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UCC Job No. 68003 Section 1-A - Special Conditions

l‘

SCOPE

Page 1AY

A. These specifications, and the drawings, provide for the construction
of a Gas Mixing and Storage Building at the Owner's Technical Center.

B. All permanent portions of the building, site work, and the attached
fixtures and equipment shall be ineluded in the work.

C. Structural steel, exterior siding, and laboratory furniture furnished
by -the Owner shall be installed under this contract.

DEFINITIONS

A. VWherever the words defined in this section or pronouns used in their
stead occur in these specifications, they shall have the meanings
here given. Wherever in these specifications words are used in the
singular form, they shall have plural meanings where applicable.

(1)
(2)
(3)

(&)
(5)

(6)

(7)

(8)

The word "Owner' refers to Union Carbide Corporation.

The word "Engineer" refers to the Owner's Construction Superintendent.
The word "Contractor” shall mean and apply equally to the Contractor
whose signature appears on the Contract Documents and/or his
subcontractors.

The word "Work" shall be held to include labor or material, or both.

The words "Approved" or "Approval as used in these specifications
signify that the Engineer must be consulted as to the source from
which the material or equipment is to be purchased as well as its
general quality, construction and durability, but such approval
shall not be held to mean the acceptance of the material furnished
if same should prove to be defective.

The word "Provide" shall mean that the Contractor shall furnish,
install, and connect in operative condition all materials, equipment,
apparatus, and required appurtenances of the particular item to
which it has reference.

The word "Directed” shall mean in accordance with written instructions
or directions given by the Engineer. ’

The word "Drawings”" shall mean those drawings listed in the Contract

Documents, or in any addendum or any detailed drawings pertaining or
supplemental thereto.
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UCC Job No. 68003 Page 1A2

DEFINITIONS (contd)

A.

(contd)

(9) The words "Equal”, "Necessary", "Required”, "Satisfactory", or
"Proper”, shall mean equal, necessary, required, satisfactory,
or proper in the opinion of the Engineer when applicable to
work called for or indicated in the Contract Doccuments.

(10) The words “Complete", or "Completion", shall indicate full and

exact campliance and conformity with the provisions and require-
ments expressed or implied in the Contract Documents.

CONTROLLING CONDITIONS

A.

The Contractor shall confine his and his subcontractors' workmen and
employees or trucks to the limits indicated by the Engineer and shall
not trespass or use any other portion of the Owner's property or walk-
ways, roads, or buildings; and he shall be held strictly responsible
and accountable for any damage due to his lack of cbservance of this
provision. .

The Contractor shall confine his apparatus, the storage of materials,
and the operation of his workmen to the limits indicated by the Engineer.

The Contractor may use only such roadways as the Engineer may direct.
Upon the completion and before acceptance of the Work under this Contract,

the Contractor shall repair and clean adjacent property damaged due to
his operations, all as directed by the Engineer.

LINES AND GRADES

A.

A grade benchmark and starting coordinate will be given by the Owner.
All subsequent engineering, such as establishing contour lines, necessary
for the work shall be the responsibility of the Contractor.

The marks as established shall be carefully preserved by the Contractor,

* and he shall be held responsible for any ensuing incorrect work due to

his failure to observe this provision.

CONTRACT DRAWINGS AND SPECIFICATIONS

A.

Scope of Drawings

The drawings and Specifications shall be considered as fixing the extent
of the Work.
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UCC Job No. 68003 Page 1A3

5. CONTRACT DRAWINGS AND SPECIFICATIONS {contd)
B. Dimensions
Where dimensions or other information are lacking on the drawings,
or conflictions occur, the Contractor shall not scale the drawings
or proceed with the work affected, but shall first apply to the Engineer
who will furnish the necesssry information.

C. Copies of Drawings Furnished

The Engineer will furnish all drawings showing the general and various
parts of the work. Eight copies of drawings, together with eight sets
of specifications, will be furnished to the Contractor by the Engineer.

D. Voided Drawings

The Contractor shall be required to receipt for copies of revised
drawings, and shall thereafter be responsible for errors made in using
superseded drawings.

E. Ownership of Drawings

All drawings, psecifications, and copies thereof furnished to the
~. Contractor are to be considered as the property of the Owner and shall

. —-be returned to the Owner at his request upon the completion of the Contract,
-/.' T evme .

e
.,

2 F. Contractor's Claim—— - . T e et T
/// -~ If, in the execution of the work, the Contractor believes that the drawings )
he received subsequent to the signing of the Contract require more work !
[ than contemplated in the drawings upon which he based his contract, he {
must make all claims for additional allcwance thereon within five days
after receiving the drawings, or before the execution of the Work, i
whichever is first, or lose all right to make such c¢claims at any S
~—.subsequent time. SR

- ———
. e JRPORS

6. PROGRESS SCHEDULE

A. Pramptly after award of Contract, the Contractor shall prepare a schedule
of the Work., If requested by the Contractor, the Engineer will advige
him in Critical Path techniques and make available the Owner's computer
facilities to make a Critical Path analysis of the Work. _

B. The Contractor shell thereafter so coordinate his and his subcontractors'
work to conform with the approved construction schedule.
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7. OWNER'S OPERATTION IN ADJACENT AREAS

A.

The Owner will oc~upy the parking lot and areas adjacent to the building.
The Contractor must make every effort to limit interference with the
Owner's operations in these areas. Adequate room for unloading and
storage will be provided.

8. TEMPORARY FACILITIES

).

G.

The Contractor shall supply his own temporary fle;d office and storage
facilities.

The location of these facilities shall be as directed by the Engineer.

{1) Contractor shall furnish temporary toilet facilities for his ahd
his subcontractors‘epersonnel.

(2) The toilet facilities shall be chemical-type of design and capacity
to satisfy mirimum requirements of municipal and state governing
agencies.,

(3) The Contractor shali maintain the toilet facilities in sanitary
condition.

Temporary facilities shall be removed and the area left clean at the
completion cf the Work and as directed by the Engineer.

The Contractor shall furnish all temporary shoring and anchoring that
the nature cf the Work may require in order to insure the stability
and security of the Work.

The Owner will furnish elzetric power, steam, and city water at available
voltages and pressures for the Contractor's use in the performance of
the Work. These utilities wiil terminate at a peint, on the jcb site,
that will be pointed ocut +o the Contractor when he vists the site. If
any extensions of the utilities beyond their termination are necessary,
the Contractor shall mske them ab his cwn expense.

The Contractor shall furnish all compressed air regquired.

9. DRAWINGS TO BE FURNISHED BY THE CONTRACTOR

A,

Shop Drawings

(1) Before proceeding with the fabrication of materials or equipment
requiring shop drawings, the Contractcr shall submit complete assembly,
setting, and detail drawings, giving all information necessary for
installation of such equipment and material and for demonstrating that
it complies with the specifications.
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9.

10,

1.

12.

DRAWINGS TO BE FURNISHED BY THE CONTRACTOR (contd)

A. Shop Drawings (contd)

(2) Shop drawings shall be made in a manner to give clear, permanent
reproducticns, in either blue or black line prints on white paper.
Drawings shall be identified by serial numbers and descriptive
titles indicating their application to the Contract, and shall be
slgned by a responsible representative of the Contractor.

(3) Drawings shall be drawn to the following or a larger scale:

a. Plans and Sectiong 1/4 inch scale
b. Details 3/4 inch scale

{4) Prints of each drawing shall be submitted in gquadruplicate to the
Engineer for approval and in such sequence that the Engineer will
have all information necessary for checking. Obtain approval of
drawings prior to fabricating any material or proceeding with the
work. S8ix coples of approved and corrected drawings shall be
submitted to the Engineer for the Ouwner's records.

ITEMS OF SPECIAL MAKE

A, VWherever an item is specified by manmufacturer, name, trademark, or
catalog mummber, such reference shall establish a standard for the
article required. Equal product of other make msy be substituted vpon
the written approval of the Engineer in advance. Articles other than
those specified, brought to the project without such written approval,
will not be accepted.

SUBSTITUTIONS

A. The Engineer reserves the right to substitute items similar to those
specified or of different cost. The Contractor shall thereupon submit
to the Engineer his proposal covering the amount to be added or deducted
and, if satisfactory to the Owner, a written order to cover it will be
issued.

PROPRIETARY ITEMS

Tne Contractor shall use products manufactured by Union Carbide Corporation
when such products are needed or specified. The following is a list of
products manufactured by Union Carbide Corporation:

A. Polyethylene f£ilm - Zendel

B. Concrete Admixtures
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12,

13.

1k,

15.

PROPRIETARY ITEMS (contd)

B. Concrete Admixtures (contd)

1) For strength and workébility - Placewel
2) Por Air Entraimment -~ Aircon
3) To retard set ~ Retardwel

C. Piﬁe support slide plate National Graphite Slide Plates

FROTECTION OF FINISHED SURFACES

A. The Contractor is especially cautioned that care shall be taken by
mechanics and other workmen doing any work in or around locations
where the finishes have been applied, so they will not mark, soil,
or deface the finished surfaces in arny manner. The Contractor shall
have signs painted and placed in conspicuous locations warning mechanics
and other workmen not to impair finished Work installed on his contract.

B, In event any finished surfaces become marked, soiled, or defaced in any
way, the Contractor shall clean or otherwise restore such damaged
surfaces to their original clean condition, or where necessary, replace
same at his own expense.

C. In the event any finished surfaces outside this Contract beccme marked,
soiled, or defaced in any way by the Contractor's workmen or mechanics,
the Contractor shall pay necessary costs for restoring such damaged
surfaces to their original condition or for replacing same.

- PROTECTIVE BARRIERS AND LIGHTS

A. The Comtractor shall furnish, install, and maintain, fram the beginning
to the completion of the Work, all protective barriers, lights, and
warning signs necessary and required by law, and shall take all necessary
precsutions, regquired by any political division or subdivigion and any
other law or requirement, to avoid injury or dsmage to any and all persons
and property.

TIE-INS TO EXYSTING LINES, EQUIPMENT. AND STRUCTURES

A. Before tying into existing above ground or underground pipelines, and
electrical circuits, and before removing any existing supporting structures,
such as kick blocks for underground pipelines, the Contractor shall review
the work with the ¥Engineer. The Engineer will schedule &ll shutdowns for
connections to existing service.
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16.

1T.

18.

19.

20.

CLEAN-UP

A. Any and all work soiled or damaged in the execution of the Work shall
be thoroughly cleaned and repaired, as directed by the Engineer. The
Contractor shall remove all waste material and debris from the job
site daily as directed by the Engineer.

WORKMANSHIP

A. The Work shall be instaslled by workmen skilled in the trades in which
they are employed, and competent supervision shall be provided. The
installation shall be rigid, secure, straight, and plumb with the
various camponents tightly interlocked and properly connected.

COMPLIANCE WITH STANDARD AND INDUSTRY SPECIFICATIONS

A. Any material or operation specified by reference to the published

specification of a manufacturer, the American Society for Testing
Materials (ASTM), or other published standards, shall comply with the

requirements of the current specification or standard listed. In
case of conflicts belween the referenced specification or standard,
the one having the more stringent requirement shall govern. The
Contractor, if requested, shall furpish an affidavit from the manu-
facturer certifying that the material or product delivered to the job
meets the requirements specified.

SAFETY AND SECURITY REGUTATIONS

A. Hard Hats. Metal or fiber hard hats of accepted construction quality
shall be worn by all employees of the Contractor. The Constractor
shall furnish all hard hats.

B. Cameras. Cameras and other photographic equipment are prohibited on
the Owner's property. _

C. Badges. Identification badges, furnished by the Owner, shall be worn
in plain sight by the Contractor and all his employees.

