y”
section {s in contact with the dead end
of the rope.

(d) Natural rope,and synthetic fiber—
(1) General. When using natural or syn-
thetic fiber rope slings, Tables H-15, 16,
17, and 18 shall apply.

(2) All splices in rope slings provided
by the employer shall be made in accord-~
ance with fiber rope manufacturers’
recommendations.

(1) In manila rope, eye splices shall
contain at least three full tucks, and
short splices shall contain at least six full
tucks (three on each side of the center~
line of the splice).

(i1} In layed synthetic fiber rope, eye
splices shall contain at least four full
tucks, and short splices shall contain
at least elght full tucks (four on each
side of the centerline of the splice).

(ifi) Strand end tails shall not be
trimmed short (flush with the surface
of the rope) immediately adjacent to the
fwl tucks. This precaution applies to
both eye and short splices and all types
of fiber rope. For fiber ropes under 1-inch
diameter, the talls shall project at least
six rope dlameters beyond the last full
tuck. For fiber ropes 1-inch diameter and
larger, the talls shall project at least €
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inches beyond the last full tuck, In ap-
plications where the projecting tails may
be objectionable, the talls shall be ta-
pered and spliced into the body of the
rope using at least two additional tucks
(which will require a tall length of ap-
proximately six rope diameters beyond
the last full tuck).

(fv) For all eye splices, the eye shall
be sufficiently large to provide an in-
cluded angle of not greater than €0° at
the splice when the eye is placed over the
load or support.

(v} Knots shall not be used in lieu of
splices.

(e} Synthetic weblting (nylon, poly-
ester, and polypropylene). (1) The em-
ployer shall have each synthetic web
sling marked or coded to show:

(i) Name or trademark of manufac-
turer.

(if» Rated capacities for the type of
hiteh.

(ii1) Type of material.

(2) Rated capacity shall not be ex-

eeded.

(f) Shackles and hooks., (1) Table
H-19 shall be used to determin: the safe
working loads of varlous sizes of shack-
les, except that higher safe working louds
are permissible when recommended by
the manufacturer for specific, identifia~
ble products, provided that a safety fac-
tor of not less than 5 is maintained.

(2) The manufacturer's recommenda~
tions shall be followed in determining the
safe working loads of the various sizes
and types of specific and jdentifiable
hooks. All hooks for which no applicable
manufacturer's recommendations are
available shall be tested to twice the in~
tended safe working load before they are
initially put into use. The employer shall
maintaln a record of the dates and re-
sults of such tests.

c

§ 1926.252 Disposal of waste materials.

(a) Whenever materials are dropped
more than 20 feet to any point lying out~
side the exterior walls of the building, an
enclosed chute of wood, or equivalent
material, shall be used. For the purpose
of this paragraph, an enclosed chute is a
slide, closed in on ell sides, through
which material is moved from a high
place to a lower one.

(b) When debris is dropped through
holes in the floor without the use of
chutes, the area onto whizh the material
is dropped shall be completely enclosed
with barricades not less than 42 inches
high and hot less than 6 feet back from
the projected edge of the opening above,
Signs warning of the hazard of falling
materials shall be posted at each level,
Removal shall not be permitted {n this
lower area until debris handling cesses
above,

(c) All scrap lumber, waste material,
and rubbish shall be removed from the
immediale work area &s the work
progresses,

(d) Disposal of waste material or de-

bris by burning shall comply with local
fire regulations,
+ (e) All solvent wa:'e, ofly rags, and
flammable liquids shall be kept in fire
resistant covered confainers until re-
moved from worksite,
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Table H-1
RMATED CAPACITY (WORKING LOAD LIMIT), FOR ALLOY STEEL CHAIN SLINGS®
RATED CAPACITY (WORKING LOAD LIMIT), POUNDS

Single Teipte end Quedruple Sling
Chaln Brench Yortteal Angle (1)
$re, Sling ~ RN doge 45 dogron o | ¥ de 45 dogroe 40 dogree
Inches | 90 degree Herlsontal Angle (2) Hersental Angle (D)
Leeding 60 dogres 43 degree 0 degres | B degror 43 dogres 30 degren
1/4 3230 5,560 4,550 J.250 8,400 6,800 4,90
38 6,600 11,400 9.300 6,600 17,000 14,000 9,90
172 11,250 19,500 15,900 11,150 29,000 24,000 17,008
L7, ] 18,500 28,500 23,300 16,500 43,000 35,000 34,500
e 23,000 39,800 23,000 59,500 4,500 34,500
me n,150 49,800 22,750 74,500 1,000 43,000
1 32,750 67,100 3,750 101,000 82,000 53,000
By, 44,500 77,000 44,500 115,500 500 5,500
1.3/74 $7.500 99,500 §7,500 149,000 123,500 86,000
1378 47,000 114,000 67,000 174,000 141,000 100,800
111 80,000 134,000 112,500 40,000 207,000 169,000 118,500
1374 100,000 172,000 140,000 100,000 254,000 210,000 150,000

(1) Rating of multileg slings sdjusted for angle of loading measured as the included

angle between the {nclined leg and the vertical.
(2) Rating of multileg slings sdjusted for angle of loading between the inclined leg

and the horlzontal plane of the load,
*Other grades of proof tested steel chsin include Proof Coll, BBB Coil and Hi-Test

Chain. These grades are pot recommended for overhead lfting and therefore are not
covered by this code.
TaBLE H-2—MaXIMUM ALLOWASBLE WEAR AT ANY POINT OF LINK

Chain Mazimum Chain Marimum
size allowable #ize allowable

{inches) wear (tnch) (inches) wear (1nch)

% - 14y

‘ Yie

h Tuz

Yo '

N 2

4 e

<t 1y

Teble R-3
RATED CAPACITIES POR SIKGLE LEG SLINGS
€% 19 AND & % 37 CLASSIFICATION IPROVED PLOY STEEL GRADE ROPE
WITW FISER CORE (PC)
® Reted Copacitian, Vone (2.000 th}
e Censir Veral Theler Vel Barlar
(1nchas) HY 2] $ HT MS $ NY $

4 | 6x19 0.49 0.51 oss 0.37 0.41 0.9 1.0 [
$/18 [ 6x 19 0.76 0.79 cas ©0.57 0.64 1.3 1.6 1y
3/8 Exl9 31 11 11 0.80 091 2.1 2.2 2.4
/16 | 6x19 1.4 1.5 1.6 1.1 1.2 2.9 3.0 a3
371 Ex 19 1Le 2.0 2.1, 1.4 1.6 37 3 4.3
Ex19 2.3 2.8 2.7 1.7 2.0 4.5 8.0 5.4
6x19 2.6 3.1 3.3 it 2.5 5.6 6.2 8.7
6xI9 3.9 4.4 8 2.9 3.6 1.8 [N 9.5
6x19 s 5.9 6.4 3 4.9 10.0 12.0 11.0
€xi19 6.7 7.7 8.4 5.0 . 1.0 15.0 110
Ex19 8.4 9.5 10.0 6.3 1.9 17.0 19.0 2.0
6 %37 9.8 11.0 12.0 7.4 9.2 20.0 22.0 25.0
6 x37 12.0 13.0 15.0 L9 ne 24.0 n.o 30.0
€ x37 14.0 16.0 17.0 10.0 13.0 200 32.0 3s.0
6 x37 16.0 10.0 210 12.0 15.0 no 3.0 4.0
6 %37 19.0 21.0 240 14.0 18.0 38,0 43.0 48,0
6 x 37 5.0 28.0 3.0 18.0 2.0 49.0 85.0 &1.0

HT  Hand Tuchod Splice and Midéen Tuck Bplice
P or Maden tuck apiice (TERC) wae vaiuves la HT columas,
M3 = Mechenical Bplice
s saed & Zine Powosd Socket
*Theae veluan saly opply whea the D/d ratl
D = Dismeter of 2!
@ = Dismetor of topes

MY otinge 1s 38 ae grostor, sad for M8 0018 lings lo M or geate? whored
e arownd which [he Body of Lhe sling b dasl,

CAPCO JEN 0001836



22 CONSTRUCTION REGULATIONS

Table H-4
RATED CAPACITIES FOR SINGLE LEG SLINGS
& x 19 AND & x 37 CLASSIFICATION IMPROVED PLOW STEEL GRADE ROPE
WITH INDEPENDEKT WIRE ROPE CORE (IWRC)

Repe Rured Copecitiss, Yonu {2,000 Jb)
Dis Constr Verticel o ertice] Baslet’
{inches) HT [ 3 Hy $ T [ $
14 {6x19 0.53 0.56 0.59 0.40 0.42 0.44 Lo [¥] [X)
s/i6 {8xis o4l o.87 0.92 0.61 0.68 0.69 [X3 1.7 1
38 |6x19 1t 1.2 13 0. 0.93 0.98 23 28 2.6
716 [ x 19 [%] 1.7 1.8 1. 1.3 1.3 21 24 3s
172 |ex1e 2.0 2.2 2.3 1.5 1.6 L7 39 a 46
9/16 |6x19 2.8 2.7 1.9 1.8 2.1 2.2 49 5.8 s
s/8 | 6x59 36 3.4 36 2.2 .5 2.2 6.0 6.8 7.2
e fexa9 .2 I s.t at 3.6 ae 8.4 9.7 10.0
7 |ex19 s.3 6.6 6.9 41 .9 s.2 11.0 13.0 o
t 6x19 7.2 .5 9.0 5.4 X 6.7 14.0 17.0 18.0
1178 6wt 9.0 10.0 1.0 6.8 7.8 [X] 15.0 L0 23.0
1174 | 8x37 10.0 13.0 13.0 15 9.2 9.9 21.0 24.0 26.0
19/8 {6x3T § 130 15.0 16.0 9.6 11.0 12.0 250 29.0 3.0
1672 [6x37 | 150 17.0 19.0 1.0 13.0 1.0 0.0 350 3.0
1578 |ex3? 18.0 20.0 21.0 13.0 15.0 17.0 as.0 410 40
1374 l6r37 ) 00 24.0 26.0 15.0 10.0 19.0 a0 470 s1.0
2 ex37 | 260 0.0 330 20.0 13.0 5.0 530 610 66.0

Y~ Hand Tuched H#-3 values in HT column,

ce
plice (198C) vas Tuble

/4 ratle for HT atinga ls 10 or grester, and for M5 and 3 $linge e 28 or groater wherat
curvatury areund which the bedy of 1he sling is bent,
vope,

Table H-S
RATED CAPACITIES FOR SINGLE LEG SLINGS
CABLE LAID ROPE = MECHANICAL SPLICE OWLY
TxTx 78 TxTx (F COMSTRUCTIONS GALVANIZED AIRCRAFT CRADE ROPE
7 x & x 1% IWRC CONSTRUCTION IMPROYED PLOW STEEL GRADE ROPE

Repe Reted Capacitias, Tony {2,000 14)
Die linchae? Conetr Choker Varticel Baskot
174 ITxIxT 0.38 1.0
an Tx?x? ©.81 2.2
171 TxIx? 1.4 1.4 37
s TxTx? 2 2.1 5.5
/4 Tx?xd 3 2.9 7.6
sn Tu?xis 2. 1.2 s
374 Tx?x19 4. 30 st
m Tx?xl? S 4.0 1.0
1 ITx7Ix19 6 51 14.0
1 TxIxi9 6.2 16.0
1.1/4 Tx7x19 9.9 7.4 20.0

374 7x6x 19 1WRC s 28 7.6

e 7x6x19 [WRC 5.0 38 10.0
t Ix6x 19 IWRC 64 48 13.0
RV, ) 7x6x19IVRC 1y 5.8 150
1-1/4 ?x8x 19 IWRC 9.2 6.9 180
1.5/18 7x6x191¥RC 100 7.5 20.0
1378 Tx6x 19 [WRC 1n.0 82 32,0
1.472 7 x6x 19 IWRC 13.0 9.6 6.0

STness vatuss snly spply when the D/4 relte (4 pe greaior whovst
D m Dicmeter of corvaturs areund Shich tha body of the sling is beat.
d = Dismetor of rope,

Table H-6
RATEO CAPACITIES FOR SINGLE LEG SLINGS
8.PART AHO 4-PART ERAIDED ROPE
6x 7 AND & x 19 CONSTRUCTION {MPROVED PLOW STEEL CRADE ROPE

7x 7 CONSTRUCTION GALYARIZED AIRCRAFY GRADE ROPE
Cemponant Ropes Rotad Capacitios, Yons {2,000 Ib}
emeter Const Varteal oL Ser Vartical to M de.
(tnches) enste F-Pert 6-Pory 8 Part Fart
R . 6x? 0.42 0.32 ©0.32 0.24 0.74 0.55
1A 6x? 0.76 0.57 0.57 v.a2 1.3 0.98
3/16 6x? 1.7 8.3 1.3 0.96 2.9 2.2
33 %7 0.51 0.39 0.3 0.29 0.89 0.67
i 7x7 0.95 o7t 0.7 0.3 1.6 1.2
3716 71x7 2.t 1.8 1.5 1.2 2.6 2.7
3/16 6 x 19 1.7 1.3 1.3 0.9 3.0 2.2
14 §x19 EXY 23 2.3 1.7 5.3 4.0
sas 6x19 as 36 36 2.7 33 63
3 6x19 6a 5.1 s.1 3.8 12.0 X
116 6x19 9.3 6.9 6.9 5.2 16.0 12.0
12 6x 19 12.0 9.0 9.0 67 21.0 15.0
8/18 6x19 15.0 1.0 1.0 Y 26.0 20,0
s/ 6x 19 19.0 16.0 14.0 10.0 N0 24.0
3/4 x19 22.0 20.0 20.0 15.0 46.0 35.0
m”m 6x19 36.0 21.0 27.0 20.0 €2.0 41.0
t 6x19 a1.0 35.0 35.0 26.0 £1.0 61.0
CThunr values ealy spply when the D/d raiis (s 10 o7 granier where:
D= Diametar ol cwveture amund which the bady of the sling is bont,
& = Diameter of componsnt rope,
g
.
-
1 I

CAPCO JEN 0001837



CONSTRUCTION REGULATIONS

23

Table H-7
RATED CAPACITIES FOR2LEG § 3. €C BRIDLE SLINCS
&x 19 AND é x 37 CLASSIFICATION 1MPROVED PLOW STEEL CRADE ROPE
WiTH FIGER CORE (FC)

sd Cape Yone {2,000 ta)
Repe LEWTY DY} SRR FYTY T PEIITS
bie Jc.. Ver 1%4‘..." 5‘4.' yer a’% 4: 45‘4:.'.. Vit 45 Cogren
alr | Hers egree ngle s gle Hors 30 degrae

lnch SRS TR ] [ nT RY a3 W et ]

174 |6 x 19 o | 070 o072] 049 o1 13 13| 10 1] e er

5/16(6 x 19 14 [ 12 t1 ] et 0] 20 20 18 1 13

A |6x 19 1.9 LS 1.6 1. B 2.8 2.9 23 1.6 1.7

N6 Ex 19 2.8 2.0 2.2 1.4 1.8 ir 40 3.0 2wl 2.3

372 |6x19 2.4 26 i 1.8 2.0 48 s 39 1 28 3.0

9/16]6 x 19 43 32 35 23 28 6.0 1] 4.9 3.4 3.7

sa lex19 $3 | 40 441 36 3] 13 80| se 1 46

34 |6x 19 1.6 5s 6.2 9 4.4 100 1.0 .3 54 65

178 {6x 19 100 |13 4] 53 setiso 5o [10 721 a9
1 6x19 130 9.4 1.0 67 1.7 17.0 200 |40 [1.X.) 10
114 6% 19 16.0 12.8 1.0 .4 9.8 | 22.0 240 j1%0 13.0 4.0
1374 [6x37 190 |te0 160 | 98 110 [250 290 [2t0 150 170
3-3/8 16 x 37 2.0 |17.6 19.0 |120 3o |30 350 250 180 200
1.1/2 [6x 37 2710 {200 320 | 140 16.0 | 360 41.0 | 0.0 Ho 240
1.578 16 x 37 320 j1y0 260 | 160 o J oo 48.0 }135.0 50 280
134 |6x 37 3710 J2re 300 |190 2o a0 560 laoo 280 320
2 &% 37 o [wo 390 Jiso 200 Jeso 220 |s20 3.0 4o
T = Hand Tuched Splice,

MS = Mechenices Spiice

Table H-8

RATED CAPACITIES FOR 2.LEC & J.LEG BRIDLE $LINGS
5 19 ond 6 x 37 CLASSIFICATION IMPROVED PLOW STEEL GRADE ROPE
WITH INDEPENDENT WIRE ROPE CORE (IWRC)

Repe Roted Copecitios, Tons (2,000 W)
’ TCex Brigly Slip 3.Teg Bridig Siin

Diw Veet W dagran | 4T dugree | Yors 80 dopranfjVent W deg 43 dograw | Verr 8D dog

Inchas) ConsTtiHore 60 dogroe Angle Mors 30 dugreefiHore 80 dogres ngle Mers 30 dog
AY WY WY —~ WS {AY _ »U [T AY — &% WY W51 WY

1/ éx19| 091 097 078 0.79 0.53 0356 1.4 1.4 1.1 1.2 0.9 X

SN6 éxte)l 1.4 ts Lt a2 oist oeT) 21 23 ) 17 18] 12 13

s 6x19fl 20 21 |16 1 | aa 12§ 30 32 24 26] 37 18

7/16 & x19¢ 2.7 29 22 24 LS 1.7 4.0 4.4 3.3 36 2.3 2.3

172 6x19] 3.4 s 28 at 2.0 22 s 5.7 4.2 46 3.0 3.3

9/16 6x19) 43 a3 3s 19 2.3 2.7 64 7.1 $2 58 37 4.1

S/ éx19f s.2 5.9 4.2 48 .0 3.4 18 L] 5.4 1.2 4.5 S

e 6x19] 7.3 8.4 5.9 6.9 42 4.9 110 13, 5.9 100 6.3 73

M Ex19] 9.6 110 7.8 9.3 58 6.6 14.0 17.0 | 12.0 140 8.3 9.9
1 Exi9f120 15.0 |100 12.0 7.2 .S 19.0 22.0 } 15.0 Mo | 110 130
1.1/8 &x19)16.0 18,0 |1)0 15.0 9.0 10.0 23.0 21.0 | 19.0 220 | 130 6.0
1.1/¢ ox 374100 1.0 {15¢ 17.0 {100 12.0 7.0 J2.0 { 22,0 26.0 {160 180
1.3/ 6x37[220 250 |180 2.0 {130 350 § 330 380 |27.0 310 J150 320
1472 6x37]26.0 3oa [21.0 25.0 115.0 17.0 no 450 | 32.0 37.0 [ 230 238.0
1-5/8 6x)37|N.0 3350 jaso 29.0 |ts.0 20.0 46.0 $3.0 | 380 430 [270 3.0
13/4 6x37]13.0 41.0 129.0 330 {200 240 5.0 €1.0 | 030 500 |0 350
2 6x37§e60 330 270 430 }260 300 | 600 790 | 56.0 650 [40.0 «5.0

—_—
MT = Hond Tuchad Sptice
MO = Mechanicol Spiics
Table H-9

RATED CAPACITIES FOR 2-LEG & 3-LEC BRIDLE SLINGS
CABLE LAID ROPE — MECHANICAL SPLICE OWHLY
ITx¥xTAND 7 x 7 x }¥ CONSTRUCTIONS GALYANIZED AIRCRAFT GRADE ROPE
7x6x1? I¥RC CONSTRUCTION IMPROVED PLOYW STEEL CRADE ROPE

R Ruted Capocitiss, Tons {3,000 T}
hiad T{eg Bidla Shing S-Log Brrdle STing
Te
{lachas) Contt Hlue 30 deg 45 dagron Vorr 40 depl)Vort 20 dog 43 dogree Vet 60 dag
Herz 60 dog  Angls  Hors 30 degll Hora 60 dog  Angle  Horz 30 dog
174 TxIx? 0.87 0.3 0.50 1.3 1.1 0.15
37 TxIx? 19 1.8 11 2 2.3 1.6
%] TxIx? 3.3 2.6 1.8 .8 3.9 2.8
s/8 TxIx? o 3.9 23 7.2 5.9 a2
374 TxIx? X3 5.4 X 9.9 X 5.7
s/ ITxTx1% 5.0 4.1 2.9 1.5 6.1 4.4
374 ?7xTx19 7.0 5.7 at 10.0 .6 6.1
178 TxTx19 9.3 7.6 5.4 14.0 11.0 8.1
TnIxi 12.0 9.7 6.9 0.0 14.0 0.0
111 TxTx 89 140 12,0 0.2 21.0 17.0 12.0
1.1/4 TxIx19 1.0 1.0 9.9 36.0 21.0 1.0
/e Tl TWRC 6.6 5.4 34 9.9 3.0 5.7
™ TxExi9 IWRC 8.7 1.1 5.0 13.0 11.0 7.8
1 éx19 IvRC) 1.0 9.0 6.4 17.0 13,0 9.6
118 HEASIWRC 120 11.0 .7 20.0 16.0 1.0
1174 rexiy IWRCf  16.0 13.0 9.2 24.0 200 14.0
15716 pexig twrc] 110 34.0 1.0 26.0 31.0 15.0
19/ pexis rc]  19.0 15.0 1.0 2. 23.0 16.0
Q1172 nexiemwre] 120 1.0 13.0 33.0 3.0 ¢ 19.0
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Table H-10
RATED CAPACITIES FOR 2-LEG AKO 3-LEG SRIDLE SLINGS
§.PART AND ¢-PART BRAIDED ROPE
& %7 AMD 4§ x 19 CONSTRUCTION (MPROVED PLOY STEEL CRADE ROPE
7 x? CONSTRUCTION GALYANIZED AIRCRAFT GRADE ROPE

Retsd Copacitias, Tons (2,000 I8}
“Tleg Bredle STing
Vert 30 4 45 de
ors 60 d Angle Angle Meen 30 dogr
T-Port §-Fert [B-Part §:Furt | E-Pact §-Part]|B-Parr L Pert [H-Pact &-FPort [T Fart §-Pori
/32 éx? 0.72¢ o©055] 060 o045] 042 032 11 083 090 068] 0.64 048
/8 &x? 1.3 098] 1.1 0.80{ 0.76 0.87Y| 2.0 1.5 1.6 1.2 1.1 0.
36 &x? 1.9 2.2 2.4 L8 17 (] 4.4 33 36 27 25
3737 7x? D99  067] 072 055 4.5t 039 13 Lol 11 o.81] 0.M7 3
/8 Tx? 16 12 | 13 1.0 095 oOTf 25 ta| 20 LS | o1e N
e Tx?T a6 2.7 2.9 2.3 21 s 5.4 4.0 4.4 3.3 3t 2.3
3/16 6x19] 30 2.3 | 24 1.8 17 1.3 as 34 [ 37 28 | 2.6 1.9
174 6x19 8.3 4.0 4.3 3.2 3. 2.3 8.0 6.0 6.5 4.9 4.6 3.4
s/16 6x19) 813 62 | 67 50| a8 36§ 120 9.3 ] 100 7.6 | 71 S.4
/s 6x19 ] 120 9 9.7 7.2 6.4 st 12.0 12.0 7 14.0 150 |10.0 17
72716 6x19J16.0 120 j130 98 | %3 59§ 2¢0 180|200 150 |140 100
17p exlief2t0 %0 j17.0 130 | 120 9.0 f 31.0 230 250 190 1180 33D
9716 6x19§260 200 |210 160 Ji1s0o 1o 390 0| 30 20 [0 170
s/8 6x19]320 240 [260 200 [19.0 140 f 480 360|400 300|200 210
34 6x19]460 350 ]380 280 220 200f 69.0 52060 420 |400 300
778 6x19]62.0 47.0 |51.0 380 {360 2700 940 700760 ST.0 [S4G  40.0
t exte] 810 610 [68.0 500 J470 3sof 220 910|990 740 {700 81O
Table H-11
RATED CAPACITIES FOR STRARD LAID GROMMET - HAKD TUCKED
IMPROVED PLOW STEEL CRADE ROPE
ROPE 800Y RATED CAPACITIES, TONS (2.000 1)
Die
{inches) Cennrr
al Choler VYarticol Baskut®
374 Tx 1% 0.8s 0.64 1.7
N6 7 %19 1.3 1.0 2.6
pYL) 7x19% 1.9 1.4 s
/16 Tx19 2.6 154 5.2
/2 ?7x19 33 2.5 .7
9/16 7x19 4.2 3.1 8.4
s/s 7x19 $.2 3.9 10.00
34 Tx19 1.4 5.6 15.0
/8 7x19 10.0 7.5 20.0
1 7x19 13.0 9.7 6.0
1-1/8 7x1® 16.0 12.0 3.0
. 1174 1x37 18.0 14.0 31.0
1.3/8 7 %37 22.0 i6.0 44.0
1-1/2 7x3? 2.0 19.0 5.0

slucs only spply when “he DAJ rarle be 3 1 crenter wheve:
© % Dinmcter af curvbture seownd shich tape it Leal,
&= Diemsict ol repe bady,

Table H-12
RATED CAPACITIES FOR CABLE LAID CROMMET — HAND TUCKED
Txéx? AND 7 x § x 1% CONSTRUCTIONS IMPRUYED PLOW STEEL GRADE ROPE
T xTx? CONSTRUCTION CALYANIZED AIRCRAFT GRADE ROPE

CABLE 800Y RATED CAPACITIES, TONY (3,000 (b
.
(|,,‘.. Conetr U 6
Verticel Chelor
s Tx6x? 1.3 0.95
9/16 Tubn? 2. 2
378 Tx6ExT 3.4 2.8
/8 TxIx7 1.6 L2
9/16 Tu?Tx? 3.8 1.6
s/ TxT? 45 3.4
s/ Tx6x19 3.9 3.0
M Tx6x19 s 3.8
15/18 Tx6xI19 19 5.
1-1/8 Tx6Ex19 11.0 (¥
1-5/18 Tx€x19 15.0 11.0
1172 TxEx19 19.0 14.0
1-11/i8 Tx6x19 240 18.0
1-7/8 ITx6x19 30.0 22.0
2-1/¢ Txé6x1? 42.0 e
2-5/¢ Tuéx1® $6.0 4.0

whew the D/d ratle i¢ 3 or gr r where:
twre areund which cobls body fe bent.
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Table R-13
MATED CAPACITIES FOR STRAND LAID ENDLESS SLINGS-MECHANICAL JOINT
JMPRAVED PLOW STEEL GRADE ROPE

ROPE BODY RATED CAPACITIES, TONS (2,000 14}
Die
aches) Censtr []
Yeejcol Vartical Baskar®
34 6 x 19 IVRC 0.92
an 8 x 19 IWRC 2.0
1/2 6% 19 1¥RC 3.6
5/ 6% 19 IWRC 3.6 a2
v a4 6x 39 IWRC 80 6.0
e 6 x 19 IWRC 1,0 (5
6 % 19 IWRC 14.0 10,0
14 6 x 19 INRC 1.0 13.0
1-1/4 6 x 37 IWRC 21.6 15.0
. 13/8 6 x 37 INRC 25.0 19.0
1122 637 INRC 29.0 22.0

eurvelurs arewnd whick cope I hoats
1 rape bedy,

Table H-14
RATED CAPACITIES FOR CABLE LAID ENDLESS SLIHCS-MECHANICAL JOINT
7x7x7 AND 7 x 7 x 19 CONSTRUCTIONS GALVANIZED AIRCRAFT CRADE ROPE
7 x6 %19 IKRC CONSTRUCTION 1MPROYED PLOW STEEL GRADE ROPE

CABLE BODY RATED CAPACITIES, TONS (2,000 In)
Conste D &
Vertical Chotsr Vertical Baslsi®

174 TR N7 0.83 0.62
G TxIx? 1.8 1.3
/2 TuIxT a0 2.1
&/8 TxTx7 as 3.4
374 IX?Tx7? 63 4.7
5/8 TxTx19 47 a8
3/4 IxIn19 6.7 5.0
78 TxTIx19 0.9 6.6
7x7x19 1.0 5S

1-1/8 7x7Tx19 14.0 10.0
1174 7 x7x19 17.0 12.0
A4 7 %6 x 19 JwRC 6.2 47
UL 7 %x6x 19 IWRC 8.3 6.2
1 7 %6 x 19 IWRC 10.0 2.9
1.1/8 7 %619 I¥RC 1.0 9.7
1.1/4 7 %G X 19 I¥RC 16.0 12.0
1-3/8 7 x6x19 IWRC 18.0 14.0
1/2 ?x6x19I¥RC 22,0 16.0

® These values pnly spply when the D/d value (4 § or gresias wheret
D= Diamerec of cure reund which coable bedy 1o bent,
dm Dismerer of codle bady,
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Table H-15
MARILA ROPE SLINGS

RATED CAPACITY IN POUNDS (Sofety Foctor = 5)
ROPE . EYE AND EYE SLING ENDLESS SLING
DIA- Minimom BASKET HITCH BASKET HITCH
METER Breaking | I - . o=
100 bt Strength | U 5 oo Angle of Rope to Horizantal ve ws Angle of Rape to Horizente!
0 - - -
Nominol| "y In EE 25 | 90deo 60deg dSdeg Wdey| B D% | 90deg d0deg 45deg W0deg
" Pound Pounds | wX o w o
laches | oUN°* > Angle of Rope to Yerticel > Anagfe of Rope 1o Yerticel
Odeg Wdag 45dey 60deg 0deg 30 deg 45deg €0 deg
¥, ] 7.5 { 2650 s56 250 | 1,100 900 750 550 950 S00 | 1,900 1,700 1,400 950
9/15 | 0.4 | 3450 700 350 | 1,400 1,200 1,000 700 ff 1,200 600 | 2,500 2,200 1,800 1,200
s/8 13.3 | 4,400 900 450 | 1,800 1,50 1,200 900 || 1.600 800 | 3,200 2,700 2,200 1,600
3 16,7 | sa400 ] 1,000 sso | 2,200 1900 1,500 1,100 2,000 9s0 | 2900 3400 2,800 2,000
13/16] 19.8 | 6,500 || 1,300 650 | 2,600 2300 1,800 1,300 2300 1,200 [ 4700 4100 3300 2,300
778 225 | 7700 | 1,500  7s0 | 3000 2,700 2,200 1,500 2,800 1,400 | 5,600 4,800 3,900 2,800
1 210 | 9,000 [ 1,800 900 { 3600 3,200 2600 1,800 3,200 1,600 | 6,500 5600 4600 3,200
11416 | 313 | 10,500 { 2,100 1,100 | 4,200 3,600 3,000 2,100} 3,800 1900 | 7,600 6,600 $400 3,800
11/8 36,0 | 12,000 | 2,400 1,200 | 4,800 4,200 3,400 2,400 4300 2,200 [ 8,600 7,500 6,100 4,300
11/4 417 | 13,500 | 2,700 1,400 | 5400 4,700 3,800 2,700[| 4900 2,400 | 9,700 8,400 6,90 4,900
15716 | 479 | 15000 | 3000 1,50 | 6000 5,200 4,300 3,000] S400 2,700 | 11,000 9,400 2,700 5,400
112 $9.9 | 18,500 | 3,700 1,850 | 7,400 6,400 5200 3700l 6,700 3,300 | 13,500 11,500 9,400 6,700
158 74.6 | 22,500 | 4,500 2,300 [ 9,000 7,800 6,400 4,500 8,300 4100 | 36,000 14,000 11,500 8,000
13/4 89.3 | 26,500 | s300 2,700 | 10,500 9,200 7,50 5,300} 9,500 4,800 | 19,000 16,500 13,500 9,500
2 107.5 | 31,000 || 6,200 3,100 | 12,500 10,500 8,800 6,200 || 11,000 s.600 | 22,500 19,500 16,000 11,000
2173 | 1250 | 36,000 | 7,200 3600 | 14500 12,50 10,000 7,200 | 13,006 6,500 | 26,000 22,500 38,500 13,000
2174 | 3460 | 41,000 || 8,200 4,100 | 16,500 14;000 11,500 8,200 [ 15,000 7,400 | 29,500 25,500 21,000 15,000
2172 | 166.7 } 46500 | 9,300 4700 | 18,500 16,000 13000 9,300 16,500 8,400 | 33,500 29,000 23500 16,500
25/8 | 190.8 | 52,000 [[10,500 5,200 | 21,000 18,000 14,500 10,500 || 18,560 9,500 | 37,500 32,500 26,500 18,500
Table H-16
NYLCN ROPE SLINGS
RATED CAPACITY IN POUNDS {Sofaty Foctor= 9
ROPE |, . EYE AND EYE SLING ENDLESS SLING
DiA- . Minimum
WMETER w;.,m Brociing] 2 . =x BASKET HITCH 2 . B BASKET HITCH
100‘;1 Strangih :.:’g k"4 .Q_J Angle of Rope to Horizontal vo z ] Angle of Rope to Horizontel
. or - or
“";‘;“‘ In F:':“‘_ T TI [dep 60dep 4Sdey Ndeg | TE  TT | Wdeg 60deg 45deg  Wde
Tnches | ToVnés > Angle of Rope to Ventical > Angle of Rope 1o Vertical
Odep 30deg d5deg 60 deg Ddeg 30dep dSdey 60 deg
¥ 55 | so080] 700 350 | 1,400 1,200 950 700 || 1,200 600 | 2400 2000 1,900 1,200
9/16 83 | 7600] 8so 400 | 1,700 1500 1,200 850 || 1,500 750 [ 3,000 2,600 2,200 1,500
s/8 105 | 9,880f 1,100 S50 { 2,200 1,000 1,600 1,100 | 2,000 3,000 ) 4,000 3,400 2,800 2,000
3/4 34.5 ] 13.490) 3,500 750 ] 3,000 2,600 2,100 1.500 || 2,700 1,400 | S.400 4,700 3,800 2,700
C1316) 17,0 | 16,150 1,800 900 | 3603 3000 2600 1,800 (| 3,200 1,600 [ 6400 S5.600 4,600 3,200
778 200 | 19.000§ 2,200 200 | 4200 3700 3,000 2300 ) 3,800 1,900 | 7,600 6,600 5400 3,800
1 26.0 | 23,750 2,600 300 | 5300 4600 3,700 2,600 || 4,800 2,400 | 9,500 8,200 6,700 4,800
13116 | 29.0 | 27,360] 3,000 .,500 | 6300 5,300 4,30 3,000 §50 2700 | 15,000 9,50 7,700 5,500
1178 340 | 31,3508 3500 1700 | 7000 6000 5000 3500 ) 6,300 3,100 | 12,500 11,000 €900 6,300
114 40.0 | 35625§ 4,000 2,000 | 7,900 6,900 5600 4,000 || 7,000 3600 | 14,500 32,500 10,000 7.100
13/16 | 450 ] 40850] 4500 2,300 | 9100 7900 6400 4,50 || 8,200 4,100 { 16,500 14,000 12,000 8,200
1172 $5.0 | 50,350 | 5600 2,800 11,000 $,700 7,90 5600 Jj 10,000 $,000 | 20,000 17,500 14,000 10,000
15/8 €8.0 | 61,750] 6,900 3400 |13500 12000 9700 6,900 {12,500 6,200 | 24,500 21500 17,500 12,500
134 83,0 | 741000 8,200 4,00 |16,500 14,50 11,500 8,200 [ 15,000 7.400 | 29,500 27,500 21,000 15,000
2 950 | 87400 9,700 4,900 |19,50 17,000 13,500 9,700 [}17,500 8,700 ]| 35,000 30,500 24,500 17,500
21/8 | 309.0 15007001 11,000 5,600 | 22,500 19,500 16,000 11,000 [ 20,000 10,000 | 40,500 35,000 28,500 20,000
2174 | 3129.0 [118,750 013,000 6600 [26500 23000 18,500 13000 [ 24,000 12,000 | 47,500 41,000 33,500 24,000
21/2 { 142.0 1133,0001 15000 7,400 |29.300 25500 321,600 15,000 }26.500 13,900 | 53,000 45,000 37,500 26,500
as/e 160.0 | 183,900 17,100 9,600 | 34,000 29,50 24000 17.000 || 31,000 15500 | 61,506 53,500 13,500 31,000
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Table K-17
POLYESTER ROPE SLINGS

RATED CAPACITY IN POUNDS {Safety Factor = 9)
ROPE P EYE AND EYE SLING ENDLESS SLING
DIA- . Minimum
METER IPm'M Breaking _(] - BASKET HITCH .1, " BASKET HITCH
lo;r" Steength | Y 5 ;“’ 5 Angle of Rope to Haritante! U 5 ;a‘-l 5 Angle of Rope 1o Horizantel
. = =
N‘;"‘""ﬂ‘ ln P:’»‘mh s E % g $0deg 80deg 45deg 0 dey x .-:-' % .':';. 90deg 80deg d5deg 30 deg
Inches Pounds > Angle of Rope to Verticel > Angle of Rope to Yerticol
Odeg Ideg 45deg 80deg Odep 30deg 45deg 60 deg
172 a.0 6,080 700 350 1,400 1,200 950 700 1,200 600 2.4 2,100 1.700 1,200
916 10.2 7.600 850 400 1,700 1,500 1.200 850 1,500 750 3,000 2,600 2,200 1.500
5/8 1.0 9.500 (| 1,100 550 2,100 1,800 1,500 1.100 3,900 950 3,800 3,300 2,700 1,900
3/4 178 11,875 1,300 650 2,600 2,300 1,900 1,300 2,400 1,200 4,800 4,100 J.,400 2,400
13/16 21.0 14,725 1,600 800 3,300 2,800 2,300 1.600 2,900 3,500 5,900 5,100 4,200 2,900
8 25.0 17,100 1,900 950 3,800 3,300 2,700 1,900 3,400 1,700 6,800 5,900 4,800 3,400
1 30.8 20,900 2,300 3,200 4,600 4,000 3.300 2,300 4,200 2,100 8,400 2,200 5,900 4,200
1116 345 24,225 [ 2,70 1,300 5,400 4,700 3.800 2,700]] 4,800 2,400 9,700 8,400 6,900 4,800
113 40.0 28,028 3,100 1,600 6,200 5,400 4,400 2,100 5,600 2,800 11,000 9,700 7.900 5,600
11/4 46.3 31,540 [ 3,500 1,800 7,000 6,100 5,000 3,500 6,300 3,200 12,500 11,000 8,00 &,300
1516 52.5 35,625 4,000 2,000 7.900 6,900 5,600 4.000 ?.100 3,600 14,500 12,500 10,000 7,100
1122 66.4 44,460 || 4,900 2,500 9,900 8,600 7.000 4.900 8,900 4,400 318,000 15,500 12,500 8,900
158 82.0 §4,150§ 6,000 3000 12,000 10,400 8,500 6,000} 11,000 5,400 21,500 19,000 15,500 11,000
134 93.0 64,410 ) 7,200 3,600 14,500 12,500 10,000 7200 13,000 6,400 26,000 22,500 18,000 12,000
2 113.0 76,000 8,400 4,200 17,000 14,500 12,000 4,400 15,000 7.600 30,500 25,500 21,500 15,000
11 135.0 87,400 9,700 4,900 19,500 17,000  1),500 9,700} 17,500 8,700 35,000 30,500 24,500 17,500
2174 157,0 | 101,650 [l 11,500 8,700 | 22,500 19,500 16,000 11,560 20,500 10,000 40,500 35,000 29,000 20,500
nn te1.a | 115,900 13,000 5,400 | 26,000 22,500 18,000 13,000 2),000 11,500 45,500 40,000 33,000 23,000
\‘: R L 745.0 {130,150 14,500 7,200 29,000 25,000 29,300 14,500 | 26,000 13,000 52,000 45,000 37,000 26,000
Table H-18
POLYPROPYLENE ROPE SLINGS
RATED CAPACITY IN POUNDS (Sclety Factor w 6}
ROPE . EYE AND EYE SLING ENDLESS SLING
pis- | Neminol| i imum [
Weight N =] BASKET RITCH d BASKET HITCH
METER P Breokingll = -4 « [
ID!J"h Strength || © E ;“" 5 Angle of Ropa to Horizontel v 5 )‘: E Angle of Rope 10 Horizontal
- r =
Heminat | i P.’:‘n al e = g E lo0dey 604y 454eg Wdu] XZ % E | s0deg €0a0s 45dep 30des
taches | TouRds > Angls of Rope to Vartice! > Angle of Rope to Vertical
Odeg Wdep 45deg 60deg Odeg Wdeg 4Sdeg £0 deg
172 4.7 3,990 650 aso 1,300 1,200 950 650 1,200 600 2,400 2,100 1,700 1,200
9/16 6.1 4,845 800 400 1,600 1,400 1,100 800 1,500 750 2,900 2,500 2,100 1,500
5/8 7.5 5,890 1,000 500 2,000 1,700 1,400 1,000 1,800 200 3,500 3,100 2,500 1,800
373 10.7 6,075 1,300 200 2,700 2,300 1,900 31300 § 2,400 1.200 4,900 4,200 3,400 2,400
1316 127 9,408 1,600 800 3,100 2,700 2,200 1600 2,800 . 1,400 5,600 4,900 4,000 2,800
/8 15.0 | 10928 1,800 900 3,600 3,200 2,600 1,800 jf 3,300 1,600 6,600 5,700 4,600 3,300
1 18.0 13,300 2,200 1,100 4,400 3,800 3,100 2,200 4,000 2,000 8,000 6900 5,600 4,000
1116 20.4 15,200 2,500 1,300 5,100 4,400 3,600 2,500 4,600 2,300 9.100 7.900 6,500 4,600
118 3.7 17,388 2,900 1,500 5,800 §,000 4,100 2,900 || 5,200 2,600 10,500 9,000 7,400 5,200
11/4 27.0 ] 19,950 3,300 1,70 6,700 5,800 4,700 3,300 | 6,000 3,000 12,006 10,500 8,500 6,000
1315 30.5 {22,328 3,700 1,900 7.400 6,400 5,300 3,700 || 6,700 3,400 33,500 11,500 9.500 6,700
1172 38.5 | 28.215 4,700 2,400 9,400 8,100 6,700 4,700 || 8,500 4,200 317,000 14,500 12,000 8,500
158 47,5 | 34,200 5,700 2,900 | 11,500 2,900 8,100 5700 f10,500 S5,00 | 20,500 18,000 14,500 10,500
13/4 $7.0 | 40,850 6,800 3,400 | 13,500 12,000 9.600 £.200 [ 12,500 6,100 24,500 21,000 17,500 12,560
2 69.0 | 49,400 8,200 4,100 | 16,500 34,500 11,50 8,200 [ 15,000 7,400 29,500 25,500 31,000 135,000
k2 ¥ 80.0 | 57,950 9,700 4,800 | 19,500 16,500 13,500 9,700 {17,500 8,200 45,000 30,100 24,500 37,500
214 92.0 | 65,550 [i11,000 S300 {22,000 19,000 15500 33,000 19,500 9,900 39,500 34,000 28,000 19,500
212 107.0 | 76,000 || 12.500 6,300 | 25,500 22000 18,000 12,500 [23,000 11,500 | 45,500 39,500 32,500 23,000
2578 1200 | 25,500 [[14,500 7,000 | 28,500 24,500 20,004 14,560 ] 25,500 13,000 | 51,500 44,500 35,500 25,500
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Tipie H-10—5irx WORKING Loips ¥OR BmACKLZS
{In tons of 2000 pounds;

Material sise Pln dlame-  Bafe work.
{loches) tor (inches)  ing losd

PR s po e o 900 e
RNNOONNONIN S,

[eToyores

Tieck H-20—-Nuxezr 4nd Bracoio o3 U-Borr Witk
Borz Curs

Number of e¢lips  Mintroum
spacll

Drop Other {taches,
forged  material

Imp d plow steel,
rape dlameler inches

H M :’/
H M s
‘ H IH
‘ 5 it
8 6 ¢
H ¢ &
1 7 0
? T it
1 H 3

(Delete Pig. B-1]
[Delete Fig. H-3]
Subpart |—Tools——Hand and Power

§ 1926.300 General requirements.

(a) Condition of tools. All hand and
power tools and similar equipment,
whether furnished by the employer or
the employee, shall be maintained in a
safe condition.

(b} Guarding. (1) When power oper-
ated tools are designed to accommodate
guards, they shall be equipped with such
guards when in use.

(2) Belts, gears, shafts, pulleys,
sprockets, spindles, drums, fly wheels,
chains, or other reciprocating, rotating
or moving parts of equipment shall be
guarded if such parts are exposed to con-
tact by employees or otherwise create a
hazard. Guarding shall meet the require-
ments as set forth In American National
Standards Institute, B15.1-1953 (R1958},
Safety Code for Mechanical Power-
Transmission Apparatus.

i) Personsl gprolective equipment.
Employees using hand and power {ools
and exposed to the hazard of falling, fly-
ing, abrasive, and splashing objects, or
exposed to harmfuwl dusts, fumes, mists,
vapors, or gases shall be provided with
the particular personal protective equip-
ment necessary to protect them from the
hazard. All personal protective equip-
ment shall meet the requirements and
be malntained according to Subparts D
and E of this part.

(d) Switches. (1) All hand-held
powered platen sanders, grinders with
wheels 2-inch diameter or less, routers,
planers, laminete trimmers, nibblers,
shears, scroll saws, and jigsaws with
blade shanks one-fourth of an inch wide
or less may be equipped with only n“posi-
tive “on-off” control.

(2} All hand-held powered drills,
tappers, fastener drivers, horizontal,
vertical, and angle grinders with wheels
greater than 2 inches in diameter, disc

sanders, belt sanders, reciprocating saws,
saber saws, and other similar operating
powered tools shall be equipped with &
momentary contact “on-off” control and
may have a lock-on control provided that
turnoff can be accomplished by a single
motion of the same finger or fingers that
tumn it on.

(3) All other hand-held powered tools,
such as circular saws, chain saws, and
percussion tools without positive acces-
sory holding means, shall be equipped
with a constant pressure switch that will
shut off the power when the pressure is
released.

(4) The requirements of this para-
graph shall become effective on July 15,

1972.