FINAL JOB CLEANING BEFORE OCCUPANCY

A. The Contrector shall be responsible for leaving the finished buildings
clean and ready for occupancy.

B. While the various divisions of the specifications call for a protection
of finished work and special cleaning, the following is a list of items
that must be completed before final acceptance:

1. Thoroughly clean all vinyl ashestos floors and leave ready for
waxing. Owner will furnish and apply wax.
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20. FINAL JOB CLEANING BEFORE OCCUPANCY (contd)

2.

3.

Manufacturer’'s label shall be removed from all glass, mirrors,
partitions, plumbing fixbtures, ete.

Paint splatters or droplets on floors, walls, piping, ductwork,
etec., shall be removed.

All concrete floors shall be broam clean.,

Al) partitions shall be cleaned of finger prints and smudge
marks.

Windows shall be cleaned to the satiéfaction of the Engineer.
All plumbing fixtures and trim shall be thoroughly cleaned.

Light fixtures and receptacle covers shall be left dirt-free.
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UCC Job No. 68003 Section 1-B =~ Temporary

Construction and
Facilities
Page 1B1

SCOPE OF WORK

A. Extent
The work required under thils sectlon consists of providing all
temporary construction and facilities neceseary to complete the work as
indicated on drawings and described in specifilcations.

TEMPORARY SCAFFOLDS, STAGING, AND SAFETY DEVICES

A. Provide, erect, maintein and remove when directed, all scaffolding,
staging, platforms, temporary runways, temporary flooring, guards, rail-
ings, steirs, etc., as required by local and state ccdes, or laws, for
the protection of workmen and the public. The construction, inspection
and malntenance of the above items shall comply with all safety codes
and regulations as applicable to the project.

COLD WEATHER PROTECTION AND TEMPORARY HEAT

A. Extent

The Contractor shall provide at his own expense all cold weather protec-
tion, temporary heat and fuel as necessary to carry on the work
expeditiously during inclement weather, to protect all work and materials
against injury from dampness and cold, to dry out the building and to
provide suitable working conditions for the installation and curing of

. materials until final acceptance by the Owner. Refer to requirements in
detail specifications for temperatures to be provided and maintained for

- installation and curing of work under the various trades. The Owner will
furnish all steam and electric power required for temporary heat.

B. Methods

The methods of heating and the type of fuel and equipment used shall be

" subJect to approval by Engineer. After building is completely enclosed,
the permanent heating system may be used to dry out the building and to
provide sultable working conditions in all or various perts thereof as
soon as practicable.

C. Preparation of Heating System

If permanent electrical service is not yet available, the Contractor
shall install temporary service of the proper characteristics for the
operation of the heating plant. Temporary connections, controls and
other arrangements shall be installed to permlt the most effective use of
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3.

COLD WEATHER FROTECTION AND TEMPORARY HEAT (CONTD)

C. Preparation of Heating System (contd)

the heating system, or parts thereof. The Contractor shall be
responsible for the use of the permanent heating system. Such use
shall not relieve the Contractor of his responsibility to turn over the
system to the Owner in perfect condition on completion of the project,
nor shall it shorten the stipulated guasrantee period.

LIFTING DEVICES AND HOISTING FACILITIES

A. Contractor shall provide cranes, hoists, towers, and other lifting
devices necessary for the proper and efficlent movement of materials;
provide operating personnel for equipment as required. Equipment shall
be provided with proper guys, bracing and other safety devices as
required by local or state codes. Remove towers and hoisting equipment
when they are no longer needed, or as directed by Engineer.
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UCC Job No. 68003. Section 2-A - Excavation, Filling,

Grading and Paving
Page 2A)

1. SCOPE OF WORK

A. Extent

The work required under this section consists of all excavating, filling,
grading, paving and relsted items necessary to complete the work
indicated on drawings apd described in specifications.

(1) 1In general the items of work to be performed under this section
shall include but are not limited to: clearing and removal of
asphalt pavement, excavation for building, removal of underground
obstructions when indicated or specified, backfilling, filling,
i1l compaction, and grading of entire site within the contract
limit llnes as indicated on drawings. In addition, provide
concrete and bituminous paving for walks, ramps and patching where
indicated on drawings.

(2) Excavated material that is suitable shall be used for fills and
backfills indicated or required. All unsuitable material, and
all surplus excavated material not required for site grading or
backfill, shall be removed from the site. The location of dump
and length of haul shall be the Contractor's responsibility.

(3) Provide and place any additional f111 material from off the site
as mway be necessary to produce the grades required. Fill obtsined
from off gite shall be of kind and quality as specified for fills
herein, and the source approved by Engineer.

(4) where adjacent lawn or surface areas within the project site, but
outside the contract limits for grading, are disturbed as a result
of building operations or storage of materials under this contract,
they shall be cleaned of all debris and restored to original
grades and condition, including seeding or sodding.

B. Related Work Specified under Other Sections

(1) Excavation and backfilling for utility lines.

(2) Porous fill under concrete floor slabs on ground.

2. EXCAVATION FOR BUILDING
A. Dimensions

Excavate to elevations and dimensions indicated; allow additional space
as required for construction operations and inspecting foundstions.
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2. EXCAVATION FOR BUILDING (CONTD)

B.

c.

Obstructions

Completely remove gll existing paving and other construction from under

‘new foundations.

Suitable Bearings for Foundations

If suitable bearing is not encountered at the depth indicated on draw-
ings for foundations, the contractor shell immediately notify the
Engineer; he shall not proceed further until instructions are given and
necessary measurements made for purpose of establishing additional
volume of excavation. The Contract Price will be adjusted if additionsl
excavation is required.

Drainage

Contractor shall control the grading around buildings so thet ground is
pitched@ to prevent water from running into the excavated areas. Main-
tain all pits and tremches where footings are to be pleced, free of water
at all times. Provide all pumping required to keep excavated spaces
clear of water during construction. Should any springs or running water
be encountered in the excavation, the Engipeer shall be notified and the
Contractor shall provide free discharge of it by trenches and drain to
an appropriate point of disposal as directed.

Footing Trenches

Where soll conditions will permit, footing trenches may be excavated to
the exact dimensions of the concrete, and side forms omitted. Place
footings and foundations upon undisturbed and firm bottoms, £ill with
concrete any excess cut under footings and foundations. Fill excess cut
under slabs with gravel and thoroughly compact.

Frost Protection

Do not place footings or slabs on frozen ground. When freezing tempera-
tures may be expected, do not excavate to the full depth indicated,
unless the footings or slabs can be placed immediately after the excava-
tion has been completed. Protect the bottoms so excavated from frost if
placing of concrete is delayed.

3. DISPOSITION OF UTILITIES

A.

Rules aﬁd regulations governing the respective utilities shall be
observed in executing all work under this section.

UCASB00217561
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DISPOSITION OF UTILITIES (CONTD)

B.

Active utilities shown on the drawings shall be adequately protected
from damege and removed or relocated only as indicated or specified.
Where active utilities are encountered but are not shown on the drawings,
the Engineer shall be advised; the work shall be adequately protected,
supported, or relocated as directed by Engineer; the contract price will
be adjusted for such additional work.

FILL UNDER FLOOR SLABS ON GRADE

A.

Where f£111 is required to raise the sub-grede for concrete floor slab o
the elevations indicated on drawings, such £ill shall be of earth or
bank-run gravel, placed and compacted as specified. The type and
quality of material for fills shall be approved by Engineer; cinders or
other similar materiel that will corrode piping or other metal shall not
be uged for fill. The placing and compaction of £ill under slabs after
fourndation walls are in plsce shall he coordinated with the backfilling

against the outside of the walls, or walls shall be adequately braced to
prevent damage.

SITE GRADING

A.

Grades

Do all cutting, filling, compacting of fills and grading required to
bring the entire project area, outside of buildings, to grades as indi-
cated on drawings.

PAVED AREAS

A.

Patehing of bituminous pavement shall te made with a S5-inch compacted
base course, prime coat, & 1-1/2-inch compacted intermediste course, a -
l-inch compacted hot mixed bituminous concrete wearing course. All
thickness specified shall be thickness after compaction.

Where new paving meets existing work, the junction shall be flush with
no abrupt changes in grade or elevation, except as shown on drawings.

Bituminous ramp shall be shaped ms indicated on drawings and dlended
into existing pavement.

Concrete walk shall be as Indicated on drawings. See Section 3-A for
concrete specifications.
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TCC Job No. 68003 Section 3-A - Cast in Place Concrete

Page 3Al

GENERAL REQUIREMENTS

A.

Extent

The work required under this section consists of all concrete walks
on grade, concrete floor slab on grade, porous fill under slab, and

related items necessary to complete the work indicated on drawings
and described in specifications.

"Related Work Specified Under Qther Sections

(1) Excavation for foundations and slab.

(2) Floor drains, inserts, and pipe sleeves for mechanical and
electrical work.

MATERTALS AND ACCESSORIES

A,

D.

Portland ‘Cement

67 7
ASIM Cl50-é® or ASTM Cl75”for Air-Entraining Portland Cement,
Sand

Clean hard natural sand, or mamufactured sand, or a combination of
both and conforming to ASTM C33-58% {(

Coarse Aggregate

Except as otherwise specified, aggregate shall be hard, durable,
uncoated crushed stone, air cooled blast-furnace slag, or gravel con-
forming to ASTM C33-63, ©CG

(1) Maximum size aggregate allowed is 1/5 of narrowest dimension
between forms of the concrete member or 3/4 of minimum clear

spacing between reinforcing bars, or as reccmmended in ACI Standard
No. 613-5k,

(2) Por concrete having an exterior surface exposed, 95 to 100 percent
shall pass a 1-1/2 inch sieve; 35 to 7O percent shall pass e 3/1t~
inch sieve; 10 to 30 percent shall pass & 3/8 inch sieve and not over
5 percent shall pass a No. 4 sieve, Percentages are by weight.

Mixing Water

Clean and free fram oil, acid and injurious amounts of vegetable matter,
alkalies and other impurities.
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2. MATERTALS AND ACCESSORIES (contd)

E.

Metal Reinforcement

Reinforcing steel shall meet the following specifications:

(1} Reinforcing Bars - Bars shall be deformed in accordance with

ASTM Aﬁﬁg%d formed of intermediate grade billet £§e1
ASTM A 15-98T5%egular grade rall steel ASTM A 16-5¢%
intermediate or hard grade axle steel ASTM A 160-39® .d‘Rein-

forcement shall be clean and free from loose rust, scale or
other coatings that will reduce bond.

G
(2) Welded Wire Fabric Reinforcing - ASTM A 185-62F steel wire
spot welded at intersections and of size indicated. Where size
is not noted it shall be 6 x 6 inch mesh, No. 6 geuge.

Metal Accessories

Include all spacers, chairs, bolsters, ties, and other devices

necessaxy for properly placing, spacing, supporting, and fastening
reinforcement in place. Accessories shall conform to requirements

of CRSI "Manual of Standard Practice for Reinforced Concrete Construction”.

Insulation Joint Fillers

o

Asphalt impregnated fiberboard conforming to ASTM D 1751-68%. Joint
fillers shall extend full depth of slsb or joint and be of thickness
and lengths indicated on drawings.

Control. Joint Filler

Filler for sawed conbrol joints shall be Gardex as manufactured by
¥. R. Meadows, Inc. Contractor may first insert a Plastistrip joint
filler bhefore pouring Gardox.

Admixtures

(1) FPlacewel- Use “"Placewel” as mamufactured by Union Carbide Corporation
in all concrete. Mix in accordance with mamufacturer's directions.