(5) Exception: This paragraph does
not apply to concrete vibrators, concrete
breakers, powered tampers, jack ham-
mers, rock drills, and similar hand oper-
ated power tools.

§ 1926.301 Hand tools.

(a) Employers shall not issue or per-
mit the use of unsafe hand tools,

(b) Wrenches, including adjustable,
pipe, end, and socket wrenches shall not
be used when Jaws are sprung to the
point that slippage occurs.

(¢} Impact tools, such as drift pins,
wedges, and chisels, shail be kept free of
mushroomed heads,

(d) The wooden handles of tools shall
be kept free of splinters or cracks and
shall be kept tight In the tool.

§ 1926.3G2 Power-operated hand tools.

(8) FElectric power-aoperated toals. (1)
Electric power operated tools shall either
be of the approved double-insulated type
or grounded in accordance with Subpart
K of this part.

(2) The use of electric cords for holst-
ing or lowering tools shall not be
permitted.

(b) Pneumatic power tools. (1) Pneu-
matic power tools shall be secured to
the hose or whip by some positive means
to prevent the tool from becoming ac-
cidentally disconnected.

(2) Safety clips or retalners shall be
securely installed and maintained on
pneumatic impact (percussion) tools to
prevent attechments from belng acci-
dentally expelled.

(3) All pneumatically driven nallers,
staplers, and other simflar equipment
provided with automatic fastener feed,
which operate at more than 100 psd.
pressure at the tool shall have a safety
device on the muzzle to prevent the tool
from ejecting fasteners, unless the muz-
zle is in contact with the work surface.

(4) Compressed air shall not be used
for cleaning purposes except where re-
duced to less than 30 p.sd, and then only
with effective chip guarding and per-
sonal protective equipment which meets
the requirements of Subpart E of this
part. The 30 psi. requirement does not
apply for concrete form, mill scale and
similar cleaning purposes.

(5) The manufacturer's safe operating
pressure for hoses, pipes, valves, filters,
and other fittings shall not he exceeded.

(6) The use of hoses for holsting or
lowering tools shall not be permitted.
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(7) All hoses exceeding J2-inch inside
diameter shall have a safety device at the
source of supply or branch line to reduce
pressure In case of hose faljure.

(8) Alrless spray guns of the type
which atomize paints and flulds at high
pressures (1,000 pounds or more per
square inch) shall be equipped with
automatic or visible manual safety de-
vices which will prevent pulling of the
trigger to prevent release of the paint or
fiuid until the safety device is manually
released.

(9) In lieu of the above, a diffuser nut
which will prevent high pressure, high
velocity release, while the nozzle tip is
removed, plus a nozzle tip guard which
will prevent the tip from coming into
contact with the operator, or other
equivalent protection, shall be provided.

(¢) Fuel powered tools. (1) All fuel
powered tools shall be stopped while be-
ing refueled, serviced, or maintained, and
fuel shall be transported, handled, and
stored in accordance with Subpart F of
this part,

(2) When fuel powered tools are used
in enclosed spaces, the applicable re-
quirements for concentrations of toxic
gases and use of personal protective
equipment, as outlined in Subparts D
and E of this part, shall apply.

(d) Hydraulic power tools. (1) the
fluid used In hydraulic powered tools
shall be fire-resistant flulds approved
under Schedule 30 of the U.S. Bureau of
Mines, Department of the Interior, and
shall retain Its operating characteristics
at the most extfeme temperatures to
which it will be exposed.

(2) The manufacturer's safe operat-
ing pressures for hoses, valves, pipes,
filters, and other fittings shall not be
exceeded.

(e) Powder-actuated tools. (1) Only
employees who have been trained in the
operation of the particular tool in use
shall be sllowed to operate & powder-
actuated tool.

(2) The tool shall be tested each day
before loading to see that safety devices
are in proper working condition. The
method of testing shall be in accordance
with the manufacturer’s recommended
procedure,

(3) Any tool found not in proper
working order, or that develops a defect
during use, shall be Immediately re-
moved from service and not used until
properly repaired.

(4) Personal protective equipment
shall be in accordance with Subpart E of
this part.

(5) Tools shall not be loaded until Just
prior to the intended firing time, Neither
loaded nor empty tools are to be pointed
at any employees. Hands shall be kept
clear of the open barrel end.

(6) Loaded tools shall not be leflt
unattended.

(T) Fasteners shall not be driven into
very hard or brittle materials including,
but not limited to, cast iron, glazed tile,
surface-hardened steel, glass block, live
rock, face brick, or hollow tile.

(8) Driving into materials easily pene-
trated shall be avoided unless such ma-
terials are backed by & substance that
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will prevent the pin or fastener from
passing completely through and creating
a flying missile hazard on the other side.

(9) No fastener shall be driven into a
spalled area caused by an unsatlsfactory
fastening.

(10) Tools shall not be used in an ex-
plosive or flammable atmosphere.

(11) Al tools shall be used with the
correct shield, guard, or attachment
recommended by the manufacturer.

(12) Powder-actuated tools used by
employees shall meet all other appli-
cable requirements of American Natfonal
Standards Institute, A10.3-1970, Safety
Requirements for Explosive-Actuated
Fastening Tools.

§ 1926.303  Abrasive wheels and tools.

(a) Power. All grinding machines shall
be supplied with sufficient power to
malntain the spindle speed at safe levels
under all conditions of normal operation.

(b} Grinding. Grinding machines shall
be equipped with safety guards in con-
formance with the requirements of
American National Standards Institute,
B7.1-1970, Safety Code for the Use, Care
and Protection of Abrasive Wheels, and
paragraph (d) of this section.

(¢} Use of abrasive wheels. (1) Floor
stand and bench mounted abrasive
wheels, used for external grinding, shall
be provided with safety guards (protec-
tion hoods). The maximum angular ex-
posure of the grinding wheel periphery
and sides shall be not more than 90°, ex-
cept that when work requires contact
with the wheel below the horizontal plane
of the spindle, the angular exposure shall
not exeecd 125°, In either case, the expo-
sure shall begin not more than 65° above
the horizontal plane of the spindle.
Safety guards shall be strong enough to
withstand the effect of a bursting wheel.

(2) Floor and bench-mounted grind-
ers shall be provided with work reste
which are rigidly supperted and readily
adjustable. Such work rests shall be kept
at a distance not to exceed one-eighth
inch from the surface of the wheel.

(3) Cup type wheels used for external
grinding shall be protected by either a
revolving cup guard or a hand type guard
in accordance with the provisions of the
American Natijonal Standards Institute,
B7.1 1970 Safety Code for the Use, Care,
and Protection of Abrasive Wheels, All
other portable abrasive wheels used for
external grinding, shall be provided with
safety guards (protection hoods) meet-
ing the requirements of subparagraph
(5) of this paragraph, except as follows:

(1) When the work location makes it
impossible, a wheel equipped with safety
flanges, as described In subparagraph
(6) of this paragraph, shall be used;

(1) When whee!s 2 inches or less in
diameter which are€ securely mounted on
the end of a steel mandrel are used.

(4) Portable abrasive wheels used for

rernal grinding shall be provided with
safety flanges (protection flanges) meet-

ing the requirements of subparagraph
(6) of this paragraph, except as follows:

(§) When wheels 2 inches or less in
diameter which are securely mounted on
the end of a steel mandrel are used;

(1) If the wheel is entirely within the
work being ground while In use,

(5) When safety guards are required,
they shall be so mounted as to maintain
proper alignment with the wheel, and
the guard and its fastenings shall be of
sufficient strength to retain fragments
of the wheel in case of accidental break-
age. The maximum angular exposure of
the grinding wheel periphery and sides
shall not exceed 180°.

(6) When safety flanges are required,
they shall be used only with wheels de-
signed to fit the flanges. Only safety
flanges, of a type and design and properly
assembled so as to ensure that the pieces
of the wheel will be retained in case of
accidental breakage, shall be used.

(7) All abrasive wheels shall be closely
inspected and ring-tested before mount-
ing to ensure that they are free from
cracks or defects,

(8) Grinding wheels shall fit freely on
the spindle and shall not be forced on.
The spindle nut shall be tightened only
enough to nold the wheel in place.

(9) All employees using abrasive
wheels shall be protected by eye protec-
tion equipment in accordance with the
requirements of Subpart E of this part,
except when adequate eye protection s
afforded by eye shlelds which are perma-
nently attached to the bench or floor
stand.

(d) Other requirements. All abrasive
wheels and tools used by employees shall
meet other applicable requirements of
American National Standards Institute,
B7.1-1970, Safety Code for the Use, Care
and Protection of Abrasive Wheels.

§ 1926.304 Woodworking tools.

ta) Disconnect swilches. ALl fixed
power driven woodworking tools shall be
provided with a disconnect switch that
can either be locked or tagged in the off
position.

(b} Speeds. The operating speed shall
be etched or otherwise permanently
marked on all circular saws over 20
inches In diameter or operating at over
10,000 peripheral feet per minute. Any
saw so marked shall not be operated at a
speed other than that marked on the
blade. When a marked saw is retensioned
for a different speed, the marking shall
be corrected to show the new speed.

(c) Sell-feed. Automatic feeding de-
vices shall be installed on machines
whenever' the nature of the work will
permit. Feeder attachments shall have
the feed rolls or other moving parts
covered or guarded so as t= protect the
opcrator from hazardous points.

(d) Guarding. All portable, power-
driven :ircuiar saws shall ve equipped
with guards above and below the base
plate or shoe. The upper guard shall
cover the .aw to the depth of the teeth,
except for the minlmum arc required to
permit the base to be tilted for bevel cut..
The lower guard shall cover the saw to

the depth of the teeth, except for the
minimum arc required to allow proper
retraction and contact with the work.
When the tool {s withdrawn from the
work, the lower guard shall automatically
and instantly retwrn to the covering
position.

(e) Personal protective equipment. All
personal protective equipment provided
for use shall conform to Subpart E of
this part.

(f) Other requirements. All wood-
working tools and machinery shall meet
other applicable requirements of Ameri-
can National Standards Institute, 01.1-
1961, Safety Code for Woodworking
Machinery.

§ 1926.305 Jacks—lever and ratchet,
screw, and hydraulic.

(a) General requirements. (1) The
manufacturer’s rated capacity shall be
legibly marked on all jacks and shall not
be exceeded.

(2) All jacks shall have a positive
stop to prevent overtravel.

(b) Lift slab construction. (1) Hy-
draulle jacks used in lift slab construc-
tion shall have a safety device which will
cause the facks to support the load in
any position jn the event the jack mal-
functions,

(2) If lift slabs are automatically con-
trolled, a device shall be installed which
will stcp the operation when the Y%2-inch
leveling tolerance is exceeded.

(¢) Blocking. When it is necesary, to
provide a firm foundation, the base of the
Jack shall be blocked or cribbed. Where
there is a possibility of slippage of the
metal cap of the jack, a wood block shall
be placed betweer. the cap and the load.

Subpart J—Welding and Cutting
§1926.350 Gas Welding and Cutting

(a) Transporting, moving, and storing
compressed gas cylinders, (1) Valve pro-
tection caps shall be in place and secured,

(2) When cylinders are hoisted, they
shall be secured on a cradle, slingboard,
or pallet. They shall not be hoisted or
transported by means .of magnets or
choker slings.

¢3) Cylinders shall be moved by tliit-
ing and rolling them on their bottom
edges. They shall not be intentionally
dropped, struck, or permitted to strike
each other violently.

(4) When cylinders are transported by
powered vehicles, they shall be secured
in a vertical position.

(5) Valve protection caps shall not be
used for lifting cylinders from one verti-
cal position to another, Bars shall not
be used under valves or vale protection
caps to pry cylinders lose when {rozen.
Warm, not boiling, water shall be used
to thaw cylinders loose.

<6) Unless cylinders are firmly secured
on a speclal carrier intended for this
purpose, regulators shall be removed and
valve protection caps put in pluce before

goylinders are moved.

(7) A suitable cylinder truck, chaln,
‘or other steadying device shall be used
to keep cylinders from being knocked
over while in use,

CAPCO JEN 0001844



30

CONSTRUCTION REGULATIONS

(8) When work is finished, when
cylinders are empty, or when cylinders
are moved at any time, the cylinder valve
shall be closed.

(9) Compressed gas cylinders shall be
secured In an upright position at sll
times except, If necessary, for short pe-
riods of time while cylinders are actually
being hoisted or carried.

(b) Placing cylinders. (1) Cylinders
shall be kept far enough away from the
actual welding or cuiting operation so
that sparks, hot slag, or flame will not
reach them. When this Is Impractical, fire
resistant shields shall be provided.

(2) Cylinders shall be placed where
they cannot become part of an electrjcal
circuit. Electrodes shall not be struck
agalnst a cylinder to strike an arc.

(3) Fuel gas cylinders shall be placed
with valve end up whenever they are in
use. They shall not be placed in a loca-
tion where they would be subject to open
fiame, hot metal, or other sources of
artificle]l heat.

{4) Cylinders containing oxygen or
acetylene or other fuel gas shall not be
taken into confined spaces.

(¢} Treatment of cylinders. (1) Cylin-
ders, whether full or empty, shall not be
used as rollers or supports.

(2) No person other than the gas
supplier shall attempt to mix gases in a
cylinder. No one except the owner of the
cylinder or person authorized by him,
shall refill a cylinder. No one shall use
a cylinder's contents for purposes other
than those intended by the supplier.
All cylinders used shall meet the Depart-
ment of Transportation requirements
published in 49 CFR Part 178, Subpart C,
Specification for Cylinders.

(3) No damaged or defective cylinder
shall be used.

(d) Useof fuel gas. The employer shall
thoroughly instruct employees in the
safe use of fuel gas, 85 follows:

(1) Before a regulator to a cylinder
valve is connected, the valve shall be
opened slightly and closed fmmediately.
(This action is generally termed “erack-
ing" and is intended to clear the valve
of dust or dirt that might otherwise
enter the regulator.) The person crack-
ing the valve shall stand to one side of
the outlet, not in front of it. The valve of
a fuel gas cylinder shall not be cracked
where the gas would reach welding work,
sparks, flame, or other possible sources
of lgnition.

(2) The cylinder valve shall always
be opened slowly to prevent damage to
the regulator. For quick closing, valves on
fuel gas cylinders shall not be opened
more than 112 turns, When a special
wrench is required, it shall be left in
position on the stem of the valve while
the cylinder is in use so that the fuel
gas flow can be shut off quickly in case
of an emergency. In the case of mani-
folded or coupled cylinders, at least one
such wrench shall always be available
for immediate use. Nothing shall be
placed on top of a fuel gas cylinder, when
in use, which may damage the safety
device or interfere with the quick closing
of the valve.

(3) Fuel gas shall not be used from
cylinders through torches or other de-

vices which are equipped with shutoff
valves without reducing the pressure
througt: a suitable regulator attached to
the cylinder valve or manifold.

(4) Before a regulator is removed
{from a cylinder valve, the cylinder valve
shall always be closed and the gas re-
leased from the regulator,

(5) If, when the valve on a fuel gas
cylinder is opened, there is found to be
s leak around the valve stem, the valve
shall be closed and the gland nut
tightened. If this actlon does not stop
the Jeak, the use of the cylinder shall be
discontinued, and it. shall be properly
tagged and removed from the work area.
In the event that fuel gas should leak
from the cylinder valve, rather than from
the valve stem, and the gas cannct be
shut off, the cylinder shall be properly
tagged and removed from the work area.
If a regulator attached to a cylinder
valve wil] effectively stop a leak through
the valve seat, the cylinder need not be
removed from the work area.

(6) If a leak should develop at a fuse
plug or other safety device the cylinder
shall be removed from the work area.

(e} Fuel gas and ozygen manifolds.
(1) Fuel gas and oxygen manifolds shall
bear the name of the substance they
contain in letters at least l-inch high
which shall be either painted on the man-
ifold or on a signh permanently attached
to it.

(2) Fuel gas and oxygen manifolds
shall be placed in sale, well ventilated,
and accessible locatlons, They shall not
be located within enclosed spaces.

(3) Manifold hose connections, in-
cluding both ends of the supply hose
that lead to the manifold, shall be such
that the hose cannot be interchanged
between fuel gas and oxygen manifolds
and supply header connections, Adapters
shall not be used tv permit the inter~
change of hose. Hose connections shall
be kept free of grease and oll.

(4) When not In use, manifold and
header hose connections shall be capped.

¢5) Nothing shall be placed on top of
a manifold, when in use, which will dam-~
age the manifold or Interfere with the
quick closing of the valves,

(f) Hose, (1) Fuel gas hose and oxy-
gen hose shall be easlly distinguishable
from each other. The contrast may be
made by different colors or by surface
characteristics readily distinguishable by
the sense of touch. Oxygen and fuel gas
hoses shall not be interchangeable. A sin-
gle hose having more than one gas pas-
sage shall not be used.

(2) When parallel sections of oxygen
and fuel gas hose are taped together, not
more than 4 Inches out of 12 inches shall
be covered by tape.

(3) All hose in use, carrying acetylene,
oxygen, natural or manufactured fuel
gas, or any gas or substance which may
ignite or enter into combustion, or be in
any way harmful to employees, shall be
inspected at the beginning of each work-
ing shift. Defective hose shall be re-
moved from service.

(4) Hose which has been subject to
flashback, or which shows evidence of
severe wear or damage, shall be tested
to twice the normal pressure to which

it is subject, but in no case less than 300
p.s4. Defective hose, or hose in doubtful
condition, shall not be used.

(5) Hose couplings shall be of the type
that cannot be unlocked or disconnected
by means of a straight pull without ro-
tary motion.

(6) Boxes used for the storage of gas
hose shall be ventilated.

(7) Hoses, cables, and other equipment
shall be kept clear of passageways, lad-
ders and stalrs.

(g) Torches. (1) Clogged torch tip
openings shall be cleaned with sultable
cleaning wires, drills, or other devices
designed for such purpose.

(2) Torches in use shall be inspected
at the beginning of each working shift
for leaking shutoff valves, hose cou-
plings, and tip conncctions. Defective
torches shall not be used.

(3) Torches shall be lighted by friction
lighters or other approved devices, and
not by matches or from hot work.

(h) Regulators and pauges. Oxygen
and fuel gas pressure regulators, includ-
ing their related gauges, shall be in
proper working order while in use.

(1) Ol and grease hazards. Oxygen
cylinders and fittings shall be kept away
from oil or grease. Cylinders, cylinder
caps and valves, couplings, regulators,
hose, and apparatus shall be kept free
from ofl or greasy substances and shall
not be handled with oily hands or gloves.
Oxygen shall not be directed at olly sur-
faces, greasy clothes, or within a fuel oil
or other storage tank or vessel.

(§) Additional rules. For additional
details not cover in this subpart, ap-
plicable technical portions of American
National Standards Institute, 249.1-
1967, Safety In Welding and Cutting,
shall avply.

§1926.351 Arc welding and cutting.

(a) Manual electrode holders, (1)
Only manual electrode holders which are
specifically deslgned for arc welding and
cutting, and are of a capacity capable of
safely handling the maximum rated cur-
rent required by the electrodes, shall be
used.

€2) Any current-carrying parts pass-
ing through the portion of the holder
which the arc welder or cutter zrips in
his hand, and the ouler surfaces of the
Jaws of the holder, shall be fully insu-
lated against the maximum voltage en-
countered to ground.

(b) Welding cables and connectcrs. (1)
All arc welding and cutting cables shall
be of the completely insulated, flexible
type, capable of handling the maximum
current requirements of the work in
progress, taking into account the duty
cycle under which the arc welder or cut-
ter is working.

(2) Only cable free from repair or
splices for a minimum distance of 10 feet
{from the cable end to which the electrode
holder is connected shall be used, except
that cables with standard insulated con-
nectors or with splices whose insulating
quality is equal to that of the cable are
permitted.

(3) When It becomes necessary to con-
nect or splice lengths of cable one to an-
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other, substantlal insulated connectors of
a capacity at least equivalent to that of
the cable shall be used, If connections
are effected by means of cable lugs, they
shall be securely fastened together to give
good electrical contact, and the exposed
metal parts of the Jugs shall be com-
pletely insulated,

(4) Cables in need of repair shall not
be used. When a cable, other than the
cable lead referred to in subparagraph
(2) of this paragraph, becomes worn to
the extent of exposing bare conductors,
the portion thus exposed shall be pro-
tected by means of rubber and friction
tape of other equivalent insulation.

(¢c) Ground relurns and machine
grounding. (1) A ground return cable
shall have a safe current carrylng capac-
ity equal to or exceeding the specified
maximum output capacity of the arc
welding or tutting unit which it services.
When a single ground return cable serv-
lces more than one unit, its safe current-
carrying capacity shall equal or exceed
the total specified maximum output ca-
pacities of all the units which it serv-
ices.

(2) Pipelines containing gases or flam-
mable liqulds, or condulls contalning
electrical circuits, shell not be used as a
ground return. For welding on natural
gas pipelines, the technical portions of
regulations issued by the Department of
Transportation, Office of Pipeline Safety,
49 CFR Part 192, Minimum Federal
Safety Standards for Gas Pipelines shall
apply.

(3) When a structure or pipeline is
emloyed as & ground return circuit, it
shall be determined that the required
electrical contact exists at all Jaints. The
gencration of an arc, sparks, or heat at
any point shall cause rejection of the
structures as a ground clrcuit.

(4) When a structure or pipeline is
continuously employed &s a ground re-
turn clircuit, all joints shall be bonded,
and perlodic inspections shall be con-
ducted fo ensure that no condition of
electrolysls or fire hazard exists by vir-
tue of such use.

(5) The frames of all arc welding and
cutting machines shall be grounded
either through a third wire in the cable
containing the circuit conductor or
through a separate wire which is ground-
ed at the source of the current. Ground-
ing clrcuits, other than by means of the
structure, shall be checked to ensure that
the circult between the ground and the
grounded power conductor has resistance
low enough to permit sufficient current
to flow to cause the fuse or ¢ircuit break-
er to Interrupt the current.

(§) All ground connections shall be
inspected to ensure that they are me-
chanically strong and electrically ade-
quate for the required current.

(d) Operating instructions. Employ-
ers shall instruct employees {n the safe
means of arc welding and cutting as fol-
lows:

(1) When electrode holders are to be
left unattended, the electrodes shall be
removed and the holders shall be so
placed or protected that they cammot

make electrical contact with employees
or conducting objects.

(2) Hot electrode holders shall not be
dipped in water; to do so may expose the
arc welder or cutter to electric shock.

{3) When the arc welder or cutter has
occasion to leave his work or to stop
work for any appreciable length of time,
or when the arc welding or cutting ma-
chine is to be moved, the power supply
switch to the equipment shall be opened.

(4) Any faulty or defective equipment
shall be reported to the supervisor.

(5) Other requirements, as outlined
in Article 630, National Electrical Code,
NFPA 70-1971; ANSI C1-1971 (Rev. of
1968), Electric Welders, shall be used
when applicable.

(e) Shielding. Whenever practicable,

whenever the torch is left unattended for
a substantial perlod of time, such as
during the lunch period. Overnight and
at the change of shifts, the torch and
hose shall be removed from the con-
fined space. Qpen end fuel gas and
oxygen hoses shall be immediately re-
moved from enclosed spaces when they
are disconnected from the torch or other
gas-consuming device.

(h) Except when the contents are be-
ing removed or transferred, drums, palls,
and other containers, which contain or
have contained flammable liquids, shall
be kept closed. Empty containers shall be
removed to a safe area apart from hot
work operations or open flames.

(1) Drums, contalners, or hollow struc-
tures which have contained toxic or flam-
mable substances shall, before welding,

all arc welding and cutting operations cutting, or heating is undertaken on
shaurbe ;mexdzed by nonwﬁ,b‘ﬁeﬂme or them, either be filled with water or thor-
flameproof screens which will protect Oughly cleaned of such substances and
employees and other persons working in ventlated and tested. For welding, cut-
the vicinity from the direct rays of the ting and heating on steel pipelines con-

are. taining natural gas, the pertinent por-
: tions of regulations issued by the
Department of Transportation, Office of
Pipeline Safety, 49 CFR Part 192, Mini-
mum Federal Safety Standards for Gas
Pipelines, shall apply.

(}) Before heat is applied to a drum,
container, or hollow structure, a vent
or opening shall be provided for the
release of any built-up pressure during
the application of heat.

§ 1926.353 Ventilation and protection
in welding, cutting, and heating.

(a) Mechanical ventilation. For pur-
poses of this section, mechanical ventila-
tion shall meet the following require-
ments:

(1) Mechanical ventllation shall con-
sist of either general mechanical ventila-
tlon systems or local exhaust systems,

(2) General mechanical ventilation
shall be of sufficient capacity and so ar-
ranged as to produce the number of air
changes necessary to maintain welding
fumes and smoke within safe limits, as
defined in Subpart D of this part.

(3) Local exhaust ventilation shall
consist of {reely movable hoods {ntended
to be placed by the welder or burner as
close as practicable to the work. This sys-

§1926.352 Fire prevention.

(a) When practical, objects to be
welded, cut, or heated shall be moved to
a designated safe location or, if the ob-
Jects to be welded, cut, or heated cannot
be readily moved, all movable fire haz-
ards in the vicinity shall be taken to a
safe place, or otherwise protected.

(b) If the object to be welded, cut, or
heated cannot be moved and if all the
fire hazards cannot be removed, positive
means shall be taken to confine the heat,
sparks, and slag, and to protect the im-
movable firz hazards from them.

(¢} No welding, cutting, or heating
shall be done where the application of
flammable paints, or the presence of
other flammable compounds, or heavy
dust concentrations creates a hazard.

(d) Suitable fire extinguishing equip-
ment shall be immediately available in
the work area and shall be maintained
in a state of readiness for instant use.

(e) When the welding, cutting, or heat-
ing operation is such that normal fire
prevention precautions are not sufficlent,
additional personnel shall be assigned to
guard against fire while the actual weld-

ing, cutting, or heuting operation is being  tem shall be of sufficlent capacity and so
performed, and for a sufficient period arranged as to remove fumes and smoke
of time after completion of the work st the source and keep the concentration
to ensure that no possibility of fire of them in the breathing zone within
exists. Such personnel shall be instructed safe limits as defined in Subpart D of this
as to the specific anticipated fire hazards part.

and how the firefighting equipment pro- (4) Contaminated air exhausted from
vided is to be used. a working space shall be discharged into

I) When welding, cutting, or heating the open alr or otherwise clear of the
is performed on walls, floors, and cell- source of intake air,
ings, since direct penetration of sparks (5) All air replacing that withdrawn
or heat transfer may introduce & fire shall be clean and respirable.
hazard to an adjacent area, the same (6) Oxygen shall not be used for ven-
precautions shall be taken on the oppo- tilation purposes, comfort cooling, blow-
site slde as are taken on the side on ing dust from clothing, or for cleaning
which the welding is being performed. the work area.

(g) For the elimination of possible fire (b) Welding, cutting, and heating in
in enclosed spaces as a result of gas confined spaces. (1) Except as provided
escaping through leaking or improperly in subparagraph (2) of this paragraph
closed torch valves, the gas supply to and paragraph (c)(2) of this section,
the torch shall be positively shut off at ~'either general mechanical or local ex-
some point outside the enclosed space haust ventilation meeting the require-
whenever the torch is not to be used or ments of paragraph (a) of this section
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shall be provided whenever welding, cut-
ting, or heating is performed in a con-
fined space.

-* (2) When sufficient ventilation cannot
be obtained without blocking the means
of access, employees in the confined space
shatl be protected by air line respirators
in accordance with the requirements of
Subpart E of this part, and an employee
on the outside of such a confined space
shall be assigned to maintain communi-
catlon with those working within it and
to aid them in an emergency.

(¢) Welding, culting, or heating of
metals of toric significance. (1) Welding,
cutting, or heating in any enclosed spaces
involving the metals specified in this sub-
paragraph shall be performed with either
general mechanical or local exhaust ven-
tilation meeting the requirements of
paragraph (a) of this section:.

(1) Zinc-bearing base or filler metals
or metals coated with zinc-bearing
materials.

(i{) Lead base metals;

(iil) Cadmium-bearing filler mate-
rials;

(fv) Chromium-bearing metals or
metals coated with chromium-bearing
materials.

(2) Welding, cutting, or heating {n
any enclosed spaces involving the metals
specified in this subparagraph shall ke
performed with local exhaust ventilation
in accordance with the requirements of
paragraph (a) of this section, or em-
ployees shall be protected by air line res-
pirators in accordance with the require-
ments of Subpart E of this part:

(1) Metals containing lead, other than
as an impurity, or metals coated with
lead-bearing materials:

(ii) Cadmium-bearing or cadmium-
coated base metals;

(iii) Metals coated with mercury-
bearing metals;

(iv) Beryllium-containing base or
filler metals. Because of its high toxicity,
work involving beryllium shall be done
wlith both local exhaust ventilation and
air line respirators.

(3) Employees performing such opera-
tions in the open air shall be protected
by filter-type resplrators in accordance
with the requirements of Subpart E of
this part, except that employees per-
forming such operatipns on beryllium-
containing base or filler metals shall be
protected by alr line respirators In ac-
cordance with the: requirements of
Subpart E of this part.

(4) Other employees exposed to the
same atmosphere as the welders or
burners shall be protected in the same
manner as the welder or burner.

(d) Inert-gas metal-arc welding, (1)
Since the inert-gas metal-arc welding
process invelves the production of ultra-
violet radiation of intensities of 5§ to 30
times that produced during shielded
metal-arc welding, the decomposition of
chlorinated solvents by ultraviolet rays,
and the liberation of toxic fumes and
gases, employees shall not be permitted
to engage in, or be uvxposed to the process
until the following special precautions
have been taken:

t§) The use of chlorinated solvents
shall be kept at least 200 feet, unless

shielded, from the exposed arc, and
surfaces prepared with chlorinated sol-
vents shall be thoroughly dry before
welding is permitted on such surfaces.

(il) Employees in the area not pro-
tected from the arc by screening shall
be protected by filter lenses meeting the
requirements of Subpart E of this part.
When two or more welders are exposed
to each other's arc, filter lens goggles of
a sultable type, meeting the require-
ments of Subpart E of this part shall be
worn under weldlng helmets. Hand
shields to protect the welder against
flashes and radiant energy shall be used
when either the helmet is lifted or the
shield is removed.

(§il) Welders and other employees who
are exposed to radiation shall be suitably
protected so that the skin is covered
completely to prevent burns and other
damage by ultraviolet rays. Welding
helmets and hand shields shall be free
of leaks and openings, and free of highly
reflective surfaces.

({v) When inert-gas metal-arc weld-
ing is being performed on stainless steel,
the requirements of paragraph (c) (2) of
this section shall be met to protect
agalnst dangerous concentrations of
nitrogen dioxide.

(e) General welding, cuiting, and
heating. (1) Welding, cutting, and heat-
ing, not involving condittons or materials
described In paragraph (b), (c), or (d)
of this section, may normally be done
without mechanical vent(lation or respi-
ratory protective equipment, but where,
because of unusual physical or atmos-
pheric conditions, an unsafe accumula-
tion of contaminants exists, suitable
mechanical ventilation or resplratory
protective equipment shall be provided.

(2) Employees performing any type
of welding, cutting. or heating shall be
protected by suvitable eye protective
equipment in accordance with the re-
quirements of Subpart E of this part.

§1926.354 Welding, cutting, and heating in
way of preservative coatings.

(a} Before welding, cutting, or heat-
ing is commenced on any surface cov-
ered by a preservative coating whose
flammability is not known, a test shall be
made by a competent person to deter-
mine its lammability. Preservative coat-
ings shail be cunsidersd to be highly
flammable when scrapings burmn with
extreme rapidity.

(b) Precautions shall be taken to pre-
vent ignition of highly flammable hard-
ened preservative coatings. When coat-
ings are determined to be highly flam-
mable, they shall be stripped from the
area to be heated to prevent ignition.

(c) Protection against toxic preserva-
tive coatings: (1) In enclosed spaces, all
surfaces covered with toxic preservatives
shall be stripped of all toxic coatings
for a distance of at least 4 inches from
the area of heat application, or the em-
ployees shall be protected by air line
respirators, meeting the requirements of
Subpart E of this part.

(2) In the open alr, employees shali
be protected by a respirator, in accord-

(d) The preservative coatings shall be
removed a sufficient distance from the
area to be heated to ensure that the
temperature of the unstripped metal witl
not be appreciably raised. Artificial cool-
ing of the metal surrounding the heating
area may be used to limit the size of the
area required to be cleaned.

Subpart K—Electrical

§ 1926.400 General Requirements.

(a) All electrical work, installations,
and wire capacities shall be in accord-
ance with pertinent provisions of the
National Electrical Code, NFPA 70-1971;
ANSI CI-1971 (Rev. of 1868), and the
Natlonal Electrical Safety Code, Na-
tional Bureau of Standards, Part 4
(ANSI C2.4) unless otherwise provided
by regulations of this part.

) Applicabllity. These regulations
apply only to electrical installations used
on the jobsite, both temporary and per-
manent. For power distribution and
transmisslon lines, see Subpart V of this

part.

(c) Protection of employees: (1) No
employer shall permit an employee to
work in such proximity to any part of an
electric power circuit that he may con-
tact the same In the course of his work
unless the employee is protected against
electric shock by deenergizing the circuit
and grounding it or by guarding {t by
effective insulation or other means. In
work areas where the exact location of
underground electric power lines is un-
known, workmen using jack-hammers,
bars, or other hand tools which may con-
tact a line shall be provided with fnsu-
lated protective gloves.

(2) Belore work is begun the employer
shall ascertain by inquiry or direct ob-
servation, or by instruments, whether
any part of an electric power circuit, ex~
posed or concealed, is so located that the
performance of the work may bring any
person, tool, or machine into physical or
electrical contact therewith, The em-
ployer shall post and maintain proper
warning signs where such a circuit exists.
He shall advise his employees of the lo-
catlon of such lines, the hazards involved
and the protective measures to be taken,

(d) Passageways &nd apen spaces:
Suitable barriers or other means shall
be provided to ensure that workspace for
electrical equipment will not be used
es a passageway during periods when
energized parts of electrical equipment
are exposed.

(e) Workspace around equipment:
Sufficient space shall be provided and
maintained in the area of electrical
equipment to permit ready and safe
operation and maintenance of such
equipment. When parts are exposed, the
minimum clearance for the workspace
shall be not less than 6% feet high, nor
less than a radius of 3 feet wide, angd
there shall be clearance sufficlent to per-
mit at least a 80° opening of a!l doors or
hinged panels. All working clearances

#ghall be maintained in accordance with
~ Article 110-16, Natlonal Electrical Code,

ance with requlrements of Subpart E of NFPA 70-1971; ANSI C1-1971 (Rev. of

this part.

1968).

CAPCO JEN 0001847



CONSTRUCTION REGULATIONS

33

(f) Load ratings: In existing installa-
tions no changes in circuit protection
shall be made to Increase the Joad in ex-
cess of the load rating of the circuit
wiring, as specified in National Electric
Code, NFPA 70-1971; ANSI CI1-1571
(Rev. of 1968), Article 310.

(g) Lockout and tagging of clrcuits:
(1) Equipment or circuits that are de-
energized shall be rendered inoperative
and have tags attached at all points
where such eduipment or circuits can be
energized.

(2) Controls that are to be deactivated
during the course of work on energized
or deenergized equipment or circuits
shall be tagged.

(3) Tags shall te placed to identify
plainly the equipment or circuits being
worked on.

§ 1926.401 Grounding and bonding.

(a) Portable and/or cord and plug-
connected equipment, (1) The noncur-
rent-carrylng metal parts of portable
and/or plug-connected equipment shall
be grounded.

(2) Portable tools and appliances pro-
tected by an approved system of double
{nsulation, or Its equivalent, need not be
zrounded. Where such an approved sys-
tem is employed, the equipment shall be
distinctively marked.

(b) Fired equipment. Exposed noncur-
rent-carrying metal parts of fixed elec-
trical equipment, including motors, gen-
erators, frames and tracks of electrically
operated cranes, electrically driven ma-
chinery, etc., shall be grounded.

(¢) Efective grounding, The path
from clrcuits, equipment, structures, and
conduit or enclosures to ground shall be
permanent and continuous; have ample
carrying capacity to conduct safely the
currents liable to be imposed on it; and
have the impedance sufficently low to
limit the potential above ground and to
result in the operation of the overcur-
rent devices in the eircult.

(d) Ground resistance. Driven rod
electrodes shall, where practicable, have
a resistance to ground not to exceed 25
ohms. Where the resistance is not as low
as 25 chms, two or more electrodes con-
nected in parallel sheill be used.

(e} Testing of grounds. Grounding
clrcults shall be checked to ensure that
the circuit between the ground and the
grounded power conductor has a resist-
ance which is low enough to permit
sufficlent current to flow to cause the
fuse or circuit breaker to interrunt the
current.

() Extension cords. Extension cords
used with portable electric tools and ap-
pliances shall be of three-wire type.

(g) Bonding. (1) Conductors used for
bonding and grounding stationary and
moveable equipment shall be of ample
size to carry the anticipated current.

(2) When attaching bonding and
grounding clamps or clips, a secure and
positive metal-to-metal contact shall be
made. Such attachments shall be made
before closures are opened and material
movements are started and shall not
be broken untll after material move-

ments are stopped and closures are made.

(h) Temporary wiring. All temporary
wiring shall be effectively grounded in
accordance with the National Electrical
Code, NFPA No. 70-1968 (see Articles 200
and 250).

(1) Construction site. Precautions shall
be taken to make any mnecessary open
wiring inaccessible to unauthorized per-
sonnel

(j) Temporary lighting. (1) Tempo-
rary lights shall be equipped with guards
to prevent accidental contact with the
bulb, except that guards are not required
when the construction of the reflector is
such that the bulb is deeply recessed.

(2) Temporary lights shall be equip-
ped with heavy duty electric cords with
connections and fnsulation maintainedin
safe condition. Temporary lights shall
not be suspended by their electric cords
unless cords and lights are designed for
this means of suspension. Splices shall
have insulation equal to that of the cable.

(3) Working spaces, walkways, and
similar Jocations shall be kept clear of
cords so as not to create & hazard to
employees.

(4) Portable electric lightihg used In
morst and/or other hazardous locations,

as f{or example, drums, tanks, and vessels
shall be operated at a maximum of 12
volts,

§ 1926.402 Equipment installation and
maintenance.

(a) Flerible cable and cords. (1) Re-
ceptacles for attachment plugs shall be
of approved, concealed contact type with
a contact for extending ground continu-
ity and shall be so designed and con-
structed that the plug may be pulled out
without leaving any live parts exposed to
accidental contact.

(2) Where different voltages, frequen-
cies, or types of current (a.c. or d.c.) are
to be supplied by portable cords, recep-
tacles shall be of such design that attach-
ment plugs used on such circuits are not
{nterchangeable,

(3) Attachment plugs or other con-
nectors supplying equipment at more
than 300 volts shal] be of the skirted type
or otherwise so designed that arcs will
‘be confined. .

(4) Attachment plugs for use in work
areas shall be so constructed that they
will endure rough use and be equipped
with 8 suitable cord grip to prevent
strain on the terminal screws.

(5) Flexible cord shall be used only
in continuous lengths without splice,
except suitable molded or vulcanized
splices may be used where properly made,
and the insulation shall be equal to the
cable being spliced and wire connections
soldered.

(6) Trailing cables shall be protected
from damage,

(7 Splices in trailing cable shall be
mechanically strong components and in~
sulated to retain *he mechanical and
dielectric strength of the original cable,

(8) Cable passing through work areas
shall be covered or elevated to protect it
from damage which would create a haz-
ard to employees.

(9) Handlamps of the portable type
shall be of the molded composition or
other type approved for the purpose.
Brass-shell, paper-lined lampholders
shall not be used. Handlamps shall be
equipped with a handle and a substantial
guard over the bulb and attached to the
lampholder or the handle.

(10) Worn or frayed electric cables
shall not be used.

(11) Extension cords shall be pro-
tected against accidental damage as may
be caused by traffic, sharp corners, or
projections and pinching in doors or
elsewhere.

(12) Extension cords shall not be fast-
ened with staples, hung from nails, or
suspended by wire.

(b) Overcurrent protection. (1) Over-
current protection shall be provided by
fuses or circuit breakers for each feeder
and branch circuit, and shall be based on
the current-carrying capacity of the con-
ductors supplied and the power load
being used.

(2) No overcurrent device shall be
placed in any permanently grounded
conductor, except where the overcurrent
device simultaneously opens all conduc-
tors of the circuit or for motor running
protection.

(3) When fuses are installed or re-
moved with one or both terminals ener-
gized, special tools insulated for the volt-
age shall be used.

(¢} Swrtches, circuit breakers, and
disconnecting means. (1) Each discon-
necting means for motors and appliances,
and each service feeder or branch circuit
at the point where it originates, shall be
legibly marked to indicate its purpose
unless located and arranged so the pur-
pose is evident.

(2) Disconnecting means shall be lo-
cated or shielded so that employees will
not be injured.

(3) Boxes for disconnecting means
shall be securely and rigidly fastened to
the surface upon which they are
mounted and fitted with covers.

(4) Boxes and disconnecting means jn-
stalled in damp or wet locations shall be
waterproof to the extent that water does
not enter or eccumulate.

(d) Transformers. (1) Energized
transformers and other related electri-
cally energized eqgiipment over 150 volts
to ground shall be brotected so as to pre-
vent accidental cortact with any person.
Protection shall be srovided by individual
integrated housing or by an enclosure,
such as an electri:al substation fence,
which accommodaies & group of such
equipment. Metalll: enclosures shall be
grounded.

(2) Access to energized equipment
covered by subparagraph (1) of this
paragraph shall be secured by lock or
other fasteners requiring the use of tools
to open them,

(3) Slgns indicating danger and pro~
hibiting unauthorized access shall be
conspicuously displayed on the housing
or other enclosure around the equipment.

(4) Transformers mounted on utility
poles at a helght of more than 12 feet
from the ground are exempt from the
requirements of this paragraph.
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(e} Welding and cutting equipment.
Welding and cutting equipment shall
meet the requirements specified in Sub-
parts F and J of this part.

§ 1926.403 DBattery rooms and Dbattery
charging.

(a) General regquirements. (1) Bat-
teries of the nonseal type shall be located
in enclosures with outside vents or in
well ventilated rooms, so arranged as to
prevent the escape of fumes, gases, or
electrolyte spray into other areas.

(2) Ventilation shall be provided to
ensure diffuslon of the gases from the
battery to prevent the accumulation of
an explosive mixture.

(3) Racks and trays shall be substan-
tial and treated to be resistant to the
electrolyte.

(4) Floors shall be of acld resistant
construction or be protected from acid
accumulations.

(5) Face shields, aprons, and rubber
gloves shall be provided for workmen
handling acids or batteries.

(6) Facilities for quick drenching of
the eyes and body shall be ‘provided
within 25 feet of the work area for
emergency use.

(7) Facilities shall be provided for
flushing and neutralizing spilled electro-
Iyte, for fire protection, for protecting
charging apparatus from damage by
trucks, and for adequate ventllation for
dispersal of fumes from gassing batteries.

(b} Charging. (1) Battery charging
installations shall be located In area
designated for that purpose. .

(2} When charging batterles, the vent
caps shall be kept in place to avoid elec-
trolyte spray. Care shall be taken to as-
sure that vent caps are functioning.

§ 1926404 Hazardouslocations.

(a) General: For the purpose of this
section, hazardous locations are defined
as follows:

(1) Class I Locatlons—Class I Loca-
tions are those in which Sammable gases
Or vapors are or may be present in quan-
tities sufficient to produce explosive or
{gnitable mixtures.

(2) Class 11 Locations—Class 11 Loca~
tions are those which are hazardous be-
cause of the presence of cambustible dust.

(3) Class III Locatlons—Class III
Locations are those which are hazardous
because of the presence of easily {gnit-
able fibers or flyings, but in which such
fibers or flyings are not likely to be in
suspension in air jn quantities sufficlent
to produce ignitable mixtures.

(4) See the National Electrical Code,
NFPA 10-1971; ANSI C1-1971 (Rev. of
1968) for further definition of divisions
1 and 2 for each class,

(b) All components and utilization
equipment used In a hazardous location
shall be chosen from among those listed
by a nationally recognized testing lab-
oratory, such as Underwriters' Labora-
tories, Ine, or Factory Mutual
Engineering Corp., except custom-made
components end utllizatlon equipment.

(¢) Equipment approved for a specific
hazardous location shall not be {nstalled

or intermixed with equipment approved
for another specific hazardous location.

(d) Employer shall ensure that all
wiring components and utilization equip-
ment are maintained as vapor, dust, or
fiber tight as contemplated by their ap-
provals. There shall be ;10 Joose or miss-
ing screws, gaskets, threaded connec-
tions, or other impairments to this tight
condition.

§ 1926.405
subpart.

(a) The definition of “approved” as
set forth In §1910.308(d) of this chapter
shall apply.

(b} “Bonding jumper'—a conductor
to assure the required electrical conduc-
tivity between metal parts required to be
electrically connected.

(¢} “Branch circufts”"—that portion
of a wiring system extending beyond the
final overcurrent device protecting the
circuit, (A device not approved for
branch circult protection, such as ther-
mal cutout or motor overload protective
device, is not considered as the overcur-
rent device protecting the circuit.)

(d) “Circuit breaker"—a device de-
slgned to open and close a clrcuit by
manual means, and to open the circuit
automatically on a predetermined over-
load of current, without injury to ftself
when properly applied within its rating.

(e) “Exposed” (as applied to live
parts)—means that a live part can be
inadvertently touched or approached
nearer than a safe distance by a person.
This term applies to parts not suitably
guarded, isolated, or insulated.

() “Ground”—a conducting connec-
tion, whether intentional or agcidental,
between an electrical circult or equip-
ment and earth, or to some conducting
body which serves in place of the earth.

(g) “Grounded"—connected to earth
or to some conducting body which serves
in place of the earth.

Definitions applicable to this

(h) “Hazard"—is considered to in-
clude casualty, fire, and shock when
applicable.

i) “Isolated” means not readily ac~
cessible to person unless special means of
eccess are used.

() “Raceway”—any channel for
loosely holding wires or cables in Interior
work which 1s designed expressly and
used solely for this purpose. Raceways
may be of metal, wood, or insulating ma-
terlal, and the term includes wood and
metal moldings consisting of a backing
and capping, and also metal ducts into
which wires are to be pulled.

(k) "Shock hazard”—oonsidered to
exist at an accessible part in a circuit
between the part and ground, or other
accessible parts if the potential is more
than 424 volts peak and the current
through a 1,500-ohrh load Is more than
5 milliamperes.

() “Weatherproo{"—so constructed
or protected that exposure to the weather
shall not interfere with successful
operatlon,

Subpart L—Ladders and Scaffolding
§ 1926.450 Ladders.

(a) General requirements. (1) Except
where either permanent or temporary
stairways or suitable ramps or runways
are prov.ded, ladders described in this
subpart shall be used to give safe access
to &ll elevations.

(2) The use of Jadders with broken or
missing rungs or steps, broken or split
side ralils, or other faully or defective
construction is prohibited, When ladders
with such defects are discovered, they
shall be immediately withdrawn from
service, Inspection of metal Jadders shall
include checking for corrosion of in-
terlors of open end hollow rungs.

(3) Manufactured portable wood lad-
ders rrovided by the employer shall be
in accordance with the provisions of the
American National Standards Institute,
A 14.1-1868, Safety Code for Portable
Wood Ladders.

(4) Portable metal ladders shall be of
strength equivalent to that of wood
ladders. Manufactured portable metal
ladders provided by the employer shall
be in accordance with the provisions of
the American Natlonal Standards Insti-
tute, A 14.2-1956, Safety Code for Port-
able Metal Ladders.

(5) Fixed ladders shall be in accord-
ance with the provislons of the American
National Standards Institute, A 14.3-
1956, Safety Code for Fixed Ladders.

(6) Portable ladder feet shall be
placed on a substantial base, and the
area around the top and bottom of the
Jadder shall be kept clear.

(7) Portable ladders shall be used at
such a pitch that the horizontal distance
from the top support to the foot of the
ladder {s about one-quarter of the work-
ing length of the ladder (the length
along the ladder between the foot and
the top support). Ladders shall not be
used in a horizontal position as plat-
forms, runways, or scaffolds.

(8) Ladders shall not be placed in
passageways, doorways, driveways, or
an;* location where they may be dis-
placed by activities being conducted on
any other work, unless protected by
barricades or guards.

(9) .The slde rails shall extend not less
than 36 inches above the landing. When
this is not practical, grab rails, which
provide a secure grip for an employee
moving to or from the point of access,
shall be installed.

(10) Portable ladders in use shall be
tied, blocked, or otherwise secured to
prevent their being displaced.

(11) Portable metal Jadders shall not
be used for electrical work or where they
may contact electrical conductors.

(b} Jod-made ladders. {1) Job-made
JadZers shall ba constructed for intended
use, If a ladder is to provide the only
means of sccess or exit from a working
area for 25 or more employees, or simul-
taneous two-way traffic is expected, a

. double cleat Iadder shall be Installed.

(2) Double cleat ladders shall not

exceed 24 feet in Jength.
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(3) Single cleat ladders shall not ex-
ceed 30 feet in length between supports
(base and top landing). If ladders are to
connect different landings, or if the
length required exceeds this maximum
lengty, two or more separate ladders
shall be used, offset with a platform be-
tween each ladder. Guardralls and toe-
boards hall be erected on the exposed
sides of the platforms. (See §1926.451
(1) (5).)

(4) The width of single cleat ladders
shall be at least 15 inches, but not more
than 20 inches between ralls at the top.

(5) Side rails shall be parallel or flared
top to bottom by not more than one-
quarter of an inch for each 2 feet of
length.

(8) Wood side rails of ladders having
cleats shall be not less than 1% inches
thick and 3'; inches deep (2 inches by
4 inches nominal) when made of Group
2 or Group 3 woods (see Table I~-1),
Wood side rails of Group 4 woods (see
Table L~1) may be used in the same
cross-section of dimensions for cleat
ladders up to 20 feet in length.

Tasrr L-1

AVERAGE, DENSITIES OF VARIOUS SPECIES OF
‘WooD FOR USE IN LADDERS

GRGUP 1
Density Density
Species (Ibs./1t3)  Species (1bs./ft.2)
41 Hard meple._.. 432

50 Pecan ......
47 Perstmmon .... 50
cROUP 2
Douglas oir Southern yellow
(coast reglon) 34 plne _.oao.. 37
Western larch.. 38
GROUP 3
GUM cermecen 34
West Coast hem-
lock ..

Alasks cedar... 31  Magnolla ...

Port Orford

Otegon maple.. 3¢

cedar coeaeaaa Norway piloe... 31
Cucumber Poplar ....-
Cypress .. Redwood
Boft elm.ccuan Eastern - spruce. 28
Douglss oir Sitka spruce-.. 28

{Rocky Moun- Sycamore ..... 36

tein type)..—. 80 Tamerack a7
Noble 8r.cecean 27 TUpeld cmcecena 85

TasLe L-1—Continued
GROUP ¢
27  Eastern hemlock 28
25 HOUY cucvueean s
25  Soft maple..... a3
27 Lodgepole pine. 29
25  ldaho white

Western red iNe .eee-oeo 28
Cedar cacrvenn 23 Northern white
Black plne __.__._. 25
sottonwood .. 24 Pondeross pine. 28
White fir.. 26 Suger pine_.... 26
Hackberry ..... 87

(7) 1t is preferable that side ralls be

continuous. If splicing Is necessary to
attain the requirec length however, the
splice must develop the full strength of
a continuous side rail of the same length.

(8) 2-inch by 4-inch lumber shall be
used for side rails of single cleat ladders
up to 16 {eet long; 3-inch by 6-inch lum-
ber shall be used for single cleat ladders
from 16 to 30 feet in length.

(8) 2-inch by :-inch lumber shall
be used for side and middle rails of
double cleat ladders up to 12 feet in
length; 2-inch by 6-inch lumber for
double cleat ladders from 12 to 24 feet
in length.

(16) Wood cleats shall have the fol-
lowing minimum dimensions when made
of Group 1 woods (see Table L-1):

TABLE L-~2
Length of cleat {Inches) Thickness Width
Gaches)  (lnehes)
Up 1o and including 20........... bH 3
Over U and up 10 and lucluding i oy
.............................. L H 1

(11) Cleats may be made of species of
any other group of wood (see Table L~1)
provided equal or greater strength is
maintained.

(12} Cleats shall be inset into the edges
of the side rails one-half inch, or filler
blocks shall be used on the rails between
the cleats. The cleats shall be secured to
each rajl with three 10d common wire
nails or other fasteners of equivalent
strength. Cleats shall be uniformly
spaced, 12 inches top-to-top.

§ 1926451 Scaflolding.

(a) General requirements. (1) Scaf-
folds shall be erected in accordance with
requirements of this section.

(2) The footing or anchorage for scaf-
folds shall be sound, rigid, and capable
of carrying the maximum Intended load
without settling or displacement. Un-
stable objects such as barrels, boxes,
loose brick, or concrete blocks, shall not
be used to support scaffolds or planks.

(3) No scaffold shall be erected,
moved, dismantled, or altered except
under the supervision of competent
persons.

(4) Guardralls and toeboards shall be
installed on all open sldes and ends of
platforms more than 6 feet above the
ground or floor, except needle beam scaf-
folds and floats. Scaffolds 4 fect to 6 feel
in height, having a minimum herizontal
dimension in either direction of less than
45 inches, shall have standard guardrails
installed on all open sides and ends of
the platform.

(5) Guardrails shall be 2- x 4-inches,
or the equivalent, approximately 42
inches high, with a midrail, when re-
quired. Supports shall be at intervals not
to exceed 8 feet. Toeboards shall be a
minimum of 4 inches in height.

(6) Where persons are required to
work or pass under the scaffold, scaftolds
shall be provided witn a screen between
the toeboard and the guardrail, extend-
ing along the entire opening, ecnslsting
of No, 18 gauge U.S. Standard wire 1z~
inch mesh, or the equivalent.

(7) Scaffolds and their components
shall be capable of supporting without
fallure at least 4 times the maximum in-
tended load.

(8) Any scaffold including accessories
such as braces, brackets, trusses, screw

legs, ladders, etc. damaged or weakened
from any cause shall be {mmediately re-
paired or replaced.

(9} All load-carrying timber mem-
bers of scaffold framing shall be a mini-
mum of 1,500 fiber (Stress Grade) con-
struction grade lumber. All dimensions
are nominal sizes as provided In the
American Lumber Standards, except that
where rough sizes are noted, only rough
or undressed lumber of the size specified
will satisfy minimum requirerents.

(10) All planking shall be Scaftold
Grades, or equivalent, as recognized by
approved grading rules for the species of
wood used. The maximum permissible
spans for 2- x 10-lnch or wider planks
shall be as shown in the following:

TabLe L-3

MATERIAL

Fundlh ickness  Nominal

undressed thickness

lumber luruber +
Working foad {psf)...... 25 80 75 25 50
Iermssible span (L)oo W 3 b [ 6

tNounual thichinss luruber not recoumendud for
heavy duty use.

(11) The maximum permissible span
for 1%~ x 9-inch or wider plank of full
thickness shall be 4 feet with medium
duty loading of 50 ps.f.

(12) All planking or platforms shall
be overlapped (minimum 12 inches), or
secured from movement.

(13) An access ladder or equivalent
safe access shall be provided.

(14) Scaffold planks shall extend over
their end supports not less than 6 inches
nor more than 12 inches.

(15) The poles, legs, or uprights of
scaffolds shall be plumb, and securely
and rigidly braced to prevent swaying
and gdisplacement.

(16> Overhead protection shall be pro-
vided for men on a scaffold exposed to
overhead hazards.

(17) Slippery conditions on scaffolds
shall be eliminated as soon as possible
after they occur.

(18) No welding, burning, riveting, or
open flame work shall be performed on
any staging suspended by means of fiver
or synthetic rope. Only treated or pro-
tected fiber or symthetic ropes shall ke
used for or near any work involving the
use of corrosive substances or chemicals.

(19) Wire, synthetic, or fiber rope used
for scaffold suspension shall be capable cf
supporting at least 6 times the rated
load.

(20) The yse of shore pump Jjack, or
lean-to scaffolds is prohibited.

(21) Lumber sizes, when used {n this
subpart, refer to nominal sizes except
where otherwise stated.

(b) Wood pole scaffolds. (1) Scaflold
poles shall bear on a foundation of suffi-
cien! size and strength to spread the load
from the pole over a sufficlent area to
prevent settlemeri. All poles shall be set
plumb.

(2) Where wood poles are spliced, the
ends shall be squared and the upper sec-
tion shall rest squarely on the lower
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section. Wood splice plates shall be pro-~
vided on &t least two adjacent sides and
shall be not less than 4 feet in length,
overlapping the abutted ends equally,
and have the same width and not less
than the cross-sectional area of the pole.
Splice plates or other materials of
equivalent strength may be used.

(3) Independent pole scaffolds shall be
set as near to the wall of the building
as practicable.

(4) All pole scaffolds shall be securely
guyed or tied to the bullding or structure.
Where the helght or length exceeds 25
feet, the scaffold shall be secured at
intervals not greater thar 25 feet
vertically and horizontally.

(5) Putlogs or bearers shall be set
with their greater dimension vertical,
long enough to project over the ledgers
of the inner and outer rows of poles at
least 3 Inches for proper support.

(6) Every wooden putlog on single
pole scaffolds shall be reinforced with a
39g- x 2-inch steel strip, or equivalent,
secured to its lower edge throughout its
entire length.

() Ledgers shall be long enough to
extend over two pole spaces. Ledgers
shall not be spliced between the poles.
Ledgers shall be relnforced by bearing
blocks securely nailed to the side of the
pole to form a support for the ledger.

(8) Diagonal bracing shall be provided
to prevent the poles from moving in a
direction parallel with the wall of the
building, or from buckling.

(9) Cross bracing shali be provided
between the inner and outer sets of poles
in independent pole scaffolds. The free
ends of pole scaffolds shall be cross
braced.

(10) Full diagonal {ace bracing shall
be erected across the entire face of pole
scaffolds in both directions. The braces
shall be spliced at the poles. The inner
row of poles on medium and heavy duty
scaflolds shall be braced In a similar
manner.

(11> Platform planks shall be laid
with their edges close together so the
platform will be tight with no spaces
through which tools or fragments of
material can fall.

(12) Where planking is lapped, each
plank shall lap its end supports at least
12 inches. Where the ends of planks
abut each other to form a flush floor, the
butt Joint shall be at the centerline of &
pole. The abutted ends shall rest on
separate bearers. Intermediate beams
shall be provided where necessary to pre-
vent dislodgment of planks due to deflec-
tion, and the ends shall be secured to
prevent their dislodgment.

(13) When 8 scaffold materially
changes {ts direction, the platform
planks shall be laid to prevent tipping.
The planks that meet the corner putlog
at an angle shall be lald first, extending
over the diagonally placed putlog far
enough to have a good safe bearing, but
not far enough to involve any danger
from tipping. The planking running in
the opposite directlon at an angle shall

be laid so as to extend over and rest on
the first layer of planking.

(14) When moving platforms to the
next level, the old platform shall be left
undisturbed until the new putlogs or
bearers have been set In place, ready to
receive the platform planks.

(15) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x §-
inch lumber or equivalent, and toeboards,
shall be installed at all open sides and
ends or all scaffolds more than 6 feet
above the ground or floor. Toeboards
shall be & minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section, when required.

(16) All wood pole scaffolds 60 feet or
less in height shall be constructed and
erected in accordance with Tables L~4 to
10. If they are over 60 feet in height,
they shall be designed by a qualified en-
gineer competent in this field, and it
shall be constructed and erected in ac-
cordance with such design.

TasLe L-8—MiNIMOUM NOMINAL Sizr AND
MaximUM SPACING OF MIMBERS O InDE-
PENDENT Fowr Scarroips—Mesrum Doty

Unlrormly distributed Not to exceed 50
pst.
M-xlmum helght of 60ft,

scaffold.
Poles or uprights._.._ 4x41n.

{Continued on p. 31:3136}

TABLE L-4~MiNIMTM NOKINAL SIZE AND Mumannxc or MEMBERS OF SINGLE PoLe Scarrouns, LicAT
LTy

Maximum belght of scaflold

201 ot

Uniformly distributed load.

Besrers or putlogs to 3(t. 0in, width_ .
Bearers or putlogs ta 5 (t.0 In. width..
Ledgers____.
Dlanking. .

Bra(;(ng, horizonlat and diagonal.,
le-In: .

Toeboards.
Guardrali....

Altmembres exeept planking are used on edge.

TaBLE L~5—-MiNIMUM NOMINAL SI1ZE AND
MaxtMUud SPACING OF MEMBIRS OF SINGLE
PoLe ScaFroLps—Meprum Dury

Unitormly distributed Not to exceed SO
load.

ps.t.
Maximum helght of 60 ft.
scaffold.

Poles or uprights.._.. 4x4in,
Pole spacing (longi- &8ft.0in.
tudinal). .
Maximum width of S$ft.0ln.

scaffold,
Bearers or putlogs....
Spacing of bearers or
putlogs.

2x10in.or3x4in.
B8 1t. 0 in.

Tastt L-6—MINIMUM NOMINAL SIZE AND
MAXIMUM SPACING OF MEMBERS OF SINCLE
PoLz ScarroLbs—Hrzavy Durty

Unitormly distributed Not to exceed 75
load,

pst.
Maximum helght of 6aft.
scaffold.
Poles or uprights_._.. 4x6Iin,
Pole spacing (longl- 61t.0!n.
tudinal},
Maximum width of §51t.01n.
scaflold.

Bearers or putiogs....
Spaciog of bearers or

2x10in.or3x$§in.
63t.04n.

putlog.
Ledgers -ocoememvenn- 3 x 10 in. Ledgers 2x101n.
Vertical spacing of 7 ft.0in, Vertical spacing Of €1¢.61n.
horizontal members. horizontal members.
Bracing, horizontal... 1x6in.or1l x41in. Brecing, horizontal 2x4in,
1xéin. and diagonal,
1x4in. Ix4in,
2x101n. 2x10in,
Toeboards 4-in. high (muni- 4-in. high (mini-
mum). mum},
Guardrall .o ocaceana 2x41in. 2x4tn,
All members except planking are used on All members except planking are used on
edge. edge.
TABLE L-7—MiNIMUM NOMINAL S1ZE AND MAXIMUM SPACING OF MEIXBERS OF INDEPENDEXNTY PoLz Scarroty
Gt Durr
Maximum beighs of scaffold
2014t []i%
Unllarmly dh!ﬂbultd load, ot to exceed BWpal
Poles or up: 2 4in.
Pole spccln( f' dinal) an 0
Pole spacing (t ). on.o
Ledgers. 13 xdt
Bearers t0 211, 0In. span. 2x4ia. 21400
Bearers 10 101t. 0 {n. span.... nlln.or 3. aanean.. 2110 (rwgh) or$x8in.
lanking Bixoin, 2x101p.
Vertical smclng of | hort: TN.0n 71t 0lo.
Bracing, snd 4 Y] 1z4in Padin.
Tie-ins. . 1x4in 1z4in.
Toeboards... €1lo. high .. 41n, bigh ¢
Guardrall, 2r4lz. 234,
All members except planking sre zsed on sdge.
! I
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Pole spacing (longl- 81t.0ln,
tudinalj,

Pole spacing (trans- 8ft.0in.
verse).

Ledgers aceeoecaromna 2x101tn.

Vertical spaclng of 6(ft.0in..

horizontal members.
Spacing of bearers....
Bearers .-ooce---
Bracing, borizont.
Bracing, diagonal
Tie-ins ...

§¢t.01n.
2x101n.
1x6in.or1Y x4in.
1x4in.
1xdin,

Planking . 2x101n,

Toeboards ... 4-in. high (minl-
mum).

Guardrall coceieena 2x41n.

All embers except planking are used on
dge.
TasLe L-9—Minimoum NoMminar Sizx anp
MaxiMUM SPACING OF MeMmsers or Inoz-
PENDENT PoLr ScArroLDs—Heavr DuTYy

Dnitormly distributed Not to exceed 75
load.

. pst.
Maximum height of 601t
scaffold.
Poles or uprights_.... 4x4in.
Pole spacing (longi- 61t.0ln.
tudtnal),
Pole spacing (trans- 8ft.0lIn.
verse).
YRdgers .acaccacacnoo 2x104n.
Vertical spacing of 61t 0ln.
horizontal members.
Bearers _.occecace-na 2x10!n. (rough}.
Bracing, horizontal 2x4!in.
and dlagonal.
Tie-ins eeee lxdin.
Planking - 2x101n.
Toebonrds cooeecccvea 4-in. high (minl.
mum).
Guardrall oo ocen.o 2x41in.

All members except planking are used on
edge.
(c) Tube and coupler scafiolds. (1) A
light duty tube and coupler scaffold shall
have all posts, bearers, runners, and brac-
Ing of nominal 2-inch O.D. steel tubing.
The posts shall be spaced no more than
6 feet apart by 10 feet along the length
of the scaffold. Other structural metals
when used must be designed to carry an
equivalent load. No dissimllar metals
shall be used together.

(2) A medium duty tube and coupler
scaflold shall have all posts, runners, and
bracing of nominal 2-inch O.D. steel
tubing. Posts spaced not more than 6 feet
apart by 8 feet along the length of the
scaflold shall have bearers of nominal
21%-inch O.D. steel tubing. Posts spaced
not more than 6 feet apart by 8 feet along
the length of the scaffold shall have
bearers of nominal 2-inch O.D. steel tub-
ing. Other structural metals, when used,
must be designed to carry an equivalent
load. No dissimilar metals shall be used
together.

(3). A heavy duty tube and coupler
scafTold shall have all posts, runners, and
bracing of nominal 2-inch O.D, steel
tubing, with the posts spaced not more
than 6 feet by & feet 6 Inches. Other
structural metals, when used, must be
designed to carry an equivalent load. No
disslmilar metals shall be used together.

(4) Tube and coupler scaffolds shell
be limited In heights and working levels
to those permitted in Tables L-10, 11, and
32, Drawings and specificatidns of all
tube and coupler scaffolds above the limi-
tations in Tables L-10, 11, and 12 shall
be designed by a qualified engineer com-
petent in this field.

¢5) All tube and coupler scaffolds shall
be constructed and erected to support
four times the maximum intended loads,
as set forth in Tables L-10, 11, and 12, or
as set forth in the specifications by a Il
censed professional engineer competent
in this field.

Tanrz L-10—-TisE JSB CourLEx ScarsoLps Licur
uTY

Unllormly distributed Joad..... Not to exceed 25 p s,
Tost spacing {longitudinal). 101t.01n.
Post spacing (transverse).. . Gft.0fn.

Working levels Additfonal planked Mazimum
levels heigst
1 L3 1281
2 [ R,
3 4 91t 0Mn,

Taste L-11—Tusz a¥p COUPLER SCATFOLDA
Meows Durr

Uniformiy distributed load. Not to exceed 50 p 3.1
Fost spacing (longiludinal} §1t.01n,
Post spaelng {transverse) 61t.01n,

Working levels Addttionsl] planked  Magimum
Jevels beight

1 L3 125 ft.
2 [ 810,

TaBLE L-12—TCTBL AND COCPLER SCATFOLDS
Heavy DuTtx

Untlormly distributed load.
Post spacing (longitudinal]
Dost spacing (traverse). .

. Nottoexceed 7Spal.
M. 6in.
61t 0fn.

Working jevels Additional planked Maslmum
levels helght

1 [ 125 ft.

(6) Posts shall be accurately spaced,
erected on suitable bases, and maintained
plumb.

(1) Runners shall be erected along the
length of the scaffold, Iocated on both
the inside and the outside posts at even
hefght. Runners shall be interlocked to
the inside and the outside posis at even
helghts. Runners shall be interlocked to
form continuous lengths and coupled to
each post. The bottom runners shall be
located as close to the base as’ possible.
Runners shall be placed not more than
6 feet 6 inches on centers.

(8) Bearers shall be installed trans-
versely between posts and shall be se-
curely coupled to the posts bearing oa
the runner coupler. When coupied direct-
ly to the runners, the coupler must be
kept as close to the posts as possible,

(9) Bearers shall be at least 4 inches
but not more than 12 inches longer than
the post spacing or runner spacing.

(10) Cross bracing shall be fnstalled
across the width of the scaffold at least
every third set of posts horizontally and
every fourth runner vertically. Such
bracing shall extend diagonally from the
inner and outer runners upward to the
next outer and inner runners.

(11) Longitudinal diagonal bracing
on the inner and outer rows of poles
shall be Installed at approximately a 45°
angle from near the base of the first
outer post upward to the extreme top of
the scaffold. Where the Ioneitudinal

length of the scaffold permits, such brac-
ing shall be duplicated beginning at
every fifth post. In a similar manner,
longitudinal diagonal bracing shall also
be installed from the last post extending
back and upward toward the first post.
Where conditions preclude the attach-
ment of this bracing to the posts, it may
be attached to the runners.

(12) The entire scaffold shall be tied
to and securely braced against the bulld-
ing at Intervals not to exceed 30 feet
horizontally and 26 feet vertically,

(13) Guardralls, not less than 2 x ¢
inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6-
inch lumber or equivalent, and toeboard,
shall be installed at all open sides and
ends on all scaffolds more than 6 feet
above the ground or floor, Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shall be Installed in accord-
ance with paragraph (a)(6) of this
section.

(d) Tubuler welded frame scafolds.
(1) Metal tubular frame scaffolds, in-
cluding accessorles such as braces,
brackets, trusses, screw legs, ladders,
etc., shall be designed, constructed, and
erected to safety support four times the
maximum rated load.

(2) Spacing of panels or frames shall
be consistent with the loads imposed.

(3) Scaffolds shall be properly braced
by cross bracing or diagonal braces, or
both, for securing vertical members to-
gether laterally, and the cross braces
shall be of such length as will automat-
ically square and aline vertical members
so that the erected scaffold is always
plumb, square, and rigid. All brace con-
nections shall be made secure.

(4) Scaffold legs shall be set on ad-
Justable bases or plain bases placed on
mud sills or other foundations adequate
to support the maximum rated load.

(5) The frames shall be placed one on
top of the other with coupling or stack-
ing pins to provide proper vertical aline-
ment of the legs.

(6) Where uplift may occur, panels
shall be locked together vertically by pins
or other equivalent sujtable means.

(1) To prevent movement, the scaf-
fold shall be secured to the building or
structure at intervals not to exceed 30
feet horizontally and 26 feet vertically.

{8) Maximuin permissible spans of
planking shall be in conformlty with
paragraph (a) (11) of this section.

(8) Drawings and specifications for all
frame scaffolds over 125 feet in height
sbove the base plates shall be designed
by a registered professional engineer.

(10) Guardrails, not less than 2 x 4
inches or the equivalent, and approxi-
mately 42 inches high, with a midralil,
of 1- x 6-inch lumber or equivalent, and
toeboards, shall be installed at all open
sides and ends on all scafTolds more than
6 feet above the ground or floor. Toe-
boards shall be a minimum of ¢ inches
1a helght. Wire mesh shall be installed in
accordance with paragreph (a)(8) of
this section.

(e) Manually propelled mobile scaf-
folds. (1) When {ree-standing mobile
scaffold towers are used, the height shall
not exceed four times the minimum base
dimension.
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(2} Casters shall be properly designed
for strength and dimensfons to support
four times the maximum intended load.
All casters shall be provided with a posi-
tive locking device to hold the scaffold {n
position.

(3) Scaffolds shall be properly braced
by cross bracing and horizontal bracing
conforming with paragraph (d)(3) of
this sectton.

(4) Platforms shall be tightly planked
for the full width of the scaffold except
for necessary entrance opening. Plat-
forms shall be secured in place.

(5) A ladder or stairway shall be pro-
vided for proper access and exit and shall
be affixed or built into the scaffold and
so located that when in use it will not
have a tendency to tip the scaffold. A
landing platform must be provided at
intervals not to exceed 35 feet.

(6) The force necessary to move the
mobile scaffold shall be applied near or
as close to the base as practicable and
provision shall be made to stabilize the
tower during movenent {rom one loca-
tion to another. Scaflolds shall only be
moved on level floors, free of obstructions
and openings.

(1) The employer shall not allow em-
playees to ride on manually propelled
scaffolds unless the following conditions
exist:

(i) The floor or surface is within 3*
of level, and free from pits, holes, or
obstructions;

(it} The minimum dimension of the
scaflold base when ready for rolling, is
at least one-half of the height. Outrig-
gers, 1f used, shall be installed on both
sides of staging;

(iil) The wheels are equipped with
rubber or similar resilient tires;

(iv) All tools and materials are se-
cured or removed from the platform
before the mobile scaffold is moved.

(8) Scaffolds in use by any persons
shall rest upon a suitas.e footing and
shall stand plunb, The casters or wheels
shall be locked to prevent any movemant.

(9) Mobile scaffolds constructed of
metal members shal. also conform to
applicable provisions of paragraphs
by, (c), or (d) of this section, de-
pending on the material of which they
“ave vonstrocied.

(10) Guardrails not less than 2 x 4
inches or the equivalent, approximately
42 Inches high, with a midrail, of 1. x
6-inch lumber or equivalent, and toe-
boards, shall be installed au all open
sides and ends an all scaffolds more than
6 feet above the ground or floor. Toe-
beards shall be a minimum of 4 inches in
helght. Wire mesh shall be installed in
accordance With paragraph (a»(6) of
this section.

(!) Elevating and rotating work plat-
Jorms. Applicable requirements of Amer-
fcan  Natlona)l Standards Institute
A82.2-1369, Vehicle Mounted Elevaling
and Rotating Work Platforms, shall be
met for such ¢ :uwpment in use.

(g) Qutrigger scafiolds. (1) Qutrigger
beams shall extend not more than 6 feet
beyond the face of the building. The {n-
board end of outrigger beams, measured
from the fulcrum point to anchorage
point, shall be not less than 135 times the

outboard end in length. The beams shall
rest on edge, the sides shall be plumb, and
the edges shall be horizontal., The ful-
crum point of the beam shall rest on a
secure bearing at least § inches in each
horizontal dimension. The beam shall be
secured in place against movement and
shall be securely braced at the fulcrum
point agalnst tipping.

(2) The inboard ends of outrigger
beams shall be securely anchored either
by means of struts bearing against sllls
in contact with the overhead beams or
cejling, or by means of tension members
secured to the floor joists underfoot, or
by both {f necessary. The inboard ends of
outrigger beams shall be secured agalnst
tipping and the entire supporting struc-
ture shall be securely braced in both dl-
rections to prevent any horlzontal
movement.

(3) Unless outrigger scallolds are de-
signed by a registered professional engi-
neer competent in this fleld, they shall be
constructed and erected in accordance
with Table L-13, Qutrigger scaffolds, de-
signed by a registered professional engi-
neer, shall be constructed and erected in
eccordance with such deslgn.

TARLE L-13—MiNius NoMiNat S1I2E AND Maxivrx
SPACING OF MEMBERS OF QUTRIGGER SCAFFOLDS

”?“.Tum scafold Lightduty  Medlom duty
030,
25psta el Npst
Outrigper size........ 2x0in......... 3x10in.
Mat.mumoutrigger Q. tin. .. 61 Cfn.
spacing.

Planking.... . 2x 10:n.
Guardrall.. .23 2xdin.
Guardra'l uprights.,. 2x ¢1n. . 2z4n.
Tocboards............ 4 ta. (minl 4 In. (winl-

mun). mum).

(4) Planking shall be laid tight and
shall extend to within 3 inches of the
building wall. Planking shall be secured
to the beams.

¢5) Guardrails, not less than 2 x 4
inches or the equlvalent, approximately
42 inches high, with a midrail of 1- x 6-
inch lumber or equivalent, and toe-
boards, shall be installed at all open sl les
and ends on all scaffolds more than 6
feet above t1.: ground or floor. Toeboards
shall be a minimum of 4 inches In height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(h) Masons’ adjustable multiple-point
suspension scafiolds. (1) The scaffold
shall be :1ipable of sustaining 2 working toad
of 50 povnds per square foot and shall not be
Joaded in excess of that {igure.

(2) Tre scaffold shall be provided
with hoisting machines that meet the
requirements of Underwriters’ Labora-~
tories or Factory Mutual Engineering
Corporatlon.

(3) The platform shall be supported
by wire ropes, capable of supporting at
least 6 times the i{ntended load, sus-
pended from overhead outrigger beams.

(4) The scaffold outrigger beams shall
consist of structural metal securely fas-
tened or anchored to the frame or floor
system of the building or structure. .

(5) Each outrigger beam shall be
equivalent in strength to at least a stand-
ard 7-inch, 15.3-pound steel I-beam, at
least 15 feet Jong, and shall not project
more than € feet 6 inches beyond the
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bearing point.

(6) Where the overhang exceeds 6 feet
6 inches, outrigger beams shall be com-
posed of stronger beams or multiple
beams and be installed under the super-
vision of a competent person.

(T} All outrigger beams shall be set
and maintained with thelr webs in a
vertical position.

(8) A stop boit shall be placed at each
end of every outrigger beam.

(9) The outrigger beam shall rest on
suitable wood bearing blocks,

(10) The free end of the suspension
wire ropes shall be equipped with proper
size thimbles and secured by spilcing or
other eguivalent means. The running
ends shall be securely ettached to the
holsting drum and at least four turns
of wire rope shall at all times remain on
the drum. The use of fiber rope fis
prohibited.

{11) Where a single outrigger beam Iis
used, the steel shackles or clevises with
which the wire ropes are attached to the
outrigger beams shall be placed directly
over the hoisting drums,

{12) The scaffold platform shall be
equivalent in strength to at least 2-inch
planking. (For maximum planking
spans, see paragraph (a)(11) of this
section.)

(13) When employees are at work on
the scaffold and an overhead hazard
exists, overhead protection shall be pro-
vided on the scaffold, not more than 9
feet above the platform, consisting of 2-
inch planking, or material of equivalent
strength, laid tight, and extending not
less than the width of the scaffold.

(14) Each scaffold shall be installed or
relocated under the supervision of a com-
petent person.

(15) Guardrails, not less than 2 x 4
Inches or the equivalent, approximately
42 inches high, with 8 midrall, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6
feet above the ground or floor, Toeboards
shall be a minimum of ¢ Inches in helght.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(1) (Swinging scafolds) two-point
suspension. (1) Two-point suspension
scaffold platforms shall be not less than
20 inches nor more than 36 {nches wide
overall. The platform shall be securely
fastened to the hangers by U-bolis or by
other equivalent means.

(2) The hangers of two-point suspen-
slon scaffolds shall be made of mild steel,
or other equivalent materials, having a
cross-sectional area capable of sustain-
ing 4 times the maximum rated load,
and shall be designed with a support for
guardrail, intermediate rall, &and
toeboard.

(3) When holsting machines are used
on two-point suspension scaffolds, such
machines shall be of a design tested and
approved by Underwriters’! Laborato-
ries or Factory Mutual Engineering
Corporation.

(4) The roof frons or hooks shall be
of mild steel, or other equivalent mate~
rial, of proper size and design, securely
installed and anchored. Tiebacks of ¥i-
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inch manila rope, or the equivalent, shall
serve as a sccondary means of anchor-
age, installed at right angles to the face
of the building, whenever possible, and
secured to a structurally sound portion
of the building,

(5) Two-point suspenslon scaffolds
shall be suspended by wire, synthetic, or
fiber ropes capable of supporting at least
6 times the rated load. All other com-
ponents shall be capable of supporting
at least four times the rated load.

(6) The sheaves of all blocks, consist-
ing of at least one double and one single
block, shall fit the size and type of rope
used.

(T) All wire ropes, fiber end syn-
thetic ropes, slings, hangers, platforms,
and other supporting parts shall be in-
spected before every Installation. Pe-
riodic inspections shall be made while
the scaffold is in use.

(8) On suspension scaffolds designed
for a working load of 500 pounds, no
more than two men shall be permitted
to work at one time. On suspension scaf-
{olds with a working load of 750 pounds,
no more than three men shall be per-
mitted to work at one time. Each em-
ployee shall be protected by an approved
safety life belt attached to & lifeline. The
lifeline shall be securely attached to sub-
stantial members of the structure (not
scaffold), or to securely rigged lines,
which will safely suspend the employee
in case of a fall, In order to keep the
lifeline continuously attached, with a
minimum of slack, to a fixed structure,
the attachment point of the lifeline shall
be appropriately changed as the work
progresses.

(9) Two-point suspension scaffolds
shall be securely lashed to the building or
structure to prevent them from swaying.
Window cleaners’ anchors shall not be
used for this purpose.

(10) The platform of every two-point
suspension scaflold shall be one of the
following types:

() Ladder~type platforms. The side
stringer shall be of clear straight-grained
spruce or materials of equivalent
strength and durability. The rungs shall
be of straight-grained oak, ash, or
hickory, at least 1% inch in diameter,
with %a-inch tenons mortised into the
side stringers at least seven-elghths Inch,
The stringers shall be tied together with
tle rods not less than one-quarter inch
in diameter, passing through the string-
ers and riveted up tight against washers
on both ends. The flooring strips shall
be’ spaced not more than flve-elghths
inch apart except at the side rails where
the space may be 1 inch. Ladder-type
platforms shall be constructed in sac-
cordance with Table L-14.

i) Plank-type platforms. Plank-{ype
platforms shall be composed of not less
than nominal 2- x 10-inch unspliced
planks, properly cleated together on the
underside, starting 6 inches {rom each
end; intervals in between shall not ex-
ceed 4 feet. The plank-type platform
shall not extend beyond the hangers
more than 12 inches. A bar or other ef-
fective means shall be securely fastened
to the platform at each end to prevent
its slipping off the hanger, The span be-
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tween hangers for plank-type platlorms
shall not exceed 8 feet.

(iii) Beam-type platforms. Beam plat-
forms shall have side stringers of lumber
not less than 2 x 6 Inches set on edge. The
span between hangers shall not exceed
12 feet when beam platforms are used.
The flooring shall be supported on 2- x
6-inch cross beams, laid flat and set into
the upper edge of the stringers with a
snug fit, at intervals of not more than 4
feet, securely nailed in place. The fioor-
ing shall be 2f 1- x 6-inch material prop-
erly nailed. Floor boards shali not be
spaced more than one-half Inch apart.

(ivy Light metal-type platforms.
When used, shall be tested and listed
according to Underwriters’ Laborato-
ries or Factory Mutual Engineering
Corporation.

(11) Guardrails, not less than 2 x 4
inches, or the equivalent, approximately
42 inches high, with a midrail, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6
{eet above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(]) Stone setters’ adjustable multiple-
point suspension scaffolds, (1) The scaf-
fold shall be capable of sustaining a
working load of 25 pounds per square foot
and shall not be overloaded. Scaffolds
shall nat be used for storage of stone or
other heavy materials,

(2) When used, the hoisting machine
and jts supports shall be of a type tested
and listed by Underwriters’ Leborato-
ries or Factory Mutual Engineering
Corporation.

(3) The platform shall be securely
fastened to the hangers by U-bolts or
other equivalent means. (For materials
and spans, see subdivision (i) of para-
graph (i) (10), Plank-Type Platforms,
and Table L-14 of this sectfon.)

(4) The scaffold unit shall be sus-
pended from metal outriggers, iron
brackets, wire rope slings, or iron hooks.

(5) Outriggers, when used, shall be set
with their webs In a vertical position, se-
curely anchored to the bullding or struc-
ture and provided with stop bolts at each
end, n
(8) The scaffold shall be supported by
wire rope capable of supporting at least
6 times the rated load. All other com-
ponents shall be capable of supporting
at least 4 times the rated load.

(1) The free ends of the suspension

wire ropes shall be equipped with proper
size thimbles, secured by splicing or other
equivalent means. The running ends shall
be securely attached to the hoisting drum
and at least four turns of wire rope shall
remain at the drum at all times.

(8) When two or more scaffolds are
used on a building or structure, they shall
not be bridged one to the other, but shall
be maintained at even height with plat-
forms abutting closely.

(9) Guardralls, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrail, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6
{eet above the ground or floor. Toeboards
shall be a minimurn of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (a)(6) of this
section.

(k) Single-point adjustable suspen-
sion scaflolds. (1) The scaffolding, in-
cluding power units or manually oper-
ated winches, shall be of a type tested
and listed by Underwriters' Laborato-
ries or Factory Mutual Engineering
Corporation.

(2) The power units may be either
electrically or alr motor driven.

(3) All power-operated gears and
brakes shall be enclosed.

(4) In addition to the normal operat-
ing brake, all power-driven units shall
have an emergency brake which engages
automatically when the normal speed of
descent is exceeded.

(5) The hoisting machines, cables, and
equipment shall be regularly serviced and
inspected.

(6) The units may be comblned to
form a two-point suspenslon scaffold.
Such scaffold shall then comply with
paragraph (1) of this section.

(1) The supporting cable shall be verti-
cal for its entire length, and the basket
shall not be swayed nor the cable fixed to
any intermediate points to change the
original path of travel.

(8) Suspension methods shall conform
to applicable provisions of paragraphs
(h) and ({) of this section.

(9) Guards, midrails, and toeboards
shall completely enclose the cage or bas-
ket. Guardrails shall be no Jess than 2 x 4
inches or the equivalent, approximately
42 inches above the platform. Midrails
shall be 1 x 6 inches or the equivalent,
installed equidistant between the guard-
rail and the platform. Toeboards shall
"be a minimum of 4 inches in height.

(10) For additional details not covered
in this paragraph, applicable technical
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portions of American National Standards
Institute, A120, 1970, Power-Operated
Devices for Exterfor Building Mainte-
nance Powered Platforms, shall be used.

(1) Boatswain’s chairs, (1} -The chalr
seat shall not be less than 12 x 24 inches,
and 1-inch thickness. The seat shall be
reinforced on the underside by cleats
securely fastened to prevent the board
from splitting.

(2} The two fiber rope seat stings shall
be of %i-inch diameter, reeved through
the four seat holes so as to cross each
other on the underside of the seat.

(3) Seat slings shalt pe of at least da-
inch wire rope when an employee is con-
ducting a heat-praducing process, such
as gas or arc welding.

¢4¢) The employee shall be protected by
a safety belt and lifeline in accord-
ance with § 1926.104. The attachment
point of the lifeline to the structure shall
be appropriately changed as the work
progresses.

(5) The tackle shall consist of correct
size ball bearing or bushed blocks and
properly spliced 3g-inch diameter first-
grade manila rope, or equivalent.

(§) The roof frons, hooks, or the object
to which the tackle is anchored, shall
be securely Installed. Tiebacks, when
used, shall be installed at right angles to
the face of the bullding and securely
fastened.

(m) Carpenters’ bracket scaffolds. (1)
the brackets shall consist of a triangular
wood frame not less than 2 x 3 inches
in cross section, or of metal of equivalent
strength. Each member shal} be properly
fitted and securely joined.

(2) Each bracket shall be attached to
the structure by means of one of the
following:

(1) A bolt, no less than five-elghths
inch {n diameter, which shall extend
through to the inside of the building
wall;

(ii) A metal stud attachment device;

(iil) Welding to steel tanks;

(iv) Hooking over a well-secured and
adequately strong supporting member.

(3) The brackets shall be spaced no
more than 8 {eet apart.

(4) No more than two employees shall
occupy any given 8 feet of a bracket scaf-
fold at any one time. Tools and mate-
rials shall not exceed 75 pounds in addi-
tion to the occupancy.

(5) The platform shall consist of not
less than two 2- x 10-inch nominal size
planks extending not more than 12
inches or less than 6 Inches beyond each
end support.

(6) Guardrails, not less than 2 x 4
inches or the equivalent, approximately
42 inches high, with a midrall, or 1- x
6-inch lumber or equivalent, and toe-
boards, shall be installed at all open
sides and ends on all scaffalds more than
6 feet above the ground or floor. Toe-
boards shall be a minimum of 4 inches
in height. Wire mesh shall be installed
in accordance with paragraph (a)(6) of
this section. .

(n) Bricklayers' square scafolds. (1)
The squares shall not exceed 5 feet in
width and 5 feet in height.

(2; Members shall be not less than
those specified in Table L~15.

TaSLE  L~15—MINtMUM DIMENSIONS FOR
BRICKLAYERS' SQUARE SCAFFOLD MEMBERS
Members Dimensions
Bearers or horizontal members_.. 2 x @ in.

B8 meemcemmacamemam—m——e - 2x81o.
Braces at corners 1 x61n
Braces dlagonally {rom center

frame. 1x8n

(3) The squares shall be reinforced on
both sides of each corner with 1- x 6-inch
gusset pieces. They shall also have di-
agonal braces 1 x 8 inches on both sides
running from center to center of each
member, or other means to secure equly-
alent strength and rigidity.

(4) The squares shall be set not more
than 5 feet apart for medium duty scaf-
iolds, and not more than 8 feet apart
for light duty scaffolds. Bracing, 1 x 8
inches, extending from the bottom of
each square to the top of the next square,
shall be provided on both front and rear
sides of the scaffold.

(5) Platform planks shall be at least
2- x 10-inch nominal size. The ends of the
planks shall overlap the bearers of the
squares and each plank shall be sup-
ported by not less than three squares,

(6) Bricklayers’ square scaffolds shall
naot exceed three tiers in height and shall
be so constructed and arranged that one
square shall rest directly above the other.
The upper tiers shall stand on a con-
tinuous row of planks laid across the
next lower tier and be nailed down
or otherwise secured to prevent
displacement.

(1) Scaffolds shall be level and set
upon a firm foundation.

(0) Horse scafiolds. (1) Horse scaf-
folds shall not be constructed or ar-
ranged more than two tiers or 10 feet in
heolght.

(2) The members of the horses shall
be not less than those specified in Table
L-16.

Taste L-16—MiNiMum  DIMEINSIONS FOR
HoRrSE ScarFoLp MEMBERS
Members Dimensions

Horizontal members or 3x4in

bearers,

| 7T 1Y x 4% in.

Llongitudinal brace between 3Ix6in.

legs.
Gusset brace at top of legs.. 1xBin.
Half dlagonal braces....... 1% x 4% In,

(3) Horses shall be spaced not more
than 5 feet for medium duty and not
more than 8 feet for light duty.

(4) When arranged in tlers, each
horse shall be placed directly over the
horse in the tier below,

(5) On all scaffolds arranged In tlers,
the legs shall be nalled down or other-
wise secured to the planks to prevent dis-
placement or thrust and each tier shall
be substantlally cross braced.

(6) Horses or parts which have be-
come weak or defective shall not be used.

(7) Guardrails. not less than 2 x 6
inches or the equivalent, approximately
42 inches high, with & midrall, of 1- x ¢~
inch lumber or equivalent, and toe-
boards, shall be installed at all open sides
and ends on all scaffolds more than 6 feet
above the ground or floor. Toeboards

shall be a minimum of 4 inches in height.
Wire mesh shall be installed in accord-
ance with paragraph (2)(6) of this
section.

(p) Needle beam scaffold. (1) Wood
needle beams shall be not less than 4 x 6
Inches in size, with the greater dimension
placed in e vertical direction. Metal
beams or the equivalent, conforming to
paragraphs (a) (8) and (10) of this sec-
tion, may be used and sha)l not be
altered or moved horizontally while they
are in use,

(2) Ropes or hangers shall be pro-
vided for supports. The span between
supports on the needle beam shall not
exceed 10 feet for 4~ x §-inch timbers.
Rope supports shall be equivalent in
strength to l-inch diameter first-grade
manila rope.

(3) The ropes shall be attached to the
needle beams by a scaffold hitch or a
properly made eye splice. The loose end
of the rope shall be tied by a bowline
knot or by a round turn and a half hitch.