(2) Airecon - Use “"Airecon" as marufactured by Union Carbide Corporation

in all concrete for walks and paving. Mix in accordance with
mamufacturerts directions.
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3.  WORKMANSHIP

A.

Subgrade

The existing subgrade shall be cleared of all large stones, sod,
wood, mud, and cther debris. All holes and other irregularities shall
be filled and compacted before the main fill is placed.

The £ill material shall consist of granular material such as bank-run
sand,foundry sand, gravel, crushed stone or other gramlsr material
approved by the engineer. Cinders, clay, or silt are not acceptable.

The fill shall be placed in layers not exceeding 6 in. in depth approxi-
mately parallel to the plane of the floor. Fill material shall be
thoroughly compacted to 95 per cent maximum density at 1 moisture
content plus or minus 2 per cent, as determined by@ﬁ%ﬁby rolling,
vibrating, tamping, or by a combination of these methods.

The subgrade shall be in a moist condition at the time of conereting.
If necessary it shall be dempened with water in advance of concreting.
There shall be no free standing water on the subgrade nor shall there
be muddy or soft spots when concrete is cast.

Type of Forms and Exposed Finishes
(1) Rough Finish

Rough concrete finish shall be used for all vertical surfaces of
concrete., Obtain by using clean plywood or metal forms. Concrete
having a rough finish shall have honeycambing and minor defects
patched.

Congtruction of Forms

(1) Cconstruct forms to slopes, lines, and dimensions shown, plumb and
straight and sufficlently tight to prevent leakage; securely brace
and shore forms to prevent displacement and to safely support con-
struction loads. Do not coat forms with material that will stain
or cauge injury to exposed concrete surfaces. Keep wood forms wet
as necessary to prevent shrinkage.

Placing Reinforcement

(1) 7Place reinforcement in position shown, securely fasten and support to
prevent displacement before or during pouring. Cleaning, bending,
placing, and splicing of reinforcement in siabs shell be done in
eccordance with CRSI "Manual of Standard Practice”. Mesh reinforce-
ment in slabs shall have sides and ends lapped not less than one mesh.
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3.  WORKMANSHIP (contd)

E. Inserts and Fastening Devices for Other Work

(1)

(2)

(3)

Assure installation of inserts, conduit, pipe, pipe sleeves,

drains, hangers, metal ties, anchors, bolts, dowels, blocking,
grounds and other fastening devices required for attachment of other
work. Properly locate in cooperation with other trades and secure
in position before concrete is poured.

Sufficient time between erection of forms and placing of conerete
shall be given to the various trades to permit the proper
installation of their work. See drawings and other sections

of the specifications for extent, location, and details of items
to be embedded or placed in concrete.

All sleeves, chasers,inserts, hangers, etc., which are provided
and placed in the forms by the various trades shall be maintained
in position and protected until the concreting is campleted.

F. Strength, Proportions, and Consistency of Concrete

(1)

Ready-mixed concrete shall conform to ASIM Specification C 9&-—%,‘
Alternate No. 2 with the following values: minimum sllowable
compressive strength, 3,000 psi at 28 days; mesdmum slump, 4 in.;
air content for concrete with l--l/2 in. maximum size aggregate,

5 per cent plus or minus 1 per cent - or air content for concrete
with 3/14 in. maximum size aggregate, © per cent plus or minus

1 per cent.

G. Mixing Concrete

(1)

Ready-Mixed Concrete

Ready-mixed concrete shall be mixed and delivered to the project

in accordance with ASTM Specification C9W,§Esing Alternate No. 2
for the responsibility of the mix design. In addition, the ready-
mixed concrete producer shall furnish duplicate delivery tickets
with each load of concrete delivered to the project.

&, The delivery tickets shall indicate the delivery date and time
dispatched; name end location of project; name of contractor;
name of ready-mixed concrete producer; truck number; number of
cu. yds. of concrete in load; class of concrete; the cement
content in bags per cu. yd. of concrete; admixtures in concrete;
maximum size of aggregate and the emount of water added at job,

if any.
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3.  HORKMANGHTP (contd)

H. Control Tests i‘or Concrete

(1)

(2)

(3)

Tegting ILaboratory

The Owner will take samples and retain the services of a testing
leboratory and pay all costs to make tests and submit reports

of test to the Engineer. The Contractor shall cooperate by
furnishing materials for testing and space for storage when
necessary. Any additional testing required because of failure of
conerete to meet specification requirements shall be paid for

by the Contractor.

Extent of Tests

The Owner will take samples at his option and make tests as herein-
after listed. All concrete will be subject to compression, strength,
slump and air-entrainment tests.

a. Compression and Strength Tests - Each test shall consist of
four standard 6-inch by l2-inch cylinders; two cylinders to be
tested at the age of 7 days and two cylinders st the age of
28 days. Samples from which campression test specimens are
molded shall be secured in accordance with ASTM C1l72-5k4.
Specimens made to check the adequacy of the design for strength
of concrete, or as a baszis for acceptance of concrete, shall
be made and laboratory~cured in accordance with ASTM C31-56-Gé,
Additional tests of specimens cured entirely under field
conditions may be utilized to check the adequacy of curing and

protection of the concrete ag dir d. Strength tests shall
be made in accordance with ASTM C39-61I3) 7

b. Slump Tests - Tests for slump shall be made at the place of depos:
and in accordance with ASTM Cl43-98 ¥ Tests shall be made

periodically, and as often in the opinion of the Engineer when
a change in congistency of the concrete mix is noted.

c. Air-Entraimment Tests - At least two tests may be made at the
place of deposit for each dzy's placing and a&s often in the
opinion of the Engineer when a change in the consistency of the
concrete mix is noted. The tests shall be made in accordance
with ASTM 0138-}}#; or. C173-56 o)

T

Enforcement of Strength Requirements

When the ultimate compressive strength of any cylinder falls below the
specified strength for the clags of concrete specified, the design
mix and water content shall be adjusted to preoduce the specified
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3. WORKMANSHIP (contd)

H. Control Tests for Concrete (contd)

(3) Enforcement of Strengbh Requirements (contd)

strength for concrete that is :mbsequén’cly 1;1aced. In addition,
the Engineer may order additional curing for that portion of
the structure where the questionable concrete hag been placed.

a. In the event that such additional curing does not give the
strength required, as determined by load tests made in
accordance with ACI 318-63, or cored cylimier tests, and if
such tests indicate the necessity, the defective parts shall
te removed and replaced, or shall be reinforced as directed
by the Engineer, at the Contractor's expense, including the
expense of the tests., If such tests indicate that the structure
adequately meets the requirements of the specifications, the
test result of the defective cylinders will be waived and
the cost of these tests will be paid by the Owner.

I. Placingz and Compacting

(1)

(=)

Aftter suitable bulkheads, screeds, and jolnting materials have been
positioned, the concrete shall be placed contimuocusly between
construction joints, beginning at a bulkhead, edge form, or corner.
Each batch shall be placed into the edge of the previously placed
concrete to avoid stone pockets and segregation. If there is a
delay in casting, the concrete placed after the delay shall be
thoroughly spaded and consolidated at the edge of that previously
placed o avoid cold joints. Concrete shall be distributed by
shovels and consolidated by vitration or other suitable means.

The concrete shall then be brought to correct level with a
straightedge and struck off. Bullfloats or daxrbies shall be

used to smooth the surface, leaving 1t free of humps or hollows.

Floating

After the concrete has been properly placed, struck off, and darbied
or bullfloated, it shall not be worked until ready for floating.

The lepse of time between darbying and power floating may vary from
2 to 8 hours or more depending on the weather conditions, concrete
temperature, and the concrete mixture. Floating shall begin when
the water sheen has disappeared, and/or the mix has stiffened
sufficiently that the weight of a man standing on it leaves only

a slight imprint on the surface. If two power floating operations
are necessary to bring the surface to the desired state, the concrete
shall be allowed to stiffen or become harder before hegimning the
second floating operation.
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3. WORKMANSHIP (contd)

I.

Placing and Campacting (contd)

(3) Txroweling

Both power and hand troweling shall be required. Power troweling
shall begin as soon as little or no cement paste clings to the
blades. Troweling shall be continued until the surface is dense,
smooth, and free of all minor blemishes, such as trowel marks.
Final hand troweling shall be reguired to remove slight imper-
fections left by troweling machines to bring the surface to a
dense, smooth, polished finish. Final hand troweling shall be
continued until & ringing sound is heard as the trowel passes
over the surface.

The maximum variation in surface tolerance shall be 1/8 in. in 10 £t
If variations greater than this exist, the engineer may direct the
contractor to grind the floor to bring the surface within the
requirements. Patching of low spots shall not be permitted.
Grinding shall be done as soon as possible, prefersbly within

3 days, but not until the concrete is sufficiently strong to
prevent dislodging coarse aggregate particles.

Sprinkling of dry cement or a mixture of dry cement and sand on the
surface of the fresh concrete to absorb water or to stiffen the mix
shall not be permitted during any stage of floor construction.

(%) Broam Finish -
Walks shall be lightly broomed after steel troweling.

Curing and Protection

All freshly cast concrete shall be protected from damaging effects of

the elements - freezing, rapid drop in temperature, and loss of moisture -
and from future construction operations, When necessary, the contractor
shall provide and use insulation and tarpaulins to maintain the concrete
temperature above 50°F for the first week.

The concrete shall not be permitted to dry during the curing peried. If
the floor is left uncovered during the curing period, a film of water
shall be clearly visible at all times on the entire surface of the slab.
If the £ilm of water cannot be maintained, the slab shall be covered

with curing paper meeting the requirements of Specification for Waterprooi
Peper for Curing Concrete (ASTM Cl?l,ﬂ' or other curing material as
approved by the engineer, and shall be left on the slab for the entire
curing pericd.
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3.

WORKMANSHIP (contd)

J.

Curing and Protection (contd)

If at any time during the progress of work the temperature is, or in
the opinion of the engineer will drop, below 4O°F, the contractor
shall make suitable provisions to protect the concrete. This pro-
tection shall consist of the use of insulating materials such as
blankets, mats, ete., and equipment for providing artificial heat.
Unvented salamanders or other heaters which produce carbon dioxide
as a by-product shall not be permitted in the building during the
casting operations or for the following 36 hours. Salasmanders or
other heaters shall be placed in the building prior to concreting
to maintain the temperature above 50°F and to remove any frost from
the subgrade.

A thermometer accurate to plus or mimus 2°F shall be placed at the
interface of the slab under the curing blanket to record the temperature.
If the temperature at this position falls below SO0°F, additional
insulating material shell be supplied to maintain the temperature

avd¥e SO°F. If heaters are used, precautions shall be taken to

prevent drying of the slab. Water jackets or other suitable devices
shall be provided on all heaters to maintain the relative humidity

of the atmosphere as high as possibile.

After the curing period, the temperature of the exposed surface shall
not be permitted to drop faster than 30°F in 24 hours.

In hot weather suitable precautions shall be taken to aveid drying of
the slab prior to the finishing operation. Windbreaks and/or sunshages
shall be provided as directed by the Engineer. During extremes in
weather, floors shall not be cast unless the slab is protected by a
roof and other guitable protective measures can be taken.

After curing has been completed, the floor shall be exposed to the air
for at least 48 hours prior to allowing traffic on the floor.

Joints

Construction, control, and isolation joints shall be installed as called
for by the plans.

Construction joints shall be formed and located as shown on drawings.
Control joints shall be formed by sswing. Sawing shall be done as soon
as the concrete hardens sufficiently to prevent raveling of the concrete
at the edges. Seawing shall not be done while the concrete temperature

is falling.
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3. WORKMANSHTP (contd)

K.

Joints (contd)

~*"he “Bomtractor shall have at least one spare saw available during

-

thé sawing operation.

Control joints shall be cleaned and filled with Gardox joint
sealing campound. '

Isolation joints shall be ingtalled in the mamner shown on the

plans around all columns, footings, walls, etc, They shall be

truly vertical and shall completely isolate the floor slab fram
the building and appurtenances.
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1.

Section 4-A - Brick asnd
Concrete Block
Page LAL

GENERAL REQUIREMENTS

A,

Extent

The work required under this section consists of sll concrete block
partitions, brick work, and related items necessary to complete the
work indicated on drawings and described in specifications.

MASONRY MATERIALS

A,

C.

Buildipg Brick

Brick shall be made from clay or shale and conform to ASTM Specification
062-937 Brick shall be in modular sizes, Use brick for scale base.

Conerete Masonry Units

Units shall conform to the applicable ASTM cifications with addi-
tional req nts as specified: C145-99 s0lid load-bearing units
and C90-%# Yor hollow load-bearing unite. Use lomd-bearing type units
for interior partitions, and where so indicated,to be constructed of
concrete masonry units.

(1) Units shall be in modular sizes. Corner units ehall have square
exteinal corners. Provide jawb units at doors. Unlts shall not
contain iron spots or other substances that will stain paint.

Precast Concrete Lintels

Precast concrete lintels shall be provided for all openings in block
wall. They shall have a uniform texture on exposed surfaces and be free
of cracks, chipped or broken edges. Top of lintels shall be marked.
Lintels shaell be properly cured before setting in place,

Joint Reinforcement

Steel reinforcement for use in horizontal bedé Jolnts of concrete masonry
units, and other locations as hereinafter specified, shall be prefabri-
cated type formed of zinc-coated cold drawn steel wire conforming to
AST™ Specification A82-58{{ Reinforcing shall be of proper widths for the
partition thicknesses shown. Reinforcing shall be similar to "Keywall"
as manufactured by Keystone Steel Company.
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2. MASORRY MATERJALS (CONTD)

E. Reinforcing Rods

Steel rods for lintels and other reinforgcement not specified otherwise
shall conform to ASTM Specification Al5- or MG-WZ Bars of No. 3
size and larger shall be deformed in accordance with ASTM Specifica-
tion A305-5€T.(S

F, Masonry Cement

' L7
Cement shall conform to ASTM Specification (91-G@, Type II.

G. Sand
=
Sand shall conform to ASTM Specification Clhk-58%, except that sand for
mortar in 1/Lk.inch wide joints shall pass & No. 16 sieve.

H. Mixing Water

Water shall be clean and potable.

I. Storage of Materials

Store materials under cover in a dry place and in & menner to prevent
damage or intrusion of forelgn matter. During freezing weather protect
all magonry units with tarpaulins or other suitable materinl. Store
concrete masonry unlts under covers that will permit circulation of air
.and prevent excessive moisture absorption. Store air-setting morters

in water~tight sheds with elevated floors. Protect reinforcement from
the elements; immediastely before placing, reinforcement shall be free
from loose rust, ice or other foreign coatings that will destroy or
reduce the bond. Conerete masonry units shall be protected against wet-
ting prior to use.

3. WORKMANSHIP
A. Mixing Mortar

(1) Mortar for All Masonry

Mortar shall be mixed in the proportions of 1 part masonry cement
and 2-1/4 to 3 parts of sand by volume.

(2) Mix all cementitious materiels and sand in a mechanical batch
mixer for a minimum of 5 minutes. Adjust the consistency of the
mortar to the satisfactlion of the mason, but add only es much
water as is compatible with convenilence in using the mortaxr. If
the mortar begins to stiffen from evaporation or Trom absorption
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3. WORKMANSHIP (CONTD)

A. Mixing Mortar (contd)

of a part of the mixing water, retemper the mortar immediately by
adding water, and remix the mortar. All mortar shall be used
within 2-1/2 hours of the initial mixing. It shall not be used
after it has begun to set.

B, Precautlons and General Requirements

(1) Do not lay masonry when the temperature of the air is below
Lo degrees F. unless suitable means as spproved by the Engineer
are provided to heat materials, protect work from cold and frost
and insure that mortar will harden without freezing. No anti-
freeze ingredient shall be used in the mortar.

(2) Brick having absorption rates more than 0.025 oz. per square inch
per minute shall be wetted sufficlently so that the rate of
absorption when laid does not exceed this amount. All units
shall be free from water adhering to their surfaces when they are
1aid in the wall. Do not wet concrete masonry units.

(3) Consult other trades and make provisions that will permit the
installation of their work in & manner to avold cutting and patch-
ing, Build in work specified under other Sectlons, as necessary,
and. as the work progresses.

C. la Brick

(1) 1lay brick plumb, level and true to line in full beds of mortar.
Except where other pattern is indicated or specified lay brick in
running bond.

{(2) Meke joints in brickwork uniform and not more than 3/8-inch wide.
After becoming “thumb-print"” hard, Joints shall be tooled concave
with a round or other suitable jJointer that is slightly larger than
the width of the mortar Joint. Close all cracks gnd crevices.

D. Laying Concrete Masonry
(1) Requirements

Set units plumb znd true to line. All units shall be laid with
level horizontal joints, Except where specified or shown otherwise,
units shell be 1laid in "running bond".
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3. WORKMANSHIP (CONTD)

D. laying Concrete Masonry (contd)

a. Where electric condult, outlet, and switch boxes occur grind
- and cut units before building in services, Coordinate work
with Electrical Subcontractor. COCutting of 21l units exposed
1n finlshed work shall be done with an approved type of
power saw.

b. Continuous wire mesh shall be leid in each second horizonta.l
Joint of interlor concrete masonry unit partitions.

c. Bond each course at corners in a masonry bond and at inter-
gections with metal tles, anchors, or Joint reinforcement
speced vertically not exceeding 16 inches. Filling in with
brick will only be permitted where brick and units will not
be exposed in finish work.

d. Joints of concrete masonry units that will be exposed or
painted shall be cut flush and tooled when thumb-print hard
0 form & concave Jjoint.

e. Lay hollow concrete masonry units with full mortar coverage
on horizontal end vertical face shells. Make Joints uniform,
approximately 3/8-inch thick unless indicated otherwise.

E. Polnting and Cleaning Masonry

(1) Point all holes in exposed masonry. Cut out defective joints and
repoint them with mortar.

{(2) Concrete masonry units shall have all loose mortar cleaned off
and &ll stains removed.
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Erection
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N

1. GENERAL REQUIREMENTS

A,

B,

Extent

The work required under this section consists of erecting ell
structural steel furnished by the Owner and furnishing &ll related
items of construction such as erection equipment, scaffolding, welding
machines and welding rods, &ll in accordance with drawings and
specifications,

List of Items Furnished by Owner

(1) sStructural steel frame including colwms, girders, knee dbraces,
bolts, and all angles and connections attached thereto.

Related Work Specified in Other Sections

The following items of related work are specified and included in
other sections of these specifications:

(1) Steel Joists.

(2) sSteel roof decks.

2. ERECTION OF STEEL

A.

B.

Applicable Standards

Except as otherwise indicated on drawings or specified, the erection of
structural steel shall be in accordance with the American Institute of
Steel Construction's "Specifications for the Design, Fabrication and
Erection of Structural Steel for Buildings" adopted April 17, 1963,
"Code of Standard Practice for Steel Buildings and Bridges" revised
February 20, 1963, and with modifications and other specific require-
ments described herein.

Methods for Erection

Prior to starting work the coniractor shall submit to the Engineer a
description of the methods, sequence of erection, and type of equipment

he proposes to use for erecting the structural steel work. This sub-
mission or approval shall not relieve the contractor of his responsibility
for providing the proper metheds, equipment, or workmanship, or safety
precautions.
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2., ERECTION OF STEEL (CONTD)

D. Welding

Where structural joints are made by welding, the details of all joints,
the technique of welding employed, the appearance and quality of welds
made, and the methods used in correcting defective work shall conform
to requirements of the "Specification for the Design, Fabrication and
Erection of Structural Steel for Bulldings" of the American Institute
of Steel Construction, and the "Code for Arc and Gas Welding in Build-
ing Construction” of the American Welding Soclety. In addition, welds
ehall be made only by operators who have been previously qualified by
tests, as prescribed in the "Standard Qualification Procedure” of the
American Welding Society to perform the type of work required.

E. Cutting Holes

The use of a gas-cutting torch in the fileld for correcting fabrication
errors will be permitted cn structural framing members provided that
approval of the Engineer is first obtailned for each specific condition.

F. Setting Plates

Column base plates and leveling plates shall be set level to correct
elevations and temporarily supported on steel wedges or shiﬁs‘until
the supported members have been plumbed and grouted. The entire bear-
ing area under plates shall be grouted s0lid with equal parts of
Portland cement and sand.

G. Templates

Templates shall be furnished as indicated on drawings. The Contractor
shall furnish instructions for the setting of anchors and bearing
plates and shall ascertain that the items are properly set durlng the
progrese of the work.

H., Framing

The framing ehall be carried up true and plumb and temporary bracing
shall be introduced wherever necessary to take care of all loads to
which the structure may be subjected, including erection equipment and
its operation. Such bracing shall be left in place as long as may be
required for safety. It shall finally be removed by the Contractor as
part of his equipment. As erection progresses the work shall be
securely connected to take care of all dead load, wind and erection
stresses.
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L.

3.

Section 5-B =~ B8teel Jolsts
Page 5R1

GENERAL REQUIREMENTS

A. BExtent

The work required under this section consists of all open web steel

Joists, accessories and related items necessary to complete 'the work

indicated on drawings and described in specifications.

(1) A1) Jjoists sball have top chord pitched one way, 1/8 inch per
foot; Joists at columns shall have square ends; all others,
underslung.

B. Related Work Speclfied in Other Sections

(1) Structural beams, columns and other supports for Joists.

(2) Metal decking over steel joists.

(3) Field painting on steel Joists, except touch-up.

C. Shop Drawings

(1) sSubmit ghop drawings and erection dlagrams of steel joists to
Engineer for approval in accordance with requirements described
in Section 1-A. Shop drawinge shall indicate jolst type, number,
sizes, spacings, bridging, connections, headers, anchoring, and
all other detalls of erection,

MATERIALS
A. Open Web Joist-J-Series

Open web J-Series steel joists shall be provided for roof. The Joist

shall be designed, fabricated and erected in accordance with the

Standard Specifications mnd load Tables for Open Web Steel Joist,

J-Series as adopted by the Steel Joist Institute, February 1965, and

with modifications as indicated on drawings and specifiled herein.

WORKMANSHIP
A. Painting

Jbists, bridging, anchors and other accessories shall be cleaned of
all rust and scale and given one shop coat of rust inhibitive paint of

type standard with the manufacturer, except as follows:

(1) After erection, the field commections and all abraded places of
shop palnt shall be painted with same kind of paint as the shop
coat.
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3. WORKMANSHIP (CONTD)

B.

c’

Extended Ends

Provide extended ends for top chords of Joists where indicated.

Erection

Set jJoists spaced shown with minimum bearings of 2-1/2 inches on steel.

(1) Bach joist resting on steel supports shall be welded to each
support with two welds, each one-inch long.

(2) Bridge J-Series Jjoist with horizontsl bridging. Space bridging
et Intervels indicated and in accordance with the Steel Jolst
Institute.

(3) The Joiste shall be permanently fastened to supports and all
bridging and anchors completely installed before any construction
loads are placed on the joists.