(4) The scaflold hitch shall be ar-
ranged so as to prevent the needle beam
from rolling or becoming otherwise
displaced.

(5) The platform span between the
needle beams shall not exceed 8 feet
when using 2-inch scaflold plank. For
spans greater than 8 feet, platforms shall
be designed based on design require-
ments for the special span. The overhang
of each end of the platform planks shall
be not less than 6 inches and not more
than 12 inches.

(6) When needle beam scaffolds are
used, the planks shall be secured against
slipping.

(1) All unattached tools, bolts, and
nuts used on needle beam scaffolds shall
be kept in suitable containers, properly
secured.

(8) One end of & needle beam scaffold
may be supported by a permanent struc-
tural member conforming to paragraphs
(a) (8) and (10) of this section.

(9) Each employee working on a
needle beam scaffold shall be protected
by a safety belt and lifeline {n accord-
ance with § 1926.104.

(q) Plasterers®, decorators’, and large
area scaffolds. (1) Plasterers’, lathers’,
and ceillng workers’ inside scaffolds shall
be constructed in accordance with the
general requirements set forth for inde-
pendent wood pole scaffolds. (See para-
graph (b) and Tables L-7, 8, and 9 of
this section.)

(2) All platform planks shall be lald
with the edges close together,

(3) When independent pole scaffold
platforms are erected in sections, such
sections shall be provided with connect-
ing runways equipped with substantial
guardrails.

14) Guardralls, not less than 2 x 4
{inches or the equivalent, approximately
42 inches high, with a midrail of 1- x 6-
inch lumber or equivalent, and toe-
boards, shall be installed on all open
sides and ends on all scaffolds more than
6 feet above the ground or floor. Toe-
boards shall be £ minimum of 4 Inches in
holght. Wire mesh shall be installed in
accordance with paragraph (a)(6) of
this section.
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(r} Interior hung scaflolds. (1) An in-
terior hung scaffold shall be hung or
suspended from the roof structure or
ceiling beams.

() The suspending wire or fiber rope
shall be capable of supporting at least
6 times the rated load. The rope shail
be wrapped at least twice around the
supporting members ana twice arcund
the bearers of the scaffold, with each end
of the wire rope secured by at least three
standard wire-rope clips propeny
Instalted.

(3) For hanging wood scaflolds, the
following minimum nominal size ma-
terial shall be used:

(i) Supporting bearers 2 x 10 inches
onedge;

1) Planking 2 x 10 inches, with maxi-
mum span 7T feet for heavy duty and 10
feet for light duty or medlum duty.

(4) Steel tube and coupler members
may be used for hanging scaffolds with
both types of scaflold designed to sustain
a uniform distributed working load up
to heavy duty scaffold loads with &
safety factor of four.

(5) Guardrails, not Jess than 2 x 4
inches or the equivalent, approximately
42 inches high, with a mldrail of 1- x 6-
inch lumber or equivalent, and toeboards,
shall be installed at all open sides and
ends on all scaffolds more than 6 feet
above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
Wire mesh shali be Installed in accord-
ance with paragraph (a)(§) of this
sectlon.

(s) Ladder jack scafolds. (1) Al
ladder jack scaffolds shall be limited to
light duty and shall not exceed a helght
of 20 feet above the floor or ground.

(2) Allladders used In connection with
ladder !ack scaffolds shall be heavy-duty
ladders and shall be designed and con-
structed in accordance with American
National Standards Institute A 14.1-1968,
Safety Code for Portable Wood Ladders,
and A 14.2-1968, Safety Code for Port-
able Metal Ladders, Cleated ladders shall
not be used for this purpose,

(3) The ladder jack shall be so
designed *and constructed that it will
bear on the side rails in addition to the
ladder rungs, or if bearing on rungs only,
the bearing ares shall be at least 10
inches on each rung.

(4) Ladders used in conjunction with
ladder jacks shall be so placed, fastened,
held, or equipped with devices so as to
prevent slipping.

(5) The wood platform planks shall
be not less than 2 {nches nominal in
thickness. Both metal and wood platform
planks shall overlap the bearing surface
not less than 12 Inches. The span be-
tween supports for wood shall not exceed
8 feet. Platform width shall be not less
than 18 inches.

(6) Not more than two employees shall
occupy any given 8 feet of any ladder
jack scaffold at any one time.

(t) Window jack scaflolds. (1) Win-
dow Jack scaffolds shall be used only for
the purpose of working at the window
opening through which the fack is placed.

(2) Window Jacks shall not be used
to support planks placed between one

window jack and another or for, other
clements of scaflolding.

(3) Window jack scaffolds shall be
provided with guardralls unless safety
belts with lifelines are attached and pro-
vided for employee.

(4) Not more than one employee shall
occupy a window jack scaffold at any one
time.

(u) Roofing brackets. (1) Roofing
brackets shall be constructed to fit the
pitch of the roof.

(2) Brackets shall be secured in place
by nailing in addition to the pointed
metal projections. When it is impractical
to nail brackets, rope supports shall be
used. When rope supports are used, they
shall consist of first-grade manila of at
least 3¢-inch diameter, or equivalent.

(3) A catch platform shall be in-
stalled below the working area of roofs
more than 10 feet from the ground to
eaves with a slope greater than 3 inches
in 12 inches without a parapet. In width,
the platform shall extend 2 feet beyond
the projection of the eaves and shall be
provided with a guardrail, midraii, and
toeboard. This provision shall not apply
where employees engaged in work upon
such roofs are protected by a safety belt
attached to a lifeline,

(v) Crawling boards or chicken lad-
ders. (1) Crawling boards shall be not
less than 10 inches wide and 1 inch thick,
having cleats 1 x 1% inches. The cleats
shall be equal in length to the width of
the board and spaced at equal intervals
not to exceed 24 inches, Nails shall be
driven through and clinched on the
underside. The crawling board shall ex-
tend from the ridge pole to the eaves
when used in connection with roof con-
struction, 1epair, or maintenance.

(2) A firmly fastened lifeline of at
least 34-inch diameter rope, or equiv-
alent, shall be strung beside each crawl-
ing board for a handhold.

(3} Crawling boards shall be secured
to the roof by means of adequate ridge
hooks or other eflective means.

(w) Float or ship scaffolds. (1) Float
or ship scaffolds shall not be used to sup-
port more than three men and a few
light tools, such as those needed for
riveting, bolting, and welding, They shall
be constructed as designd In subpara-
graphs (2) through (6) of this para-
graph, unless substitute designs and
materials provide equivalent strength,
stablility, and safety.

(2) The platform shall be not less
than 3 feet wide and 6 feet Iong; made of
4-inch plywood, equivalent to American
Plywood Association Grade B-B, Group
I, Exterior, or other similar material.

(3) Under the platform, there shall be
two supporting bearers made from 2- x
4-inch, or 1- x 10-inch rough, “selected
lumber,”" or better. They shall be {ree of
knots or other flaws and profect 6 inches
beyond the platform on both sides. The
ends of the platform shall extend 6
inches beyond the outer edges of the
bearers. Each bearer shall be securely
fastened to the platform.

(4) An edging of wood not Jess than
3% x 1% iInches or equivalent shall be
placed around all sides of the platform to

prevent tools from rolling off.

(5) Supporting ropes shall be 1-inch
diameter manila rope or equivalent, free
from deterioration, chemical damage,
flaws, or other imperfections. Rope con-
nections shall be such that the platform
cannot £hift or slip. If two ropes are used
with each float, they shall be arranged so
as to provide four ends which are to be
securely fastened to an overhead sup-
port. Each of the two supporting ropes
shall be hitched around one end of
bearer and pass under the platforms to
the other end of the bearer where it is
hitched again, leaving sufficlent rope at
each end for the supporting ties.

(6) Each employee shall be protected
by an approved safety lifebelt and life-
line, in accordance with § 1926.104.

(x) Form scafolds. (1) Form scaffolds
shall be constructed of wood or other
suitable materials, such as steel or alu-
minum members of known strength
characteristics. All scaffoids shall be de-
signed and erected with a minimum
safety factor of 4, computed on the basis
of the maximum rated load.

(2) All scaffold planking shall be a
minimum of 2- x 10-inch nominal Scaf-
fold Grade, as recognized by approved
grading rules for the species of lumber
used, or equivalent material. Maximum
permissible spans shall not exceed 8 feet
on centers for 2- x 10-inch nominal
planking. Scaffold planks shall be either
nailed or bolted to the ledgers or of such
length that they overlap the ledgers at
least 6 Inches. Unsupported projecting
ends of scaffolding planks shall be lim-
ited to a maximum overhang of 12
inches.

(3) Scaffolds shall not be loaded in
excess of the working load for which they
were designed.

(4) Figure-four form scaffolds: (D)
Figure-four scaffolds are intended for
light duty and shall not be used to sup-
port loads exceeding 25 pounds per
square foot unless specifically designed
for heavier loading. For minimum design
criteria, see Table I-17.

TaBLE L~17—MINIMUM DESICN CRITERIA FOR
FicoRz-Four FORM SCAFFOLDS

Members Dimensions
Uprights 2x4in.0or2x8in.
1x61n.
1xéin.
- 2x4in.
Guardrail helght..__. Approximately 42 in,
Intermediate guard- 1x6in.
ralls,
Toeboards 4in. { ).
Maximum jeogth of 3 ft. & in. (unsup-
ledgers ported).
PlADKING ccvccncocana 2x101n.
Upright spacinge-.... 8 1t. 0 in. {ou cen~
ters).

(4) Figure-four form scaffold {rames
shall be spaced not more than 8 feet on
centers and constructed from sound lum-
ber, as follows: The outrigger ledger
shall consist of two pieces of 1- x 6-inch
or heavier material nailed on opposite
sldes of the vertical form support. Ledg-
ers shall projec. not more than 3 feet
6 inches from the outside of the form
support and shall be substantially braced
and secured to prevent tipping or turm-
{ng. The khee or angle brace shall inter-
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sect the ledger at least 3 feet from the
form at an angle of approximately 45°,
and the lower end shall be nailed to a
vertical support. The platform shall con-
sist of two or more 2- x 10-inch planks,
which shall be of such length that they
extend at least 6 inches beyond ledgers
at each end unless secured to the Jedgers.
When planks are secured to the ledgers
(nailed or bolted), a wood filler strip
shall be used between the ledgers. Un-
supported projecting ends of planks shall
be limited to an overhang of 12 inches.

(5) Metal bracket form scaffolds: (1)
Metal brackets or scaffold Jacks which
are an integral part of the form shall be
securely bolted or welded to the form.
Folding type brackets shall be either
bolted or secured with a locking-type pin
when extended for use.

(ii} “Clip-on” or “hook-over” brackets
may be used, provided the form walers
are bolted to the form or secured by snap
lies or shea-bolt extending through the
form and securely anchored.

tiii> Metal brackets shall be spaced
not more than 8 feet on centers.

(jv) Scaffold planks shall be either
bolted to the metal brackets or of such
length that they overlap the brackets at
each end by at least 6 inches. Unsup-
ported projecting ends of scaffold planks
shall be limited to a maximum overhang
of 12 inches.

(v) Metal bracket form scaffolds shall
be equipped with wood guardrails, inter-
mediate ralls, toeboards, and scaffold
planks meeting the minimum dimensions
shown in Table L-18. (Metal may be sub~
stituted for wood, providing it affords
equivalent or greater design strength.)
TasLE L-18—MINIMUM DESICN CRITERIA FOK

MEeTaL BRACKET FORM SCAFFOLDS

Members Dimensions
Uprights cecevec-oo.- 2x41in.
Guardrails ....-. . 2Xx41in.
Guardrall height.. ... Approximately 42 In.

Intermediate guard- 1x6in.

rails.

Toeboards .ceceeceaa 4in. (mIinimum}
Planking ececeecmcann 2x81in.

(6) Wooden bracket form scaflolds:
(i) Wooden bracket form scaffolds shall
be an integral part of the form panel.
The minimum design criteria set forth
herein and in Table L-19 cover scaffold-
ing intended for light duty and shall not
be used to support losds exceeding 25
pounds per square foot, unless specifi-
cally designed for heavier loading.

(ii) Scaflold planks shall be either
nailed or bolted to the ledgers or of such
length that they overlap the ledgers at
each end by at least 6 inches. Unsup-
ported projecting ends of scaffold planks
shall be limited to a maximum overhang
of 12 inches.

TABLE L-19—MiNIMUM DESIGN CRITERIA FOR
WooDEN BRACKET FoRM SCArroLps

Members Dimensions
Uprights ... 2x4in.or2x6in,
Support ledgers. ... 2x61n.
Maxtmum  scaffold 3 ft.61in.

width,
Braces . ooooco..a 1x6in,
Guardralls ... 2x41n,

Guardrail helght... Approximately 42 In.
Intermediate guard- 1x6in.

rails,
Toeboards .__.._... 41in, (mintmum).
Upright spacing.... B81t.01n. (on centers).

(iii) Guardrails and toeboard shall be
installed on all open sides and ends of
platforms and scaffolding over 6 feet
above floor or ground. Guardrails shall
be 2- x 4-inch nominal dimension or
equivalent, approximately 42 inches
high, supported at intervals not to ex-
ceed 8 feet. Guardrails shall be equipped
with midrails constructed of 2- x 4~inch
nominal lumber or equivalent. Toeboards
shall be constructed of 1- x 6-inch nomi-
nal lumber or equivalent and shall ex-
tend not less than 4 inches above the
scaffold plank.

§ 1926.452 Definitions applicable to this
subpart.

(a) “Ladders™—{(1} “Cleats"—Ladder
crosspieces of rectangular cross section
placed on edge on which a person may
step in ascending or descending.

(2) “Single cleat ladder"—One which
consists of a pair of side ralls, usually
parallel, but with flared side rails per-
missible, connected together with cleats
that are joined to the side rails at reg-
ular intervals.

(3) “Double cleat ladder"—One that
is simnilar to a single cleat ladder, but is
wider, with an additional center rail
which will allow for two-way traffic for
workmen in ascending and descending.

(b) “Scaffolding”—(1) *“Bearer”—,
horjzontal member of a scaffold upon
which the platform rests and which may
be supported by ledgers.

(2) “Boatswain's chair"—A seat sup-
ported by slings attached to a suspended
rope, designed to accommodate one
workman in a sitting position.

(3) “Brace”—A tie that holds one
scaffold member in a fixed position with
respect to another member.

(4) “Bricklayers' square scaflold"—A
scaffold composed of framed wood
squares which support a platform, lim-
ited to light and medium duty.

¢(5) “Carpenters’ bracket scaffold"—A
scaffold consisting of wood or metal
brackets supporting a platform.

(6) “Coupler"—A device for locking
together the component parts of a tubu-
lar metal scaffold. (The material used
for the couplers shall be of a structural
type, such as a drop-forged steel, mallea-
ble iren, or structura) grade aluminum.)

(7) “Crawling board or chicken Jad-
der"—A plank with cleats spaced and
secured at equal intervals, for.use by a
worker on roofs, not designed to carry
any material,

(8) “Double pole or independent pole
scaffold"—A scaffold supported from the
base by a double row of uprights, In-
dependent of support from the walls
and constructed of uprights, ledgers,
horizontal platform bearers, and di-
agonal bracing.

(9) “Float or ship scaffold"—A scaf-
fold hung from overhead supports by
means of ropes and consisting of a sub-
stantial platform having diagonal brac-
ing underneath, resting upon and se-
curely fastened to two parallel plank
bearers at right angles to the span.

10) “Guardrail”—A rail secured to
uprights and erected along the exposed
sides and ends of platforms.

(11) “Heavy duty scaffold”—A scaf-
fold designed and constructed to carry a
working load not to exceed 75 pounds
per square foot.

(12) “Horse scaffold"—A scaffold for
light or medium duty, composed of horses
supporting a work platform.

(13) “Interior hung scaffold”—A scaf-
fold suspended from the ceiling or roof
structure.

(14) “Ladder jack scaffold"—A light
duty scaffold supported by brackets at-
tached to ladders.

(15) “Ledgers (stringer)—A horizon-
tal scaffold member which exlends from
post ta post and which supports the put-
logs or bearers forming s tie between
the posts.

(16) "Light duty scaffold"—A scaffold
designed and constructed to carry a
working load not to exceed 25 pounds per
square foot.

(17) “Manually propelied mcbile scaf-
fold"—A portable rolling scaflold sup-
ported by casters.

(18) “Masons’ adjustable multiple-
point suspension scaffold"—A scaffold
having a continuous platform supported
by bearers suspended by wire rope from
overhead supports, so arranged and op-
erated as to permit the raising or lower-
ing of the platform to desired working
positions.

(19) “Maximum rated load”—The
total of all joads including the working
load, the weight of the scaffold, and such
other loads as may be reasonably
anticipated.

(20) “Medlum duty scaffold"—A scaf-
fold designed and constructed to carry
a working load not to exceed 50 pounds
per square foot.

(21) “Midrail"—A rail approximately
midway between the guardrail and plat-
form, secured to the uprights erected
along the exposed sides and ends of
platforms.

(22) “Needle beam scaffold”"—A light
duty scaffold consisting of needle beams
supporting a platform.

(23) “Outrigger scaflold"—A scaffold
supported by outriggers or thrustouts
projecting beyond the wall or face of the
building or structure, the inhoard ends
of which are secured inside of such build-
ing or structure.

(24) “Putlog”—A scaffold member
upon which the platform rests.

(25) “Roofing or bearer bracket"—A
bracket used in slope roof construction,
having provisions for fastening to the
roof or supported by ropes fastened over
the ridge and secured fo some suitable
object.

(26) “Runner”—The lengthwise hori-
zontal bracing or bearing members or

th.

(27) “Scaffold”—Any temporary ele-
vated platform and its supporting struc-
ture used for supporting workmen or
materials, or both.

(28) “Single-point adjustable suspen-
slon scaffold"—A manually or power-
operated unit designed for light duty use,
supportad by & single wire rope from an
overhead support so arranged and op-
erated as to permit the raising or lower-
ing of platform to desired working
positions.
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(29) “Single-polescaffold”—Platforms
resting on putlogs or cross beams, the
outside ends of which are supporied on
ledgers secured to a single row or posts
or uprights, and the {nner ends of which
are suppotted on or in a wall.

(30) “Stone setters’ adjustable mul-
tiple-point  suspension  scaffoid”—A
swinging type scaffold having a platform
supported by hangers suspended at four
points 50 as to permit the raising or
lowering of the platform to the desired
working position by the use of hoisting
machines.

(31) “Toeboard"—A barrier secured
along the sides and ends of a platform
to guard against the falling of material,

(32) “Tube and coupler scaflnld"—An
assembly consisting of tubing which
serves as posts, bearers, braces, ties, and
runners, a base supporting the posts, and
special couplers which serve to connect
the uprights and to join the varjous
members.

(33) “Tubular welded frame scaf-
fold"—A secticnal panel or frame metal
scaffold substantjally bullt up of pre-
fabricated welded sections which conslsts
of posts and horizontal bearer with inter-
mediate members.

(34) “Two-point suspension scaffold
(swinging scaffold) "—A scaffold, the
platform of which is supported by hang-
ers (stirrups) at two points, suspended
from averhead supperts 50 as to permit
the ralsing or lowering of the pletform
to the desired working position by tackle
or hoisting machines.

(35) “Window jack scaffold"—A scaf-
fold the platform of which Is supported
by a bracket or jack which projects
through a window opening.

(36) “Working load"—Load imposed
tgy men, materials, and equipment.

Subpart M—Floor and Wall
Openings, and Stairways

§ 1926.500 Guardrails, handrails, and
covers.

(a) General provisior. Thls subpart
shall epply o temporary or emergency
conditions where there is danger of em-
ployees or materials falling through
floor, roof, or wall openings, or from
stairways or runways.

() Guarding of floor openings and
floor holes. (1) Floor openings shall be
gun:ded by a standard railing and toe
boards or cover, as specified in paragraph
{f) ¢f this section. In general, the ralling
shall be provided on all exposed sides,
except at entrances to stalrways.

(2) Ladderway floor openings or plat-
forms shall be guarded by standard rail-
ings with stendard toe boards on al
exposed sldes, except at entrance to open-
ing, with the passage through the ralling
either provided with a swinging gate or
50 offset that a person cannot walk
directly into the opening.

(3) Hatchways and chute floor open-
ings shall be guarded by one of the fol-
lowing:

(1) Hinged covers of standsd strength
and construction and a standard railing
with only one exposed side. When the
opening is not in use, the cover shall be
closed or the exposed side shall be
guarded at both top end intermediate

positions by removable standard railings;

(i) A removable standard railing with
toe board on not more than two sides
of the opening and fixed standard rail-
ings with toe boards on all other exposed
sides. The removable railing shall be kept
in place when the opening is not in use
and should preferably be hinged or
otherwise mounted so as to be con-
veniently replaceable.

(4) Wherever there Is danger of fall-
ing through a skylight opening, it shall
be guarded by a fixed standard ralling
on all exposed sides or a cover capable
of sustalning the weight of a 200-pound
person.

¢5) Pits and trap-door floor openings
shall be guarded by floor opening covers
of standard strength and construction.
While the cover is not in place, the pit
or trap openings shall be protected on all
exposed sides by removable standard
railings.

(6) Manhole floor openings shall be
guarded by standard covers which need
not be hinged in place, While the cover
is not in place, the manhole opening
shall be protected by standard railings,

(7) Temporary floor openings shall
have standard railings.

(8) Floor holes, into which persons can
accidentally walk, shall be guarded by
either a standard railing with standard
toe board an all expased sides, or a floor
hole cover of standard strength and con-
struction that is secured agalnst acci-
dental displacement. While the cover is
not in place, the floor hole shall be
protected by a standard railing.

(9) Where doors or gates open directly
on a stalrway, a platform shall be pro-
vided, and the swing of the door shall not
reduce the effective width of the platform
to less than 20 inches.

(¢} Guardirg of wall openings. (1)
Well openings, from which there is &
drop of more than 4 feet, and the bottom
of the opening s less than 3 feet above
the working surface, shall be guarded as
follows:

(1) When the height and placement of
the opening in relation to the working
surface {s such that elther a standard ratl
or Intermediate rall will effectively re-
duce the danger of {alling, one or both
shall be provided;

i) The bottom of a wall opening,
which Is less than 4 inches above the
working surface, regardless of width,
shall be protected by a standard toe-
board or an enclosing screen either of
solid construction or as specified in para-
graph (£) () (1) of this section.

(2) Extension platforms outside of
wall openings onto which materials can
be hoisted for handling shall have side
rails or equivalent guards of standard
specifications.

(3) When a chute {s attached to &n
opening, the provisions of subparagraph
(1) of this paragraph shall apply, except
that a toehoard is not required,

(@) Guarding of open-sided floors,
platforms, and runways. (1) Every open-
sided floor or platform 6 feet or more
above adjacent floot or ground level shall
be guarded by a standard railing, or the
equivalent, as specified in paragraph (f}
() of this section, pn all open sides, ex-

cept where there is entrance to a ramp,
stairway, or fixed ladder. The ralling
shall be provided with a standard toe-
board wherever, beneath the open sides,
persons ¢can pass, or there is moving ma-
chinery, or there is egquipment with
which falling materials could create a
hazard.

(2) Runways shall be guarded by a
standard ralling, or the equivalent, as
specified in paragraph ({) of this section,
on all open sides, 4 feet or more above
fioor or ground level. Wherever tools, ma-
chine parts, or materials are likely to
be used on the runway, a toe board shall
also be provided on each exposed side.

(3) Runways used excluslvely for
special purposes may have the railing on
one side omitted where operating condi-
tions necessitate such omission, provid-
ing the falling hazard i{s minimized by
us‘Lng a runway not less than 18 inches
wide.

(4) Where employees entering upon
runways become thereby exposed to ma-
chinery, electrical equipment, or other
danger not a falling hazard, additional
guarding shall be provided.

(5) Regardless of height, open-sided
floors, walkways, platforms, or runways
above or adjacent to dangerous equip-
ment, pickling or galvanizing tanks, de-
greasing units, and similar hazards, shall
be guarded with a standard ralling and
toe board.

(e) Stairway railings and guards. (1)
Every flight of stairs having four or more
risers shall be equipped with standard
stair railings or standard handralls as
specified below, the width of the stair to
be measured clear of all obstructions ex-
cept handrails:

(§) On stairways less than 44 inches
wide having both sides enclosed, at least
one handrail, preferably on the right side
descending;

(it On stairways less than 44 inches
wide having one side open, at least one
stair ralling on the open side;

(iil) On stairways less than 44 inches
wide having both sides open, one stair
railing on each side;

(iv) On stairways more than 44 inches
wide but less than 88 inches wide, one
handrail on eacl enclosed side and one
stalr railingon-each-open side;

(v) On stairways 88 or more inches
wide, one handrall on each enclosed side,
one stalr railing on each open side, and
one Intermediate stair ralling located ap-
proximately midway of the width,

(2) Winding stairs shall be equipped
with a handrail offset to prevent walking
on all portions of the treads having widtn
less than § inches.

«f) Standard specifications. (1) A
standard railing shall consist of top rail,
intermediate rail, toeboard, and posts,
and shall have a vertical height of ap-
proximately 42 inches from upper sur-
face of top rail to floor, platform, run-
way, or ramp level. The top rail shall be
smooth-sur{aced throughout the length
of the ralling. The intermediate rall shall
be halfway between the top rail and the
floor, platform, runway, or ramp. The
ends of the rafls shall not overhang the
terminal posts except where such over-
hang does not constitute a projection
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hazard. Minimum requirements for
standard railings under various types of
construction are specified in the follow-
ing paragraphs:

lzii,): For wood railings, the posts shall
be of at least 2-inch by 4-inch stock
spaced not to exceed 8 feet! the toprail
shall be of at least 2-inch by 4-inch
stock: the intermediate rail shall be of
at least 1-inch by 6-inch stock.

(i) For plpe railings, posts and top
and intermediate railings shall be at
least 1% Inches nominal diameter with
posts spaced not more than 8 feet on
centers.

(1ii) For structural steel railings, posts
and top and intermediate rails shall be
of 2-inch by 2-inch by 3-inch 'nngles
or other metal shapes of equivalent
bending strength, with posts spaced not
more than 8 fcet on centers.

(iv) The anchoring of posts and {ram-
ing of members for railings of all types
shall be of such construction that the
completed structure shall be capable of
withstanding a load of at least 200
pounds applied in any direction at any
point on the top rail, with a minimum
of deflection.

(v) Railings receiving heavy stresses
from employees trucking or handling
materials shall be provided additional
strength by the use of heavier stock,
closer spacing of posts, bracing, or by
other means,

(vi) Other types, sizes, and arrange-
ments of railing construction are ac-
ceptable, provided they meet the
following conditions:

(a) A smooth-surfaced top rail at a
height above floor, platform, runway, or
ramp level of approximately 42 inches;

(1) A strength to withstand at least
the minimum requirement of 200 pounds
top rall pressure with a minimum of
deflection;

(¢) Protection between top rall and
floor, platform, runway, ramp, or stair
treads, equivalent at least to that
afforded by a standard intermediate
rail;

(d) Elimination of overhang of rail
ends unless such overhang does not
constitute a hazard.

(2) A stalr railing shall be of con-
struction similar to a standard raillng,
but the vertical height shall be not more
than 34 inches nor less than 30 inches
from upper surface of top rail to surface
of tread in line with face of riser at
forward edge of tread.

(3} () A standard toeboard shall be
4 inches minimum in vertical height from
its top edge to the level of the floor, plat-
form, runway, or ramp. It shall be se-
curely fastened in place and have not
more than 14-inch clearance above floor
level. It may be made of any substantial
material, either solid, or with openings
not over 1 inch in greatest dimension.

(1) Where material Is plled to such
height that a standard toeboard does
not provide protection, paneling, or
screening from floor ta intermediate rajl
or to top rail sha!! be provided.

(4) (1) A standard handrail shall be
of construction similar to a standard
railing except that it {s mounted on a
wall or partition, and does not include

y

an intermediate rail. It shall have a
smooth surface along the top and both
sides of the handrial. The handrail shall
have an adequate handhcld for any one
grasping it to avold falling. Ends of the
handrail shall be constructed so as not
to constitute a projecticn hazard.

(i) The height of handrails shall be
not more than 34 inches nor less than 30
inches from upper surface of handrail
to surface of tread, in line with face of
riser or to surface of ramp.

(dil) All handrails and railings shall
be provided with a clearance of approxi-
mately 3 inches between the handrail or
railing and any other object.

(5) Floor opening covers shall be of
any material that meets the following
strength requirements:

({) Conduits, trenches, and manhole
covers and their supports, when located
in roadways, and vehicular aisles, shall
be designed to carry a truck rear-axle
load of at least 2 times the maximum
intended load;

(i) The floor opening cover shall be
capable of supporting the maximum {n-
tended load and so installed as to pre-
vent accidental displacement.

(6) Skylight openings that create a
falling hazard shall be guarded with a
standard railing, or covered in accord-
ance with subparagraph (5) (i) of this
paragraph.

¢(7) Wall opening protection shall
meet the following requirements:

(i) Barriers shall be of such construc-
tion and mounting that, when in place
at the opening, the barrier is capable of
withstanding & load of at least 200
pounds applied In any direction (except
upward), with a minimum of deflection
at any point on the top rail or corre-
sponding member.

(il) Screens shall be of such construc-
tion and mounting that they are capable
of withstanding a load of at least 200
pounds applied horizontally at any point
on the near side of the screen. They may
be of solid construction, of grill work
with openings not more than 8 inches
long, or of slat work with openings not
more than 4 inches wide with length
unrestricted.

§ 1926.501

(a) On all structures, two or more
floors (20 feet or over} in height, steir-
ways, ladders, or ramps shall be provided
for employees during the construction
period.

(b) Stairway railings and guardralls
shall meet the requirements of § 1518.500
(e) and ({).

(c) All parts of stairways shall be free
of hazardous projections, such as pro-
truding nails.

(d) Debris, and other loose materials,
shall not be allowed on or under
stairways.

(e) Slippery conditions on stalrways
shall be eliminated as soon as possible
after they occur.

() Permanent steel or other metal
stairways, and landings with hollow
pan-type treads that are to be filled with
concrete or other materials, when used

Stairways.

during construction, shall be filled to the *

level of the nosing with solid material.
The requirement shall not apply during

the period of actual construction of the
stalrways themselves.

(g) Woaden treads for temporary
service shall be full width.,

(h) Metal landings shall be secured in
place before fllling.

(§) Temporary stalrs shall have a
landing not less than 30 inches in the
direction of travel at every 12 feet of
vertical rise.

{J) Stalrs shall be Installed at angles
to the horlzontal of between 30° and 50°.

(k) Rise height and tread width shall
be uniform throughout any flight of
stairs including any foundation structure
used as one or more treads of the stalrs.

(1) All stairs shall be lighted in ac-
cordance with Subpart D of this part.

{m) Spiral stalrways shall not be per-
mitted except for special limited usage
and secondary access situations where it
is not practical to provide a~onventional
stalrway.

§ 1926.502 Delfinitions
this subpart.

(a) “Floor hole”—An opening measur-
ing less than 12 inches but more than 1
inch in its least dimension in any floor,
roof, or platform through which ma-
terials but not persons may fall, suchas a
belt hold, pipe opening, or slot opening.

(b) “Floor opening”—An opening
measuring 12 inches or more in {ts least
dimension in any floor, roof, or platform,
through which persons may fall.

(¢) “Handrail"—A bar or pipe sup-
ported on brackets from a wall or parti-
tion, &s on a stairway or ramp, W fur-
nish persons with a handhold in case of
tripping.

(d) “Nose, nosing”—That portlon of
a tread projecting beyond the face of the
riser iImmediately below.

(e) “Platform"—A working space for
persons, elevated above the surrounding
floor or ground, such as a balcony or
platform for the operation of machinery
and equipment.

(f) “Runway"—A passageway for per-
sons, elevated above the surrounding
floor or ground Jevel, such as a footwalk
along shafting or & walkway between
buildings.

(g) “Rise"—The vertical distance
from the top of & tread to the top of the
next higher tread.

(h) “Stair platform”—An extended
step or landing breaking & continuous
run of stajrs,

(1) “Stalr railing”—A vertical barrier
erected along exposed sides of a stalrway
to prevent falls of persons,

(J) “Stairs. starways"—A serles of
steps leading from one level or floor to
another, or leading to platforms, pits,
boiler rooms, crossovers, or around
machinery, tanks, and other equipment
that are used more or less continuously
or routinely by employees or only occa-
sionally by specific individuals. For the
purpose o. this subpart, a serles of steps
and landings having three or more rises
constitutes stairs or stalrway,

(k) “Standard ralling"—A vertical
barrier erected along exposed -~dges of a
ficor opening, wall opening, ramp, plat-

iform, or runway to prevent falls of
persons.

(1) “Standard strength and construc-
tion"—Any construction of ralilings,

applicable to
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covers, or other guards that meets the
requirements of this subpart.

(m) *“Toe board"—A vertical bartier
at floor level erected along exposed edges
of a fSoor opening, wall opening, plat-
form, runway, or ramp to prevent falls
of materials,

(n) “Tread width”—The horizontal
distance from front to back of tread,
including nosing, when used.

(0) “Wall openung”—An opening st
least 30 tnches high and 18 inches wide,
{n any wall or partition, through which
persons may fall, such as & yard-arm
doorway or chute opening.

Subpart N—Cranes, Derricks, Hoists,
Elevators, and Conveyors

§ 1926.550 Cranes and derriche

(a) General requirements. (1) The
employer shall comply with the manu-
facturer’s specifications and lmitations
applicable to the operation of any and
all cranes and derricks. Where manufac-
turer’s specifications are not available.
the limitations assigned to the equip-
ment shall be based on the deiermina~
tions of a qualified engineer competent
n this fleld and such determinations will
be appropriately documented and re-
corded. Attachments used with cranes
shall not exceed the capacity, rating, or
scope recommended by the manufac-
turer.

(2) Rated load capacities, and rec-
ommended operating speeds. special
hazard warnings, or instruction, shall
be conspicuously posted on all equip-
ment. Instructions or warnings shall be
visible to the operator while he is at his
control station.

(3) A boom angle Indicator and a load
indicating device in good working order
shall be provided. A load moment device
approved by a government or private
agency recognized by the US. Depart-
ment of Labor will be accepted in lieu of
8 boom eangle indicator and a load-
indicating device.

(4) Hand signals to crane and der-
rick operators shall be those prescribed
by the applicable ANSI standard for the
type of crane In use. An {llustration of
the signals shall be posted at the job site.

535 The empioyer shall designate a
competent person who shall inspect all
machinery and equipment prior to each
use, and during use to make sure it is in
safe operating condition. Any deflcien-
cies shall be repaired, or defective parts
replaced, before continued use.

(6) A thorough, annua)l Inspection of
the holsting machinery shall be made by
a competent person, or by & government
or private agency recognized by the U.S.
Department of Labor, The employer shall
maintain a record of the dates and re-
sults of inspections for each holsting
machine and plece of equipment.

(T} Wire rope shall be taken out of
service when any of the following condi-
tions exist:

() In running ropes, six randomly
‘distributed broken wires in one lay or
ihree broken wires in one strand in one

ay;

(i) Wear of one-third the original
diameter of outside individual wires.

Kinking, crushing, bird caging, or any
other damage resulting in distortion of
the rope structure;

(iii) Evidence of any heat damage
{from any cause:

tiv) Reductions from nominal diam-
eter of more than one-sixty-fourth inch
for diameters up to and including flve-
sixteenths inch, one-thirty-second Inch
for diameters three-efghths inch o and
including one-half inch, three-sixty-
fourths inch for diameters nine-six-
teenths inch to and including three-
fourths inch, one-sixteenth inch for
diameter seven-eighths inch to 1%
inches inclusive, three-thirty-seconds
inch for diameters 134 to 1% inches
tnclusive;

(v) In standing ropes, more than two
brcken wires in one lay in sections be-
yond end connections or more than one
broken wire at an end connection,

<vi) Wire rope safety factors shall be
in accordance with American National
Standards Institute B 30.5-1968 or SAE
J959-1966.

(8) Bells, gears, shafts, pulleys,
sprockets, spindles, drums, fly wheels,
chains, or other reclprocating, rotating,
or other moving parts or equipment
shall be guarded if such parts are ex-
posed to contact by employees, or other-
wise create a hazard. Guarding shall
meet tlie requirements of the American
National Standards Institute B 15.1-
1958 Rev., Safety Code for Mechanical
Power Transmission Apparatus.

t9) Accessible areas within the swing
radius of the rear of the rotating super-
structure of the crane, either perma-
nently or temporarily mounted, shall be
barricaded in such a manner as to pre-
vent an employee from being struck or
crushed by the crane.

«10) All exhaust pipes shall be
guarded or insulated in areas where con-
tact by employees is possible in the per-
formance of normal duties.

(11} Whenever internal combustion
engine powered equipment exhausts in
enclosed spaces, tests shall be made and
recorded to see that employees 2ie not
exposed Lo unsafe concentrations of toxic
gases or oxygen deficient atmospheres.

<12y All windows in cabs shall be
of safety glass, or equivalent, that intro-
duces no visible distortjon. that will
interfere with the safe operation of the
machine.

(13) «1) Where nccessary for rigging
or service requirements, a ladder, or
steps, shall be provided to give access to
a cab roof.

(il) On cranes, guardrails, handholds
and steps shall be provided for easy
access to the car and cab conforming to
American National Standards Institute
B30.5.

(i Platforms and walkways shall
have anti-skid surfaces.

(14) Fuel tank filler pipe shall be lo-
cated in such a position, or protected in
such manner, as to not allow splll or
overflow to run onto the engine, exhaust.
or electrical equipraent of any machine
being fueled. )

(1) An accessible fire extinguisher of
5BC rating, or higher, shall be avallable
at all operator stations or cabs of
equipment.

(i) All fuels shall be transported,
stored, and handled to meet the rules of
Subpart F of this part. When fuel is
transported by vehicles on public high-
ways, Department of Transportation
rules contained in €9 CFR Parts 177 and
393 concerning such vehicular trans-
portation are considered applicable,

(15} Except where electrical distribu-
tion and transmisslon lines have been de-
energized and visibly grounded at point
of work or where insulating barriers, not
a part of or an attachment to the equip-
ment or machinery, have been erected to
prevent physical contact with the lines,
equipment or machines shall be operated
proximate to power lines only in accord-
ance with the following:

(1) For lines rated 50 kV. or below,
minimum clearance between the lines
and any part of the crane or lcad shall
be 10 feet;

1) For lines rated over 50 kV., mini-
mum clearance between the lines and
any part of the crane or load shall be 10
feet plus 0.4 inch for each 1 kV. over 50
kV., or use twice the length of the line
tnsulator but never less than 10 feet;

ti1iv In transit with no load and boom
lowered, the equipment clearance shall
be 2 minimum of 4 feet for voltages less
than 50 kV., and 10 feet for voltages over
50 kV. up to and including 345 kV., and
16 feet for voltages up to and including
750 kV.

vy A person shall be designated to
observe clearance of the equipment and
give timely warning for all operations
where it is difficult for the operator to
maintain the desired ¢learance by visual
means:

v) Cage-type boom guards, insulat-
ing links, or proximity warning devices
may be used on cranes, but the use of
such devices shall not alter the require-
ments of any other regulation of this
part even if such device is required by
law or regulation;

(vi) Any overhead wire shall be con-
sidered to be an energized line unless
and urntil the person owning such line
or the electrical utility authorities in-
dicate that it is not an energized line
and it has been visibly grounded;

(vil) Prior to work near transmitter
towers where an electrical charge can be
induced .in the equipment or materials
being handled, the transmitter shall be
de-energized or tests shall be mude to
determine If electrical charge s inijuced
on the crane. The following precatitions
shall be taken when necessary to iissi~
pate induced voltages:

ta) The equipment shall be pro ided
with an electrical ground directly ta the
upper ratating structure supporting the
boom; and

(b) Ground Jumper cables shall be
attached to materials being handled by
boom equipment when electrical charge
s induced while working near energized
transmitters. Crews shall be provided
with nonconductive poles having large
alligator clips or other similar protection
to attach the ground cable to the load.

(¢} Combustible and flammable ma-
terials shall be removed from the imme-
‘dlate area prior to operations.

(16) No meodifications or additions
which affect the capacity or safe opera-
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tlon of the equipment shall be made by
the employer without the manufacturer's
written approval. If such modifications
or changes are made, the capacity, opera-
tion, and maintenance instruction plates,
tags, or decals, shall be changed accord-
ingly. In no case shall the original safety
factor of the equipment be reduced.

(17) The employer shall comply with
Pawer Crane and Shovel Associntion,
Mobile Hydraulic Crane Standard No. 2.

(18) Sideboom cranes mounted on
wheel or crawler tractors shall meet the
requirements of SAE J743a~1964.

<b) Crawler, locomotive, and truck
cranes. (1) Al jibs shall have positive
stops to prevent their movement of more
than 5° above the straight line of the
Jib and boom on conventional type crane
booms. The use of cable type belly slings
does not constitute compliance with this
rule.

(2) All crawler, truck, or locomative
cranes in use shall meet the applicable
requirements for design, Inspection, con-
struction, testing, maintenance and op-
eration as prescribed in the ANSI
B30.5-1968, Safety Code for Crawler,
Locomative and Truck Cranes.

(¢) Hammerhead tower cranes. (1)
Adequate clearance shall be maintained
between moving and rotating structures
of the crane and fixed objects to allow
the passage of employees without harm.

(2) Employees required to perform
duties on the horizontal boom of ham-
merhead tower cranes shall be protected
agalnst falling by guardrails or by
safety belts and lanyards attached to
lifelines in conformance with Subpart E
of this part.

(3) Buffers shall be provided at both
ends of travel of the trolley.

(4) Cranes mounted on rail tracks
shall be equipped with llmit switches
limiting the travel of the crane on the
track and stops or buffers at each end
of the tracks.

(5) All hammerhead tower cranes in
use shall meet the applicable require-
ments for design, construction, installa-
tion, testing, maintenance, inspection,
and operation as prescribed by the
manufacturer,

¢d) Overhead and gantry cranes. (1)
The rated load of the crane shall be
plainly marked on each side of the crane,
and if the crane has more than one hoist-
ing unit, each hoist shall have its rated
load marked on it or its load block, and
thls marking shall be clearly legible
from the ground or floor.

{2) Bridge trucks shall be equipped
with sweeps which extend below the top
of the rall and project in front of the
truck wheels.

(3) Except for Nloor-operated cranes,
a gong or other effective audible warning
signal shall be provided for each crane
equipped with a power traveling
mechanism.

(4) All overhead and gantry cranes in
use shall meet the applicable require-
ments for design, construction, installa-
tion, testing, maintenance, Inspection,
and operation as prescribed in the ANSI
B30.2.0-1967, Safety Code for Overhead
and Gantry Cranes.

(e) Derricks. All derricks in use shall
meet the applicable requirements for
design, construction, installatfon, inspec-
tion, testing, maintenance, and operation
as prescribed in American National
Standards Institute B30.6-1969, Safety
Code for Derricks.

) Floating cranes and derricks—(1)
Mobile cranes mounted on barges. (1)
When a mobile crane is mounted on a
barge, the rated load of the crane shall
not exceed the original capacity specified
by the manufacturer,

(1) A load rating chart, with clearly
legible letters- and figures, shall be pro-
vided with each crane, and securely fixed
st a location easlly visible to the opera-
tor.
(ilf) When load ratings are reduced to
stay within the lUmits for list of the
barge with a crane mounted on it, & new
load rating chart shall be provided.

(iv) Mobile cranes on barges shall be
positively secured.

(2) Permanently mounted floating
cranes and derricks. (§) When cranes and
derricks are permanently installed on a
barge the capacity and limitations of use
shall be based on competent design
criteria.

(i) A load rating chart with clearly
legible letters and figures shall be pro-
vided and securely fixed at a location eas-
1ly visible to the operator.

il) Floating cranes and floating der-
ricks In use shall meet the applicable
requirements for design, construction, in-
stallation, testing, maintenance, and
aperatlon as prescribed by the manufac~
turer.

(3) Protection of employees working
on barges. The employer shall comply
with the applicable requirements for pro-
tection of employees working onboard
marine vessels specified In § 1926.605.

§ 1926.551 Helicopters.

(a) Helicopter cranes when used shall
be certified and conform to all applica-
ble regulations of the FAA, 14 CFR Part
133,

(b) Rotorcraft pilots shall be lcensed
to conduct external-load operations in
accordance with the FAA regulations, 14
CFR Part 133.

§ 1926.552 Matucisl hoists, personnel
hoists, and clevatore.

(a) General requirements. (1) The
employer shall comply with the man-
ufacturer’s specifications and lim{tations
applicable to the operation of all hoists
end elevators. Where manufacturer’s
specifications are not avallable, the lim-
itations assigned to the equipment shall
be based on the determinations of a pro-
fessional engineer competent in the fleld.

(2) Rated load capacities, recom-
mended operating speeds, and speclal
hazard warnings or instructions shall be
posted on cars and plat{forms.

(3) Wlre rope shall be removed from
service when any of the following con~
ditions exists:

(1) In hoisting ropes, six randomly

distributed broken wires in one rope lay

CAPCO

or three broken wires In one strand in
one rope lay;

(if) Abrasfon, scrubblng, flattening, or
peening, causing loss of more than one-
third of the original diameter of the
outside wires;

(ii{) Evldence of any heat damage re-
sulting from a torch or any damage
caused by contact with electrical wires;

(iv) Reductifon from nominal diam-
eter of more than three sixty-fourths
inch for diameters up to and including
three-fourths inch; one-sixteenth inch
for diameters seven-eighths to 1%
inches; and three thirty-secands inch for
diameters 1% to 1% inches.

(4) Hoisting ropes shall be installed
in accordance with the wire rope manu-
facturer's recommendations.

(5) The instalirtion of live booms on
hoists is prohibited.

6) The use of endless belt-type man
1ifts on construction shall be prohibited.