{4} welding shall be executed in accordance with the "Code for Arc
and Gas Welding in Buillding Construction" of the American Welding
Soclety as amended to date, and only by welding operators who
have been previously qualified to perform the type of work
required.
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1. GENERAL REQUIREMENTS

A.

C'

Extent

The work required under this section consists of steel roof deck and
related items necessary to complete the work indicated on drawings and
described in specifications,

(1) The cutting, drilling, or punching of openings in the deck for
passage of pipes, ducts, and the attachment of other items shall
be performed in the field by the respective trades requiring the
openings or attachments.

(2) Provide closures for underside of deck at outside walls and center
partitions.

Related Work Specified in Other Sections

(1) Structural framing for support of decks,

(2) Rigid board or insulation on top of decks.

(3) Field.painting of exposed deck surfaces, except touch-up.
(&) Metsl flashings, gutters and downspouts.

Substitutions

(1) The materials or products specified herein and indicated on draw-
ings by trade name, manufacturer’'s name or catalogue number shall
be provided as specified. Substitutions will not be permitted,
except as described in Section 1-A, Special Conditions.

Shop Drewlngs

(1) Submit shop drawings for steel roof decks to Engineer for approval
in accordance with requirements described in Section l-A.

(2) Shop drawings shall indicate.size and location of roof framing
supports and the location, lengths and markings of deck units to
correspond with the sequence of installation. Drawings shall
indicate fastening methods for deck units, accessories, closure
pleces, fittings, and tle type and sequence of welded conpections.
Indicate welds by standard welding symbols adopted by the American
Welding Soclety.
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2, MATERIALS

A Type

Decking shall be prefabricated, interlocking steel units, Type "A", as
manufactured by Bowman Building Products or Republic Steel Corporation
and have a factory primed paint finish. Deck units shall be rolled-
formed from steel sheets not lighter than 20 U.S8. Standard Gauvge. The
baglc steel for deck units having & primed finish shall be cold-rolled
sheets conforming to ASTM Specification A245 or hot-rolled sheets con~
forming to AST™M Specification A303.

B. Des@

Deck units shall be designed and manufactured in accordance with the
current "Basic Design Specifications for Steel Roof Deck Construction
as adopted by MRDTI, apd with modifications as indicated on drawings
and specified herein.

{1) The section design properties shall be computed in accordance with
the applicable requirements of the 1962 edition of American Iron
and Steel Institute's "Specifications for the Design of Light Gage
Cold-Formed Steel Structural Members". The deck units shall
conform t0 the manufacturer's published load tables.

{2) Decking shall safely support a uniformly distributed live load of
35 pounds per square foot plus dead loads of the construction
indicated. Deflection shell not exceed 1/240 of the maximum span
shown for the live loads specified. The unit design strength
shall not exceed the minimum yield strength of steel divided by
1.65. The maximum working stress shall not exceed 20,000 psi.

C. Fabrication

Fabricate -deck units to sizes and detalls indicated or specified. Deck
units shall be cut to reguired lengths s0 that end Joints will ocecur on
supporting members and be lapped a minimum of 2 inches. Typleal
lengths shall extend over 2 or more spans with end joints staggered.

(1) Ends of lapped sections shall be swaged or othervise formed 80
that mateching ends at laps will fif tight and prevent the roofing
bitumen from dripping through the Joint.

{2) Closure fittings of metal, composition, neoprene, or rubber to fit
the underside of steel deck shall be provided to seal the ribs or
corrugations in decking that will be left exposed at outside walls
and over center interior pertition.
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2.

MATERIALS (CONTD)

DI

E.

A.

Accessories

(1) Furnish with decking all necessary accessories such as ridge
pletes, closure pieces, and other items as indicated or required.
Accegsories shall be of same material and finish as deck units
and of manufacturer's standard design and recommended gauges.

Protective Coating

(1) Steel deck units shall be cleaned of scale, rust, grease, oil, or
other foreign matter and given & phosphate treatment and a shop
prime coat of rust inhibitive palnt. The type of phosphate treat-
ment, the type of paint, and the time and tempersture for drying
shall conform to manufacturer's recommended standard practice.

(2) After erection, all scarred areas on both top and bottom sides of
the decking, including cuts, drill holes, rust spots, welds and
weld scars, shall be touched up with an air drying paint similar
t0 that used in the shop coat.

INSTALLATION

Place steel deck units on supporting frame work and adjust to finel
position with proper bearings, end and side laps before belng
permanently secured. Decking shall be installed in accordance with
approved shop drawings esnd the manufacturer's specilfications and erec-
tlon layouts. BSecure deck units to supports by welding. In all cases,
deck units shall be anchored to the supporting frame work in a menner
to resist the gross uplift forces specified in the Basic Design
Specifications of the MRDTI.

Welded connections to steel supports shall be fusion type performed
by competent welders who have qualified by tests as prescribed by the
American Welding Society to perform the type of work required. The
sizes, spacings and welding sequence shell be as recormended by the
deck manufacturer and indicated on approved erection layouts, or shop
drawings. ©Side Joints shall be interlocked and mechanically fastenegd,
or welded; the type and spacing of fastenipgs shall be determined by
the span and the gauge of decking as recommended by the mamufacturer.
Fasten accessories to deck by welding or by self-tapping sheet metal
screws.
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UCC Job No. 68003 Section 5-D - Miscellaneous Metal

Page 5D1

1. GENERAL REQUIREMERTS

A.

B.

C.

Extent

The work under this secticn covers all labor, materials apd equipment

. necessary or required to provide and fully complete all Miscellaneous

Metal Work and related items as shown on the drawings and as herein
specified, unless otherwise noted.

Items of Work

For the convenience of the Confractor, the major items of work are
listed as follows: Items not listed, but called for by the plans
and/or specifications, are not hereby eliminated by reason of such
omission and shall be provided by the Contractor.

(x)
(2)
(3)
(%)
(5)

(6)

Furnish and install all anchor bolts for equipment shown on drewings.
Furnish and install ladder.

Furnish ell steel for supporting equipment on rocof.

Furnish and install all Unistrut supports for leboratory piping.

Furnish and install all support framing for hanging tollet stall
partitions.

All other labor apd materials customarily needed to make the work
under thils section complete. '

Related Work Specified in Other Sections

(1)
(2)
(3)
(k)
(5)
(6)
(1)
(8)

Metsl walls,

Structural steel.

Hollow metal door frames and doors.
Metal suspension system for ceilings.
Steel Joists.

Metal roof decks.

Metal toilet partitioans.

Movable metasl partitions.
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l'

2,

GENERAL REQUIREMENTS (CONTD)

C. Related Work Specified in Other Sections (contd)

(9) Metel thresholds.
(10) Metal windows.
(11) Roof hatch.

MATERIALS

A. All materials for the work to be performed under this specification
shall be new and of the best quality obtainable. Secondhand or used
material will not be permitted or accepted.

B. The ferrous materials required for this work shall be of new steel
members, assembled from well finished bvars, plates, and cold-rolled
shapes, straight, clean and free from mill scale, flake rust, rust
plttings, and with square-edge fillets.

C. Pipe rails and railings shall be standard wrought iron or milled
steel seamless drawn pipe, as shown, free from scale, rust or rust
pittings.

D. All structural steel shall conform to the requirements of the American
Soclety for Testing Materials for Steel for Bridge and Bulldings,
Designation A-36, current edition.

E. Steel members shall be standard, well finished structural shapes and
bars.

F. Gesuges specified or shown for metal work shall be U.S. Standard and
are the minimm acceptable under the contract.

G. Bolts for fastening nonferrous metals to ferrous metals shall be hot-
dipped galvanized of sizes required.

WORKMANSHIP

A. The Contractor shall take field measurements and verify all dimensions
at the bullding as may be necessary or required to fit his work to
actual conditions.

B. The Contractor shall be responsible for the accuracy of field dimen-

sions and for fitting and proper attachment of his work.

UCASB00217584




B3

L3

vcc Job No. 68003 Page 5D3

WORKMANSHIP (CONTD)

C. Anchors and other connecting members which occur in concrete or masonry
shall be built in as the work progresses, o a8 to avold unnecessary
cutbing and drilling.

D. All supplementary miscellaneous items not shown or specified, but
jmplied or required, shall be furnished in order to complete the work.

E. A1l joints shall be mede In a careful and workmanlike manner, filed,
milled, machined, or welded as required to secure and maintain close
and perfect connections such as will not be readily detected by the eye.

F. All welds in exposed work shall be groumd smooth.

G. All ferrous metal in contact with nonferrous metal shall be insulated
one from the other by coating the ferrous metal with a heavy ccating of
bituminous paint.

LADDER

A. ladders shall have 2-1/2" X 3/8" side rails with 3/4” diameter rungs

welded to side raills.
(1) Ladder shall be fastened as shown,

(2) Side rails shall be bent to radius at roof as shown.

SUFPCRTS FOR LABORATORY PIPING

A. Supports shall ve "Unistrut” channels as manufactured by Unistrut
Products Company, or equal as approved.

B. Supporits shall be of the type as indicated on the drawings.

C. Supports shall have "Greenamel" finish.

ERECTION

A. All work shall be erected true to lines, contours and levels in strict

B.

accordance with the contract drawings and with the structural require-
nents of the bullding.

Al) work shall be set plumd and true, properly aligned and sec'u}rely
anchored.
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UCC Job No. 68003 Section 6-A - Carpentry

l.

2.

Page 6AL

GENERAL REQUIREMENTS

A.

c.

Extent

The work required under this section consists of all carpentry and
related items necessary to complete the work indicated on drawings and
described in the specifications.

List of Items Imcluded

Without restricting the volume or gemerality of the above "Extent"”, the
work to be performed under this sectlon shall include, but is not
limited to, the following:

(1) Treated wood blocking for gravel stop.

(2) Walkway on roof.

Related Work Specified in Other Sections

(1) Thermal insulation.
(2) Temporary offices and sheds.

(3) Concrete form work.

MATERTALS

AI

B‘

Grades and Specles of Wood

(1) Grades and species of lumber and plywood shall be as follows,
except that grades and specles hereinafter specified under specific
items shall govern:

a. Lumber and dywood shall be 1dentified by the official grade
mark.

(2) Framing and Rough:

a. Members shall be construction grade, Douglas fir or Southern
pine.

Miscellaneous Materials

(1) Rough bardware, except as specified otherwise herein, shall be as
required for the proper execution of the work of this division.
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3. WORKMANSHIP

A,

B.

c.

General
(1) Framing members shall be S4S unless indicated otherwise.

(2) Nail or spike members in accordarce with NLMA's "Manual for House
Framing".

Anchors
(1) Anchor carpentry work to steel as required.

Pregsure Treatment

(1) Treat all wood in contact with concrete or masonry and blocking
for gravel stop.

(2) Pressure impregnate with any of the following: coal tar creosote -
pentachlorphenol - zinc chloride - zinc-meta-arsenite - wolman
salts with arsenic content.

8. Retalned percentege and method of treatment shell be in
accordance with the Standard $Specifications of the American
Wood Preservers Association for the specific wood species
involved. .

b. Brush-coat surfaces of lumbex sawed or cut after trea.tmént
wlth same preservative used at plant.
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UCC Job No. 68003 Section 7-A -~ Roofing and

Sheet Metal Work
Page TAL

1. GENERAL REQUIREMENTS

A. Extent
The work required under this section consists of all roofing, sheet
metal, roof inswlation, and related items necessary to complete the
work indicated on drawings and described in specifications.

B. List of Items Included

Without restricting the volume or generality of the above "Extent", the
work to be performed under thils section shall include, but 1s not
limited to, the following:

(1) Provide all roofing and insulation.

{(2) Provide all metal flashing and pitch boxes.

(3) Provide all stainless steel gravel stops, gutters and downspouts.
(4) Provide prefabricated roof curbs.

(5) Provide flashing caps for pipe and duct projecting through roof.
(6) Provide roof hatch.

(7) Asphalt treads walkway surface,

C. Related Work . Specified under Other Bections

(1) Wood blocking and nailers for securing sheet metal flashings and
grave) stops.

(2) sSheet metal required for the heating and ventilating installation.

D, Shop Drewings

(1) Submit shop drawings for roof hatch, gravel stop, gutters, down-
spouts and prefabricated roof curbs to Engineer for approval in
accordance with Section 1l-A. Shop drawings shall indicate thick-
ness and dimensions of all parts, fastening and anchoring methods,
expansion Joints, and other provisions necessary for thermal
expansion and contraction.
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1.

2.

GENERAL REQUIREMENTS (CONTD)

E.

F.

< Go

Proper Surfaces

Surfaces to vhich roofing and sheet metal are to be applied shall be
even, smooth, sound, thoroughly clean and dry, and free from all defects
that might affect the application. Report any unsetisfactory surfaces
to the Engineer.

Materials To Be Built In

Materials furnished under thils division whieh are to be built in by
other trades shall be delivered to the mite in time to avoid delays to
construction progress.

Accessories

All accessories or other items essential to the completeness of the
sheet metal installation, though not specifically shown or specified,
shall be provided. All such items, unless otherwise shown on the draw-
ings or specified, shall be of the same kind of materials as the item
to which applied, Nalls, screws, and bolts shall be of the types best
sulted for the purpose intended, and shall be of a composition that i1s
compatibieé with the metal to which it will contact.

Dissimilar Materials

Where sheet metal abuts or members into adjacent dissimiler materials,

the juncture shall be executed in a manmer that will prevent electroly-
sis between the two materials.

WOr}ma.nahiR

Except as otherwise shown on drawings or specified, the workmanship of
sheet metal work, method of forming Joints, anchoring, cleating, provi-
slons for expansion, etc., shall conform with the standard details and
recommendations of the Copper and Brass Research Association in effect
on the date of this specification.

MATERTALS

A.

General

The type and locations of the various kinds, gauges, thickness and finish

of sheet metal 40 be used 1s specified hereipafter under the individual
items.
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2. MATERTALS (CONTD)

B’

c.

F.

H.

Zinc-Coated (Galvanized) Steel

Material nat specified otherwise shall be flat type and conform to
Federal Specification QQ-S-775a, Class 4 coating.

Stalnless Steel

Stainless steel sheets shall conform to ASTM Specification A167-58,
Grade 2, Type 302. Stainless steel for bars, bolts, and fastenings
shall be of types as recommended by the manufacturer. Except as
specified otherwlse, the finish for the sheet materimsl shall be

No. 2D, dull.

Aluminum Alloy

Aluminum alloy flat sheet shall be Alloy 3003, conforming to Federal
Specification QQ-4359d, and not less than 0.032-inc¢h thick.

Soclder

Solder shall conform to ASTM B32-60T. Composition shall contain

50 percent tin and 50 percent lead excert as specified otherwise.
Solder for aluminum and monel shall be ¢f composition as recommended
by the metal manufacturer.

k
Insulation under Built-Up Roofs é F/‘/"—C—O gpvfba - (.(

(1) /Celivlar Glass Insulation. Cellular glass ins
I-inch thick In board size of 24 by 48 inches, and with corners
full and square. Material shall be "Celramic-Board" as manufac-

tured by Pittsburgh Corning Corporation. It shall have comp‘i/

sive strength of 30-35 lbs per square inch and a density of
11 1lbs per cubic foot.

— e et i

Buili-Up Roofing

Bullt-up rocfing shall be equal to Philip Carey Specification No. 300,
double-coated organic felt and asphalt with gravel surface,

Asphalt Tread Walkway

Asphalt tread walkways shall be equal to Philip Carey's Carey-Tread,
36" wide and 1/2" thick.

Roof Hatch

Roof hatch shall be equal to Belco, Type "S", size 2'6" X 3'0".
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2.

MATERTALS (CONTD)

J. Prefabricated Roof Curbds

Prefabricated roof curbs shall be equal to Uni-Curb Type "SA" size to
sult mechanical work and/or equipment.

WORKMANSHIP

A. éyplication of Insulation

(1) The deck shall be smooth, dry and clean. Insulation shall be
+  kept dry before and during installation. Insulation shall be laid

with all Jolnts tightly butted, in parallel courses and with all
Joints between installation staggered. Insulation shall be firmly
adhered to prepared deck by laylng immediately in a hot mopping of
steep asphalt. The long dimension of the insulation shall be laid
at right angles to the deck ridges and the edges of the board
shall be on the ridges of the deck.

(2) The insulation shall not be left exposed to the weather. No more
insulation shall be applied than can be ¢ompletely covered with the
finished bullt-up roofing on the same day.

B. Bullt-Up Roofing

A1l roof surfaces shall be covered with a bullt-up roofing installed in
accordance with the roofing manufacturer’s curreat recommended specifi-
cations for the type of deck specified and with modifications described
herein. Roofing shall consist of a 43 Ib Colecap base sheet and two-plys
of No., 30 double-coated organic felts. Solid-mop with 30 1bs steep
asphalt per 100 sq ft for base sheet and 40 1bs steep asphalt between
plys. Flood coat shall be 55 lbs Hydro-Gard asphalt with 400 1bs of
gravel.

C. Roof Surfacing

Apply surfacing material uniformly over top layer of roofing felts and
embed in a hot pouring of asphalt, Surfacing material shall be hard
clean gravel, applied at a rate of 400 lbe per 100 sq ft. Swrfacing
materials shell be graded from 1/U4 inch to 5/8 inch in size. Apply sur-
facing as soon as possible after felts ere installed.

(1) Provide walkways for light foot traffic on built-up roofing at
' locations indicated on roof plan. Walkways shall be Carey-Tred.
Omit roof surfacing material on these portions of built-up roofing.
Embed Carey-Tred in & contlpuous bed of asphalt applied at the
rate of 55 lbs per 100 sq ft.
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3. WORKMANSHIP (CONTD)
D. Protection
Provide a protective plywood covering cf finish roof in areas where
other crafts sre working. Leave protectlion in place until all work of
roof is complete.

E. Metal Gravel Stops and Gutters

(1) Provide metal gravel stops and gutters at exposed edges of buillt-
up roof except at rake. Fabricate gravel stops from 28 U.S. Std.
gauge stainless steel Type 302 with dull finish.

(2) Form gravel stops and gutters to sizes and detalls indicated.
Extend flanges of gravel stops out 3-1/2 inches on top of built-
up roofing felts. Prime the flanges with bituminous paint and
embed them in bituminous plastic cement. Cover flanges of gravel
stops with two strips of bituminous-saturated roofing felt,
mopped on. Metal in contact with roofing shall be painted one
coat of bituminous paint before placing. Bottom layers of roof-
ing felt at eaves shall be turned up and back over the top of the
upper plies, and cemented down, to prevent bituminous drippage.

(3) Form gravel stop in 8 or 10 foot straight sections with end
Joints, lapped 4 inches and set in plastic cement.

F., Downspouts

(1) Provide metal downspouts on outside walls from all gutters, as
indiceted. Fabricate downspouts from 28 U.S. Std. gauge stainless
steel. Form downspouts to sizes ard shapes indicated in 8 lengths.
Telescope end joints 1-1/2 inches and lock longitudinal joints.
Fasten downspouts to walls with stainless steel straps, 3 inches
wide, spaced not more than 8 feet apart. Fit downspouts into cast
iron boots or drain pipes where indicated; ceulk and cement Jjoints
neatly.

G. Metal Cap Flashing

(1) Provide metal cap flashing for all pipe, condult and duct project-
ing through roof indicated on drawings. Febricate cap flashings
from 26 U.S. Standard gaug zinc-coated sheet steel.

(2) Form flashing as required; lap end Jjoints 3 inches. Make flashing

continuous at angles. Cap flashing shall overlap base flashing a
minimum of 3 inches.
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3. WORKMANSEIP (CONTD)

H

I.

J.

Roof Hatch

(1) Roof hatch shall be furnished complete with curbs, flashings, cover
compensating spring hinges, lifting handles, automatic lock bar,
spring latch and padlock lug, l-inch fiberglass insulation on cover
and on curbs, Neoprene draft stops and other appurtenances as
required for a complete instsllation.

Prefabricated Roof Curbs

(1) Curbs shell be sized to sult mechanical work and/or equipment.
Cooperate with other contractors for size and location of curbs.

(2) Curbs shall be welded to metal deck before deck is cut. After curb

is securely welded, cut apening in deck and install closure as indi-
cated on drawings.

Guarantee

(1) The Contractor shall furnish to the Owner a written gusrantee to
keep the roofing and flashing in watertight condition, at no cost
to the Owner, for & period of 10 years after acceptance by the
Engineer. A bond willl not be required.

(2) The Contractor's guarantee shall ccver only the labor and materials
that he furnishes. Damage caused by the activities of other
contrectors, or of the Owner, after acceptance of the work is
excluded from the guarantee.
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UcC Job No. 68003 Section 7-B - Erection of

1.

Exterior Siding
Page 7Bl

GENERAL REQUIREMENTS

A.

The work required under this section consists of erecting all exterior
preformed siding panels furnished by Owner in accordance with
menufacturer's directions and as indicated on drawings.

B. Erection drawings will be furnished by the manufacturer. Panels will
be shipped and unloaded at the building site by the manufacturer.

MATERIALS

A. Exterior siding panels furnished by the Owner will be Butler F-103
panels. :

B. All required fasteners, closure strips, caulking, and flashing will be
furnished by the Owner. The Contractor shall furnish all equipment
and labor for erection.

C. The window shown on drawings will be furnished by Owner and installed
by Contractor.

WORKMANSHIP

A. F-103 Panels .

(1) A1l side laps shall be one full corrugation.

(2) End laps, where they occur on building endwaell, shall be at
least 6" and fastened together over and to the structural members.

(3) Fastening of panel-to-panel and panel-to-structural connections
shall be with positive-type self-clinching fasteners.

(4) Fastener spacing shall not exceed 6" st end laps.

(5) There shall be a minimum of 4 fasteners per lineal foot at end
laps.

(6) All panel-to-panel and panel-to-structural comnections shzll be
made with Low Profile Lock-~-Rivets set by a special Lock-Rivet
tool.

(7) Color caps of matching colors shall be applied on the exposed
heads of all wall panel side lap Lock-Rivets.

(8) Lock-Rivet locations shall be as shown on erection drawings as
furnished by Butler Manufacturing Company,
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UCC Job No. 68003 Section 7-C-Caulking

ll

Page 7C1

GENERAL REQUIREMENTS

A. Extent

The work required under this section consists of all caulking as
shown on drawings and hereinafter specified.

(1) Clean out and caulk joints around metal door frames in
masonry walls.

(2) Set metal door sills in caulking bed.

(3) Caulking of all exposed structural steel, pipe and duct work
through walls and roof, :

(%) Fill joints with oakum where called for on plan or vhere
necessary.

(5) Caulk sides and top 6f partition marked vapor proof on plans.

B. Related Work Specified Under Other Sections

(1) Window glazing
(2) Caulking of construction joints in concrete slabs.

MATERTALS

One~Part Butyl Rubber Sealant: Sealant shall be a one-component ready to
use type, similar to "Duribbon” as marnufactured by Pittsburgh Plate Glass
Company or "Butakouk" as manufactured by Sonneborn Building Products.