(b) Material hoists, (1) (1} Operating
rules shall be established and posted at
the operator’s station of the hoist. Such
rules shall include signal system and
allowable line speed for varfous loads.
Rules and notices shall be posted on the
car frame or crosshead in a conspicucus
location, including the statement “No
Riders Allowed.”

(1) No person shall be allowed to ride
on material holsts except for the pur~
poses of Inspection and maintenance.

(2) All entrances of the holstways
shall be protected by substantial gates
or bars which shall guard the full width
of the landing entrance. All hoistway
entrance bars and gates shall be painted
with diagonal contrasting colers, such
as black and yellow stripes.

(1) Bars shall be not less than 2- by
4-inch wooden .bars or the equivalent,
located 2 feet from the holstway line.
Bars shall be located not less than 36
inches nor more than 42 Inches above
the floor,

(i) Gates or bars protecting the en-
trances to holstway shall be equipped
with a latching device.

(3) Overhead protective covering of
2-inch planking, 3-inch plywood, or
other solid material of equivalent
strength, shall be provided on the top
of every material holst cage or platform.

(4) The operator's station of a hoist-
ing machine shall be provided with over-
head protection equivalent to tight
planking not less than 2 inches thick.
The support for the overhead protection
shall be of equal strength.

(5) Holst towers may be used with or
without an enclosure on all sides. How-
ever, whichever alternative is chosen, the
following applicable conditions shall be
met;

(1) When a hoist tower is enclosed, it
shall be enclosed on all sides {or its en-
tire height with a screen enclosure of
L-inch mesh, No. 18 U.S. gauge wire or
equivalent, except for landing access.

(i} When a hoist tower Is not en-
closed, the hoist platform or car shall be
totally enclosed (caged) on all sides for
the full helght between the ficor and the

"overhead protective covering with %-

inch mesh of No. 14 U.S. gauge wire or
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equivalent. The holst platform enclosure
shall include the required gates for load-
ing and unloading. A 6-foot high en-
closure shall be provided on the unused
sides of the hoist tower at ground level.

(6) Car arresting devices shall be in-
stalled to function In case of rope {ailure,

(7) All material hoist towers shall be
designed by a }icensed professional engi-
neer.

(8) All material hoists shall conform
to the requirements of ANSI A10.5-1969,
Safety Requirements for Material
Holists.

(c) Personnel hoists. (1) Hoist towers
outside the structure shall be enclosed
for the full height on the side or sides
used for entrance and exit to the struc-
ture. At the lowest landing, the enclosure
on the sides not used for exit or entrance
to the structure shall be enclosed to &
height of at least 10 feet. Other sides of
the tower adjacent to floors or scaffold
platforms shall be enclosed to a height of
10 feet above the level of such floors or
scaffolds.

(2) Towets inside of structures shall
be enclosed on all four sides throughout
the full helght.

(3) Towers shall be anchored to the
structure at intervals not exceeding 25
feet. In addition to tle-ins, a serles of
guys shall be installed. Where tie-ins
are not practical the tower shall be an-
chored by means of guys made of wire
rope at least one-half fnch in dlameter,
securely fastened to anchorages to en-
sure stability.

(4) Holstway doors or gates shall be
not less than 6§ feet 6 Inches high and
shall be provided with mechanical locks
which cannot be operated from the land-
ing side, and shall be accessible only ta
persons on the car,

(5) Cars shall be permanently en-
closed on sll sides and the top, except
sides used for entrance and exit, which
have car gates or doors.

(6) A door or gate shall be provided
at each entrance to the car which shall
protect the full width and height of the
car entrance opening.

(7) Overhead protective covering of
2-inch plenking, 34-inch plywood or
other solid material of equivalent
strengih shall be provided on the top
of every personnel hoist.

{8) Doors or gates shall be provided
with electric contacts which da not allow
movement of the holst when door or gate
is open.

(9) Safetles shall be capable of stop-
ping and holding the car and rated load
when travellng at governor tripping
speed.

(10} Cars shall be provided with &
capacity and data plate secured in a con-
spicuous place on the car or crosshead.

(11) Internal combustion engines shall
not be permitted for direct drive.

(12) Normal and final terminal stop-
ping devices shall be provided.

(13) An emergency stop switch shall
be provided in the car and marked
“Stop.”

(14) Ropes: (1) The minlmum num-
ber of hoisting ropes used shall be three
{lorlstgcuon holsts and two for drum-type

oists.

¢§1) The minimum diameter of hoisting
and counterweight wire ropes shall be
15-inch.

«ii) Safety factors:

MiniduM FACTORS OF SAFETY FOR SUSPENSION

Wire Rores
Rope specd Minimum
in feet per factorof
minute: safety

(15) Following assembly and erection
of hoists, and before being put in serv-
ice, an inspection and test of all func-
tions and safety devices shall be made
under the supervision of a competent
person. A similar inspection and test is
required following major alteration of an
existing installation. All hoists shall be
inspected and tested at not more than
3-month Intervals. Records shall be
maintained and kept on file for the du-
ration of the job.

(16) All personnel hoists used by em-
ployees shall be constructed of materials
and components which meet the specl-
fications for materlals, construction,
safety devices, assembly, and structural
integrity as stated In the American Na-
tional Standard A10.4-1963, Safety Re-
quirements for Workmen's Hoists. The
requirements of this subpgragraph (16)
do not apply to cantilever type person-
nel hotsts.

(17} 1) Persannel hoists used in bridge
tower construction shall be approved by
a registered professional engineer and
erected under the supervision of a quali-
fied engineer competent in this field.

(ii) When a holst tower is not en-
closed, the holst platform or car shall be
totally cnclosed (caged) eon all sides for
the full height between the floor and the
overhead protective covering with ¥%-
inch mesh of No. 14 U.S. gauge wire or
equivalent. The holst platform enclosure
shall include the required gates for load-
ing and unloading.

(§i1) These hoists shall be inspected
and maintained on 8 weekly basls. When-
ever the hoisting equipment is exposed to
winds exceeding 35 miles per hour it shall
be inspected and put in operable condi-
tion before reuse.

(lv) Wire rope shall be taken out of
service when any of the following condi-
tions exist:

(@) In running ropes, six randomly
distributed broken wires in one lay or
lthree brokenq wires in one strand in one

ay,

() Wear of one-third the original
dismeter of outside individual wires.
Kinking, crushing. bird caging, or any
other damage resulting in distortion of

the rope structure;

(c) Evidence of any heat damage
from any cause;

{(d) Reductions from nominal diam-
eter of more than three-sixty-fourths
inch for diameters to and including
three-fourths inch, one sixteenth inch
for diameter seven-eighths inch to 1'%
inches Inclusive, three-thirty-seconds
inch for diameters 1% to 1!% inches
inclustve;

(e) In standing ropes, more than {wo
broken wires in one lay in sections be-
yond end connectlons or more than one
broken wire at an end connection.

(d) Permanent elevators under the
care and custody of the employer and
used by employees for work covered by
this Act shall comply with the require-
ments of American National Standards
Institute A17.1-1965 with addenda
A17.1a-1967, Al17.1b-1968, A17.1c-1969,
A17.12-1970, and inspected In accordance
with A17.2-1960 with addenda Al7.2a-
1965, A17.2b-1967.

§ 1926.553 Basc-mounted drum livista,

(a) General requirements. (1) Ex-
posed moving parts such as gears, pro-
jecting screws, setscrews, chain, cables,
chain sprockets, and reciprocating or
rotating parts, which constitute a hazard,
shall be guarded.

(2) All controls used during the nor-
mal operation cycle shall be located
within easy reach of the operator's
station.

(3) Electric motor operated hoists
shall be provided with:

() A device to disconnect all motors
from the line upon power failure and not
permit any motor to be restarted until
the controller handle is brought to the
“off” position;

(11} Where applicable, an overspeed
preventive device;

(i) A means whereby remolely
operated holsts stop when any control s
ineffective.

(4) All base-mounted drum hoists in
use shall meet the applicable require-
ments for design, construction, installa-
tion, testing, inspection, maintenance,
and operation, as prescribed by the
manufacturer.

b} Specific requirements. [Reserved]

§ 1926.554 Overhead hoists.

(a) General requirements. (1) The
safe working load of the overhead holst,
as determined by the manufacturer, shall
be Indicated on the hofst, and this safe
working load shall not be exceeded.

(2) The supporting structure to which
the holst is attachad shall have a safe
working load equal to that of the hoist.

(3) The support shall be arranged so
as to provide for free movement of the
holst and shall not restrict the hoist from
lining itself up with the load.

(4) The holst shall be installed only
in Jocations that will permit the operator
to stand clear of the load at all times,

(5) Alr hoists shall be connectd to an
alr supply of suffickunt capsacity and pres-
sure to safely operate the hoist. All alr
hoses supplying alr shall be positively
connected to prevent thelr becoming dis-
connected during use.
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(6) All overhead hoists {n use shall
meet the applicable requirements for
construction, design, installation, testing,
inspection, maintenance, and operation,
as prescribed by the manufacturer.

(b) Specific requirements. (Reserved}

§ 1926.555 Conveyors.

(8) General requirements, (1) Means
for stopping the motor or engine shall
be provided at the operator's station.
Conveyor systems shall be equipped with
an audible warning signal to be sounded
immediately before starting up the
conveyor.

(2) If the operator’s station is at & re-
mote point, simllar provisions for stop-
ping the motor or engine shall be pro-
vided at the motor or engine location.

(3) Emergency stop switches shall be
arranged so that the conveyor cannot be
started again until the actuating stop
switch has been reset to running or “On”
position.

(4) Screw conveyors shall be guarded
to prevent employee contact with turn-
ing flights,

(5) Where a conveyor passes over work
areas, alsles, or thoroughfgres, suitable
guards shall be provided to protect em-
ployees required to work below the con-
veyors,

(6) All crossovers, alsles, and passage-
ways shall be conspicuously marked by
suitable signs, as required by Subpart G
of this part.

(7) Conveyors shall be locked out or
otherwise rendered inoperable, and
tagged out with a “Do Not Operate” tag,
during repairs and when operation is
hazardous to employees performing
malintenance work.

(8) All conveyors in use shall meet the
applicable requirements for design, con-
struction, linspection, testing, mainte-
nance, and operation, as prescribed in
the ANSI B20.1-1957, Safety Code for
Conveyors, Cableways, and Related
Equipment.

Subpart O-—Mator Vehicles, Mecha~
nized Equipment, and Marine
Operations

§ 1926.600 Equipment.

(a) General requirements. (1) All
equipment left unattended at night, ad-
Jacent to & highway in normal use, or ad-
Jacent to construction areas where work
is in progress, shall have appropriate
lights or reflectors, or barricades
equipped with appropriate lights or re-
flectors, to identify the location of the
equipment.

(2) A safety tire rack, cage, or equiva-
lent protection shall be provided and used
when inflating, mounting, of dismount-
ing tires installed on split rims, or rims
equipped with locking rings or similar
devices.

(3) (i} Heavy machinery, equipment,
or parts thereof, which are suspended or
held aloft by use of slings, hoists, or jacks
shall be substantially blocked or cribbed
to prevent falling or shifting before em-
ployees are permitted to work under or
between them. Bulldozer and scraper
blades, end-loader buckets, dump bodles,
and similar equipment, shall be ejther
fully lowered or blocked when being re-

paired or when not in use, All controls
shall be in a neutral position, with the
motors stopped and brakes set, unless
work being performed requires other-
wise,

(i1} Whenever the equipment Is
parked, the parking brake shall be set.
Equipment parked on inclines shall have
the wheels chocked and the parking
brake set.

(4) The use, care and charging of all
batteries shall conform to the require-
ments of Subpart K of this part,

(5) All cab glass shall be safety glass,
or equivalent, that introduces no visible
distortion affecting the safe operation
of any machine covered by this subpart.

(6) All equipment covered by this sub-
part shall comply with the requirements
of §1926.550(a) (15} when working or
being moved in the vicinlty ol power
lines or energized transmitters.

(b) Specific requirements. [Reserved)

Motor schicles.

§ 1926.601

(a) Coverage. Motor vehicles as cov-
ered by this part are those vehicles that
operate within an off-highway jobsite,
not open to public traffic. The require-
ments of this section do not apply to
equipment for which rules are prescribed
in§ 1926.602.

(b) General requirements. (1) All ve-
hicles shall have a service brake system,
an emergency brake system, and a park-
ing brake system. These systems may use
commton components, and shall be main-
tained in operable condition.

(2) (i) Whenever visibility conditions
warrant additional light, all vehicles, or
combinations of vehicles, in use shall be
equipped with at least two headlights
and two tailllghts in operable condition.

(i) All vehicles. or combination of
vehicles, shall have brake lightsin opera-
ble condition regardless of light con-
ditlons.

(3) All vehicles shall be equipped with
an adequate audible warning device at
the operator’s station and in an operable

condition,

{4; No employer shall use any motor
vehicle equipment having an obstructed
view to the rear unless:

(1) The vehicle has a reverse signal
elarm audible above the surrounding
nolse level or:

(i) The vehicle is backed up only
when an observer signals that it is safe
to do so.

(5) All vehicles with cabs shall be
equipped with windshields and powered
wipers. Cracked and broken glass shall
be replaced. Vehlcles operating in areas
or under conditions that cause fogging
or frosting of the windshields shall be
equipped with operable defogging or de-
{rosting devices.

(6) All haulage vehicles, whose pay
load is loaded by means of cranes, power
shovels, loaders, or similar equipment,
shall have & cab shield and/or canopy
adequate to protect the operator from
shifting or falling materials.

(7) Tools and material shall be se-
cured to prevent movement when trans-
ported in the same compartment with
employees.

(8) Vehicles used to transport em-
ployees shall have seats firmly secured
and adequate for the number of employ-
ees to be carrled.

(9) Seat belts and anchorages meeting
the requirements of 49 CFR Part 571 (De~
partment of Transportation, Federal
Motor Vehicle Safety Standards) shall
be installed in all motor vehicles.

(10) Trucks with dump bodies shall
be equipped with positive means of sup-
port, permanently attached, and capable
of being locked in position to prevent
accidental lowering of the body while
glaincenance or inspection work is being

one.

(11) Operating levers, controlling
hofsting or dumping devices on haulage
bodies, shall be equipped with a latch
or other device which will prevent acci-
denta] starting or tripping of the
mechanism.

(12) Trip handles for tallgates of
dump trucks shall be so arranged that,
in dumping, the operator will be in the
clear.

(13) () Al rubber-tired motor vehicle
equipment manufactured on or after
May 1, 1972, shall be equipped with fend-
ers. All rubber-tired motor vehicle
equipment manufactured before May 1,
1872, shall be equipped with fenders not
later than May 1, 1973.

i} Mud flaps may be used in lieu of
fenders whenever motor vehicle equip-
ment is not designed for fenders.

(14) All vehlcles in use shall be
checked at the beginning of each shift
to assure that the following parts, equip-
ment, and accessorles are in safe operat-
ing condition and free of apparent
damage that could cause failure while in
use: Service brakes, including trailer
brake connections; parking system
(hand brake); emergency stopping §ys-
tem (brakes); tires; horn; steering
mechanism; coupling devices; seat belts;
operating controls; and safety devices.
All defects shall be corrected before the
vehicle is placed in service. These
requirements also apply to equipment
such as lghts, reflectors, windshield
wipers, defrosters, fire extingulshers, etc.,
where such equipment is necessary.

§ 1926.602 Material

ment.

(a) Earthmoving equipment; general.
(1) These rules apply to the follow-
ing types of earthmoving equipment:
scrapers, loaders, crawler or wheel trac~
tors, bulldozers, off-highway trucks,
graders, agricultural and industrial trac~
tors, and similar equipment. The promul-
gation of specific rules for compactors
and rubber-tired “skid-steer” equipment
is reserved pending consideration of
standards currently being developed.

<2) Seat belts. (1) Seat belts shali be
provided on all equipment covered by
this section and shall meet the require-
ments of the Soclety of Automotive En-
gineers, J386-1969, Seat Belts for Con-
struction Equipment. Seat belts for agri-
cultural and light industrial tractors
shall meet the seat belt requirements of

handling equip-
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Society of Automotive Engineers J333a-
1970, Operator Protection for Agricul-
tural and Light Industrial Tractors.

1) Seat belts need not be provided
foc equipment which Is designed only for
standup operation.

(iff) Seat belts need not be provided
for equipment which does not have roll-
over protective structure (ROPS) or
adequate canopy protection.

(3) Roadway grades. Roadway grades
for construction equipment use shall be
designed by a qualified engineer, com-
petent in this field, and constructed to
accommodate all of the equipment using
the roadway. Emergency access ramps
and berms shall be constructed to
restrain and control runaway vehicles.

(4) Brakes. All earthmoving equip-
ment mentioned in this § 1518.602(a)
shall have a service braking system ca-
pable of stopping and holding the equip-
ment {ully loaded, as specified in Soclety
of Automotive Engineers SAE-J237,
Xoader Dozer-1971, J236, Graders—
1971, and J319b, Scrapers-1971. Brake
systems for self-propelled rubber-tired
off-highway equipment manufactured
after January 1, 1972 shall meet the
applicable minimum performance cri-
teria set forth in the following Soclety
of Automotive Engineers Recom-
mended Practices:

Self-Propelled

Scrapers ._.. SAE J319b-19T1
Sel{-Propelled

Graders .__._ SAEJ236-1871
Trucks and

Wagons . SAE J166-1971
Front End Lo

rs
and Dozers_. BAE J237-19T1

(5) Fenders. Pneumatic-tired earth-
moving haulage equipment (trucks,
scrapers, tractors, and trailing units)
whose maximum speed exceeds 15 miles
per hour, shall be equipped with fenders
on all wheels to meet the-requirements
of Society of Automotive Engineers SAE
J321a-1970, Fenders for Pneumatic-
Tired Earthmoving Haulage Equipment.
An employer may, of course, at any time
seek to show under §1926.2. that the un-
covered wheels present no hazard to per-
sonnel from flying materials.

(6) Rou-over protection structures
(ROPS). The promulgation of standards
requiring roll-over protective structures
(ROPS) Is reserved pending further
studv and development.

(1) Rollover protective structures for
off-highway trucks. The promulgation
of standards for rollover protective struc-
tures for off-highway trucks is reserved
pending further study and development.

8) Specific eflective dates—brakes
and fenders. Equipment mentloned in
subparagraphs (4) and (5) of his para-
graph, and manufactured after Januvary
1, 1972, which is used by any employer
after that date, shall comply with the
applicable rules prescribed therein con-
cerning brakes and fenders. EQuipment
mentioned in subparagraphs (4) and (5)
of this paragraph, and mzufactured
before January 1, 1972, which s used
by any employer -fter that date, shall
meet the applicable rules prescribed
herein not later than June 30, 1973. It
should be noted that, as permitted under

§ 1926.2, employers may request varja-
tions from the applicable brakes and
fender standards required by this sub-
part. €Employers wishing to seek varia-
tions from the applicable brakes and
fenders rules may submit any requests
for variations after the publication of
this document in the FESERAL REGISTER.
Any statements intending to meet the
requirements of §1926.2(b) (4), should
specify how the variation would protect
the safety of the employees by provid-
ing for any compensating restrictions on
the operation of equipment.

(9) Audible alarms. (1) All bidirec-
tional machines, such as rollers, com-~
pacters, front-end loaders, bulidozers,
and similar equipment, shall be equipped
with a horn, distinguishable from the
surrounding noise level, which shall be
operated as needed when the machine {s
moving {n either direction. The horn
shall be maintained in an operative
condition.

(i) No employer shall permit earth-
moving or compacting equipment which
has an obstructed view to the rear to be
used in reverse gear unless the equip-
ment has in operation a reverse signal
alarm distinguishable from the sur-
rounding noise level or an employee sig-
nals that it is safe to do so.

(10> Scissor points, Scissor points on
all front-end loaders, which constitute a
hazard to the operator during normal
operatlon, shall be guarded.

tb) Ezcavating and other equipment.
(1) Tractors covered in paragraph (a)
of this section shall have seathelts as
required for the operators when seated
in the normal seating arrangement for
tractor operation, even though back-
hoes, breakers, or other similar attach-
ments are used on these machines for
excavating or other work.

(2) For the purposes of this Subpart
and of Subpart N of this part, the nomen-
clatures and descriptions for measure-
ment of dimensions of machinery and
attachments shall be as described in So-
ciety of Automotive Engineers 1970
Handbook, pages 1088 through 1103.

(3) The safety requirements, ratios,
or limjtations applicable to machines or
attachment usage covered in Power
Crane and Shovel Association's Stand-
ards No. 1 and No. 2 of 1968, and No. 3
of 1969, shall be compiled with, and shall
apply to cranes, machines, and attach-
ments under this part.

(¢) Lifting and heuling equipment
(other than eguipment covered under
Subpart N of this part). (1) Industrial
trucks shall meet the requirements of
§ 1926.600and the following:

) Lift trucks, stackers, etc., shall
have the rated capacity clearly posted
on the vehicle so as to be clearly visible
to the operator. When auxiliary remov-
able counterweights are provided by the
manufacturer, corresponding alternate
rated capacitles also shall be clearly
shown on the vehicle. These ratings shall
not be exceeded.

(ii) No modifications or additlons

are made, the capacity, operation, and
maintenance Instruction plates, tags, or
decals, shall be changed accordingly. In
no case shall the original safety factor of
the equipment be reduced.

(jil) If a lJoad is lifted by two or more
trucks working in unison, the proportion
of the total load carried by any one truck
shall not exceed its capacity.

(iv) Steering or spinner knobs shall
not be attached to the steering wheel
unless the steering mechanism is of a
type that prevents road reactions from
causing the steering handwheel to spin.
The steering knob shall be mounted
within the periphery of the wheel.

(v) All highlift rider industrial trucks
shall be equipped with overhead guards
which meet the configuration and struc-
tural requirements as defined in para-
graph 421 of American Nationa! Stand-
ards Institute B56.1-1969, Safety Stand-
ards for Powered Industrial Trucks.

(vl) All industrial trucks in use shall
meet the applicable requirements of de-
sign, construction, stabllity, inspection,
testing, maintenance, and operation, as
defined in American National Standards
Institute B56.1-1969, Safety Standards
for Powered Industrial Trucks.

§ 1926.603 Piledriving equipment.

(a) General requirements. (1) Bollers
and plping systems which are a part of,
or used with, pile driving equipment shall
meet the applicable requirements of the
American Society of Mechanical Engi-
neers, Powers Boilers (section ).

(2) All pressure vessels which are a
part of, or used with, pile driving equip-
ment shall meet the applicable require-
ments of the American Soclety of Me-
chanical Engineers, Pressure Vessels
(sectlon VIII).

(3) Overhead protection, which will
not obscure the vision of the operator, and
which meets the requirements of Subpart N of
this part, shall be provided. Protection shall be
the equivalent of 2-inch planking or other
solid material of equivalent strength.

(4) Stop blocks shall be provided for
the leads to prevent the hammer from
being raised against the head block.

(5) A blocking device, capable ot safely
supporting the weight of the hammer,
shall be provided for placement in the
Jeads under the hammer at -all times
while employees are working under the
hammer.

(6) Guards shall be providea across
the top of the head block to prevent the
cable from jumping out of the sheaves.

(7) When the leads must be incunea
in the driving of batter piles, provisions
sheall be made to stabilize the leads.

(8) Fixed leads shall be provided with
Jadder, and adequate rings, or similar
altachment points, so that the loft
worker may engage his safety belt lan-
vard to the leads. If the leads are pro-
vided with loft platform(s), such plat-
form(s) shall be protected by standard
guardrails,

(9) Steam hose leading to a sfteam
hammer or Jet pipe shall be securely at-
tached to the hammer with an adequate

which affect the capacity or safe opera- , length of at least ¥4-inch diameter chain

tion of the equipment shall be made
without the manufacturer's written ap-
proval, If such modifications or changes

CAPCO

or cable to prevent whipping in the event
the joint at the hammer {s broken. Alr
hammer hoses shalf be provided with the
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same protection as required for steam
lines.

(10) Safety chains, or equivalent
means, shall be provided for each hose
connection to prevent the line from
thrashing around in case the coupling
becomes disconnected.

(11) Steam line controls shall consist
of two shutofl valves, one of which shall
be a quick-acting lever type within easy
reach of the hammer operator.

(12) Guys, outriggers, thrustouts, or
counterbalances shall be provided gs
necessary to maintain stability of pile
driver rigs.

(b) Pile driving from barges and
floats. Barges cr floats supporting plle
driving operations shall meet the ap-
plicable requirements of § 1926.605.

(¢c) Pile driving equipment. (1) En-
gineers and winchmen shall accept sig-
nals only from the designated signalmen.

(2) All employees shall be kept clear
when piling is being hoisted into the
leads.

(3) When piles are being driven in an
excavated pit, the walls of the pit shall
be sloped to the angle of repose or sheet~
piled and braced.

(4) When steel tube piles are being
“blown out”, employees shall be kept well
beyond the range of falling materials.

(5) When it {s necessary to cut off the
tops of driven piles, pile driving oper-
ations shall be suspended except where
the cutting operations are located at
least twice the length of the longest pile
from the driver.

(6) When driving jacked plles, all ac-
cess pits shall be provided with ladders
and bulkheaded curbs to prevent mate-
rial from falling {into the pit.

§ 1926.604

(a) Generat requirements, (1) Em-
ployees engaged In site clearing shall be
protected {rom hazards of Irritant and
toxic plants and suitably instructed in
the first aid treatment available.

€2) Al equipment used In site clear-
Ing operations shall be equipped with
rollover guards meeting the require-
ments of this subpart. In addition, rider-
operated eguipment shall be equipped
with an overhead and rear canopy guard
meeting the following requlrements:

(i) The overhead covering on this
canopy structure shall be of not less than
1a-inch steel plate or Y -inch woven wire
mesh with openings no greater than 1
inch, or equivalent.-

d1) The opening in the rear of the
canopy structure shall be covered with
not less than %-inch woven wire mesh
with openings no greater than 1 inch.

(b) Specific requirements, [Reserved)

Site clearing.

§ 1926.605 Marine operations and cquip-
ment.

(a) Material handling operations. (1)
Operations fitting the definition of “ma-
terial handling” shall be performed in
conformance with applicable requjre-
ments ¢f 29 CFR Part 1918, “Safety and
Health Regulations for Longshoring.”
The term ‘“lon;shoring operations”
means the loading, unloading, moving,
or handling of construction materials,
equipment and supplies, ete. into, in, on,
or out of any vessel from a fixed struc-

ture or shore-to-vessel, vessel-to-shore
or fixed structure or vessel-to-vessel,

(b) Access to barges. (1) Ramps for
access of vehicles to or between barges
shall be of adequate strength, provided
with side boards, well maintained, and
properly secured.

(2) Unless employees can step safely
to or from the wharf, float, barge, or
river towboat, elther a ramp, meeting
the requirements of subparagraph (1)
of this paragraph, or & safe walkway,
shall be provided.

(3) Jacob’s ladders shall be of the
double rung or flat tread type, They shall
be well maintalned and properly secured.

(4) A Jacob's ladder shall either hang
without slack from its lashings or be
pulled up entirely.

(5) When the upper end of the means
of access rests on or is flush with the top
of the bulwark, substantial steps, prop-
erly secured and equipped with at least
one substantial hand rail approximately
33 inches in height, shall be provided
between the top of the bulwark and the

deck.

(6} Obstructions shall not be laid on
or across the gangway.

(1) The means of access shall be ad-
equately {lluminated for its full length,

(8) Unless the structure makes it im-
possible, the means of access shall be so
located that the load will not pass over
employees.

(¢} Working surfaces of barges. (1)
Employees shall not be permitted to walk
along the sides of covered lighters or
barges with coamings more than § feet
high, unless there is a 3-foot clear walk-
way, or a grab rail, or a taut handline
Is provided.

(2) Decks and other working surfaces
shall be maintained in a safe condition.

(3) Employees shall not be permitted
to pass fore and aft, over, or around deck-
loads, unless there i{s & safe passage.

(4) Employees shall not be permitted
to walk over deckloads from rail to
coaming unless there {s a safe passage.
If 1t 1s necessary to stand at the out-
board or inboard edge of the deckload
where less than 24 inches of bulwark,
rail, coaming, or other protection exists,
all employees shall be provided with a
suitable means of protection against fall-
ing from the deckload.

ta) First-aid and lifesaving equip-
ment. (1) Provisions for rendering first

‘aid ‘and hedical assistance shall be in

accordance with Subpart D of this part.

(2) The employer shall ensuiz that
there is in the vicinity of each burge in
use at least one U.S. Coast (uard-
approved 30-inch lifering with nut less
than 90 feet of line attached, and & least
one portable or permanent ladder which
will reach the top of the apron to the
surface of the water, If the above equip-
ment is not avajlable at the pler, the
employer shall furnish it during the time
that he is working the barge.

(3) Employees walking or working on
the unguarded decks of barges shall be
protected with US. Coast Guard-
approved work vests or buoyant vests.

<e) Diving operations. [Reserved)

§ 1926.606 Decfinitions applicable to this
subparl.

(a) “Apron“—The area along the
waterfront edge of the pler or wharf,

(b) “Bulwark”—The side of a ship
above the upper deck.

(¢) "Coaming”—The raised frame, as
around a hatchway in the deck, to keep
out water.

(d) “Jacob’s ladder"—A marine lad-
der of rope or chain with wooden or
metal rungs,

(e) “Rall”, for the purpose of § 1926.-
605, means a lght structure serving as a
guard at the outer edge of a ship's deck.

Subpaort P——Excavations, Trenching,
and Shoring

§ 1926.650 Ceneral protection requirc-
ments.

(a) Welkways, runways, and side-
walks shall be kept clear of excavated
material or other obstructions and no
sldewalks shall be undermined unless
shored to carry & minimum live load of
one hundred and twenty-five (125)
pounds per square foot.

(b) If planks are used for raised
walkways, runways, or sidewalks, they
shall be lald parallel to the length of
the walk and fastened together against
displacement.

(¢) Planks shall be uniform in thick-~
ness and all exposed ends shall be pro-
vided with beveled cleats to prevent
tripping.

(d) Ralsed walkways, runways, and
sidewalks shall be provided with plank
steps on strong stringers. Ramps, used
in lieu of steps, shall be provided with
cleats to insure a safe walking surface.

(e) All employees shall be protected
with personal protective equipment for
the protection of the head, eves, respira-
tory organs, hands, feet, and other parts
of the body as set forth In Subpart E
of this part.

(1) Employees exposed to vehicular
traffic shall be provided with and shall
be Instructed to wear warning vests
marked with or made of refSlectorized or
high visibility material.

(g} Employees subjected to hazardous
dusts, gases, fumes, mists, or atmospheres
deficient in oxygen, shall be protected
with approved respiratory protection as
set forth {n Subpart D of this part.

(h) No person shall be permitted un-
der loads handled by power shovels, der-
ricks, or hoists. To avoid any spillage,
employees shall be required to stand
away from any vehicle being loaded.

(1) Daily inspections of excavations
shall be made by & competent person. If
evidence of possible cave-ins or slides is
apparent, all work in the excavation shall
cease untl]l the necessary precautions
have been taken to safeguard the em-
ployees,

§1926.651 Specific excavation require-
ments,

(a) Prior to opening an excavation,
effort shall be made to determine
whether underground installations; je,
sewer, telephone, water, fuel, electric
lines, etc., will be encountered, and If so,
where such underground Ir-tallations

. are located. When the excavation ap-
s proaches the estimated location of such
an installation, the exact location shall
be determined and when it is uncovered,
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proper supports shall be provided for the
existing installation. Utllity companies
shall be contacted and advised of pro-
posed work prior to the start of actual
excavation.

{b) Trees, boulders, and other surface
encumbrances, located so as to create a
hazard to employees involved in excava~
tion work or in the vicinity thereof at any
time during operations, shall be removed
or made safe before excavating is begun.

(¢) The walls and faces of all excava~
tions in which employees are exposed to
danger from moving ground shall be
guarded by a shoring system, sloping of
the ground, or some other equivalent
means.

(d) Excavations shall be inspected by
& competent perscn after every rain-
storm or other hazard-increasing occur~
rence, and the protection against slides
and cave-ins shall be increased if
necessary.

(e) The determination of the angle
of repose and design of the supporting
system shall be based on careful evalu-
ation of pertinent factors such as: Depth
of cut; possible variation in water con-
tent of the material while the excavation
{s open; anticipated changes in materials
from exposure to alr, sun, water, or freez-
ing; loading imposed by structures,
equipment, overlying material, or stored
material; and vibration from equipment,
blasting, traffic, or other sources.

(f) Supporting systems; .., piling,
cribbing, shoring, etc., shall be designed
by & qualified person and meet accepted
englneering requirements. When tle rods
are used to restrain the top of sheeting
or other retaining systems, the rods shall
be securely enchored well back of the
angle of repose. When tight sheeting or
sheet piling is used, full loading due to
ground water table shall be assumed, un-
less prevented by weep holes or drains
or other means. Additional stringers, ties,
and bracing shall be provided to allow
for any necessary temporary removal of
individual supports.

(g) All slopes shall be excavated to at
least the angle of repose except for areas
where solid rock allows for hine drilling
or presplitting.

(h) The angle of repose shall be flat-
tened when an excavation has water
conditions, silty materials, loose boulders,
and areas where eYoslvh, deed Trost se-
tion, and slide planes appear.

(1) (1) Inexcavations which employees
may be required to enter, excavated or
other material shall be efectively stored
and retained at least 2-feet or more from
the edge of the excavation.

(2) As an alternative to the clearance
prescribed in subparagraph (1) of this
paragraph, the employer may use effec-
tive barriers or other effective retaining
devices In lieu thereof in order to prevent
excavated or other materials from falling
into the excavation.

(§) Sldes, slopes, and faces of all ex-
cavations shall meet accepted engineer-
ing requirements by scaling, benching,
barricadlng, rock bolting, wire meshing,
or other equally eflective means. Special
attention shall be given to slopes which

may be adversely affected by weather or
moisture content,

(k) Support systems shall be planned
and designed by a qualified person when
excavation is in excess of 20 feet in depth,
adjacent to structures or improvements,
or subject to vibration or ground water.

(1) Materials used for sheeting, sheet
plling, cribbing, bracing, shoring, and
underpinning shall be in good serviceable
conditlon, and timbers shall be sound,
free {from large or loose knots, and of
proper dimensions.

(m) Special precautions shall be taken
in sloping or shoring the sides of excava-
tions adjacent to a previously backfilled
excavation or a fill, particularly when
the separation is less than the depth of
the excavation. Particular attention also
shall be paid to joints and seams of mate-
rial comprising a face and the slope of
such seams and joints.

(n) Except in hard rock, excavations
below the level of the base of footing of
any foundatfon or retaining wall shall
not be permitted, unless the wall is un«
derpinned and all other precautions
taken to insure the stability of the ad-
jacent walls for the protection of em-
ployees Involved In excavation work or
in the vicinity thereof.

(o) If the stability of adjoining build-
ings or walls Is endangered by excava-
tions, shoring, bracing, or underplnning
shall be provided as necessary to insure
their safety. Buch shoring, bracing, or
underpinning shall be inspected daily or
more often, as conditions warrant, by &
competent person and the protection ef-
fectively maintained.

(p) Diversion ditches, dikes, or other
sultable means sh3ll be used to prevent
surface water from entering an excava-
tion and to provide adequate drainage of
the area adjacent to the excavation. Wa-
ter shall not be allowed to accumulate in
an excavation.

(q) If it is necessary to place or oper-
ate power shovels, derricks, trucks, mate-
rials, or other heavy objects on a level
above and near an excavation, the side
of the excavation shall be sheet-piled,
shored, and braced as necessary to resist
the extra pressure due to such superim-
posed loads.

(r) Blasting and the use of explosives
shall be performed in accordance with
Subpart U of this part.

(s) When mobile equipment {s utilized
or allowed adjacent to excavations, sub-
stantlal stop logs, or barricades shall be
installed. If possible, the grade should
be away from the excavation.

(¢) Adequate barrier physical protec-
tion shall be provided at all remotely lo-
cated excavations, All wells, pits, shafts,
etc., shall be barricaded or covered. Upon
completion of exploration and similar op-
erations, temporary wells, pits, shafts,
ete., shall be backfilled.

(u) If possible, dust conditions shall be
kept to & minimum by the use of water,
salt, calcium chloride, ofl, or other means.

(v) In locations where oxygen defi-
clency or gaseous coi.ditions are possible,
air in the excavation shall be tested. Con-
trols, as set forth in Subparts D and E of
this part, shall be established to assure

acceptable atmospheric conditions. When
flammable gases are present, adequate
ventilation shall be provided or sources
of ignition shall be eliminated. Attended
emergency rescue equipment, such as
breathing epparatus, a safety harness
and line, basket stretcher, etc., shall be
readily available where adverse atmos-
pheric conditions may exlst or develop In
an excavation.

(w) Where employees or equipment
are required or permitted to cross over
excavations, walkways or bridges with
standard guardrails shall be provided.

(x) Where ramps are used for em-
ployees or equipment, they shall be de-
signed and constructed by qualified per-
sons in accordance with accepted engi-
neering requirements,

(y) All ladders used on excavation op-
erations shalil be in accordance with the
requirements of Subpart L of this part.

§ 1926.652 Specific trenching requires
ments.

(a) Banks more than 5 feet high shall
be shored, laid back to a stable slope, or
some other equivalent means of protec-
tion shall be provided where employees
may be exposed to moving ground or
cave-ins. Refer to Table P-1 as a guide
in sloping of banks. Trenches less than 5
feet in depth shall also be effectively pro~
tected when examination of the ground
indlcates hazardous ground movement
may be expected.

(b} Sides of trenches in unstable or soft
material, § feet or more in depth, shall
be shored, sheeted, braced, sloped, or
otherwise supported by means of suffi-
clent strength to protect the employees
working within them. See Tables P-1,
P-2 [following paragraph (g) of this
section].

(¢) Sides of trenches in hard or con-
pact soil, Including embankments, shall
be shored or otherwise supported when
the trench is more than 5 feet in depth
and 8 feet or more in length. In lieu
of shoring, the sides of the trench above
the 5-foot level may be sloped to pre-
clude collapse, but shall not be steeper
than a 1-foot rise to each !%2-foot hoti-
zontal, When the outside diameter of a
pipe Is greater than § feet, a bench of
4-{oot minimum shall be provided at the
toe of the sloped portion.

(d) Materials used for sheeting and
sheet piling, bracing, shoring, and under-
pinning, shall be in good serviceable con-
dition, and timbers used shall be sound
and free from large or loose knots, and
shall be designed and installed so as
to be effective to the bottom of the
excavation.

(e) Additional precautions by way of
shoring .and bracing shall be taken to
prevent slides or cave-ins when excava-
tions or trenches are made In locations
adjacent to backfilled excavations, or
where excavations are subjected to vi-
brations from railroad or highway traf-
fic, the operation of machinery, or any
other source.

, () Employees entering beli-bottom
pier holes shall be protected by the in-
stallation of a removeable-type cesing
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of sufficlent strength to resist shifting
of the surrounding earth. Such tempo-
rary protection shall be provided for the
full depth of that part of each pier hole
which is above the bell. A lifeline, suit-
able for instant rescue and securely
fastened o & shoulder harness, shall be
worn by each employee entering the
shafts. This lifeline shall be {ndividually
manned and separate {rom any line used
to remove materials excavated {rom the
bell footing.

(g) (1) Minimum requirements for
trench timbering shall be in accordance
with Table P-2.

(2) Braces and diagonal shores in 8
wood shoring system shall not be sub-
jected to compressive stress In excess
of values given by the following formula:

5=1300~-20L
D
Maximum ratio L =50
D
Where:
L=Length, unsupported, In inches.
D =Least side of the timber in inches.

S= Allowable stress in pounds per square
inch of cross-section.
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151020 Al kinds or conditions_..... 318 sheetlng 4x12 4 fx12 [ 321 8z8 31 Wi ie < [
Close
Over 2 Al klnds or conditions...... 316 sheetlug 6x8 4 12 L 21) tx10 0xi¢ 0xiz 4 ]

1 Trench jacks may be used fn teu of, of In comblnation with, cross braces.
Bboriag Is not required io solid rock, hard shals, or hard sleg.
VP bere desirable, steel sheet piling snd bracing of equal streugth may be substituted for wood.

(h) Where employees are required to
be in trenches 3 feet deep or more, lad-
ders, extending from the floor of the
trench excavation to at least 3 feet above
the top of the excavation, shall be pro~
vided and so located as to provide means
of exit without more than 25 feet of
lateral travel.

() Bracing or shorlng of treanches
shall be carried along with the
excavation. -

¢§) Cross braces or trench Jacks shall
be placed in true horizontal position,
be spaced vertically, and be secured to
prevent sliding, falling, or kickouts,

(k) Portable trench boxes or sliding
trench shields may be used for the pro-
tection of personnel {n lieu of a shoring
system or sloping. Where such trench
boxes or shields are used, they shall be
designed, constructed, and maintained In
& manner which will provide protection
equal to or greater than the sheeting or
shoring reqiired for the trench.

(1) Backfilling and removal of trench
supports shall progress together from
the bottom of the trench. Jacks or
braces shall be released slowly and, in
unstable soil, ropes shall be used to pull

out the jacks or braces from above after
employees have cleared the trench,

§ 1926.653 Definitions applicable 1o this
subpart.

(a) “Accepted engineering require-
ments (or practices)”—Those require-
ments or practices which are compatible
with standards required by a registered
architect, a registered professional engi-
neer, or other duly licensed or recognized
suthority.
= (b) “Angle of repose”—The greatest
angle abave the horizontal plane at which
a materizl will lie without sliding.
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(c) “Bank"—A mass of soll rising
above a digging level.

(d) “Belled excavation"—A part of a
shaft or footing excavation, usually near
the bottom and bell-shaped; {.e.. an en-
Jargement of the crass section above.

(e) “Braces (trench)"—The horizon-
tal members of the shoring system whose
ends bear against the uprights or
stringers.

(f) “Excavation"”—Any manmade cav-
ity or depression in the earth’s surface,
including its sides, walls, or faces, formed
by earth removal and producing unsup-
ported -earth conditions by reasons of
the excavation. If Installed forms or sim-
ilar structures reduce the depth-to-width
relationship, an excavation may become
a trench.

(g) “Faces"—See paragraph (k) of
this section.

(h) “Hard compact soil"—All earth
materials not classified as running or
unstable.

() “Kickouts"—Accidental release or
{ailure of a shore or brace.

(§) “Sheet pile”—A pile, or sheeting,
that may form one of a contlnuous inter-
Jocking line, or a row of timber, concrete,
or steel piles, driven in close contact to
provide a tight wall to resist the lateral
pressure of water, adjacent earth, or
other materials.

(k) “Sides”, “Walls", or “Faces"—The
vertical or inclined earth surfaces formed
asa result of excavation work.

(1) “Slope"—The angle with the hori-
zontal at which a particular earth mate-
rial will stand indefinitely without move-
ment.

(m) “Stringers” (wales)—The hori-
zontal members of a choring system
whg}s‘e sides bear against the uprights or
earth.

(n) “Trench"—A narrow excavation
made below the surface of the ground.
In general, the depth is greater than the
width, but the width of a trench is not
greater than 15 feet.

(o) “Trench jack"—Screw or hydraulic
type jacks used as cross bracing in a
trench shoring systemn.

(p) “Trench shield"—A shoring sys-
temn composed of steel plates and bracing,
welded or bolted together, which support
the walls of & trench from the ground
level to the trench bottom and which
can be moved along as work progresses,

(q) “Unstable soll”—Earth material,
other than running, that because of its
nature or the influence of related condi-
tions, cannot be depended upon to re-
main In place without extra support,
such as would be furnished by & systemn
of shoring.

(r) “Uprights”—The vertical members
of a shoring system.

(s) “Wales"—See paragra (
this section. paragraph (m) of

(1) “Walls"—See paragraph (k) of
this sectlon.

Subpart Q—Concrete, Concrefe
Forms and Shoring
§ 1926.700 General provisions.
(a) General. All equipment and mate-

rlals used In concrete construction and
masonry work shall meet the applicable

requirements for design, construction, fn-
spection, testing, maintenance and oper-
atlons as prescribed in ANSI A10.9-1970,
Safety Requirements for Concrete Con-
struction and Masonry Work.

(b) Reinforcing steel. (1) Employees
working more than 6 feet above any ad-
jacent working surlaces, placing and ty-
ing reinforcing steel In walls, plers,
columns, etc., shall be provided with a
safety belt, or equivalent device, In ac-
cordance with Subpart E of this part.

(2) Employees shall not be permitted
to work above vertically protruding re-
inforcing steel unless it has been pro-
tected to eliminate the hazard of im-
palement.

(3) yuying: Relnforcing steel for
walls, piers, columns, and similar vertl-
cal structures shall be guyed and sup-
ported to prevent collapse.

(4) Wire mesh rolls. Wire mesh roils
shall be secured at each end to prevent
dangerous recoiling action.

(¢) Bulk concrete handling. Bulk stor-
age bins, containers, or silos shall have
conica) or tapered bottoms with mechan-
ical or pneumatic means of starting the
flow of material.

(d) Concrete placement—(1) Con-
crete mizers. Concrete mixers equipped
with 1-yard or larper loading skips shall
be equipped with 2 mechanica) device to
clear the skip of material.

(2) Guardrails. Mixers of 1-yard ca-
pacity or greater shall be equipped with
protective guardrails installed on each
side of the skip.

(31 Bull floats. Handles on bull floats,
used where they may contact energized
clectrical conductors, shal be con-
structed of nonconductive matertal, or
insulated with a nonconductive sheath
whose electrical and mechanical char-
acteristics provide the equivalent pro-
tection of a handle constructed of non-
conductive material.

(4) Powered concrete trowels. Pow-
ered and rotating-type concrete trowel-
ing machines that are manually guided
shall be equipped with a control switch
that will automatically shut off the
power whenever the operator removes
his hands from the equipment handles.

(5) Concrete buggies. Handles of bug-
gies shall not extend beyond the wheels
on either side of the buggy. Installation
of knuckle guards on buggy handles is
recommended.