The sealant shall be a flexible type, of gun or knife grade as required,
and shall comply with the published specifications of the manufacturer.
In addition, the performance properties of the semlant after installation
for a minimum of 3 days shall comply with the requirements of ASA
Specification A 116.1. Color shall be light gray.

WORKMANSHIP

A. Yo caulking shall be done when tempersture is below 35°F. Before
caulking, brush joints clean.

B. Joints Pointed with Caulking and Sealing Compounds

(1) Joint surface shall be clean, dry end free of dust, oil,
grease or frost. Follow compound manufacturer's recommendations
for joint preparation.
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3. WORKMANSHIP (contd)

B, Joints Pointed with Caulking and Sealing Compounds (comtd).

(2) Backup material as indicated on drawings and as necessary
shall be inserted in the joints to the proper depth as
detailed to allow the correct balance of joint and sealant
dimension,

(3) Prior to application of compound, all joint surfaces shall
be primed in accordance with the manufacturer's recommendation.

(4) Apply the compound with a& gun having a nozzle of proper size
and shape for the joint,
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UCC Job No. 68003 Section 8-A-Hollow Metal Doors & Frame:

2,

Page 8a1

GENERAL REQUIREMENTS

A, Extent
The work required under this section consists of providing all
hollow metal doors, door louvers, frames, and related items
necessary to complete the work indicated on drawings and deseribed
in specifications.

B. Related Work Specified Under Other Sections
(1) Pinishing hardware.
(2) Doors and frames in movable metel partitions.
(3) Gless and glazing in doors.
(4) TField painting of doors and frames,
(5} Caulking of doors frames.
(6) Weatherstripping doors.
(7) Toilet compartment doors, T

' C.v Acceptable Manufacturers

‘Bxcept as otherwise specified herein, or approved by the Engineer,
all hollow metal doors and frames shall be products of Steelcraft
Manufacturing Company, or Truscon Steel Company, subject however,
to compliance with specification requirements.

D. Shop Drewings
Submit shop drawings of all items specified herein to Engineering for
approval in accordance with Section 1-A. Shop drawings shall indicated:
elevations of each door type; details ol each frame type; location in
the building for each item; conditions at openings with various wall
thicknesses and materials; typical and special details of construction;
methods of assembling sections; location and installation requirements
for hardware; size, shape, and thickness of materials; Joints and connections

MATERJIALS

A. Metal Frames

All metal frames for doors shall be formed of steel to sized and shaped
indicated, Frames may be knock-down, field-assembled type construction.
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2. MATERIALS (comtd) .

B, Metal Doérs

(1}

(2)

Metal for doors shall be cold-rolled, pickled and oiled, stretcher
leveled steel sheets with clean smooth surfaces., The gauges of
metal shall be s hereinafter specified under the various door
types. Metal shall be phosphate treated prior to painting for
items as hereinafter specified.

Doors indicated on drawings as hollow metal shall be Steeleraft
K18 or approved equal,

3. WCRKMANSHIP

A. Frames

(1)

(2)

(3)

(4)

Workmanship and Design

The finished work shall be strong and rigid, neat in appearance
and free from defects. Fabricete molded members straight and
true with corner joints well formed, in true alignment and
fastenings concealed where practicable.

Provisions for Hardware

Fremes shall be prepared at the factory for the instaliation of
hardware. Welding of hinges to frames will not be permitted.
Frames shall be mortised, reinforced, drilled and tapped to templates
to recelve all mortised hardware; frames to receive surface-applied
hardware shall be provided with reinforcing plates only. Provide
cover boxes in back of all hardware cut-outs. Door frames shall
be punched to receive rubber or vinyl door silencers; provide

three sllencers on lock side of single doors, and furnish the
required number and type of silencers with the frames. Lock ,
strikes shall be set out and adjusted to provide clearance for
silencers.

Well Anchors

Furnish three 10-inch-long corrugated or other deformed type adjust-
able anchors at each jamdb in mesorry walls. Furnish 3 wood stud
anchors for each jamb in drywell construction.

Floor Anchors

Provide floor ¢lips of not less than 16-gauge steel and fasten to
bottom of each jamb member for anchoring frame to floor construction.
Clips shall be adjusteble and drilled fof 3/8 inch diameter anchor
bolts. ,
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3. WORKMANSHIP (contd)

A. Fremes (contd)

B.

(5) ShiEment

(6)

For welded type fremes, provide temporary steel spreaders fastened
across bottom of frames; remove spreaders after frames are set and
anchored. In place of spreaders, frames may be strapped together

in pairs with head inverted for bracing during shipment. Ship
knock-down type frames in bundles securely strapped, or in packages.
Before shipping, label each frame with metal or plastic tags to

show their location, size, door swing, and other pertinent information.

Installation

Set frames in position, plumb, align and brace securely until
permanent anchors are set. Anchor bottom of frames to floors with
expansion bolts, or with power fasteners. Build wall anchors into
walls, or secure to adjoining construction as indicated or specified.

Doors

(1)

(2)

(3)

(k)

Workmanship

The finished work shall be rigid, neat in appeasrance and free frdm
defects. Form molded members straight and true, with joints copeg
or mitered, well formed, and in true mlignment. All welded joints

on exposed surfaces shall be dressed smooth so they are invisible
after finishing.

Door Sizes and Clearances .

Doors shall be of type, sizes, and design indicated; 1-3/4 inches
thick. The clearances for doors shall be 1/8-inch at the jambs and
heads, and 3/4-inch st bottom unless indicated or specified otherwise.

Weather Seal for Exterior Doors

The top and bottom edges of all hollow metal exterior dcors shall
be closed to provide a weather seal, This seal may be provided as
part of the door construction or by the addition of inverted steel
channels or other sultable shapes welded to the face sheets.

Provisions for Hardware

Mortise, reinforce, drill and tap doors at factory to receive all
mortise type hardware. Provide reinforcing only for doors to
receive surface applied hardware, except push plates; drilling
and tapping for surface applied hardware will be done in the
field. Provide metal reinforcing plates for locks and all
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3. WORKMANSHIP (contd)

B. Doorsé(ééntd) ’
() Provisions for Hardware {contd)

(5)

mortised hardware; provide reinforeing plates for surface applied
hardware as required. The gauges of metal for reinforcing plates
shall comply with manufacturer's recommendations for the type of
hardwere used and the size and thickness of @oors, provided that

" the gauges used are not lighter than those required by Commercial

Standard ¢S 2hk2-62,

Location of Hardware

The location of hérdware shall be as indicated in manufacturer’'s
published literature.

B SRR
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1.

2'

Page 8Bl

GENERAL REQUIREMENTS

A. Extent
The work required under this section consists of all finishing hardware
and related items necessary to complete the work indicated on drawings
and described in the specifications.

B. Related Work Specified in Other Sections
(1) Metal tollet compartments and hardware.
(2) Weatherstripping.

C. Substltutions
The materials or products specified herein and indicated on drawings by
trade name, manufacturer's name, or catalogue mumber shall be provided
as specified. Substitutions will not be permitted unless approved in
writing by the Engineer, except that hardware for doors in movable
metal partitions may be the manufacturer's standard subJect to approval
by the Engilneer.

D. Schedule
Submit complete schedule of finish hardware in accordance with require-
ments of "Shop Drawings” in Section l-A. Schedule each item of hardware
required for each door or item of equipment. List hardware item number,
manufacturer, manufacturer's number or symbol, and finish.

MATERIALS

A. General -
(1) 1Include all fastenings with exposed surfeces matching finish of

adjacent metal perts of hardwere.
(2) Furnish herdware to template and with proper fastenings for use
with metal frames, and metal covered or hollow metal doors.
B. Finishes

(1) lock sets - latch sets - cylinders, shall have US1O finish.
(2) Hinges for interior painted finish doors shall have US10 finish.
(3) Overhead exposed closers shall have US10 finish.

{4) Metal kick and push plates shall have US10 finish.
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2.

MATERIALS (CONTD)

c.

D.

B.

G.

Lock and Latch Sets

Shall be manufactured by Ssrgent.

(1) Furnish Series 8 for all doors.

(2) Design shall be MC.

(3) Backset shall be 2-3/4".

Hinges

Shall be manufactured by Hexiry Soss.

(1) Hinges shall have flat button tip, removeble non-rising pins.
(2) Hinges shall have ball bearings unless otherwise noted.
Closers

Shall be manufactured by Sargent.

(1) surface closers shall be Series 50.

Thresholds

Shall be 4" Alumogrit as manufactured by Wooster.

Push Plates

Shall he as manufactured by Sargent,

(1) Plates shall be 16" by 4" wrought dbronze.

Pulls

Shall be as manufactured by Sargent.

(1) Pulls shall be wrought bronze and match push plates.
Kick Plates

Shall be as menufactured by Sargent.

(1) Kick plates shall be 8" nigh by 1-1/2" less in length than door
width.

(2) Kick plates shall be wrought bronze.
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2.

MATERIALS (CONTD)
I. Kick Plates (contd)
(3) Bevel all edges.
J. Door Stops
Shall be as manufactured by Sargent.
(1) Include fastening device appropriate for receiving surface.

K. Door Silencers

Shall be as manufactured by Sargent.
(1) Style 3446 for hollow metal frames,

(2) Provide 3 silencers for each single door, and 2 for each pair of
double doors.

L. PFoot and Chaln Bolts

Shall be as manufactured by Stanley.
KEYING
A, Provide 2 keys each for all locks.
B. Locks shall be master keyed to the Techrical Center system.

PACKAGING AND IDENTLIFICATION

A. Packege each item of hardware separately in individual contel ners,
complete with screws, keys, special wrenches, instructions, and instal-
lation templates necessary for accurately locating, setting, adjusting,
and attaching hardware.

B. Mark each container with number of door to which hardware item is to
be applied, arnd with item number corresponding with hardware item
number listed in contractor's hardware schedule.

C. At the completion of the project, the Contractor shall turn over to
the Engineer all installation instructions, templates, and adjusting
tools.
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5.

RECEIVING AND STORAGE

Page 8B4

A. Provide adequately locked storage space with necessary open shelves,

bins, and counters for hardware.

B, Properly tag, index, and file all keys and turn over to Engineer.

INSTALLATION

A. Install hardware accurately fitted, securely applied, and ce.i-efully
adjusted. Install in accordance with manufacturer's instructions.
Use care pot to injure other work when instelling.