(6) Pumpcrete systems. Pumpcrete or
similar systems using discharge pipes
shall be provided with pipe supports de-
signed for 100 percent overload. Com-
pressed air hose In such systems shall be
provided with positive fall-safe joint con-
nectors to prevent separation of sectlons
when pressurized.

(7) Concrete buckets. (i) Concrete
buckets equipped with hydraulic or pneu-
matically operated gates shall have posi-
tive safety latches or similar safety de-
vices installed to prevent aggregate and
loose material from accumulating on the
top and sides of the bucket.

(1) Riding of concrete buckets for any’
purpose shall be prohibited, and vibrator
crews shall be kept out from under con=
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crete buckets suspended from cranes or
cableways.

(8) When discharging on & slope, the
wheels of ready-mix trucks shall be
blocked and the brakes set to prevent
movement.

(9) Nozzlemen applying a cement,
sand, and water mixture through a pneu-
matic hose shall be required to wear pro-
tective head and face equipment, 8s pre-
scribed in Subpart E of this part.

{e) Vertical shoring—(1) General re-
Quirements. (1) When temporary stor-
age of reinforcing rods, material, or
equipment on top of formwork becomes
necessary, these areas shall be strength-
ened to meet the intended loads.

(§1) The sills for shoring,K shall be
sound, rigid, and capable of carrying the
maximum intended load without settle-
ment or displacement.

(iit} All shoring equipment shall be in-
spected prior to erection to determine
that it is as specified in the shoring lay-
out. Any equipment found to be dam-
aged shall not be used for shoring.

(iv) Erected shoring equipment shall
be inspected immediately prior to, dur-
ing, and immediately alter the place-
ment of concrete. Any shoring equip-
ment that s found to be damaged or
weakened shall be immediately rein-
forced or reshored.

(v) Reshoring shall be provided when
necessary to safely support slabs and
beams after stripping, or where such
members are subjected to superimposed
loads due to construction work done.

12) Tubular welded frame shoring. (1)
Metal tubular frames used for shoring
shall not be loaded beyond the safe work-
ing load recommended by the manu-
facturer.

(ii) All Jocking devices on frames and
braces shall be in good working order;
coupling pins shall align the frame or
panel legs; pivoted cross braces shall have
their center pivot in place; and all com-
ponents shall be in a copdition similar
to that of original manufacture.

(ifi) When checking the erected shor-
ing frames with the shoring layout, the
spacing between towers and cross brace
spacing shall not exceed that shown on
the layout, and all locking devices shall
be In the closed position.

(lv) Devices for attaching the external
lateral stabllity bracing shall be securely
fastened to the legs of the shoring {rames.

(v) All baseplates, shore heads, ex-
tension devices, or adfustment screws
shall be in firm contact with the footing
sill and the form.

§ 1926.701 Forms and shoring.

(a) Gemeral provisions. (1) Form-
work and shoring shall be designed,
erected, supported, braced, and main-
tained so that it will safely support all
vertical and lateral loads that may be
imposed upon it during placement of
concrete.

(2) Drawings or plans showing the
Jack layout, formwork, shoring, working
decks, and scaffolding, shall be avallable
at the jobsite.

(3) Stripped furms and shoring shall
be removed and stockplled promptly
after stripping, in all areas in which per-
sons are required to work or pess. Pro-
truding nalls, wire ties, and other form
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accessories not necessary to subsequent
work shall be pulled, cut, or other means
taken to elimfnate the hazard.

(4) Imposition of any construction
loads on the partially completed struc-
ture shall not be permitted unless such
loading has been considered in the de-
sign and approved by the engineer-
architect.

(b) Vertical slip forms. (1) The steel
rods or pipe on which the Jacks climb or
by which the forms are lifted shall be
specifically designed for the purpose,
Such rods shall be adequately braced
where not encased in concrete.

(2) Jacks and vertical supports shall
be positioned in such a manner that the
vertical loads are distributed equally and
do not exceed the capacity of the jacks.

(3) The jacks or other lifting devices
shall be provided with mechanical dogs or
other automatic holding devices to pro-
vide protection in case of fajlure of the
power supply or the lifting mechanism.

(4) Lifting shall proceed steadily and
uniformly and shall not exceed the pre-
determined safe rate of lift.

15) Lateral and diagonal bracing of
the forms shall be provided to prevent
exceasive distortion of the structure dur-
ing the jacking operation.

(6} During jacking operations, the
form structure shall be maintained in
line and plumb.

€7) All vertical lift forms shall be pro-
vided with scaffoiding or work platforms
completely enciicling the area of place-
ment.

(¢) Tube and coupler shoring. (1)
Couplers fclamps) shall not be used 1if
they are deformed. broken, or have
defectlve or missing tiireads on bolts, or
other defects.

(2} The material used for the couplers
(clamps) shall be of a structural type
such as drop-forged steel, malleable
iron, or structural grade aluminum. Gray
cast iron shall not be used.

(3) When checking the erected shor-
ing towers with the shoring layout, the
spacing between posts shall not exceed
that shown on the layout, and all inter-
locking of tubular members and tight-
ness of couples shall be checked.

(4) All baseplates, shore heads, ex-
tension devices, or adjustment screws
shall be in firm contact with the footing
sill and the form material and shall be
snug against the posts.

(d) Single post shores. (1) For sta-
bility, single post shores shall be horl-
zontally braced in both the longitudinal
and transverse directions, and diagonal
bracing shall also be installed. Such
bracing shall be installed as the shores
are being erected.

(2) All baseplates or shore heads of
single post shores shall be in firm contact
with the footing s!ll and the form mate-
rials.

(3) Whenever single post shores are
used in more than one tier, the layout
shall be designed and Inspected by &
structural engineer.

(4) When formwork {s at an angle, or
sloping, or when the surface shored from
is sloping, the shoring shall be designed
for such loading.

(5) Adjustment of single post shores
to raise formwork shall not be made after
concrete {s in place.

{6) Fabricated single post shores shall
not be used if heavily rusted, bent,
dented, rewelded, or having broken weld-
ments or other defects. If they contain
timber, they shall not be used if timber
is split, cut, has sections removed, is
rotted, or otherwise structurally dam-

ed

aged.

(1) All timber and adjusting devices
to be used for adjustable timber single
post shores shall be inspected before
erection.

(8) Timber shall not be used if it is
split, cut, has sections removed, is rotted,
or is otherwise structurally damaged.

(9) Adjusting devices shall not be
used if heavily rusted, bent, dented, re-
welded, or having broken weldments or
other defects.

(10) All nails used to secure bracing or
adjustable timber single post shores shall
be driven home and the point of the nail
bent over if possible.

§ 1926.702 Definitions applicable to this
subpart.

(a) “Bull float"—A tool used to spread
out and smooth the concrete.

{b) “Formwork"” or “falsework"—The
total system of support for freshly placed
concrete, including the mold or sheath-
ing which contacts the concrete as well
as all supporting members, hardware,
and necessary bracing.

(¢) “Guy"—A line that steadies a high
piece or structure by pulling against an
off-center load.

(d> “Shore"—A supporting member
that resists a compressive force Imposed
by a load,

(e) “Vertical slip forms“—Forms
which are jacked vertically and contfnu-
ously during placing of the concrete.

Subpart R—Steel Erection
§ 1926.750 Flooring requirements.

(a) Permanent flooring—skeleton steel
construction in tiered buildings, (1) The
permanent floors shall be installed as
the erection of structural members pro-
gresses, and there shall be not more than
elght stories between the erection floor
and the uppermost permanent floor, ex-
cept where the structural integrity is
malintained as & result of the design,

(2) At no time shall there be more
than four floors or 48 feet of unfinished
bolting or welding above the foundation
or_uppermost permanently secured floor.

(b) Temporary flooring—skeleton steel
construction in tiered buildings. (1) (1)
The derrick or erection floor shall be
solidly planked or decked over its en-
tire surface except for access openings.
Planking or decking of equivalent
strength, shall be of proper thickness to
carry the working load. Planking shall be
not less than 2 inches thick full size un-
dressed, and shall be lald tight and se-
cured to prevent movement.

(i) On bulldings or structures not
adaptable to temporary floors, and where
scaffolds are not used, safety nets shall
be installed and maintained whenever
the potential fall distance exceeds two
stories or 25 feet. The nets shall be hung
with sufficfent clearance to prevent con-
tacts with the surface of structures
below.

(1) Floor periphery—safety ralling.
A safety railing of %-inch wire rope or
equal shall be Installed, approximately
42 inches high, around the periphery of
all temporary-planked or temporary
metal-decked floors of tler buildings and
other multifloored structures during
structural steel assembly.

(2) Where erection is being done by
means of a crane operating on the
ground, a tight and substantial floor shall
be maintained within two stories or 25
feet, whichever is Jess, below and directly
under that portion of each tler of beams
on which bolting, riveting, welding, or
painting 1s being done.

{c) Flooring—other construction. (1)
In the erection of a building having
double wood floor construction, the
rough flooring shall be completed as the
building progresses, including the tier
below the one on which floor joists are
being Installed.

(2) For single wood floor or other floor-
ing systems, the floor immediately below
the story where the floor joists are being
jnstalled shall be kept planked or
decked over.

§ 1926.751  Sitructural stcel assembly.

(a) During the final placing of solid
web structural members, the load shall
not be released from the hoisting line
until the members are secured with not
less than two bolts, or the equivalent at
each connection and drawn up wrench
tight.

(b) Open web steel joists shall not be
placed on any structural steel frame-
work unless such framework is safely
bolted or welded.

(¢) In steel framing, where bar joists
are utilized, and columns are not framed
in at least two directions with structural
steel members, a bar jolst shall be fleld-
bolted at columns to provide lateral
stability during construction.

(1) Where long span jolsts or trusses,
40 feet or longer. are used. a center row
of bolted bridging shall be installed to
provide lateral stability during construc-~
tion prior to slacking of hoisting line.

(i) No load shall be placed on open
web steel folsts until these security re-
quirements are met.

(d) Tag lines shall be used for con-
trolling loads,

§ 1926.752 Boliing, riveting, fitting-up,
and plumbing-up.

(a) General requirements. (1) Con-
tainers shall be provided for storing or
carrying rivets, bolgs, and drift pins, and
secured agalnst accldental displacement
when sloft.

(2) Pneumatic hand tools shall be dis-
connected from the power source, and
pressure in hose lnes shall be released,
before any adjustments or repairs are

made

(3) Alr line hose sections shall be tled
together except when quick disconnect
couplers are used to joln sections.

{4) Eye protection shall be provided in
accordance with Subpart E of this part.

(b) Bolting. (1) When bolts or drift
pins are being knocked out, means shall
be provided to keep them from falling.

(2) Impact wrenches shall be provided
with a locking device for retaining the
socket.
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(¢) Riveting. (1) Riveting shall not be
done in the viclnity of combustible
material unless precautions are taken to
prevent fire.

(2) When rivet heads are knocked off,
or backed out, means shall be provided to
keep them from failling.

(3) A safety wire shall be properly in-
stalled on the snap and on the handle
of the pneumatic riveting hammer and
shall be used at all ttmes. The wire size
shall be not Jess than No. 9 (B&S gauge),
leaving the handle and annealed No. 14
on the snap, or equivalent.

(d) Plumbing-up. (1) Connections of
the equipment used in plumbing-up shall
be properly secured.

(2) The turnbuckles shall be secured
to prevent unwinding while under stress,

(3) Plumbing-up guys related equip-
ment shall be placed so that employees
can get at the connection points.

(4) Plumbing-up guys shall be re-
moved only under the supervision of a
competent person.

(e) Wood planking shall be of proper
thickness to carty the working load, but
shall be not less than 2 inches thick full
size undressed, exterior grade plywood,
at least J4-~inch thick, or equivalent
malerial.

() Metal decking of sufficient
strength shall be laid tight and secured
to prevent movement.

<g)> Planks shall overlap the bearing
on each end by & minimum of 12 inches.

(h) Wire mesh, exterior plywood, or
equivalent, shali be used around columns
where planks do not fit tightly.

¢{) Provislons shall be made to secure
temporary flooring against displacement.

(1) All unused openings in floors, tem-
porary or permanent, shall be completely
planked over or guarded in accordance

~ with Subpart M of this part.

(k) Employees shall be provided
with safety belts in accordance with

$1926.104 when they are working on
float scafTolds.

Subpart S—Tunnels and Shafts, Cais-
sons, Cofferdams, and Compressed
Air

§ 1926.800 Tunnelsand shafis.

(a) General. (1) ‘'The specific require~
ments of this Subpart S, Tunnels, Shafts,
Caissons, Cofferdar..:s, and Compressed
Alr, shall be complie:l with as well as the
applicable provision: of all other sub-
parts of this part.

(2) Safe means of access shall be pro-
vided and maintained to all working
places.

(3) When ladders and stairways are
provided in shafts and steep inclines,
they shall meet the requirements of Sub-
parts L and M of this part.

(4) Access Lo unattended underground
openings shall be restricted by gates or
doors. Unused chutes, manways, or other
openings shall be tightly covered, bulk-
headed, or fenced off, and posted. Con-
duits, trenches, and manholes shall meet
the requirements of Subparts M and P
of this part.

($) Bubsidence areas that present
hazards ghall be fenced and posted.

(6) Each operation shall have &
check-in and check-out system that will

provide positive identification of every
employee underground. An accurate rec-
ord and location of the employees shall
be kept on the surface.

(b) Emergency provisions. (1) Evac-
uation plans and procedures shall be
developed and made known to the
employees.

(2) "Emergency hoisting faciiities shall
be readily avallable at shafts more than
50 feet in depth, unless hoisting facilities
are provided that are independent of
electrical power faflures. A boatswain's
chalr shall meet the requirements of
Subpart L of this part.

(3) Bureau of Mines approved self-
rescuers shali be available near the ad-
vancing face to equip each face em-
ployee. Such equipment shall be on the
haulage equipment and in other areas
where employees might be trapped by
smoke or gas, and shall be majntained
in good condlition.

(4) Telephone or other signal commu-
nication shall be provided between the
work face and the tunnel portal, and
such systems shall be independent of the
tunnel power supply.

(¢) Air Quality and Ventilation—(1)
Air quality and quantity. (1) Instruments
shall be provided to test the atmosphere
quantitatively for carbon monoxide,
nitrogen dioxide, flammable or toxic
gases, dusts, mists, and fumes that occur
in the tunnel or shaft. Tests shall be con«
ducted as frequently as necessary to as-
sure that the required quality and quan~
tity of air §s maintained. A record of all
tests shall be maintained and be kept
avajlable.

tit) Field-type oxygen analyzcrs, or
other suitable devices, shall be used to
test for oxygen deficiency.

(i) Respirators shall not be substi-
tuted for environmental control mea-
sures. However, where environmental
controls have not yet been developed, or
when necessary by the nature of the
work involved (for example, welding,
sand blasting, lead burning), an em-
ployee may work for short periods of
time in concentrations of alrborne con-
taminants which exceed the limit of per-
missible excursions referred to in sub-
divisions (iv) and (v) of this subpara-
graph, {f such employee wears a respira-
tory protective device approved by the
Buresu of Mines as protectian against
the particular hazards involved.

Uvs The exposure to airborne con-
taminants of an employee working in a
tunnel or shaft shall not exceed the
threshold limit vaiuzes adopted by the
Amerlcan Conference of Governmental
Industrial Hygienlsts, as set forth and
explained in the 1970 edition of
“Threshold Limit Values of Airborne
Contaminants.”

(v) Employees shall be withdrawn
from areas in which there is & concentra-
tion of an airborne contaminant which
exceeds the threshold limit value lsted
for that contaminant.

(vl) Atmospheres in 8ll mctive areas
shall contain at least 20 percent oxygen.

(2) Ventilation. (1> Tunnels shall be
provided with mechanically induced pri-
mary ventllation in all work areas. The
direction of airSow shall be reversible.

(1) Ventilation doors, not operated
mechanically, shall be designed and in-
stalied so that they are self-closing and
will remain closed regardless of the di-
rection of the air movement.
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(iil) When there has been a faiture of
ventilation, and ventilation has been
restored in a reasonable time, all places
where flammable gas may have accumu-
lated shall be examined by a competent
person and determined to be free of
flammable gas before power Is restored
and work resumed.

(iv) When the main fan or fans have
been shut down with all employees out
of the adit, tunnel or shaft, no employee,
other than those qualified to examine
the adit, tunnel, or shaft, or other au-
thorized employee, shall go underground
until the fans have been started, the
work areas examined for gas and other
hazards, and declared safe,

(v) The supply of fresh air shall not
be less than 200 cubic feet per minute for
each employee underground. The linear
velocity of the air flow in the tunne! bore
shall not be less than 30 feet par minute
{n those tunnels where blasting or rock
drilling is conducted or where there are
other conditions that are likely to pro-
duce dusts, fumes, vapors, or gases in
harmful quantities.

wi) If 1.5 percent or higher concen-
tration of flammable gas is detected in
air returning from an underground
working place or places, the employees
shall be withdrawn and the power cut
off to the portion of the area endangered
by such flammable gas until the con-
centration of such gas is reduced to 1
percent or less.

(vil) Internal combustion engines
other than moblle diesel shall not be
used underground. Mobile diesel-powered
equipment used underground shall be
certified by the Bureau of Mines, US.
Department of the Interior according to
the Interior according to the Bureau of
Mines publleation “Mechanical Equip-
ment for mines—tests for permissibility
and suitability, Part 32, Mobile Dlesel
Power Equipment for Non-Coal Mines,
Echedule 24" of March 23, 1965,

(d) Illumination. (1) Sufficient light-
ing shall be provided, in accordance with
the requirements of Table D-3 of Sub-
part D of this part, {o permit safe opera-
tions at the face as well as in the gen~
eral tunnel or shaft area and at the
employees’ workplace.

(e} Fire prevention end control—{(1)
General. (1) The requirements for fire
prevention and protection specified in
Subpart P of this part shall be complied
with in all tunnel and shaft operations.

(i) Bigns warning against smoking
and open flames shall be posted so that
they can be readily seen in areas or
places where fire or explosion hazards

exist.

(im The carrying of matches, lighters,
or other flame-producing smoking ma-
terlals shall be prohibited in all under-
ground operations where fire or explo-
sion hazards exist,

(v) Not more than a 1 day's supply
of diesel fuel shall be stored under-~
ground.

(v} Gasoline or liquefied petroleum
gases shall not be taken, stored, or used
underground.

(v} Oll, grease, or fuel stored under-
ground shall be kept in tightly sealed
containers in nre-resistant areas, at safe

. distances from explosives magazines,

electrical
stations.

(vil) Alr that has passed through un-
derground ofl or fuel-storage areas shall

installations, and shaft
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not be used to ventllate working areas.

(viil) Approved fire-reslstant hydrau-
lic fluids shall be used in hydraulically
actuated underground machinery and
equipment.

(ix) Fires shall not be built under-
ground.

(x) Noncombustible barriers shall be
installed below welding or burning op-
erations {n or over a shaft or raise.

(x{) Fire extinguishers or equivalent
protection shall be provided at the head
and teil pulleys or underground belt con-
veyors and at 300-foot intervals along
the belt line.

(x1i) At tunnel operations, employing
25 or more employees at one time under-
ground at least two rescue crews (10
employees divided between shifts) shall
be trained annually in rescue procedures,
in the use, care, and limitations of oxy-
gen breathing appatratus, and the use
and maintenance of firefighting equip-
ment. Not less than one crew (5 em-
ployees) shall be trained at smealler
operations.

t{) Personal protective cquipment.
Protective clothing or eguipment shall
be worn as specified in Subparts D and
E of this part.

(g) Noise. (1) Permissible noise ex-
posures shall conform to those specified
in Subpart D of this part.

(h) Ground support—(1) Tunnel por-
tal area. Portals shall be protected and
supported where loose soil or rock or
fractured material Is encountered.

(2) Tunnel area. (i) The employer
shall examine and test the roof, face,
and walls of the work area at the start
of each shift and frequently thereafter.

(1) Loose ground shall be taken down
or supported, Ground conditions along
haulage ways and travelways shall be
examined periodicglly and scaled or
supported BS hecessary.

«(ii) Torque meters and torque
wrenches shall be available at tunnels
where rock bolts are used for ground
support. Frequent tests shall be made to
determine if bolts meet the required
torque. The test {requency shall be de-
termined by rock conditions and distance
{rom vibration sources.

(lv) Damaged or dislodged tunnel sup-
ports, whether steel sets or timber, shall
be repaired or replaced. New supports
shal) be instslled whenever possible be-
fore removing the damaged supports.

(v) All sets, including horseshoe-
shaped or arched rib steel sets, shall be
deslgned and installed so that the bot-
toms will have required anchorage to
prevent pressures from pushing them
inward into the excavation. Lateral brac-
ing shall be provided between sets to
further stabilize the support.

(3) Shafts. (1) Small diameter shafts,
which employees are required to enter,
shall be provided with a steel casing,
concrete pipe, timber, or other material
of required strength to support the sur-
rounding earth.

(1) The casing and bracing shall be
provided the full depth of the shaft, or
at least 5 feet ‘nto solid rock if possible,
and shall extet:d at least 1 foot above
ground level.

i) Al wells or shafts over 5§ feet in
depth shall be retalned with lageging,
spiling, or casing.

(iv) In shafts, the employer shall in-
spect the wrlls, Jadders, timbers, block-

ing, and wedges of the last set to deter-
mine if they have loosened following
blasting operations. Where found un-
safe, corrections shall be made befare
shift operations are started.

(v) Safety belts shall be worn on skips
and platforms used in shafts by crews
when the skip or cage does not occlude
the opening to within 1 foot of the sides
of the shaft, unless guardrails or cages
are provided.

(1) Drilling. (1) Equipment that {s to
be used during a shift shall be inspected
each shift by a competent person. Equip-
ment defects affecting safety shall be
corrected before the equipment is used.

(2) The drilling area shall be in-
spected for hazards before starting the
drilllng operation.

(3) Employees shall not be allowed
on a drill mast while the drill bit is in
operation.

(4) When e drlll is belng moved from
one drilling area to another, drill steel,
tools, and other equipment shall be se-
cured, and the mast placed in a safe
position.

(5) Receptacles or racks shall be pro-
vided for drill steel stored on jumbos.

(6) Before drilling cycle {s started,
warning shall be given to men working
below jumbo decks.

(7) Drills on columns shall be an-
chored firmly before drilling is started
and shall be retightened frequently
thereafter.

(8) The employer shall provide me-
chanical means for lifting drills, roof
bolts, mine straps, and other unwieldy
heavy material to the top decks of jum-
bos over 10 feet in helght.

(9) The employer shall provide stair
access to jumbo decks wide encugh to
accomodate two persons if the deck is
over 10 feet in height.

(10) On jumbo decks over 10 feet In
height, guardrails which are removable
(pipe in sockets with chaln handrail), or
equal, shall be provided on all sides and
back platforms.

(11) Scaling bars shali be in good
condition at all times, and blunted and
severely worn bars shall not be used.

(12) When jumbos are being moved,
riders will not be allowed on the jumbo
unless they are assisting the driver.

(13) Before commencing the drill
cycle, the face and lifters shall be ex-
amined for misfires (residual explosives)
and, {f found, they shall be removed
before drilling commences at the face.
Lifters shall not be drilled through
blasted rock (muck) or water.

(14) Air lines that are burled in the
fnvert shall be identified by signs posted
nearby, warning sll personnel.

(§) Blasting, All blasting and explo-
sives-handling operations shall be con-
ducted in compliance with Subpart U of
this part.

(X) Haulage. (1) Equipment that Is
to be used during a shift shall be in-
spected by a competent person each shift.
Equipment defects affecting safety shall
be corrected before the equipment is

used,

(2) Powered moblle equipment shall
be provided with adequate brakes. a4

(3) Powered moblle haulage equip-
ment shall be provided with audible
warning devices. lights shall be pro-
vided at both ends.

(4) Cab windows shall be of safety

glass, or equivalent, In good condition,
and shall be kept clean.

(5) Adequate backstaps or brakes
shall be {nstalled on Inclined conveyor
drive units to prevent conveyors from
running in reverse and creating a hazard
to employees.

(6) No employee shall be permitted to
ride a power-driven chain, belt, or
bucket conveyor, unless the conveyor is
specifically designed for the transporta-
tion of employees.

(7) The employer shall not permit
employees to ride in dippers, shovel
buckets, forks, clamshells, or in the beds
of dump trucks, or on haulage equipment
not specifically designed or adapted for
the transportation of employees.

(8) Electrically powered mobile equip-
ment shall not be left unattended unless
the master switch s in the off position,
all operating controls are in the neutral
position, and the brakes are set, or other
equivalent precautions are taken against
rolling.

(9) Wher, dumping cars by hand, the
car dumps shall be provided with tle-
down chains or bumper blocks to prevent
cars {rom overturning.

(10) Rocker-bottom or bottom-dump
cars shall be equipped with positive lock-
Ing devices.

(11) Egquipment which is to be hauled
shall be sa loaded and protected as to
prevent sliding or spillage.

(12) Parked railcars shall be blocked
securely,

(13) Berms, bumper blocks, safety
hooks, or similar means shall be pro-
vided to prevent overtravel and over-
turning at dumping locetions,

(14) Where necessa:y, bumper blocks,
or the equivalent, shall be provided at all
track dead ends.

(15) Supplies, materials, and tools,
other than small handtools, shall not be
transported with employees in mantrip
cars.

(1) Electrical equipment. (1) Electri-
cal equipment shall conform to the
requirements of Subpart K of this part.

<2) Powerlines shall be well separated
or insulated from waterlines, telephone
lines, and alrlines.

(3) Ol-filled transformers shall not
be used underground unless they are
located in a fire-resistant enclosure and
surrounded by a dike to contain the con-
tents of the transformers in event of a
rupture.

(m) Hoisting. (1) Holsting machines,
either powered or hand operated, shall
be worm-geared or powered both ways,
The design must be such that when the
power is stopped, the load cannot move.

(2) Controls for powered hoists shall
be of the deadman type with a nonlock-
ing switch or control.

(3) A device lo shut off the power shall
be installed ahead of the operating
control.

(4) Hahd-operated release mecha.
nisms, which can permit the load to
descend faster than the speed rating,
shall not be used.

(5) Holst machines with §ast metal

parts shall not be used.
, (6) Every holst shall be tested with
twice the maximum load before being
put into operation, and annually there-
after.

(D All anchorages of hoists shall be
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inspected at the beginning of each shift.

(8) An enclosed covered metal cage
shall be used to ralse and Jower persons
{n the shaft. The cage shall be designed
with a safety factor of 4 and shall be
logd-tested prior to use. The exterior of
the cege ghall be free of projections or
sharp corners. Ot:ﬂ:‘r’1 closed shackles shall
be used in the cage ng.

(9) I the cage F equipped with &
door, 8 positive locking device shall be
installed to prevent the door from open-
ing accidentally while the cage is belng
lowered or raised while hoisting or lower-
ing employees.

§ 1926.801 Caissons.

(a) Wherever, in calsson work In
which compressed air is used, and the
working chamber 18 less than 11 feet in
length, and when such caissons are &t
any time suspended or hung while work
iz in progress so that the bottom of the
excavation 1s more than 9 feet below the
deck of the working chamber, a shield
shall be erected thereln for the protection
of the employees.

(b) Shafts shall be sublected to a
hydrostatic or air-pressure test, at which
pressure they shall be tight. The shalt
shall be stamped on the outside shell
about 12 inches from each flange to show
the pressure to which they have been
subjected.

(c) Whenever a shaft 1s used, it shall
be pravided, where space permits, with
w safe, proper, and suitable staircase for
its entire length, including landing plat-~
forms, not more than 20 feet apart.
Where this {s impracticable, suitable lad-
ders shall be (nstalled with landing plat-
forms located about 20 feet apart o
break the climb.

(d) All caissons, having a dlameter or
side greater than 10 feet shall be pro-
vided with a man lock and shaft for the
exclusive use of employees,

(e} In addition to the gauge in the
locks, an accurate gauge shall be main-
tained on the outer and inner side of
each bulkhead. These gauges shall be
accessible at all times and kept in ac-
curate working order.

(f) In caisson operations where em-
ployees are exposed to compressed alr
working environments, the requirements
contained in § 1518.803 shall be complied
with,

§ 1926.802 Cofferdams.

(a) It overwpping of the coflerdam by
high waters is possible, means shall be
provided for controlled flooding of the
work area.

(b) Wamning signals for evacuation
of employees in case of emergency shall
be developed and posted.

(¢) Coferdam walkways, bridges, or
ramps with at least two means of rapid
exlt, shall be provided with guardrails as
specified in Subpart M of this part,

(d) Cofferdams located clase to navi-
gable shipping channels shall be pro-
tected from vessels in transit, where
possible
§ 1926.803 Compressed air.

(a) General provisions, (1) ‘lnere
shall be present, at all times, at Jeast one
competent person designated by and rep-
resenting the employer, who shall be
familiar with this subpart in all respects,
and responsible for full compliance with
these and other applicable subparts.

12) Every employee shall be in-

structed in the rules and regulations working chamber;

which concern his safety or the safety of
others.
(b) Medical attendance, exramination,

and regulations. (1) There shall be re- dits

talned one or more licensed physicians
familiar with and experienced in the
physical requirements and the medical
aspects of compressed air work and the
treatment of decompression fllness. He
shall be avallable at all times while work
is In progress in order to provide medical
supervision of employees employed in
compressed air work. He shall himself
be physically qualified and be willing to
enter & pressurized environment.

(2) No employee shall be permitted to
enter a compressed alr environment until
he has been examined by the physician
and reported by bim to be physically
qualified to engage in such work,

(3) 'In the event an employee is ab-
sent from work for 10 days, or is absent
due to sickness or injury, he shall not re-
sume work until he is reexamined by the
physiclan, and his physical condition re-
ported, as provided in this paragraph, te
be such as to permit him to work {n com-

pressed air,
(4) Alter an employee has been em-

ployed contlnuously in compressed air
for a period designated by the physician,
but not to exceed 1 year, he shall be re-
examined by the physician to determine
if he is still physically qualified to en-
gage in compressed air work.

(5) Such physician shall at all times
keep a complete and full record ¢f ex-
aminatlons made by him. The physiclan
shall also keep an accurate record of any
decompression {liness or other illness or
injury incapacitating any employee for
work, and of all Joss of life that occurs
in the operation of a tunnel, caisson, or
other compartment in which compressed
air {s used.

(o} Recoras shall be available 1or the
{nspection of the Secretary or his rep-
resentatives, and a copy thereof shall
be forwarded to the Bureau of Labor
Standards within 48 hours following the
occurrence of the accident, death, infury,
or decompression illness. It shall state
as fully as possible the cause of sald
death or decompression illness, and the
place where the injured or sick employee
was taken, and such other relative in-
formation as may be required by the

Secretary.

(1) A'fully equipped first aid station

shall be provided at each tunnel project
regardless of the number of persons em-
ployed. An ambulance or trensportation
suitable for a litter case shall be at each
project,
{8) Where tunnels are belng excas
vated from portals more than § road
miles apart, a first aid station and trans-
portation facilities shall be provided at
each portal.

(9) A medical lock shall be establishea
and maintained in immediate working
order whenever air pressure in the work-
ing chamber is increased above the nor-
mal atmosphere.

<10). The medical Jock shall:

1) Have at Jeast § feet oI clear head-
room at the center, and be subdivided
into not less than two compartments;

(11) Be readily accessible to employees
working under compressed alr;

(itl} Be kept ready for immediate use
for at least 5 hours subsequent to the

(iv) Be properly heated, lighted and
ventilated;
(v) Be maintained In a sanitaty con-

on;

tv) Have a nonshatierable port
through which the occupant(s) may be
kept under constant observation:

(vil) Be designed for a working pres-
sure of 75 p.sig,

(vitl) Be equipped with internal con-
trols which may be overridden by exter-
nal confrols:

(ix) Be provided with alr pressure
gauges to show the air pressure within
each compartment to observers inside
and outside the medical lock.

(x) Be equipped with a manual type
sprinkler system that can be activated in-
side the lock or by the outside lock

zex}gfr.

) Be provided with oxygen lines
and fittings Jeading into external tanks.
The lines shall be fitted with check valves
to prevent reverse flow. The oxygen sys-
tem Inside the chamber shall be of a
closed cireuit deslgn and ve s6 designed
as 0 automatically shut off the oxygen
supply whenever the fire system fs
activated.

(xil} Be in constant charge of an at-
tendant under the direct control of the
retained physician. The attendant shall
be trained in the use of the lock and suit-
ably instructed regarding steps to be
taken in the treatment of employee ex-
hibiting symploms compatible with a
diagnosls of decompression Nllness;

(xiit) Be adjacent to an adequate
emergen%mndlcal facllity;

{xiv} e medical facllity snall be
equipped with demand-type oxygen In-
halation equipment approved by the US.
Bureau of Mines;

(xv) Be capable of being maintained
at a temperature, In use, not to exce&d
$0° F. nor be less than 70° F.; and

(xv]) Be provided with sources of air,
free of oil and carbon monoxide, for
normal and emergency use, which are
capable of ralsing the air pressure in the
lock from 0 to 15 psig. In 5 minutes.

(11) Identification badges shall be
furnished to all employees, indicating
that the wearer is a compressed air
worker. A permanent record shall be
kept of all identification badges issued.
The badge shall give the employee's
name, address of the medical lock, the
telephone number of the licensed physi-
clan for the compressed afr project, and
contain instructions that in case of emer-
gency of unknown or doubtful cause or
illness, the wearer shall be rushed to the
medical lock. The badge shall be worn at
all times—off the job, as well as on the

ob.,
i tc) Telephone and stpnal communica-
tion. (1) Effective and reliable means of
communlcation, such as bells, whistles, or
telephones, shall be malntalned at all
times between all the following locations:

{1) The working chamber face:

(1) The working chamber side of the
man lock near the door;

(1§) The interfor of the man lock;

{v) Lock attendant'’s statfon;

(v} The compressor plant;

tvl) The first-sid station:

tvii) The emergency lock Uf one is re-
qQuired) : and

tviil) The special decompression
chamber (4 ane is required).

(d) Signs and records. (1) The time
of decompression shall be posted in each

emergence of any employee from theé man lock as follows:
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TiMr oF DICOMPRESSION ro& THIS Lock

minutes.
{Signed by)

(Superintendent)

This form shall be posted in the Man Lock
at all times.

(2) Any code of signals used shall be
conspicuously posted near workplace en-
trances and such other locatlons as may
be necessary to bring them to the atten-
tion of all employees concerned.

(3) For each 8-hour shift, a record of
employees employed under alr pressure
shall be kept by an employee who shall
remain outside the lock near the en-
trance. This record shall show the period
each employee spends In the air cham-
ber and the time taken from decampres-
slon. A copy shall be submitted to the
appointed physician after each shift.

{e) Compression. (1) Every employee
going under air pressure for the first
time shall be instructed on how to avoid
excessive discomfart.

(2) During the compression of em-
ployees, the pressure shall not be in-
creased to more than 3 psi.g. within the
first minute. The pressure shall be held
at 3 pslg. and again at 7 psig. suff-
ciently long to determine if any employ-
ees are experiencing discomfort.

(3) After the first minute the pres-
sure shall be raised uniformly and at a
rate not to exceed 10 ps.d. per minute.

(4) If any employee complains of dis-
comfort, the pressure shall be held to
determine if the symptoms are relieved.
1f, after 5 minutes the discomfort does
not disappear, the lock attendant shall
gradually reduce the pressure until the
employee signals that the discomfort has
ceased. If he does not indicate that the
discomfort has disappeared, the lock at-
tendant shall reduce the pressure to
atmospheric and the employee shall be
released from the lock.

(5) No employee shall be subjected to
pressure exceeding 50 pounds per square
inch except in emergency.

(f) Decompression. (1) Decompression
to normal condition shall be in accord-
ance with the Decompression Tables
in Appendix A of this subpart.

(2} In the event It Is necessary for an
employee to be in compressed air more
than once in & 24-hour perfod, the ap-
pointed physician shall be responsible for
the establishment of methods and pro-
cedures of decompression applicable to
repetitive exposures.

(3) If decanting Is necessary, the ap-
pointed physician shall establish pro-
cedures before any employee is permitted
to be decompressed by decanting meth-
ods. The period of time that the em-
ployees spend al! atmospheric pressure
between the decompression following the
shift and recompresston shall not exceed
5 minutes.

{g) Man locks and special decompres-
sion chambers—(1) Man locks. (i) Ex-
cept In emergency, no employees em-
ployed In compressed alr shall be per-
mitted {o pass from the working chamber
to atmospheric pressure untii after de-

comptression, In accordance with the pro-
cedures {n this subpart.

() The lock attendant in charge of
& man lock shall be under the direct su-
pervision of the appointed physician. He
shall be stationed at the lock controls on
the free air side during the perfod of
compression and decompression and
shall remain at the lock control station
whenever there are men in the working
chamber or in the man lock.

({11) Except where afr pressure {n the
working chamber is below 12 psig.
each man lock shall be equipped with
sutomatic controls which, through taped
programs, cams, or similar apparatus,
shall automatically regulate decompres-
slons. It shall also be equipped with man-~
ual controls to permit the lock attendant
to override the automatic mechanism in
the event of an emergency, as provided
in subdivision (viii) of this subparagraph.

(}v) A manual control, which can be
used In the event of an emergency, shall
be placed inside the man lock.

(v) A clock, thermometer, and con-
tinuous recording pressure gauge with
a 4-hour graph shall be installed outside
of each man lock and shall be changed
prior to each shift’s decompression. The
chart shall be of suicient size to reg-
ister a legible record of variations in pres-
sure within the man lock and shall be
visible to the lock attendant. A copy of
each graph shall be submitted to the ap-
pointed physiclan after each shift. In
addition, & pressure gauge, clock, and
thermometer shall also be installed in
each man lock. Additional fittings shall
be provided so that test gauges inay be
attached whenever necessary.

(vi) Except where air pressure {5 be-
low 12 p.s.i.g. and there is no danger of
rapld flooding, all calssons having &
working area greater than 150 square
feet. and each bulkh:ad in tunnels of
14 feet or more {n diameter, or equivalent
area, shall have at least two locks in
perfect working condition, one of which
shall be used exclusively as a man lock,
the other, as a materials lock.

(vil) Where only a combination man-
and-materials Jock Is required, this sin-
gle lock shall be of sufficient capacity to
hold the employees constituting two suc-
céssive shifts,

(vil{) Emergency locks shall be Iarge
enough to hold an entire heading shift
and a limit maintained of 12 psig.
There shall be a chamber available for
oxygen decompression therapy to 28
psig.

(ix) The man lock suaall be large
enough so that those using it are not
compelled to be iIn a cramped position,
and shall not have less than 5 feet clear
head room at the center «nd a minimum
of 30 cubic feet of air soace per occupant.

(x) Locks on caissons shall be so lo-
cated that the bottom door shall be not
less than 3 feet above the water level sur-
rounding the calsson on the outside,
(The water level, where 1t is affected by
tides, is construed to mean high tide.)

(xi) In additlon to the pressure
gauge in the locks, an accurate pressure
gauge shall be maintained on the outer
and inner side of each bulkhead. These
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gauges shall be accessible at all times
and shall be kept in accurate working
order.

(xil) Man locks shall have an observa-
tion port at least 4 inches in diameter
located in such a positlon that all oc-
cupants of the man lock may be ob-
served from the working chamber and
Irom the free air side of the lock.

(xiil) Adequate ventllation in the
lock shall be provided. .

(xlv) Man locks shall be maintained
at a minlmum temperature of 70° F.

(xv} When locks are not in use and
employees are in the working chamber,
Jock doors shall be kept open to the
working chamber, where practicable.

(xvi) Provision shall be made to allow
for rescue parties to enter tha tunnel 1if
the working force is disabled.

(xvil) A special decompression cham-
ber of suficlent size to accommodate
the entire force of employees being de-
compressed at the end of a shift shall
be provided whenever the regularly es-
tablished working period requires a total
time of decompression exceeding 75
minutes.

(2) Specia! decompression chamber,
(1) The headroom in the speclal decom-
pression chamber shall be not less than
& minimum T feet and the cubical con-
tent shall provide at least 50 cubic feet
of airspace for each employee. For each
occupant, there shall be provided 4 square
feet of free walking area and 3 square
feet of seating space, exclusive of area re-
quired for lavatory and tollet facilities.
The raied capacity shall be based on the
stated minimum space per employee and
shall be posted at the chamber entrance.
The posted capacity shall not be exceed-
ed, except in case of emergency.

(1) Each speclal decompression
chamber shall be equipped with the fol-
lowing:

(@) A clock or clocks sultably placed
so that the atiendant and the chamber
occupants can readily ascertaln the
time;

(b) Pressure gauges which will in-
dicate to the attendants and to the
chamber occupants the pressure in the
chamber:

(¢c) Vaives to enable the attendant
to control the supply and discharge of
compressed air into and from the
chamber;

(d) Valves and pipes, In connection
with the alr supply and exhausi, ar-
ranged so that the chamber pressure
can be controlled from within and with-
out;

{e) Effective means of oral intercom-
munication between the attendant, oc-
cupants of the chamber, and the air
compressor plant; and

(/) An observation port at the en-
trance t permit observation of the
chamber occupants.

(fif} Seating facllities in speclal de-
compression chambers shall be so ar-
rangel as to permit a normal sitting
posture without cramping. Seating
space, not less than 18 inches by 24
inches wide, shall be provided per
occupant.

. (v) Adequate follet and washing fa-
.cilitles, in a screened or enclosed recess,
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shall be provided. Toilet bowls shall
have a built-in protector on the rim so
that an air space is created when the
seat 1id is closed.

(v) Fresh and pure drinking water
shall be available. This may be accom-
plished by either piping water into the
special decompression chamber and
providing drinking fountains, or by pro-
viding i{ndividual centeens, or by some
other sanitary means. Community drink-
ing vessels are prohibited.

(vi) No refuse or discarded materlal
of any kind shall be permitted to accu-
mulate, and the chamber shall be kept
clean.

{vii) Unless the special decompression
chamber is serving as the man lock to
atmospheric pressure, the special decom-
pression chamber shall be situated, where
practicable, adjacent to the man lock
on the atmospheric pressure side of the
bulkhead. A passageway shal} be pro-
vided, connecting the special chamber
with the man lock, to permit employees
in the process of decompression to move
from the man lock to the special chamber
without a reduction in the ambient pres-
sure from that designated for the next
stage of decompression. The passageway
shall be so arranged as to not interfere
with the normal operation of the man
lock, nor with the release of the oc-
cupants of the special chamber to
atmospheric pressure upon the comple-
tion of the decompression procedure.

(h) Compressor plant and air supply.
(1) At all times there shall be a thor-
oughly experienced, competent, and
reliable person on duty at the alr control
valves as 8 gauge tender who shall regu-
late the pressure in the working areas.
During tunneling operations, one gauge
tender may regulate the pressure in not
more than two headings: Provided, That
the gauge and controls are all in one
locatfon. In caisson wark, there shall be
a gauge tender for each caisson.

(2) The low air compressor plant
shall be of sufficient capacity to not only
permit the work to be done safely, but
shall also provide a margin to meet
emergencies and repalirs.

(3) Low afr compressor units shall
have at least two Independent and sepa-
Tate sources ol power supply and each
shall be capable of operating the entire
low alr plant and its accessory systems.

(4) The capacity, arrangement, and
number of compressors shall be sufficient
to malntain the necessary pressure with-
out overloading the equipment and to
assure maintenance of such pressure in
the working chamber during periods of
breakdown, repair, or emergency.

(5) Switching from one independent
source of power supply to the other shall
be done periodically to ensure the work-
ability of the apparatus in an emergency.

(6) Duplicate low-pressure alr feed-
lLines and regulating valves shall be pro-
vided between the source of air supply
and a polnt beyond the locks with one of
the lines extending to within 100 feet
of the working face.

(1) All high- and low-pressure air
supply lines shall be equipped with check
valves.

(8) Low-pressure alr shall be regu-
lated automatically. In addition, man-
ually operated valves shall be provided
for emergency conditions.

(9) The air intakes for all air com-
pressors shall be Jocated at & place where
fumes, exhaust gases, and other air con-
taminants will be at 2 minimum,

(10) Gauges indicating the pressure
in the working chamber shall be installed
in the compressor building, the lock at-
tendant’s station, and at the employer’s
field office.

i) Ventilation and air qualily. (1)
Exhaust valves and exhaust pipes shall
be provided and operated so that the
working chamber shall be well ventilated,
and there shall be no pockets of dead air.
Outlets may be reguired at intermediate
points along the main low-pressure air
supply line to the heading to eliminate
such pockets of dead alr, Ventilating alir
shall be not less than 30 cubic feet per
minute.

(2) The air in the workplacé shall be
analyzed by the employer not less than
once each shift, and records of such tests
shall be kept on file at the place where
the work is in progress. The test results
shall be within the threshold limit values
specified in Subpart D of this part, for
hazardous gases, and within 10 percent
of the lower explosive llmit of lammable
gases. If these limits are not met, ime
mediate action to correct the situat‘on
shall be taken by the employer.

(3) The temperature of a' working
chambers which are subjected to air
pressure shall, by means of after-coolers
or other suitable devices, be maintained
at a temperature not to exceed 85° F.

(4) Forced ventilation shal] be pro-
vided during decompression. During the
entire decompression period, forced ven-
tilation through chemical or mechanical
air purifying devices that will ensure
& source of fresh ajr shall be provided.

(5) Whenever heat-producing ma-
chines (moles, shields) are used in com-
pressed air tunnel operations, a positive
means of removing the heat build-up at
the heading shall be provided.

(§) Electricity. (1) All lighting in
compressed-air chambers shall be by
electricity exclusively, and two inde-
pendent electric-lighting systems with
independent sources of supply shall be
used. The emergency source shall be
arranged to become automatically ep-
erative in the event of failure of the
regularly used source.

(2) The minimum intensity of light
on any walkway, ladder, stalrway, or
working level shall be not less than 10
foot-candles, and in all workplaces the
lighting shall at all times be such as
to enable employees to see clearly.

{3) All electrical equipment, and wir-
ing for lght and power circuits, shall
comply with requirements of the Na-
tional Electrical Code, ANSI C1-1971
(Rev. of 1868) for tse in damp, hazard-
ous, high temperature, and compressed
air environments.

(4) External parts of lighting fixtures
and al] other electrical equipment, when
within 8 feet of the floor, shall be con-
structed of noncombustible, nonabsorp-
tive, insulating materlals, except that

metal may be used if it §s effectively
grounded.

(5) Portable lamps shall be equipped
with noncombustible, nonabsorptive, in-
sulating sockets, approved handles, bas-
ket guards, and approved cords.

(6) The use of worn or defective
portable and pendant conductors is
prohibited.

(k) Sanitation. (1) Sanitarz, heated,
lghted, and ventilated dressing rooms
and drying rooms shall be provided for
all employees engaged in compressed air
work. Such rooms shall contain suitable
benches and lockers. Bathing accommo-
dations (showers at the ratio of one to
10 employees per shift). equipped with
running hot and cold water, and suitable
and adequate toilet accommodations,
shall be provided. One toilet for each 15
employees, or fractiona] part thereof,
shall be provided.

(2) When the toilet bowl is shut by
a cover, there should be an air space 50
that the bowl or bucket does not implode
when pressure is Increased.

(3) AN parts of caissons and other
working compartments shall be kept in
a sanitary condition.

(1) Fire prevention and protection.
(1) Firefighting equipment shall be

4ilable at all times and shall be main-
ained in working condition.

(2) While welding or flame-cutting is
being done in compressed air, a fire-
watch with a fire hose or approved ex-
tinguisher shall stand by until such op-
eration is completed.

(3) Shafts and calssons containing
flammable material of any kind, either
above or below ground, shall be provided
with s waterline and a fire hose con-
nected thereto, so arranged that all
points of the shafi or cajsson are within
reach of the hose stream.

(4) Fire hose shall be at least 1%
inches in nominal diameter; the water
pressure shall at all times be adequate
for efficient operation of the type of noz-
zle used; and the water supply shall be
such as to ensure an uninterrupted flow.
Fire hose, when not in use, shall be lo-
cated or guarded to prevent injury
thereto.

15) The power house, compressor
house, and all buildings housing ventli-
lating equipment, shall be provided with
at least one hose connection in the water-
line, with a fire hose connected thereto.
A fire hose shall be maintained within
reach of structures of wood over or near
shafts,

(6) Tunnels shall be provided with a
2-inch minimum dlameter waterline ex-
tending into the working chamber and to
within 100 feet of the working face. Such
line shall have hose outlets with 100 feet
of fire hose attached and maintained as
follows: One at the working face; one
immediately Inside of the bulkhead of
the working chamber; and one immedi-
ately outsidg such bulkhead. In addition,
hose outlets shall be provided at 200-foot
intervals throughout the length of the
tunnel, and 100 feet of fire hose shall be
attached to the outlet nearest to any lo-
cation where flammable material is be-
ing kept or stored or where any flame is
being 1ead,
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(1) In addition to fire hose protection
required by this subpart, on every fioor
of every bullding not under compressed
alr, but used in connection with the com-
pressed alr work, there shall be provided
at least one approved fire extinguisher of
the proper type for the hazard invalved.
At least two approved fire extinguishers
shall be provided in the working chamber
as follows: One at the working face and
one immediately inside the bulkhead
(pressure side), Extinguishers in the
working chamber shall use water as the
primary extlnguishing agent and shall
not use eny extinguishing agent which
could be harmful to the employees in the
working chamber. The fire extinguisher
shall be protected from damage.

(8) Highly combustible materlals shall
not be used or stored in the working
chamber. Wood, paper, and similar com~
bustible material shall not be used in
the working chamber in quantities which
could cause a fire hazard. The compres~
sor building shall be constructed of non-
combustible material.

(9) Man locks shall be equipped with
a manual type fire extinguisher system
that can be activated inside the man lock
and also by the outside lock attendant.
In addition, & fire hose and portable fire
extinguisher shal. be provided inside and
outside the man lock. The portable fire
extinguisher shall be the dry chemical
type.

(10) Equipment, filtures, and furni-
ture in man locks and special decompres-
sion chambers shall be constructed of
noncombustible materials. Bedding, ete.,
shall be chemically treated so as to be
fire resistant.

(11) Head frames shall be constructed
of structural steel or open frame-work
fireproofed timber. Head houses and
other temporary surface bulldings or
structures within 100 feet of the shaft,
calsson, or tunne! opening shall be built
of fire-resistant materials.

(12) No oi}, gasoline, or other combus-
tible material shall be stored within 100
feet of any shaft, caisson, or tunnel open-
Ing, except that olls may be stored in
suitable tanks in {solated fireproof bulld-
ings, pravided such buildings are not less
than 50 feet from any shaft, caisson, or
tunnel opening, or any building directly
connected thereto.

(13) Positive means shall be taken to
prevent leaking flammable liquids from
flowing into the areas specifically men-
tioned in the preceding paragraph.

(14) All explosives used in connection
with compressed alr work shall be se-
lected, stored, transported, and used as
specified in Subpart U of this part.

(m) Bulkheads and safety screens. (1)
Intermediate bulkheads with locks, or in-
termediate safety screens or both, are re-
quired where there Is the danger of rapid
fiooding.

(2) In tunnels 16 feet or more in di-
ameter, hanging walkways shall be pro-
vided from the face to the man lock as
high in the tunne! as practicable, with at
least 6 feet of head room. Walkways shall

be constructed of noncombustible mate-
rial, Standard railings shall be securely
installed throughout the length of all
walkways on open sides {n accordance
with Subpart M of this part. Where walk-
ways are ramped under safety screens,
the walkway surface shall be skidproofed
by cleats or by equivalent means.

(3) Bulkheads used to contain com-
pressed alr shall be tested, where prac-
ticable, to prove their ability to resist the
highest alr pressure which may be ex-
pected to be used. -

§ 1926.804 Dcflinitions applicable to this
subpart.

(a) “Bulkhead"—An alrtight struc-
ture separating the working chamber
from free air or from another chamber
under a lesser pressure than the woking
pressure.

(b) “Caisson"~—A wood, steel, concrete
or reinforced concrete, air- and water-
tight chamber in which it Is possible for
men to work under air pressure greater
than atmospheric pressure to excavate
material below water level,

{c) “Decanting”—A method used for
decompressing under emergency citcum-
stances, In this procedure, the employees
are brought to atmospheric pressure with
a very high gas tension in the tissues and
then !mmediately recompressed in a sec-
ond and separate chamber or lock.

(d) “Emergency locks"—A lock de-
signed to hold and permit the quick
passage of an entire shift of employees.

(e) “High air"—Alr pressure used to
supply power to poeumatic tools and
devices,

(f) “Low alr"—Air supplied to pres-
surize working chambers and locks.

(g) “Man Jock”—A chamber through
which men pass from one alr pressure
environment into another.

(h) “Materials lock”—A chamber
through which materlals and equipment
pass from one air pressure environment
into another.

1) *Medical lock"—A special cham-
ber in which employees are treated for
decompression illness, It may also be used
in preemplioyment physical examinations
to determine the adaptability of the pro-
spective employee to changes in pressure.

{§) “Normal condition"—One during
vhich exposure to compressed air is
limited to a single continuous working
period followed by a single decompres-
sion ir any given 24-hour period; the
total time of exposure to compressed air
during the single continuous working
period is not interrupted by exposure to
normal atmospheric pressure, and a sec-
ond exposure to compressed air does not
occur until at least 12 consecutive hours
of exposure to normal atmospherlc pres-
sure has elapsed since the employee has
been wnder pressure.

(k) “Pressure’’—A force acting on &
unit area. Usually shown as pounds per
square inch. (psi.)

()) “Absolute pressure” (psia)—
The sura of the atmospheric pressure
and gauge pressure (p.sig.).

(m) “Atmospheric pressure”—The
pressure of air at sea level, usually 14.7

psla. (1 atmosphere), or 0 ps.lg.

(n) “Gauge pressure” (p.ai.g.)-—Pres-
sure measured by a gauge and indicat-
ing the pressure exceeding &tmospheric.

(o) “Bafety screen”—An air- and
water-tight dlaphragm placed across
the upper part of a compressed air tun-
nel between the face and bulkhead, {n
order {0 prevent flcoding the crown of
the tunnel between the safety screen
and the bulkhead, thus providing a
safe means of refuge and exit from a
n?odlng or flooded tunnel.

(p) “Speclal decompression cham-
ber”—A chamber to provide greater
comfort for employees when the total
decompression time exceeds 75 minutes.

(qQ) “Working chamber”~The space
or compartment under air pressure in
which the work is being done.

APPINDIX A
DECOMPAESSION TASLES

1. Explanation. The decompression tables
are computed for working chamber pressures
from 0 to 14 pounds, and from 14 to 50
pounds per square inch gsuge inclusive by
2-pound increments and for exposure times
for each pressure extending from ose-half
to over 8 hours inclusive. Decompressions
will be conducted by two or more stages with
& maximum of four stages, the latter for a
working chamber pressure of 40 pounds per
square Inch gauge br over.

Stage 1 consists of a reduction 1o amblent
pressure ranging from 10 0 & maximum of
168 pounds per square Inch, but in no in-
stance will the pressure be reduced below 4
pounds at the end of stage 1. This reduction
io pressure {n stage 1 will always take place
&t & rate not grester thsn 6 pounds per
minute.

Purther reduction in pressure will take
place during stage 2 and subsequent stages
a3 required at & slower rate, but in no event
at & rate greater than 1 pound per minute,

Decompression Table No. 1 indicates in the
body of the table the total decompression
time in minutes for various combinations of
working chamber pressure and exposure time.

Decompression Table No. 2 {ndlcates for
the same various combinations of working
chamber pressure and exposure time the
following:

. The number of stages required;

b. The reduction fn pressure and the ter-
minal pressure for esch required stage;

¢. The time lu minutes through which the
reduction in pressure s accomplished for
each required stage;

d. The pressure reduction rate in minutes
per pound for each required stage;

Impontant NotE: The Pressure Reduction
in Each Stage is Accomplished &t a Uni-
form Rate. Do Not Interpolate Between
Values Shown on the Tables. Use the Next
Higher Value of Working Chamber Pres-
sure or Exposure Time Should the Actual
Working Chamber Pressure or the Actual
Exposure Time, Respectively, Fall Between
Those for Which Calculated Values Are
Shown {n the Body of the Tables,

Examples:

Example No. 1:
4 hours working period at
20 pounds gauge.
Decompression Table No. 1:
20 pounds for 4 hours, total

decompression time. 43 minutes.
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Decompression Table No, 2:
Stage 1: Reduce pressure
from 20 pounds to 4
pounds at the uniform
ate of 6 pounds per
minute.
Elapsed time stage 1: 165
Btage 2 {fnal stage): Re-
duce pressure st &
upiform rate from 4
pounds to g-pound
gage over a perlod of
40 minutes. |
Rate—0.10 pound per
minute or 10 minutes

per pound.

Stage 3 (final) elapsed
time.
Totsl time. ... .-

Exampte No.2:
S-hour worklng period at
2¢ pounds gage.
Decompression Takle No. 1:
24 pounds for 5 hours, total
decompression time.
Decompression Table No.2:+
Stage 1: Reduce pressure
from 24 pounds to B
pounds st the unifnrm
rate of 5 pounds per
minute.

Elapsed time stage 1 :-%G

Btage 2: Reduce pressure
at s uniform rate from
8 pounds to 4 pounds
over a period of 4 min-
utes. Rate, 1 pound
per minute elapsed
time, stage 2.._.. ——
Transfer men to special
decompression cham-
ber maintsining the
¢-pound pressure dur-
ing the transfer oper-
ation,

3 minutes.

40 minutes.

43 minutes.

117 minutes.

3 minutes.

4 minutes.

Stage 3 (final stage): In
the specisl decoms-
pression chamber, re-
duoce the pressure st &

110  minutes. Rate,
0.037 pound per min.
ute or 27.5 minutes
per pound. Biage 38

uniform rate from 4 (final) elapsed time... 110 minutes,
pounds to O-pound
gage over s period of Total time 117 3
Drcournrssion Tanik No. 1—-Totat Decoxrazssiox Tiug
Work pressurs Working period hours
paig. | T S - S ] ] 4 13 L] T 8 Over 8
o-13. 3 3 Y 3 3 3 3 3 1 3
1. & 13 6 (4 L3 .3 [ [ LI 3 o
5. 7 01 1 1 1 1 v % « &
8.7 7T 7T 7T 6 i 17 <& & 6 T 87
20 2 7 ] 15 15 4 & 3 1 13
- ? 9 16 24 38 € 3 18 13 1A 113
2% 1 12 2a ¥ 2 2 w1 27 137 151
2 3 1 29 M & I 12 4 12 142 163
by 5 233 31 4 8 127 19 183 5583 16s 183
30 17 23 38 52 105 143 i85 158 178 188 204
» 19 33 4 85 126 183 I 193 208 21) 226
b 21 3 4 1St 18I9S 218 223 233 48
b 24 4 6 M3 30 1w 23 23 43 8 baed
3. 2 ¢ 13 1A 1B 22 13 13 2 s
0., A 49 B M3 183 213 20 23 238 278 28
T a7 5 102 14 189 15 245 260 263 268 293
“, . 43 6 18 19 234 25¢ 264 260 289 23
. “ 4 33% 171 24 246 0 24 WY I 318
@, st 89 144 189 9 209 299 3 -
0. [T w9 M 9 W -
DrcourresnoN TasLE No. 2
(Do not interpolate, use next higher velue for conditions not computed.)
Decompression date
Working Working
chamber riod Pressure reduction  Timela Pressurs Total time
pressure ours Elage No. Psig. stage reductiog decompress
Palg. Minutes rats Minutes
From Min/Pound
b (I 171 1 " L 2 0.2 [}
2 4 o 4 1.00 [
Y eeeeeeeneeaean 1 " 4 2 0.20 ]
2 4 0 4 1.00 ]
[ T, . 1 H ) [ 2 0.20 8
2 Ll 0 ¢ 1.00 [
L 1 < 2 0.20 ¢
2 LY ] £ 1.00 [}
1 1Y 4 2 0.2 [}
z 4 e 4 1.00 s
1 1% ] 2 0.20 [
2 4 [} [ i.00 []
| FOUR ] " 4 2 0.20 [
2 4 [] 4 1.00 [
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chutes, the ares onto which the material
s dropped shall be completely enclosed
with barricades not less than 42 inches
high and not less than 6 feet back from
the projected edge of the opening above,
Stgns, warning of the hazard of falling
materisls, shall be posted at each level.
Removal shall not be permitted in this
lower area until debris handling ceases
above.

{1) Al floor openings, not used as ma~
terial drops, shall be covered over with
material substantial enough to support
the weight of any load which may be
imposed. Such material shall be prop-
erly secured to prevent its accidental
movement,

(§) Except for the cutting of holes in
floors for chutes, holes through which to
drop materials, preparation of storage
space, and similar necessary preparatory
work, the demolition of exterior walls
and floor construction shall begin at the
top of the structure and proceed down-
ward. Each story of exterlor wall and
floor construction shall be removed and
dropped Into the storage space before
commencing the removal of exterior
walls and floors in the story next below.

(k) Employee entrances to multi-
story structures being demolished shall
be completely protected by sidewnlk
sheds or canoples, or both, providing pro-
tection {rom the face of the building for
a minimum of 8 feet. All such canopies
shall be at least 2 feet wider than the
bullding entrances or openings (1 foot
wider on each side thereof), and shall be
capable of sustaining a load of 150 pounds
per square foot.

§ 1926.85rl Stairs, passageways, and lad-
ders.

{8) Only those stalrways, passage-
ways, and ladders, designated as means
of access to the structure of bullding,
shall be used. Other access ways shall be
entlrely closed oL at all times,

(b) Al stairs, passageways, ladders
and inctdental equipment thereto, which
are covered by this section, shall be
periodically inspected and maintained
in a clean safe condition.

(c) In a multistory bullding, when a
stairwell is being used, it shall be prop-
erly llluminated by either natural or
ariificial means, and completely and
substantially covered over at & puint not
less than two floors below the floor on
which work {s being performed, and ac-
cess to the floor where the work is In
progress shall be through a properly
lighted, protected, and separate pas-
sageway.

§ 1926.852 Chutes.

(a) No material shall be dropped to
any point lying outside the exterior walls
of the structure unless the area is effec-
tively protected.

(b) All materials chutes, or sections
thereof, at an angle of more than 45°
from the horizontal, shall be entirely en-
closed, except for openings equipped with
closures at or about floor level for the
insertion of materials. The openings shall
not exceed 48 inches in helght 'measured
along the wall of the chute. At all stories

below the top floor, such openings shall
be kept closed when not in use,

(c) A substantial gate shall be in-
stalled in each chute at or near the dis-
charge end, A competent employee shall
be assigned to control the operation of
the gate, and the backing and Joading
of trucks,

{d) When operations are not ln prog-
ress, the area surrounding the discharge
end of a chute shall be securely closed
off.

(e) Any chute opening, into which
workmen dump debris, shall be protected
by a substantial guardrail approximately
42 inches above ihe floor or other surface
on which the men stand to dump the ma-
terial. Any space between the chute and
the edge of openings in the floors through
which it passes shall be solidly covered
over.

(f) Where the material s dumped
from mechanical equipment or wheel-
barrows, a securely attached toeboard or
bumper, not less than 4 inches thick and
6 inches high, shall be provided at each
chute opening.

(g) Chutes shall be designed and con-
structed of such strength as to eliminate
failure due to impact of materials or de-
bris loaded therein.

§ 1926.853 Removal of materials
through floor openings.

Any openings cut In a fleor for the
disposal of materials shall be no larger
in size than 25 percent of the aggregate
of the total floor area, unless the lateral
supports of the removed flooriag re-
main in place. Floors weakened or other-
wise made unsafe by demolition opera-
tions shall be shored to carry safely the
intended imposed load from demolitlon
operations.

§ 1926.854 Removal of walls, masonry
sections, and chimneys.

(a) Masonry walls, or other sections
of masonry, shall not be permitted to tall
upon the floors of the building in such
masses as to exceed the safe carrying
capacities of the floors.

(b) No wall section, which §s more
than one story in height, shall be per-
mitted to stand alone without lateral
bracing, unless such wall was originally
designed and constructed to stand with-
cut such lateral support, and is in a con-
ditian safe enough to be self-supporting.
All walls shall be Jeft in a stable condi-
tion at the end of each shift.

(¢! Employees shall not be permitted
to wurk on the top of a wall when weather
conditions constitute a hazard.

(d) Structural or load-supporting
members on any floor shall not be cut
or removed until all stories above such
a floor have been demolished and re-
moved. This provision shall not prohibit
the cutting of floor beams for the dispos~
al of materlals or for the installation of
equipment, provided that the require-
ments of §§ 1926.853 and 1926.855 are
met.

(e) Floor openings within 10 feet of
any wall being demolished shall be
planked solid, except when employees
are kept out of the area below.

(f) In buildings of “skeleton-stesl”
construction, the steel framing may be
left in place during the demolition of
masonry. Where this s done, all steel
beams, girders, and similar structural
supports shall be cleared of all loose ma-
terial as the masonry demolition pro-
gresses downward.

(8) Walkways or ladders shall be pro-
vided to enable employees to safely reach
or leave any scaffold or wall.

(h) Walls, which serve as retaining
walls to support earth or adjoining struc-
tures, shall not be demolished until such
earth has been properly braced or ad-
Joining structures have been properly
underpinned.

(1) Walls, which are to serve as re-
talning walls against which debris will
be piled, shall not be so used unless capa-
ble of safely supporting the imposed Joad.

§ 1926.855 Manual removal of floors.

(a) Openings cut in a floor shall ex-
tend the full span of the arch between
supports.

(b) Before demolishing any floor arch,
debris and other material shall be re-
moved from such arch and other ad-
Jacent floor area. Planks not less than
2 Inches by 10 inches in cross section,
full size undressed, shall be provided for,
and shall be used by employces to stand
on while breaking down floor arthes be-
tween beams. Such planks shall be so
located as to provide a safe support for
the workmen should the arch between
the beams collapse. The open space be-
tween planks shall not exceed 16 inches.

(c) Safe walkways, not less than 18
inches wide, formed of planks not less
than 2 inches thick if wood, or of equiv-
alent strength if metal, shall be pro-
vided and used by workmen when
necessary to enable them to reach any
point without walking upon exposed
beams.

(d) Stringers of ample strength shall
be installed to support the flocring
planks, and the ends of such stringers
shall be supported by floor beams or gird-
ers, and not by floor arches alone.

(e) Planks shall be laid together over
solid bearings with the ends overlapping
at least 1 foot.

{f) ¥hen floor arches are belng re-
moved, employees shall not be. allowed
in _the area dlrectly underneath, and
such an area shall be barricaded to pre-
vent access to it.

(g) Demolition of floor arches shall
not be started untll they, and the sur-
rounding floor area for a distance of
20 feet, have been cleared of debris and
any other unnecessary materials.

§ 1926.856 Removal of walls, floors, and
material with equipment.

(a) Mechanical equipment shall not
be used on floors or working surfaces un-
less such floors or surfaces are of suf-
ficient strength to support the imposed
load.

(b) Floor openings shall have curbs
or stop-logs to prevent equipment from
running over the edge.

(¢) Machanical equipment used shall
meet the requirements specified in Sub-
parts N'and O of this part.
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§ 1926.857 Storage,

(a) The storage of waste materfal and
debris on any floor shall not exceed the
allowable fioor loads.

(b) In buildings having wooden floor
construction, the flooring boards may
be removed from not more than one floor
above grade to provide storage space for
debris, provided falling material is not
permitted to endanger the stability of
the structure.

(c) When wood floor beams serve to
brace interior walls or free-standing ex-
terior walls, such beams shall be left in
place untl] other equlvalent support can
be installed to replace them,

(d) Floor arches, to an elevation of
not more than 25 feet above grade, may
be removed to provide storage area for
debrls: Provided, That such removal
does not endanger the stability of the
structure.

(e) Starage space into which material
is dumped shall be blocked off, except
for openings necessary for the removal
of material. Such openings shalj be kept
closed at all times when material §s not
being removed,

§ 1926.858 Remoral of stcel construc-
tion.

(a) When floor arches have been re-
moved, planking in accordance with
§1926.855 (b) shall be provided for the
workers engaged in razing the steel
framing.

(b) Cranes, derricks, and other holst-
ing equipment used shall meet the re-
quirements specified in Subpart N of this
part.

(¢) Steel constructiqn shall be dis-
mantled column length by column
length, and tler by tler (columns may
be in two-story lengths).

(d) Any structural member belng dis-
membered shall not be overstressed.

§ 1926.859 Mechanical demolition.

(a) No workers shall be permitted in
any area, which can be adversely affected
by demolition operations, when balling
or clamming is being performed. Only
those workers necessary for the perform-
ance of the operations shall be permitted
in this area at any other time.

(b) The weight of the demolition ball
shall not £xceeg 50 percent of the crane’s
rated load. based on the length of the
boom and the maximum angle of opera-
tion at which the demolition ball will be
used, or it shall not exceed 25 percent
of the nominal breaking strength of the
line by which it Is suspended, which-
ever results in a lesser value.

(¢) The crane boom and Joadiine shall
be as short as possible.

(d} The ball shall be attached to the
loadline with a swivel-type connection
to prevent twisting of the loadline, and
shall be attached by positive means in
such manner that the weight cannot
become accidentally disconnected,

(e) When pulling over walls or portions
thereof, all sterl members affected shall
have been previously cut free,

(1) All roof cornices or other such
ornamental stonework shall be removed
prior to pulling walls over.

{g) During demolition, continuing in-
spections by a competent person shall be
made as the work progresses to detect
hazards resulting from weakened or
deteriorated floors, or walls, or loosened
materjal. No employee shall be permitted
to work where such hazards exist until
they are corrected by shoring, bracing, or
other effective means.

§ 1926.860 Selective
explosives.

Selective demolition by explosives shall
be conducted in accordance with the
applicable sections of Subpart U of this
part.

Subpart U—Blasting and the Use of
Explosives

§ 1926.900 General provisions.

(a) The employer shall permit only
authorized and qualified persons to han-
dle and use explosives.

(b) Smoking, firearms, matches, open
flame lamps, and other fires, flame of
heat producing devices and sparks shall
be prohlbited in or near explosive maga-
zines or while explosives are being han-
dled, transported or used.

(¢) No person shall be allowed to han-
dle or use explosives while under the in-
fluence of intoxicating liquors, narcotics,
or other dangerous drugs.

(d) All explosives shall be accounted
for at all times. Explosives not being
used shall be kept in a locked magazine,
unavailable to persons not authorized to
handle them, The e:nployer shall main-
tain an inventory and use record of all
explosives, Appropriate authorities shall
be notified of any loss, theft, or unauthor-
ized entry into a magazine,

<e) No explosives or blasting agents
shall be abandoned,

(f) No fire shall be fought where the
fire is in imminent danger of contact with
explosives, All employees shall be re-
moved to a safe area and the fire area
guarded against intruders.

(g) Original containers, or Class IT
magazines, shall be used for taking deto-
nators and other explosives from storage
magazines to the blasting area.

th) When blasting fs done in con-
gested areas or In proximity to a struc-
ture, railway, or highway, or any other
installation that may be damaged, the
blaster shall take special precautions in
the loading, delaying, initlation, and
confinement of each blast with mats or
other methods so as to control the throw
of fragments, and thus prevent bodlly
infury to emplaoyees.

() Employees authorized to prepare
explosive charges or conduct blasting op-
erations shall use every reasonable pre~
caution lncluding, but not limited to,
visual and audible warning signals, flags,
or barricades, to ensure employee safety.

(§) Insofar as possible, blasting opera-
tions above ground shall be conducted
between sunup and sundown.

(k) Due precautions shall be taken to

demolition by

blacting caps from current induced by
radar, radio transmitters, lightolng, ad-
Jacent powerlines, dust storms, or other
sources of extraneous electriclty. These
precautions shall include:

(1) Detonators shall be short-circuited
in holes which have been primed and
shunted until wired into the blasting
circuit,

(2) The suspension of all blasting op-
erations and removal of pérsons from
the blasting area during the approach
and progress of an electric storm;

(3) The posting of signs waming
against the use of moblle radio transmit-
ters on all roads within 1,000 feet of the
blasting operations. Signs shall have
4-inch white letters on a red background,
with the words, “Blasting Area—Radio
Transmitting Prohibited.”

(4) Ensuring that mobile radio trans-
mitters which are less than 100 feet
away from electric blasting caps, in other
than original containers, shall be de-
energized and effectively locked;

(5) Compliance with the recommen-
dations of The Institute of the Makers
of Explosives with regard to blasting in
the vicinity of radio transmitters as stip-
ulated in Radio Frequency Energy—A
Potential Hazard in the Use of Electric
Blasting Caps, IME Publication No. 20,
March 1968.

1) Empty boxes and paper and fiber
packing materials, which have previ-
ously contalned high explosives, shall not
be used agaln for any purpose, but shall
be destroyed by burning at an approved
locatfon.

{m) Explosives, blasting agents, and
blasting supplies that are obviously de-
teriorated or damaged shall not be used.

tn) Delivery and issue of explosives
shall only be made by and to authorized
persons and into authorized magazines
or approved temporary storage or han-
dilng areas.

{0) Blasting operations in the prox-
imity of overhead power lines, com-
munication lines, utility services, or other
services and structures shall not be car-
rled on untll the eperalors and/or owners
have been notified and measures for safe
control have been taken.

(p) The use of black powder shall be
prohibited.

(@) All Joading and firing shall be df-
rected and supervised by competent per-
sons thoroughly experienced in this field.

(r) All blasts shall be fired electrically
with an electric blasting machine or
properly designed electric power source,
ex;:ept as provided in §1926.906 (a) and
(r).

§ 1926.901

(a) A blaster shall be able to under-
stand and give written and oral orders.

(b} A blaster shall be In good physical
condition and not be addicted to nar-
cotics, Intoxicants, or similar types of
drugs.

(c) A blaster shall be qualified, by
reason of tralning, knowledge, or experi-
ence, in the fleld of transporting, storing,
handling, and use of explosives, and have

Blaster qualifications.

prevent accidental discharge of electric, 8 working knowledge of State and local
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laws and regulations which pertain to
explosives.

(d) Blasters shall be required to fur-
nish satisfactory evidence of competency
in handling explosives and performing
in a safe manner the type of blasting
that will be required.

(e) The blaster shall be knowledgeable
and competent in the use of each type of
blasting method used.

§ 1926.902 Surfacc transportation of
explosives.

(a) Transportation of explosives shall
meet the provisions of Department of
Transportation regulations contained in
14 CFR Part 603, Air Transportation; 46
CFR Parts 146-148, Water Carriers; 49
CFR Parts 171-179, Highways and Rall-
ways; 49 CFR Part 180, Pipelines; and
49 CFR Parts 290-297, Motor Carriers.

(b) Motor vehisles or conveyances
transporting explosives shall only be
driven by, and be in the charge of, a
licensed driver who is physically fit. He
shall be familiar with the local, State,
and Federal regulation governing the
transportation of explosives.

(¢c) No person shall smoke, or carry
matches or any other flame-producing
device, nor shall firearms or loaded car-
tridges be carried while in or near a
motor vehicle or conveyance transporting
explosives.

(d) Explosives, blasting agents, and
blasting supplies shall not be transported
with other materials or cargoes. Blast-
ing caps (including electric) shali not
be transported in the same vehicle with
other explosives,

(e) Vehicles used for transporting ex-
plosives shall be sirong enough to carry
the load without difficulty, and shall be
in good mechanical conditlon.

(f) When explosives are transported
by a vehicle with an open body. a Class
II magazine or original manufacturer's
container shall be securely mounted on
the bed to contain the cargo.

(g) All vehicles used for the trans-
portation of explosives shall have tight
floors and any exposed spark-producing
metal on the inside of the body shall be
covered with wood, or other nonsparking
material, to prevent contact with con-
tainers of explosives.

(h) Every motor vehicle or conveyance
used for transporting explosives shall be
marked or placarded on both sides, the
front, and the rear with the word “Ex-
plosives” in red letters, not less than 4
inches in height, on white background.
In addition to such marking or placard-
ing, the motor vehicle or conveyance may
display, in sych a manner that it will be
readily visible from all directions, a red
flag 18 inches by 30 inches, with the word
“Explosives™ painted, stamped, or sewed
thereon, in white letters, at least § inches
in helght.

(1) Each vehicle used for transporta-
tion of explosives shall be equipped with
a fully charged fire extinguisher, In good
condition. An Underwriters Laboratory-
approved extinguisher of not less than
10-ABC rating will meet the minimum
requirement, The driver shall be trained

in the use of the extinguisher on his
vehicle,

{J) Motor vehicles or conveyances
carrying explosives, blasting agents, or
blasting supplies, shall not be taken in-
side a garage or shop for repairs or
servicing.

(k) No motor vehicle transporting
explosives shall be left unattended.

§ 1926.903 Underground transportation
of explosives.

(a) Al explosives or blasting agents
in transit underground shall be taken
to the place of use or storage without
delay.

(b) The quantity of explosives or
blasting agents taken to an underground
loading area shall not exceed the
amount estimated to be necessary for the
blast.

(c) Explosives in transit shall not be
left unattended.

(d) The holst operator ghall be noti-
fied before explosives or blasting agents
are transported in a shaft conveyance.

(e) Trucks used for the transporta-
tion of explosives underground shall
have the electrical system checked
weekly to detect any failures which may
constitute an electrical hazard. A written
record of such inspections shall be kept
on file.

(1) The installation of auxillary lights
on truck beds, which are powered by the
truck's electrical system, shall be
prohibited.

(g) Explosives and blasting agents
shal) be hoisted, lowered, or conveyed in
a powder car. No othey materials, sup~
plies, or equipment shall be transported
In the same conveyance at the same
time,

(h) No one, except the operator, his
helper, and the powderman, shall be
permitted to ride on a conveyance trans-
porting explosives and blasting agents.

(1) No person shall ride in any shaft
conveyrnce transporting explosives and
blasting agents.

(1) No explosives or blasting agents
shall be transported on any locomotive.
At least two car lengths shall separate
the locomotive from the powder car.

(k) No explosives or blasting agents
shall be trarsported on a man haul trip.

(1) The car or conveyance contalning
explosives or blasting agents shall ke
pulied, not pushed, whenever possible.

(m) The powder car or conveyance
especlally bullt for the purpose of trans-
porting explosives or blasting agents shall
bear a reflectorized sign on each side
with the word “Explosives” in letters,
pot less than 4 inches in helght; upon
[ lbackg'round of sharply contrasting
oolor.

(n) Compariments for transporting
detonators and explosives in the samne
car or conveyence shall be physically
separated by a distance of 24 inches or
by & solld partition at least & inches

(0) Detonators and other explosives
shall not be transported at the same
time in any shaft con‘eyance.

(p) Explosives, blasting agents, or
blasting supplies shall not be transported
with other matertals,

() Explosives or blasting agents, not
in original contaliners, shall be placed in
a suitable container when transported
manually.

(r) Detonators, primers, and other
explosives shall be carried In separate
contalners when transporied manually

§ 1926.904 Storagc of explosives and
blasting agents.

(a) Explosives and related materials
shall be stored in approved facilities re-
quired under the applicable provisions
of the Internal Revenue Service regula-
tions contained in 26 CFR 181, Com-
merce in Explosives.

(b) Blasting caps, electric blasting
caps, detonaing primers, and primed
cartridges shall not be stored ir. the same
magazine with other explosives or blast-
ing agents.

(¢} Smoking and open flames shall not
be permitted within 50 feet of explosives
and detonator storage magazine.

{d) No explosives or biasting agents
shall be permanently stored in any
underground operation until the opera-
tion has been developed to the point
where at least two modes of exit have
been provided.

(¢) Permanent underground storage
magazines shall be at least 300 feet from
any shaft, adit, or active underground
working area.

(f) Permanent underground maga-
zines containing detonators shall not be
located clos~r than 50 feet to any maga-
zine containing other explosives or blast-
ing agents.

§ 1926905 Losding of cxplosives or
blasting agents.

(a) Procedures that permit safe and
efficient loading shall be established be-
fore loading {s started.

(b) Al drill holes shall be sufficiently
large to admit freely the insertion of the
cartridges of explosives.

(¢) Tamping shall be done only with
wood rods or plastic tamping poles with-
out exposed metal parts, but nonsparking
metal connectors may be used for jointed
poles, Violent tamping shall be avoided.
The primer shall never be tamped,

(d) No holes shall be loaded except
those to be fired In the next round of
blasting. After loading, all remaining ex-
plosives and detonators shall be immedi-
ately returned to an authorized maga-
zine.

(e) Drilling shall not be started until
all remaining butts of old holes are ex-
amined for unexploded charges, and il
any are found, they shall be reflred be-
fore work proceeds.

(f) No person shall be allowed to
deepen drill holes which have contained
explosives or blasting agents.

(g) No explosives or blasting agents
shall be left unattended at the blast site.

(h)” Machines and all tools not used
for loading explosives into bore holes
shall bz removed from the immediate
location of holes before explosives are
delivered. Equipment shall not be oper-
ated within 50 feet of loaded holes.

{1) No activity of any nature other
than that which is required for loading
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holes with explosives shall be permitted
in s blast area,

(J) Powerlines and portable electric
cables for equipment being used shall be
kept a safe distance from explosives or
blasting agents being lcaded into drill
holes. Cables in the proximity of the
blast ares shall be deenergized and
locked out by the blaster.

(k) Holes shall be checked prior to
loading to determine depth and
conditions. Where a hole has been loaded
with explosives but the explosives have
falled to detonate, there shall be no drill-
ing within 50 feet of the hole,

(1) When loading a long line of holes
with more than one loading crew, the
crews shall be separated by practical
distance consistent with efMclent opera-
tion and supervision of crews.

(m) No explosive shall be loaded or
used underground in the presence of
combustible gases or combustible dusts.

(n) No explasives other than those
in Fume Class 1, as set forth by the In-
stitute of Makers of Explosives, shall
be used; however, explosives complying
with the requirements of Fume Class 2
and Fume Class 3 may be used if ade-
quate ventilation has been provided.

(0) All blast holes in open work shall
be stemmed to the collar or to & point
which will confine the charge.

(p) Warning signs, indicating a blast
area, shall be maintained at .all ap-
proaches to the blast ares. The warning
sign lettering -shall not be less than 4
inches in height on a contrasting back-
ground.

(@) A bare hole shall never be sprung
when it is adjacent to or near & hole
that is loaded. Flashlight batteries shall
not be used for springing holes,

(r) Drill holes which have been
sprung or chambered, and which are
not water-filled, shall be allowed to
cool before explosives are loaded.

(s) No loaded holes shall be left un~
attended or unprotected.

(t). The blaster shall keep an ac-
curate, up-to-date record ot explosives,
blasting agents, and blasting supplies
used in a blast and shall keep an ac-
curate running inventory of all explosives
and blasting agents stored on the opera~-
tion,

§ 1926.906 Iluitiation of
charges—electric blasting.

(a) Electric blasting caps shall not be
used where sources of extraneous elec-
tricity make the use of electric blasting
caps dangerous. Blasting cap leg wires
shall be kept short-circuited (shunted)
until they are connected Into the clreult
for firing.

(b) Before adopting any system of
electrical firing, the blaster shall conduct
a thoraugh survey for extraneous eur-
rents, and &ll dangerous currents shall
be eliminated before any holes are Joaded.

(¢) In eny single blast using electric
blasting caps, all caps shall be of the
same style or function, and of the same
manufacture, R

(d) Electric blasting shall be carried
cut by using blasting circuits or power
circuits in accordance with the electric

explosive

blasting cap manufacturer’s recommen-
datlons, or an approved contractor or his
designated representative.

{e) When firing a circult of electric
blasting caps, care must be exerclsed to
ensure that an eadequate quantity of
delivered current Is avallable, in ac-
cordance with the manufacturer's
recommendations. *

() Connecting wires and lead wires
shall be Insulated single solid wires of
sufficient current-carrying capacity.

(g) Bus wires shall be solid single
wires of sufficient current-carrying
capacity.

(h) When firing electrically, the in-
sulation on all firlng lines shall be ade-
quate and in good condition.

> A power circuit used for firing
electric blasting caps shall not be
grounded.

(§) In underground operations when
firing from a power circuit, a safety
switch shall be placed in the permanent
firing Yine at intervals. This switch shall
be made so it can be locked only in the
“Off" position and shall be provided
with a short-circuiting arrangement of
the firing lines to the cap circuit.

(k) In underground operations there
shall be a “lightning” gap of at least §
feet in the firing system shead of the
main firing switch; that is, between this
switch and the source of power. This
gap shall be bridged by a flexible jumper
card Just before firing the blast.

(1) When firing from a power cireuit,
the firlng switch shall be locked in the
open or “Off” position at all times, ex-
cept when flring, It shall be so designed
that the firing lines to the cap circuit
are automatlcally short-circuited when
the switeh is in the “Off” position. Keys
to this switch shall be entrusted only to
the blaster.

(m) Blasting machines shall be in
good condition and the efficlency .of the
machine shall be tested periadically to
make certain that it can deliver power
at its rated capacity.

{n) When firing with blasting ma-
chines, the connections shall be made as
recommended by the manufacturer of
the electric blasting caps used.

(0} The number of electric blasting
caps connected to s blasting machine
shall not be in excess of its rated capuz-
ity. Furthermore, in primary blasting, a
serles circuit shall contain no more caps
than the limits recommended by the
manufacturer of the electric blasting
caps in use.

(p) The blaster shall be in charge of
the blasting machines, and no other per-
son shall connect the leading wires to the
machine.

(q) Blasters, when testing circuits to
charged holes, shall use only blasting
galvanometers equipfed with a sflver
chloride cell especially designed for this
purpose.

(r) Whenever the possibility exists
that & leading line or blasting wire might
be thrown over a live powerline by the
force of-an explosion, care shall be taken
to see that the total length of wires are
kept too short to hit the lines, or that,
the wires are securely anchored to the
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ground. If neither of these requirements
can be satisfled, a nonelectric system
shall be used.

(s) In electrical firing, only the man
making leading wire connections shall
fire the shot. All connections shall be
made from the bore hole back to the
source of firing current, and the leading
wires shall remain shorted and not be
connected to the blasting’ machine or
other source of current until the charge
is to be fired,

(t) After firing an electric blast from
& blasting machine, the leading wires
shall be immedlately disconnected {rom
the machine and short-circuited.

§ 1926.907 Use of safety fuse.

(a) Safety fuse shall only be used
where sources of extraneous electricity
make the use of electric blasting caps
dangerous. The use of a fuse that has
been hammered or injured in any way
shall be forbidden.

(b} The hanging of fuse on nalls or
other projections which will cause a
sharp bend to be formed in the fuse is
prohibited.

(c) Before capping safety {use, a short
length shall be cut from the end of the
supply reel so a&s to assure a fresh cut
end in each blasting cap.

(d) Only a cap crimper of approved
design shall be used for attaching blast-
ing caps to safety fuse. Crimpers shall
be kept in good repair and accessible for
use.

(e¢) No unused cap or short capped
fuse shall be placed in any hole to be
blasted; such unused detonators shall be
removed from the working place and
destroyed.

() No fuse shall be capped, or primers
made up, in any magazine or near any
possible source of Ignition.

(g) No one shall be permitted to carry
detonatars or primers of any kind on
his person.

¢h) The minimum length of safety
fuse to be used in blasting shall be as
required by State law, but shall not be
less than 30 Inches.

(§) At least two men shall be present
when multiple cap and fuse blasting is
done by hand lighting methods.

(}) Not more than 12 fuses shall be
1ighted by each blaster when hand light-
ing devices are used. However, when two
or more safety fuses in a group are
lighted as one by means of igniter cord,
or other similar fuse-lighting devices,
they may be considered as one fuse.

(k) The so-called “drop fuse” method
of dropping or pushing a primer or any
explosive with a lighted fuse attached is
forbidden,

(1) Cap and fuse shall not be used
for firing mudcap charges unless charges
are separated sufficlently to prevent one
charge from dislodging other shots in
the blast.

(m) When blasting with safety fuses,
consideration shall be given to the length
and hurning rate of the fuse. Sufficient
time, with a margin of safety, shall
always be provided for the blaster to
reach a place of safety.
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§ 1926.908 Use of detonating cord.

(a) Care shall be taken to select a
detonating cord consistent with the type
and physical condition of the bore hole
anddstemmmg and the type.of explosives
used.

(b) Detonating cord shall be handled
and used with the same respect and care
glven other explosives.

(c) The line of detonating cord ex-
tending out of s bore hole or from &
charge shall be cut from the supply
spoo] before loading the remainder of
the bore hole or placing additional
charges.

{d) Detonating cord shall be handled
&end used with care to avold damaging
or ;;:verlnx the cord during and after
joading and hooking-up.

(e) atmm.t.lh,g corg%onnecuons shall
be competent and positive in accordance
with spproved and recommended meth-
ods. Knot-type or other cord-to-cord
connections shall be made only with
detonating cord in which the explosive
core is dry.

() All detonating cord trunklines and
branchlines shall be free of loops, sharp
kinks, or angles that direct the cord back
toward the oncoming line of detonation.

(g) All detonating cord connections
shall be Inspected before firing the blast,

(h) When detonating cord millisec-
ond-delay connectors or short-interval-
delay electric blasting caps are used with
detonating cord, the practice shall con-
form strictly to the manufacturer's
recommendations.

(1) When connecting a blasting cap or
an electric blasting cap to detonating
cord, the cap shall be taped or otherwise
attached securely along the side or the
end of the detonating card, with the end
of the cap containing the explosive
charge pointed in the direction in which
the detonation is to proceed.

J) Detonators for firing the trunk-
line shall not be brought to the loading

area nor attached to the detonating cord
until everything else is in readiness for
the blast.

§ 1926.909 Firing the blast.

(a) A code of blasting signals equiva-
lent to Table U-1, shall be posted on one
or more conspicuous places at the opera-
tion, and all employees shall be required
to familiarize themselves with the code
and conform to it. Danger signs shall
be placed at suitable locations.

(b) Before a blast is fired, a Joud
warning signal shall be given by the
blaster in charge, who has made certain
that all surplus explosives are in a safe
place and all employees, vehicles, and
equipment are at a safe distance, of
under sufficient cover.

(c) Flagmen shall be safely stationed
on highways which pass through the
danger zone s0 as to stop trafic during
blasting operations.

(d) It shall be the duty of the blaster
to fix the time of blasting.

(e) Before firing an underground
blast, warning shall be given, and all
possible entries Into the blasting area,
and any entrances to any working place
where a drift, ralse, or other opening is
about to hole through, shall be carefully
guarded. The blaster shall make sure

that all employees are out of the blast
srea before firing a blast.

‘TaLe U-1

WARNING SIGNAL—A 1-minute series of long
blasts § minutes prior to blast signal.
Brast S1GNaL—A series of short blasts 1 min-

ute prior to the shot.
ALL CLrar SIGNAL—A prolonged blast follow-
ing the inspection of blast ares.

§ 1926.910 Inspection after blasting.

(&) Immediately after the blast has
been fired, the firing line shall be dis-
connected from the blasting machlne, or
where power switches are used, they
shall be locked open or in the off position.

(b) Bufficfent time shall be allowed,
not less than 15 minutes in tunnels, for
the smoke and fumes to leave the blasted
area before returning to the shot. An
inspection of the area and the surround-
ing rubble shall be made by the blaster
to determine if all charges bave been
exploded before employees are allowed Lo
return to the operation, and in tunnels,
3““ the muck pile bas been wetied

own.

§ 1926911 Misfires.

{(a) If a misfire {s found, the blaster
shall provide proper safegusrds for ex-
cluding all employees from the danger
zone,

(b) No other work shall be done ex-
cept that necessary to remove the hazard
of the misfire and only those employees
necessary to do the work shall remain
in the danger zone.

(e} No attempt shall be made to ex-
tract explosives from any charged or
misfired hole; a8 new primer shill be
put in and the hole reblasted. If refir-
ing of the misfired hole presents a haz-
ard, the exploslves may be removed by
washing out with water or, where the
n;lsﬂre is under water, blown out with
air.

(@) If there are any misfires while
using cap and fuse, all employees shall
remain away from the charge for at
least 1 hour. Misfires shall be handled
under the directlon of the person in
charge of the blasting. All wires shall
be carefully traced and a search made
for unexploded charges.

(e)- No drilling, dlgging, or picking
shall be permitted until gl micsed heles
have been detonated or the authorized
representative has approved that work
can proceed.

§ 1926.912 Underwater blasting.

(a) A blaster shgll conduct all blast-
ing operations, and no shot shall ase
fired without his approval.

(b). Loading tubes and casings of dis-
similar metals shall not be used because
of possible electric transient currents
from galvanic action of the metals and
water.

(¢) Only water-resistant blasting
caps and detonating cords ghall be used
for all marine blasting. Loading shall
be done through a nonsparkling metal
loading tube when tube is necessary.

(d) No blast shall be fired while any
vessel under way is closer than 1,500
feet to the blasting area. Those on board

vessels or craft moored or anchored
within 1,500 feet shall be notifled befure
a blast is flied.

(e} No blast shall be fired while any
swimming or diving operations are in
progress in the vicinity of the blasting
area. If such operations are in progress,
signals and arrangements shall be agreed
upon to assure that no blast shall be fired
while any person is in the water.

(1) Blasting flags shall be displayed.

(g) The storage and handling of ex-
plosives aboard vessels used in under-
water blasting operations shall be ac-
cording to provisions outlined herein on
handling and storing explosives,

(h) When more than one charge is
placed under water, a float device shall be
attached to an element of each charge in
such manner that it will be released by
the firing. Misfires shall be handled in
sccordance with the requirements of
§1926.911.

§ 1926.913 Blasting in excavation work
under compressed air.

() Detonators and explosives shall
not be stored or kept in tunnels, shafts,
or caissons. Detonators and explosives
for each round shall be taken directly
from the magazines to the blasting zone
and immedijately losded. Detonators and
exploslves left over after loading & round
shall be removed from the working
<hamber before the connecting wires
are connected up.

(b) When detonators or explosives
are bought into an air lock, no employee
except the powderman, blaster, lock
tender and the employees necessary for
carrying, shall be permitted to enter the
air Jock, No other material, supplies, or
equipment ghall be locked through with
the explosives.

(¢) Detonators and explosives shall be
taken separately into pressure working
chambers.

{(d) The blaster or powderman shall be
responsible for the receipt, unloading,
storage, and on-site transportation of
explosives and detonators.

(e) All metal pipes, ralls, alr locks,
and steel tunnel lining shall be electri-
cally bonded together and grounded at
or near the portal or shaft, and such
pipes and ralls shall be cruss-bonded
together at not less than 1,000-foot inter-
vals throughout the length of the tunnel.
In addition, each low air supply pipe
shall be grounded at its delivery end.

{f) The explosives suitable for use in
wet holes shall be water-resistant and
shall be Fume Class 1.

(g) When tunnel excavation in rock
face is approaching mixed face, and
when tunnel excavation is {n mixed face,
blasting &hall be performed with light
charges and with light burden on each
hole. Advance drilling shall be per-
formed as tunnel excavation in ~ock face
approaches mixed face, to determine the
.general nature and extent of rock cover
and the remaining distance ahead to
soft ground as excavation advances.
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§ 1926.914 Definitions applicable to this
subpart.

(a) “American Table of Distances”
(also known as Quantity Distance
Tables) means American Table of Dis-
tances for Storage of Explosives a3 re-
vised and approved by the Institute of
the Makers of Explosives, June 5, 1064,

(b) “Approved storege facllity”—A
facllity for the storage of explosive ma-
terials conforming to the requirements
of this part and covered by s licenss
or permit {ssued under suthority of the
Internal Revenue Bervice. (See 26 CFR
Part 181).

(c) “Blast area”"—The area i which
explosives loading and blasting opera-
tions are belng conducted.

(d) “Blaster”——The person or persons
authorized to use explosives for blasting
purposes and meeting the qualifications
contained in § 1926.901.

(e) “Blasting agent"—A blasting
agent is any material or mixture con-
sisting of & fuel and oxidlzer used for
blasting, but not classifled an explosive
and in which none of the ingredients
is classified as an explosive provided the
furnished (mixed) product cannot be
detonated with a No. 8 test blasting cap
when confined. A common blasting agent
presently In use is a mixture of am-
monium nitrate (NHNO,) and carbo-
naceous combustibles, such as fuel oll or
coal, and may elther be procured, pre-
mixed and packaged from explosives
companies or mixed in the fleld.

() “Blasting cap"—A metallic tube
closed at one end, containing a charge
of one or more detonating compounds,
and deslgned for and capable of detona-
tion from the sparks or flame from &
safety fuse Inserted and crimped Into
the open end.

<g) *Block haling"—The breaking of
boulders by fiing a charge of explosives
that has been loaded in & drill hole.

(h) *“Conveyance”—Any unit for
transporting explosives or blasting
agents, including but not lmited to
trucks, trailers, rall cars, barges, and
vessels,

(1) #'Detonating cord"—A flexible
cord containing a center core of high
explosives which when detonated, will
have suficlent strength to detonate other
cap-sensitive explosives with which it is
in contact.

(}) “Detonator—Blasting caps, elec-
tric blasting caps, delay electric blasting
caps, and nonelectric delay blasting caps.

(k) “Electric blasting cap”—A blast-
ing cap designed for and capable of deto-
nation by means of an electric current,

{1) "Electric blasting circuitry”—

(1) Bus wlire. An expendable wire, used
in parallel or serles, in parallel circuits,
to which are connected the leg wires of
electric blasting caps.

(2) Connecting wire. An insulated
expendable wire used between electric
blasting caps and the leading wires or
between the bus wire and the leading
wires.

(3) Leading wire. An insulated wire

used between the electric power source

and the electric blasting cap circuit.

(4) Permanent blasting wire. A per-
manently mounted insulated wire used
between the electric power source and
the electric blasting cap circuit.

(m) “Electric delay blasting caps”—
Caps designed to detonate at a prede-
termined period of time after energy is
applied to the fgnition system.

(n) “Explostves"—(1) Any chemical
compound, mixture, or device, the pri-
mary or common purpose of which is to
function by explosion; that is, with sub-
stantially instantaneous release of gas
and heat, unless such compound, mix-
ture or device {s otherwize specifically
classified by the U.S. Department of
Transportation.

(2) All material which is classifled as
Class A, Class B, and Class C explosives
by the US. Department of Transporta-

tion.

\$) <Classinication of explosives by the
U.B., Department of Transporiation s
as follows:

Class A Ezplosives. Poesessing detonating
bazard, such as dynamite, nitroglycerin,
picric actd, lead azide, fulminate of mercyry,
black powder, blasting caps, and detonating
primers.

Class B Erplosi P g fl ble
hazard, such as propellant explosives, includ-
ing some smokeless propellants,

Class C Ezplosives. Include certe n types
of manufactured articles which contaln
Class A or Claas B explosives, or both, as
components, but in restricted quantities.

(0) “Fuse lghters"—Speclat devices
for the purpose of igniting safety fuse.

(p) “Magazine—Any ouilding or
structure, other than an explosives
manufacturing bullding, used for the
storage of explosives.

(q) “Misfire"—An explosive charge
which falled to detonate.

(r) “Mud-capping” (sometimes known
as bulldezing, adobe blasting, or doby-
ing). The blasting of boulders by placing
a quantity of explosives against a rock,
boulder, or other object without con-
fining the explosives in a dril) hole,

(s) “Nonelectric delay blasting cap”—
A blesting cap with an integral delay
element in conjunction with and capable
of being detonated by & detonation Im-
pulse or signal from minfaturized deto-
nating cord.

(t) “Primary blasting’-—The blasting
operatfon by which the original rock
formation is dislodged from its natural
location.

() “Primer"—A cartriage or con-

tainer of explosives into which a deto-
nator or detonating cord is inserted or
attached.
(v) “Bafety fuse”—A flexible cord
contalning an Internal burning medium
by which fire is conveyed at & continuous
end uniform rate for the purpose of
firlng blasting caps.

(w} “Secondary blasting”—The re-
duction of oversize material by the use of
explosives to the dimension required for
handling, including mudcapping and
blockholing.

ks “Stemming —A sujtable inert in-
combustible material or device used to
conflne or separate explosives in a drill
hole, or to cover explosives in mud-
capping.

(y) “Springing”"—The creation of a
pocket in the bottom of a drill hole by

the use of & moderate quantity of ex-
plosives in order that larger quantities
or explosives may be inserted therein.
(z) “Water gels, or slurry explo-
sives”—A wide variety of materials used
for blasting. They all contain substantial
proportions of water and high propor-
tlons of ammonium nitrate, some of
which is in solution in the water. Two
broad classes of water gels are: (1) Those
which are sensitized by a material classed
as an explosive, such as TNT or smoke-"
less powder, and (2) those which contain
no ingredient classified as an explosive;
these are sensitized with metals such as
aluminum or with other fuels, Water
gels may be premixed at an explosives
plant or mixed at the site immediately
before delivery into the bore hole.

Subpart V—Power Distribution and
Transmission Lines [Reserved]

Subpart W-—Rollover Protective Strue-
tares; Overhead Protection (RoPS )

§ 1926.1000 Rollover protective siruc.
tures (ROPS) for material handling
equipment. .

(a) Coverage. (1) This section applies
to the following types of material han-
dliing equipment: To all rubber-tired,
self-propelied  scrapers, rubber-tired
front-end loaders., rubber-tired dozers,
wheel-type agricultural and industrial
trectors, crawler tractors, crawler-type
loaders, and motor graders, with or with-
out atlachments, that are used in con-
struction work. This requirement--does
not apply to sideboom pipelaylng trac-
tors.

(2) The promulgation of specific
standards for rollover protective struc-
tures for compactors aund rubber-tired
skid-steer equipinent {s reserved pending
consideration of standards currefilly be-
ing developed. . .

(b) Equipment manufdcturéd on or
after September 1, 1972, Material han.

g msachinery described W paragraph

(a) of this séction and manyfacturéd on

or after Beptember 1, -1972, ‘snall be

equippéd with’ rollover protective struc-
tures which meet the minlmum perform-

ance standards prescribed in §§ 1826.1001

and 1826.1002, as applicable.

"(¢) Egquipment maonufactured before
September 1, 1972, (1) All material han-
dling equipment described in paragraph
(a) of this section and manufactured or
placed in service (owned or operated by
the employer) prior to September 1,
1972, shall be fitted with rollover protec-
tive structures no later than the dates
lsted below:

) Machines manufactured on or af-
ter January 1, 1972, shall be fitted no
later than April 1, 1973.

1) Machines manufactured between
July 1, 1071, and December 31, 1971, ghall
be fitted no later than July 1, 1973,

(1) Machines manufactured between
July 1, 1870, and June 30,.1971, shall be
fitted no later than January 1, 1074,

(ty) Machines manufactured between
July 1, 1869, and June 30, 1970, shall be
fitted no later than July 1, 1974, .

(v) Machines manufactured before
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July 1, 1969: Reserved pending further
study, development, and review.

(2) Rollover protective structures and
supporting sttachment shall meet the
minimum performance criteria detailed
in §§ 1926.1001 and 1926.1002, as appll-
cable or shall be designed, fabricated,
and installed in & manner which will
support, based on the ultimate strength
of the metal, at least two times the
weight of the prime mover applied at the
point of {mpact.

(1) The design objective shall be to
minimize the [kelihood of & complete
overturn and thereby minimize the pos-
sibility of the operator being crushed as
8 result of a rollover or upset.

(i) The design shall provide a verti-
cal clearance of at least 52 inches from
the work deck fo the ROPS at the point
of ingress or egress.

(d) Remounting. ROPS removed for
any reason, shall be remounted with
equal quality, or better, bolts or welding
as required for the original mounting.

(e) Labeling. Each ROPS shall have
the following information permanently
aflixed to the structure:

(1> Manufacturer or fabricator’s
name and address;

(2) ROPS model number, if any;

(3) Machine make, model, or series
number that the structure {s designed
to fit.

() Machines meeting certain eristing
governmental requirements. Any ma-
chine in use, equipped with rollover pro-
tective structures, shall be deemed in
compliance with this section if it meets
the rollover protective structure require-
ments of the State of Californis, the U.S.
Army Corps of Engineers, or the Bureau
of Reclamation of the U.S. Department
cf the Interior in effect on April §, 1872,
The requirements in effect are:

(1) State of California: Construction
Safety Orders, issued by the Department
of Industrial Relations pursuant to Divi-
sion 5, Labor Code, § 6312, State of Cali-
fornia.

(2) U.S. Army Corps of Englneers:
General Safety Requirements, EM-385-
1-1 (March 1867).

(3) Bureau of Reclamation, U.S. De-
partment of the Interior: Safety and
Health Regulations for Construction,
Part IT (September 1871). ’

§1926.1001 Minimum performance cri-
teria for rollover protective structures
for designated scrapers, loaders, doz-
ers, graders, and crawler tractors.

() General. This section prescribes
minimum performance criteria for roll-
over protective structures (ROPS) for
rubber-tired  self-propelled scrapers;
rubbey-tired front-end loaders and rub-
ber-tired dozers; crawler tractors, and
crawler-type loaders, and motor graders.
The vehicle and ROPS as a system shall
have the structural characteristics pre-
scribed in paragraph (f) of this section
for each type of machine described in
this paragraph.

(b) The static, laboratory” test pre-
scribed herein will determine the ade-
quacy of the structures used to protect
the operator under the following con-
ditions:

(1) For rubber-tired self-propelled
scrapers, rubber-tired front-end loaders,
and rubber-tired dozers: Operating be-
tween 0 and 10 mlles per hour over hard
clay where rollover would be limited to
a maximum roll angle of 360° down A
slope of 30° maximum.

(2) For motor graders: Operating be-
tween 0 and 10 miles per hour over hard
clay where rollover would be limited to
360° down a slope of 30° maximum,

(3) Por crawler tractors and crawler~

type loaders: Operating between 0 and
10 miles per hour over hard clay where
rotlover would be limited to a maximum
roll angle of 360° down & slope of 45°

(¢) Facllities and apparatus, (1) The
following msterial {s necessary:

(1) Material, equipment, and tiedown
means adequate to insure that the
ROPS and {ts vehicle frame absorb the
applied energy.

(1) Equipment necessary to measure
and epply loads to the ROPS. Adeguate
means to measure deflections and lengths
should also be provided.

({if) Recommended, but not manda-
tory, types of test setups are fllustrated
in Figure W-1 for all types of equipment
to which this section applies; and In
Figure W-~2 for rubber-tired self-propel-
led scrapers; Figure W-3 for rubber-
tired front-end loaders, rubber-tired
dozers, and motor graders; and Figure
W4 for crawler tractors and crawler-
type loaders.

(2) Table W-1 contains a listing of the
required apparatus for all types of equip-
ment described in paragraph (a) of this
section.

TasLe W-1
Aeans to megsure Accuracy
Deflection of ROPS, =+5% of deflection
inches. measured.
Vebicle welght, 5% of the weight
pounds. measured.
Force applied to frame, 5% of force meas-
pounds. ured.
Dimensions of critical 0.5 in.

zone, inches.

DOVALE - ACTING

CYLINDER
(o} l = (&

(d} Vehicle condition. The ROPS to be
tested must be attachsd to the vehicle
structure In the same manper as it will
be attached during vehicle use. A totally
assembled vehicle is not required How-
ever, the vehicle structufe and frame
which support the ROPS marst represent
the actual vehicle installation. All nor-

mally detachable windows, panels, or
nonstructural fittings shall be removed
50 that they do not contribute to the
strength of the ROPS.

(e} Test procedure. The test proce-
dure shall include the following, in the
sequence Indicated:

(1) Energy absorbing capabllities of
ROPS shall be verified when loaded
laterally by incrementally applying a
distributed load to the longitudinal out-
side top member of the ROPS, as shown
in Figure W-1, W-2, or W-3, as appli-
cable. The distributed load must be ap-

CABLE SLACK

DEAD WEIGHTS

ROPS
(<)
(ANN/ZA)
Ficorz W-1-—Vertical loading setup for

all types of equipment described in
§1518.1001(s).

LOAD LINK
—/ -
3

[: £PPLIED
FORCE
) , -
(0 -0
1)
G

2 NI\

FLOOA =

SN ancHOR

FI16URT W-3—Test setup for rubbér-tired self-propelled scrapers.
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PLANE SURFACE TO
SIMULATE TERRAIN SURFACE

LOAD LINK OOURLE ACTING CYLINDER

APPLIED FORCE

RESULTING DEFLECTION

[

8ED PLATE

£

F

1

Picuar W-3—Test setup for rubber-tired front-end loaders, rubber-tired dozers, and motor
graders.

HTBABAIE CTUNOER

b sok

FOMIE TRANSOWER

FIcURE W-4—S5lde-loading setup for crawler
tractors and crawler Joaders.

plied so as to result in approximately
uniform deflection of the ROPS. The
load Increments should correspond with
approximately 0.5 in. ROPS deflection
increment in the direction of the load
application, measured at the ROPS top
edge. Should the operator's seat be off-
center, the load shall be applied on the
oficenter side. For each applied load
increment, the total load (Ib.) versus
corresponding deflection (in.) shall be
plotted, and the area under the load-
deflection curve shall be calculated. This
area s equal to the energy (in.-lb.) ab-
sorbed by the ROPS. For a typical load-
deflection curve and calculation method,
see Figure W-5. '

&

/ o JN
. By Fiya

LOAD
I3
w
Y
i
w

&, F

DEFLECTION

0-TOTAL DEFLECTION
F-FORCE APPLIED

8 F, FoF, e F.
i A3 - _ZTJ.
4REA 1 —3— v (8,70 =7 (8 ym0,) *
F__*F
- AL N
*16,m0y ) 7

Ficure W-5—Determination of energy area
under force deflection curve for all types
of ROPS equipment defined in § 1926.1001.

Incremental loading shall be continued

until the ROPS has absorbed the amount

of energy and the minimum applied load
specified under paragraph (f) of this
section has been reached or surpassed.

(2) To cover the possibility of the ve-
hicle coming to rest on its top, the sup-
port capability shall be verified by apply-
ing a distributed vertical load to the top
of the ROPS so as to result in approxi-
mately uniform deflection (see Figure
W-1). The load magnitude is specified in
paragraph (f) (2) (ii{) of this section.

(3} The low temperature impact
strength of the material used jn the
ROPS shall be verified by sultable mate-
rial tests or material certification (see
paragraph (f) (2} (iv) of this section).

() Performance requirements—il)
General performance requirements (i)
No repairs or straightening of any mem-
ber shall be carried out between each
prescribed test.

(i) During each test, no part of the
ROPS shall enter the critical zone as de-
tailed in SAE J397 (1969). Deformation
of the ROPS shall not allow the plane
of the ground to enter this zone.

(2) Specific performance require-
ments. (i) The energy requirement for
purposes of meeting the requirements of
paragraph (e} (1) of this section is to be
determined by referring to the plot of the
energy versus weight of vehicle (see
Figure W-6 for rubber-tired self-pro-
pelled scrapers; Figure W-7 for rubber-
tired front-end loaders and rubber-tired
dozers; Figure W-8 for crawler tractors
and crawler-type loaders; and Figure
*V-9 for motor graders. For purposes of
this section, force and weight are meas-
ured as pounds (1b.) ; energy (U) is meas-

ured as inch-pounds.
%0
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Ficure W-6—Energy absorbed versus vehlcle
weight.
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Fiouae W-10—Minimum horizontal load
factor for self-propelled scrapers.

(i) The applied load must atiain at
least a value which is determ{ned by mul-
tiplying the vehicle weight by the corres-
ponding factor shown in Figure W-10 for
rubber-tired self-propelled scrapers; in
Figure W-11 for rubber-tired front-end
loaders and rubber-tired dozers; in
Figure W-12 for crawler tractors and
crawler-type loaders; and in Figure W-13
for motor graders.
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Fi6oaz W-ll—Minimum horizontal losd
factor for rubber-tired loaders and dozers.
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Frourr W-g—Energy absorbed Versus Vehlcls
Weight.
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Ficor W-12-—Mintmum horizootsl load

factor for crawler tractors and crawlers
type loaders.

{lit) The load magnitude for purposes
of compliance with paragraph (e)(2)
of this section is equal to the vehicle
weight. The test of load magnitude
shall only be made after the requirements
of subparagraph (2)(1) of this para-
graph are met.

(v) Material used in the ROPS must
have the capability of performing at zero
degrees Fahrenhelt, or exhibit Charpy V
notch impact strength of 8 foot-pounds
at minus 20° Fahrenheit. This is & stand-
ard Charpy specimen as described in
American Society of Testing and Ma-
terials A 370, Methods and Definitions
for Mechanical Testing of Steel Products
(available at each Regional Office of the
Qceupational Safety and Health Admin-
istration), The purpose of this require-
ment is to reduce the tendency of brittle
fracture associated with dynamic load-
ing, low temperature operation, and
stress raisers which cannot be entirely
avoided on welded structures.

(g) Definitions. For purposes of this
section, “vehicle weight” means the
manufacturer’s maximum weight of the
prime mover for rubber-tired sel{-pro~
pelied scrapers. For other types of equip~
ment to which this section applies, “ve-
hicle weight” means the manufacturer's
maximum recommended weight of the .
vehicle plus the heaviest attachment..

(h) Source of standard, This standard
is derived from, and restates, the fol-
lowing Soclety of Automotive Engineers
Recommended Practices: SAE J320a,
Minimum Performance Criteria for Rall-
Over Protective Structure for Rubber~
Tired, Self-Propelled Scrapers; SAE
J324, Minimum Performance Criteria for
Roll-Over Protective Structure for Rub-
ber-Tired Front End lLoaders and Rub-~
ber-Tired Dozers; SAE J395, Minimum
Performance Criterla for Roll-Over
Protective Structure for Crawler Tractors
and Crawler-Type Loaders; and SAE
J386, Minimum Performance Criteria for
Roll-Over Protective Structure for Motor
Graders. These recommended practices
shall be resorted to in the event that
questions of finterpretation arise, The
recommended practices appear in the
1971 SAE Handbock, which may be ex-
amined in each of the Regional Offices of
the Occupational Safety and Health
Administration,
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§ 1926.1002 Protective frame (ROPS)
test procedures and perforroance re-
quirements for wheel-type agricul-
tural and industrial tractors used in
construction.

(a) General. (1) The purpose of this
section is to set forth requirements for
frames for the protection of operators
of wheel type agricultural and industrial
tractors to minimize the possibility of
operator injury resulting from accidental
upsets during normal operation. With
respect to agricultural and industrial
tractors, the provisions of §§ 1026.1001
and 1826.1003 for rubber-tired dozers
and rubber-tired loaders may be utilized
in leu of the requirements of this
section.

(2) The protective frame which Is the
subject of this standard is a structure
mounted to the tractor that extends
above the operator’s seat and conforms
generally to Figure W-14,

1@

e N

Picuke W-14—Typlcal frame configuration.

(3) If an overhead weather shield i¢
attached to the protective frame, it may
be in place during tests: Provided, That
1t does not contribute to the strength of
the protective frame. If such an overhead
weather shield is attached, it must meet
the requirements of paragraph 1) of this
section.

(4) For overhead protection require-
ments, see § 1926.1003.

(6) If protective enclosures are used
on wheel-type agricultural and indus-
trial tractors, they shall meet the re-
quirements of Society of Automotive En-
gineers Standard J168 (July 1870), Pro-
tective Enclosures, Test Procedures, and
Performance Requirements. This stand-
ard appears in the 15971 SAE Handbook
and may be examined in each Reglonal
Office of the Occupational Safety and
Health Administration.

(b) Applicability. The requirements of
this section apply to wheel-type agricul-
tural tractors used in construction work
and to wheel-type industrial tractors
used in construction work. See paragraph
(§) of this section for definitions of agri-
cuitural tractors and Industrial tractors.

(c) Performance requirements.: (1)
Either a laboratory test or a fleld test is
required in order to determine the per~
formance requirements set forth in sub-
division (i) of this subparagraph.

(2) A laboratory test may be either
static or dynamic. The laboratory test
must be under conditions of repeatable
and controlled loading in order to permit
anslysis of the protective frame.

(3) A fleld upset test, if used, shall be
conducted under reasorably controlled
conditions, both rearward and sideways,
to verify the effectiveness of the protec-
tive frame under actual dynamic
conditions,

(d) Test procedures—general. (1) The
tractor used shall be the tractor with
the greatest weight on which the protec-
tive frame is to be used,

(2) A new protective frame and
mounting connections of the same de-
sign shall be used foreach test procedure.

(3) Instantaneous end permanent
frame deformation shall be measured
and recorded for each segment of the
test.

(4) Dimensions relative to the seat
shall be determined with the seat un-
loaded and adjusted to its highest and
most rearward latched position provided
for a seated operator.

(5) If the seat is offset, the frame
loading shall be on the side with the
least space between the centerline of
the seat and the upright.

(6) The low temperature impact
strength of the materfal used in the
protective structure shall be verifled by
suitable material tests or material certi-
fications in accordance with § 15826.1001
) (2) vy,

(e) Test procedure for vehicle over-
turn—(1) Vehicle weight. The welght
of the tractor, for purposes of this sec-
tion, includes the protective frame, all
fuels, and other components required for
normal use of the tractor. Ballast must
be added if necessary to achieve & mini-
um total weight of 130 1b. (59 kg.) per
meximum power takeoff horsepower at
reted engine speed. The weight of the
front end must be at least 33 1b. (15
kg.) per maximum power takeoff horse-
power. In case power takeoff horsepower
is unavailable, 95 percent of net engine
fiywheel horsepower shall be used.

(2) Agricultural tractors shall be
tested at the weight set forth in sub-
paragraph (1) of this paragraph.

(3) Industrial tractors shall be tested
with items of integral or mounted equip-
ment and ballast that are sold as stand-
ard equipment or approved by the
vehicle manufacturer for use with the
vehicle where the protective frame is
expected to provide protection for the
operator with such equipment installed.
The total vehicle welght and front end
welght as tested shall not be Jess than
the welghts established in subparagraph
(1) of this paragraph.

(4) "The test shall be conducted on &
dry, irm sofl bank as illustrated in Fig-
ure W-15. The soil in the impact area
shall have an average cone index in
the 0-6 in. (153 mm.) layer not less
than 150 according to American Society
of Agricultural Engineers Recommenda-
tion ASAE R313, Sofl Cone Penetrometer
(avallable in each Regional Office of the
Occupational Safety and Health Ad-
ministration). The path of travel of the
vehicle shall be 12*+2* to the top edge
of the bank.

(5) The upper edge of the bank shall
be equipped with an 18 in. (457 mm.)
high ramp as described tn Figure W-15 to
assist in tipping the vehicle.

(6) The front and rear wheel tread
settings, where adjustable, shall be at
the position nearest to halfway between
the minimum and maximum settings ob-
tainable on the vehicle, Where only two
settings are obtainable, the minimum
setting shall be used.
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(T) Vehicle Overturn Test—Sideways
and Rearward. (1) The tractor shall be
driven under its own power along the
specified path of travel at a minimum
speed of 10 m.p.h. (16 km./hr.) or maxi-
mum vehicle speed if under 10 m.ph.
(16 kxm./hr.) up the ramp as described
in subparagraph (5) of this parsgraph
to induce sideways overturn.

({1) Rear upset shall be induced by en-
gine power with the tractor operating in
gear to obtain 3-5 m.p.h. (4.8-8 km . /hr.)
at maximum governed engine r.p.m. pref-
erably by driving forward directly up a
minimum slope of two vertical to one
horizontal. The engine clutch may be
used to ald in inducing the upset.

(f) Other test procedures, When the
field upset test is not used to determine
ROPS performance, either the static
test or the dynamic test, contained in
paragraph (g) or (h) of this section,
shall be made. .

(g) Static test—(1) Test conditions.
1) The laboratory mounting base shall
include that part of the tractor chassis to
which the protective frame is atiached
including the mounting parta.

(i) The protective frame shall be in-
strumented with the necessary equip-
ment to obtain the required Joad deflec-
tion data at the locations and directions
specified in Figures W-16, W-17, and
W-18, ’

Frcorx W-16—8ide losd spplloation.

~
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Ficuxr W-17—Rear load spplication.

FRICTION COLLAR

HORIZONTAL ROO

VETICAL BAR
¢ 4 -ATTACHES YO
FRAME

= &TTACHES TO
TRACTOR CHASSS

Ficuae W-18—Method of measuring
instantaneous defiection.

.(ii1) The protective frame and mount-
ing connections shall be instrumented
with the necessary recording equipment
to obtain the required load-deflection
data to be used in calculating FSB (see
paragraph (J)(3) of this section). The
gauges shall be placed on mounting con-
nectlons before the installation load is
applied.

(2} Test pracedure. (1) The side load
application shall be at the upper ex-
tremity of the frame upright at a 80°
angle to the centerline of the vehicle.
The side load “L" shall be applied ac-
cording to Figure W-16. “L" and "D”
shall be recorded simultaneously. The
test shall be stopped when:

(a) The strain energy absorbed by the
frame is equal to the required input
energy (Ei,) or

() Deflection of the frame exceeds
the allowable deflection, or

(¢) The frame load limit occurs be-
fore the allowable deflection is reached
in the side load.

(ii) The L-D dlagram, &s
means -of a typlcal example
W-19, shall be constructed, using the
data obtained in accordance with sub-
dlvision (1) of this subparagraph.

(i) The modified Ln-D. diagram
shall be constructed according to sub-
division (1) of this subparagraph and
accarding to-Figure W-20. The strain
energy absorbed by the frame (E,) shall
then be determined.

(iv) E., FER, and FSB shall be
calculated.

shown by
in Figure

LOAD L, L8 (xG}

DEFLECTION O, IN (MM}
FicoRe W-~19—Typlcal L-D dlagram.

€, *AREA 0QO/12, FT-LB
]
x
« MOOIFIED .o e, ——— o

. s ey
2 2 €0
o DBSERV
g %3 lugxLuax
) (IMODXFIED)
[}

DEFLECTION D, N (Mm)
Ficons W-20~—Typical modified Lo-~Da
diagram.

(v) The test procedure shall be re-
peated on the same frame utilizing L
(rear input; see Figure W-18) and E.,.
Rear load application shall be uniformly
distributed along a maximum projected
dimension of 27 In. (686 mm.) and &
maximun area of 160 sq. in. (1,032 sq.
cm.) normal to the direction of load
application. The load shall be applied to
the upper extremity of the frame at the
point which is midway between the cen-
terline of the seat and the inside of the
frame upright.

(h) Dynamic test—(1) Test condi-
tions. (1) The protective frame and trac-
tor shall meet the requirements of para-
graphs (e) (2) or (3) of this section, as
appropriate.

(ii) The dynamic loading shall be pro-
duced by use of & 4,410 1b. (2,000 kg.)
weight acting as a pendulum. The im-
pact face of the weight shall be 27 plus
or minus 1 in. by 27 plus or minus 1 in.
(6864 or —25 mm.) and shall be con-
structed so that its center of gravity is
within 1 In. (254 mm.) of its geometric
center. The weight shall be suspended
from a pivot point 18-22 ft. (5.5-6.T m.)
above the point of impact on the frame
and shall be convenlently and safely ad-
justable for height. (See Figure W-21.)

ATTACHMEINT FOR
RELEASE MECHANSM

pr HEGHT
AaSTCnT

POUTON OF
CEMIER O CraviTY
Ficunz W-21—Pendulum.

(i) For each phase of testing, the
tractor shall be restrained from moving
when the dynamic load is applied. The
restraining members shall be of 0.5-0.63
in, (12.5-16 mm.) steel cable and points

of attaching restraining members shall
be located an appropriate distance be-
hind the rear axle and in front of the
froni axle to provide a 15°-30° angle
between a restraining cable and the
horizontal. The restraining member
shall either be in the plane in which the
center gravity of the pendulum wilf
swing or more than one restraining
cable shall give a resultant force in this
plane, (See Figure W-22)
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Ficure W-22—Method of {mpact from resr.

{tv) The wheel tread setting shall
comply with the requirements of para-
graph (e)(6) of this section. The tires
shall have no liquid ballast and shall be
inflated to the maximum operating preg-
sure recommended by the tire manufac-
turer. With specified tire inflation, the
restraining cables shall be tightened to
provide tire deflection of 6-8 percent of
nominal tire section width. After the ve-
hicle is properly restrained, a wooden
beam 6 X 6 In. (15 x 15 cm.) shall be
driven tightly agalnst the appropriate
wheels andsclamped. For the test to the
side, an additional wooden beam shall be
placed &5 a prop against the wheel near-
est the operator's station and shall be
secured to the floor so that it is held
tightly agalnst the wheel rim during im-
pact. The length of this beam shall be
chosen so that when it is positioned
against the wheel rim, it is at an angle
of 25°-40" to the horizontal. It shall
have a length 20-25 times its depth and
a width two to three times its depth.
(See Figures W-22 and W-23.)
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AMD RTAR WHEELS ANO AGANST PROP.

Ficuzzr W-23—Method of impect from side,

(v) Means shall be provided indi-
cating the maximum instantaneous de-
flection along the line of impact. A slm-
ple frictlon device is {llustrated in
Figure W~23.

€
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(vl) Np repair or adfustments may be
carried out during the test.

(vil) If any cables, props, or blocking
shift or break during the fest, the test
shall be repeatad,

(2) Test procedure—{(1) General. The
frame shall be evaluated by imposing
dynamic loading to rear follwed by a
joad to the side on the same frame. The
pendulum dropped from the helght (see
definition “H” in paragraph (§) (3) of
this section) imposes the dynamic load.
The position of the pendulum shall be so
selected that the initial point of impact
on the frame shall be in line with the arc
of travel of the center of gravity of the
pendulum. A quick release mechanism
should be used but, {f used, shall not in-
fluence the attitude of the block.

(i) Impcct at rear. The tractor shall
be properly restrained according to sub-
raragraphs (1) (iit) and (v) of this
paragraph, The tractor shall be posi-
ticned with respect to the pivot point of
the pendulum such that the pendulum is
20* fram the vertical prior to impact, as
shown {n Figure W-22. The impact shall
be applied to the upper extremity of the
frame at the point which is midway be-
tween the centerline of the seat and the
inside of the frame upright of a new
frame.

(1)) I'mpact at side. The block and
restraining shall conform to subpara-
graphs (1) (U and (v) of this para-
graph. The point of impact shall be that
structural member of the protective
frame likely to hit the ground first in a
sideways accldental upset. The side im-
pact shall be applied to the side opposite
that used for rear impact.

(1) Performance requirements—(1)
General. (1) The frame, overhead
weather shield, fenders, or other parts in
the operator area may be deformed but
shall not shatter or leave sharp edges
exposed to the operator, or violate dimen~
sions &s shown in Figures W-16 and W-17
as follows:

D=2 io. (51 mm.) inside of trame upright

to vertical centeriine of seat.

E=30 Lo, {762 mm.).

F=Not less than 0 in. and not more than
12 tn. (305 oum.), measured st
centerline front of seat backrest 1o
crossbar along the line of 1oad appll-
cation as shown 1o Figure W-17.

G =24 In. (610 mm.),

(i1) The material and design combina-
tion used in the protective structure must
be such that the structure can mest all
prescribed performance tests at zero de-
grees Fahrenheit in accordance with
§ 1926.1001¢£) (2) (§v).

(3) Vekicle overturn performance re-
quirements. The requirements of this
paragraph (1) must be met in both side
and rear overturns.

(3) Static test performance require-
ments. Design factors shall be incor-
porated in each design to withstand an
overturn test as prescribed in this para-
graph (). The structural requirements
will be generally met i[.FER is greater
than 1 and FSB is greater than K-1 in
both side and rear loadings.

(4) Dynamic test performance require-
ments. Design factors shall be incorpor-
ated in each design to withstand the over-
turn test prescribed in this paragraph (1),
The structural requirements will be gen-
erally met {f the dimensions in this para-
graph (1) are adhered to in both side and

- rear Joads.

(3) Definitions applicadble to this sec-
tion. (1) SAE J333a, Operator Protection
for Wheel-Type Agricultural and indus-
trial Tractors (July 1970) defines “agri-
cultural tractor” as & “wheel-type veh!-
cle of more than 20 engine horsepower
designed to furnish the power to pull,
carry, propel, or drive implements that
are designed for agricultural usage.”
Since this Part 1926 applies only to con-
struction work, the following definition
of “agricultural tractor” is adopted for
purposes of this subpart: “Agricultural
tractor’’ means & wheel-type vehicle of
more than 20 engine horsepower, used in
construction work, which is designed to
furnish the power to pull, prapel, or drive
implements.

(2) “Industrial tractor” means that
class of wheeled type tractor of more
than 20 engine horsepower (other than
rubber-tired loaders and dozers described
in §1926.1001), used in operations such
a5 landscaping, construction services,
loading, digging, grounds keeping, and
highway maintenance.

(3) The following symbols, terms, and
explanations apply to this section:
Eu=Energy input to be absorbed during side

loading. En=T33+04 W ft..Ib. (E'ts
=100+0.12 W', m.-kg.).

Eir=Energy tnput 1o be absorbed during rear
1oading. Ew=04T W ft.-1b. (E'n=0.14
‘W, m.-kg.).

W=Tractor weight as prescribed in | 1028,

1002 (e) (1) and (e) (3), to 1. (W, kg.}.

L=Static foad, Ib. (kg.).

D =Deflection under L, {a. (mm.}.

L-D=Static load-deflection diagram.

Lm-Dm=Modified static load-deflection dia-
gram (Figure W-20}. To account for in-
crease (o strength due to {ncrease in
strain rate, raise L in plastic range to
Lx K,

K=1Increase in yleld strength Induced by
higher rate of {oading (1.3 for hot rolled
low carbon steel 1010-103@). Low carbon
is preferable; however, if higher carban
or other material fs used, X must be de-
termined in the laboratory. Reler to
Charles H. Notris, et al., Structural De-
eign for Dynamic Loads {1959), p. 3.

Lwes =Maximum observed static load.

Load Limit=Point on L-D curve where ob-
aerved static load 1s 0.8 Lmex (refer to
Pigure W-19).

E«=Strain energy absorhed by the frame,
f.-1b. (m.-kg.) area under Lw-Dm curve.

FER=Factor of energy ratio, FER=E«/Eu;
4130 =Eu/Etr.

Py=Maximum observed force in mounting
connection under static load, L, Ib. (kg.}.

FSB=Design margin for mounting connec-
tion FSB= (Ps/Ps) ~1.

H=Vertical height of lift of 4410 1b. (2,000
kg.) weight, in. (H’, mm.}. The weight
shall be pulled back 30 thet the helght
of its center of gravity above the point
of impact is defined ss follows: H=4.02
4000100 W or (H'=125+0.107 W'}
(Pigure W-2¢).
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Ficuar W-24—Impact energy and corres-
ponding IUft height of 4,410 1b, (2,000 kg.)
welght.

(k) Source of standard, The standard
in this section is derived from, and re-
states, Society of Automotive Engineers
Standard J334a (July 1970), Protective
Frame Test Procedures and Performance
Requirements. This standard shall be re-
sorted to in the event that questions of
interpretation arise. The standard ap-
pears in the 1971 SAE Handbook, which
may be examined in each of the Regional
Offices of the Occupational Safety and
Health Admunistration.

§1926.1003 Ovcrhead protection for
operators of agricultural and indus.
trial tractors.

(a) General — (1) Purpose. When
overhead protection is provided on wheel-
type agricultural and industrial tractors,
the overhead protection shall be designed
and installed according to the require-
ments contained in this section. The pro-
visions of §1926.1001 for rubber-tired
dozers and rubber-tired loaders may be
used in lieu of the standards contained
in this section. The purpose of the stand-
ard is to minimize the possibility of oper-
ator injury resulting from overhead haz-
ards such as flying and falling objects,
and at the same time to minimize the
possibility of operator injury from the
cover itself in the event of accidental
upset.

(2) Applicability. This standard ap-
plles to wheel-type agricultural tractors
used in construction work and to wheel-
type industrial tractors used in construc~
tion work. See § 1926.1002 (b) and (§).In
the case of machines to which § 1926.604
(relating to site clearing) also applies,
the overhead protection may be either
the type of protection provided in
§ 1926.604 or the type of protection pro-
vided by this section.

(b) Overhead protection, When over-
head protection is installed on wheel-type
agricultural or industrial tractors used in
construction work, it shall meet the re-
quirements of this paragraph. The over-
head protection may be constructed of
a solid material. If grid or mesh 5 used,
the largest permissible opening shall be
such that the maximum circle which
can be Inscribed between the elements
of the grid or mesh {s 1.5 {n. (38 mm.) {n
diameter. The overhead protection shall
pot be installed in such & way as to be-
come & hazard in the case of upset.
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{c) Test procedures—general. (1) The
requirements of 19261002 (d), (e),
and (f) shall be met.

12) Static and dynamic rear load ap-
plication shall be uniformly distributed
along & maximum projecied di i

cylinders shall be two times the tractor
welght as set forth (n § 1926.1002¢e) (1},
The maximum width of the beam illus-
trated in Figure W-27 shall be 6 in.
(152 mm.).

of 27 in. (836 mm.) and 3 maximum
area of 160 in.? (1,032 cm.”) normal to
the direction of load application. The
*sad shall be applied to the upper ex-
tremlity of the frame at the point which
15 midway between the centerline of the
seat and the inside of the frame upright,

(3) The static and dynamic side load
application shall be uniformiy distributed
along a maximum projected dimension of
27 in. (686 mm.) and a maximum area of
160 in* (1,032 em.') normal to the di-
rection of load application. The direction
of load application is the same as in
§ 1926.1002 (g) and (h). To simulate the
characteristics of the structure during
&n upsel, the center of load application
may be located from a point 24 in. (610
mm.} (K) forward to 12 In. (305 mm.)
(K} torward to 12 In. (305 mm.) (L)
rearward of the front of the seat back-
Test to best utilize the structural strength.
See Figure W-25.

7T

Figvaz W-25-—Location for side Joad.

(d) Drop test procedures. (1) The
same frame shall be subjected to the drop
test following either the static or dynamic
test.

(2) A s0lid steel sphere or material of
equivalent spherical dimension welghing
100 b, (45.4 kg.} shall be dropped once
from a helght 10 ft. (3,048 mm.) above
the overhead cover.

(3) The point of impact shall be on
the averhead cover &t & polnt within the
zone of protection as shown In Figure
W-26, which Is furthest removed from
major structural members,

— ~
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Ficome W-20—Zone of protection for drop
test.

(e) Crush test procedure. (1) The same
frame shall be subjected to the crush
test following the drop test and static
or dynamlc test.

(2) The test load shail be applied as
shown in Figure W-2T7 with the seat posi-
tioned as specified in § 1926.1002(d) (4).
loading cylinders shall be pivotally
mounted at both ends. Loads applied by
each cylinder shall be equal within 2 per-
cent, and the sum of the loads of the two

Ficvar W-27—Method of load appilication for
crush test.

(f) Perjormance requirements—(1)
General. The performance requirements
set forth (n § 1§26.1002¢{) (2), (3}, and
(4) shall be met.

(2) Drop test performance require-
ments. (1) Instantaneous deformation
due to impact of the sphere shall not
enter the protected zone as {lustrated in
Figures W-25, W-26, and W-28.

FicUure W-28--Protected zone during crush
and drop tests.

(i) In addition to the dimensions set
forth in § 1926.1002(1) (1) (1), the follow-
ing dimensions apply to Figure W-28:
H=175n. (444 mm.)

J=214n. (50.8 mm.} measured from the outer
periphery of the steering wheel.

(3) Crush test performance require-
ments. The protected zone &s described
in Figure W-28 must not be violated.

(g) Source of standard. This standard
Is derived from, and restates, the portlons
of Society of Automotive Engineers
Standard J167 which pertain to over-
head protection requitements. The full
title of the SAE standard is: Protective
Frame with Overhead Protectlon—Test
Procedures and Performance Require-
ments. The SAE standard shall be re-
sorted to in the event that questions of
interpretation arise. The SAE standard
appears in the 1971 SAE Handbook,
whick orey beexemined 4n each of the
Reglcnal Offices of the Occupational
Safetv and Health Administration.

jubport X—Efective Dates
§ 1921050 Effective datos (general).

“Except where different effective dates
are specifically provided in § 1926.1051,
the safety and health standards pub-
ished {n Subparts C through U of thi
part shall become effective on April 24,
1971, for all Federal and federally
assisted advertised contracts subject
thereto which are advertised after that
date and on April 27, 1971, for all such

6-1926.1051 Effective datea (specific).

(a} With respect to standards con-
cerming brakes and fenders prescribed in
11926.602, the rules contalned therein
specify the applicable effective dates.

(b) (1) To the extent that the stand-
ards in thiz part apply to light residen-
tial constructicn, thelr epplication is
delayed untll Septembver 27, 1971, where-
upon the standards shall apply to con-
tracts subject to the Contrsct Work
Hours and Safety Standards Act which
are sdvertised on or after that date and
to such contrects which may be negoti-
ated when the negotiations commence on
or after that date.

(2) For the purpose of this paragraph,
the term “light restdential construction”
is jimited to the construction of homes
and sapartments which Go not exceed
three stories in height, and which do not
have an elevator,

{Soc. 1, 83 Stat. P8, §7, adding sec. 107 to
Public Law 87-481, 76 Stat. 357; 40 US C. 333;
Secretary’s Order No. 12-71, 3¢ FR. 875¢}

negotiated contracts for which negotia- .

tlons begin after that date.
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