B. Remove all visible hardware before painting is begun and replace
afterwards, prior to completion of building.

C. All thresholds shall be caulked (See Section 7-C).

SCHEDULE OF HARDWARE

Set No. 1

3 pr. hinges 4-1/2 X L-1/2
1 Lockset

1 Chain Bolt 6" Long

1 Foot Bolt

2 Door Stops

1 Threshold

1-1/2 pr. hinges 4-1/2 X 4-1/2
Y lockset

1 Closer

1 Threshold

1 Door Stop

Set No. 3

1-1/2 pr. hinges 4-1/2 X 4-1/2
1 Lockset

1 Door Stop

1 Threshold

Set No. &

1-1/2 pr. hinges 4-1/2 X 4-1/2
1 Lockset

1 Stop

1 Threshold, 4" Alumogrit

X500-47. AMS
8G37 MC
1055

1057

3375
Type 110

X450 TBB AMS
8G37 MC

55h y

Type 110
3378

X500-47 AMS
8637 MC
3375

Type 110

450 T AMS
8uls Mc
3381
Type 110
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7'

SCHEDULE OF EARDWARE (CONTD)

Set No. 5

1-1/2 pr. hinges 4-1/2 X 4-1/2
1 Push Plate

1 Pull T

1 Closer

1 Stop

1 Kick Plate

Set No. 6

1-1/2 pr. hinges 4-1/2 X 4-1/2
1 Lockset
1 Stop

Set No., 7

1-1/2 pr. hinges 4-1/2 X L4-1/2
1 Lockset

1 Closer

1 Door Stop

Set No. 8

—————

" - -
~~="By Owner., ~\ 7

! }
- 1]

T
- -

e tasian s aeme et 3

Page 885

L50 THB AMS
3015 PLE
3135 FLE
552

3381

3716

450 T AMS
8ns Mc
3381

450T BB AMS
SUZLS MC
553

3381
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1. GENERAL REQUIREMENTS

A. Extent

The work required under this section consists of providing weather-
stripping for doors numbered 2, 3, 4, 5, 8, and 12,

B. List of Items Included

Without restricting the volume or generality of the above “Extent”,
the work to be performed under this section shall include head, jamb,
and sill weatherstripping, all as shown on drawings and indicated in
specifications.,

C. Related Work Included in Other Sections

(1) Caulking
(2) Thresholds
2. MATERIAL

A. Head and Jamb weatherstripping shall be Zero #50A with sponge neoprene
in aluminum housing. Weatherstripping shall be applied to metal stops
of head and Jamb with self-tapping metal screws.

B. Meeting stiles of double doors shall be weatherstripped with Zero #155-M
Surface Astragal with wool pile. Weatherstripping shall be made of
extruded aluminum and fastened to metal doors with self-tapping metal
screws.

C. Sill weatherstripping shall be Zero #36-5 surface mounted eluminum
housing.

3. FINISH

All weatherstripping shall have finish US 28, anodized.
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Page 8D1

1. GFNERAL REQUIREMENTS

A.

c.

Extent -

The work required under this section consists of all glass, glazing and
related items necessary to complete the work indicated on drawings and
descrived in specifications.

List of Items Included

Without restricting the volume or geperality of the above "Extent”, the
work to be performed under this section shall include, but is not
limited to, the following:

(1) Glazing of windows.

(2) Glazing of doors.

(3) All mirrors as indicated on drawings and specified.

Related Work Specified in Other Sections

(1) Gless in fire equipment cabinets.

(2) Glass for lighting fixtures.

2. MATERIALS

A.

General Requirements for All Glass

Except as hereinafter specified under specific glass types, all glass
shall comply with requirements of Federal Specifications DD-G-45la, as
applicable t¢ the type specified.

Clear Wire Glass

PERN
@/ejinch thick, with diamond mesh. Pollshed Miscovas wired glmss manu-
f&éiured by Mississippi Glass Company. '

Mlirror Glass

Clear, 1/k-inch thick mirror glazing quality polished plate glass with
backs silvered two coats, heavily electroplated with copper and given a
prime coat of mirror backing paint. Mirrors shall be guaranteed against
silver spollage for a perilod of 5 years from date of installetion.

Metal framed mirrors shall have a 1/2-inch wide frame of 18 gauge stain
finish stainless steel and & 20 gauge gnlvanized steel back arranged
for concealed mounting. Mirrors shall have theft proof mounting. FPro-
vide one 16 X 20 inch metal framed mirror at lavatory in men's toilet.
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2. MATERIALS (CONTD)

D. Elastic Glazing Compound

Similar to "DAP No. 1012", as manufactured by DAP, Inc. Compound used
for glazing in aluminum frames shall be colored to harmonize with the
frames and also be of type and composiftiion that will not require any
paint or other coating to protect it, Use elastic glazing compound
for glezing in metal sash and frames as hereinafter specified.

3. WORKMANSHIP

A. Sizes, Delivery, and Storage

(1) The sizes of glass indicated on drawings are approximate only;
determine the actual sizes required by measuring frames to receive
the glass at the project site, or from guaranteed dimensions
provided by the frame supplier. Iimensions for glass and glass
holding surrcunds shall be coordinated to.provide the following
minimum clearances:

a. At perimeter edge of glass on all four sides provide clearance
equal to glass thickness.

(2) Deliver glass to site in suitable containers that will protect
gless from the weather and from breakage. Carefully store material
as directed in a safe place where breakage can be reduced to a
minimum. Deliver sufficlent glass to allow for normal breakage.

B. Installation of Glass

(1) General Requirements

Apply glazing compound uniformly with accurately formed corners
and bevels. Remove excess compound from glass and sash., Use only
recommended thinners, cleaners and solvents. Do not cut or dilute
glazing compounds without approval from Engineer. Make good
contact with glass and frame when glazing and facing off. Do not
apply any compound &t temperature lower than 4O degrees F or on a
damp, dirty, or dusty surface. After glazing, doors shall be
fixed so they camnot be operated until compound has set. All
putty and compounds shall be removed from patterned glass and
other glass having a rough finish vefore it hardens. Remove any
excess sealants from glass and adJjoining surfaces during the work-
ing time of the material; within 2 to 3 hours.
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3. WORKMANSHIP (CONTD)

B,

C..

Installation of Glass (contd)

(2) Preparation of Glass and Rabbets

Clean the sealing surfaces at perimeter of glass and the sealing
surfaces of rabbets and stop heads before applying any glazing
compound, Use only the approved solvents and cleaning agents
recommended by the compcund manufacturer.

(3) ZPositioning Glass

Center in glazing rabbet to maintain specified clearances at peri-
meter on all four sides. Maintain centered position of glass in
rebbet and provide the required sealer thickness on both sides of
glass,

Replacements and Cleaning

At completion of work, all glass shall be free from cracks and other
defects not allowed by the specifications. Any defective glass that
may appear before acceptance, or wilithln the l-year warranty period that
ig & direct result of manufacturing, transporting, or the performance
of the Contractor, shall be removed and replaced with new glass without
cost to the Owner. Remove from site all boxes, crates, containers, and
other debris used for glszing operations.
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Fage 9A1

GENERAL REQUIREMENTS

A. Extent
The work required under this section consigts of all drywall intericr
finish construction and related items necessery to complete the work
indicated on drawings and described in specifications.
B. List of Items Included
(1) Metal suspension system for ceilings in rooms 103, 10k, and 107.
(2) Drywall ceilings.
C. Related Work Included in Other Sections
(1) Movable metal partitions.
(2) Field painting.
MATERIALS
A. Gypsum Wallboard
(1) Wallboard shell comply with requirements of ASTM C36-62.
(2) Fire-rated gypsum wallboerd shall be 1/2" thick, &' wide. Long
edges shall be square.
B. Jails
(1) For nsilable metal members: 1-1/4" Petter Annular Ring Nail.
C. Screws
{1) For securing single-layer wailboard t5> metal furring and framing:
1" long, Phillips head self-drilling, black oxidized.
D. Metal Accesscries

(1) Corner bead shall be electro-galvapized steel.

(2) Casing bead and trim shall be electro-galvanized steel.
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2. MATERIALS (CONTD)

E’

Metal Framing and Furring
(1)
(2) Ceiling runners shail be Channel.

(3) Carrying channels shall be 1-1/2" cold rolled channels weighing
not less than 1.4 1bs per yard black asphaltum finish.

%hg Hanger wire shall be #3 gage galvenized annealed.

5) Tie wire shall be 18 galvanized annealed.

3. GENERAL REQUIREMENTS FOR INSTALLATION

A'

B.

c.

H‘

I1.

Examine and inspect all surfaces and supports to which gypsum wall-
board is to be applied. Remedy all conditions which will jeopardize
satisfactory finlsh wall prior to installation of dry wall. Commence-
ment of work under this section comstitutes acceptance of responaitility
for correction of any defects in the finish work due to faulty sub-
surface conditions.

Minimum temperature in space ghall be 50° F. Preferable minimm is 70°
F. .

Provide ventilation and heat as required to remove excess mcolsture.

Stock pile wallboerd at project flat on floor in piles. Leave in
original wrappings or contalners until ready for actual use.

Protect wallboard from wetting.

All wallboard Joints shall be butted loosely together. Butt-ends shall
not be placed agalnst a tapered edge. Maximum allowable gap at end
Joints shall be 1/L4 inch.

Install in meximum practical lengths to span ¢eiling and walls without
end (butt) Joints. If dutt Joints do occur, stagger joints and locate
as far as possible from center of ceilings or walls.

Install metal trim at edges, docrs securely, according to manufacturer's
instructions.

Openings cut in wallbcard to flt electrilcal outlets, plumbing, piping,
etec., shall fit snugly end shall be small enough to be covered by
plates and escutcheons. th face and back paper shall be cut for all
cut-outs which are nct made by use of a saw.
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. 3.

GENERAL REQUIREMENTS FOR INSTALLATION (CONTD)

J.  Mix all adhesive and jJoint finishing compounds in strict accordance
with manufacturer's directions., Mix only enough at ope time to be used
up during recommended pot life of compound.

K. Fasteners
(1) Install fasteners no closer than 3/8" to end or edge.

{(2) Space fasteners opposite each other on adjacent ends or edges.

{(3) Begin fastening from center of wallboard and proceed toward outer
end or edges.

(%) Apply pressure on wallboard adjacent to fasteners being driven to
insure that wallboard will be secured tightly to freming member.
Check for looseness at fasteners.

(5) Drive fastener with shank reasonably perpendicular to face of
board.

L. XNail
(1) For finish layer, use crown-head hammer. Seat nail so that head

is in slight, uniform dimple formed by last blow of hammer. -Do
not break paper with blow of hammer.

M. Screwggg

(1) Drive screws with & power driver as recommended by wallboard
manufacturer.

(2) Surface of head shall be below surface of paper without cutting
paper.

SINGLE PLY APPLICATION TO METAL FRAMING

A. General Notes

(1) Apply ceiling wallboard first.

(2) Apply wallboard on walls horizontally.
B. Simple Nailing
. (1) Ceilings

a. Space nails at 7" on centers.

b. Space screws at 12" on centers.
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4. SINGLE PLY APPLICATION TO METAL FRAMING (CONTD)

B. Simple Nailing (contd)
(2) Walls

a. Space nalls at 8" on centers.
b. Space screws at 12" on centers.

5. JOINT TREATMENT

A. Apply bedding compound to edge and end Joints, and to nail heads.
Shear off surplus, leaving a tapered groove for embedding tape. ILeave
no material on high edges. Allow 12 hours for drying before taping.

B. Apply a uniformally thin layer of bedding compound over the joint
approximately 4 inches wide. Center tape over joint and embed into
compound.

C. Allow compound to dry thoroughly. For normsl conditions this will be
approximately 2 hours. Cover tape with a coat of finishing and spread
out 3 inches on each side of tape. Feather out at edge.

D. After preceding coat is thoroughly dry, appljr another coat with slight,
uniform crown over Jolnt. This coat must be smooth and with edges
feathered out 3 inches beyond preceding coat.

E. Reinforce ceiling and wall angles and inside corner angles with tape
folded to angle and embedded in compound. Apply at least ope addi-
tional coat and feather out edges.

F. All nail heads and dimples shall recelve at least 3 coats of compound.
Apply as each coat is applied to Joints, allowing at least 24 hours
between each coat.

G. Flanges of corner bead and trim shall be concealed by at least 2 coats
of compound. First layer shall be bedding compound. Apply along with
respective coats of compound on joints. Feather out compound approxi-
mately 9 inches from metal bead.

H. BSand coats of compound when thoroughly dry, 1if sanding 18 needed. Avoid
roughing surface of wallboard.

I. leave wallboard and treated areas smooth and uniform, and ready for
decoration,

6. PATCHING

A. After trim has been applied, and prior to decoration, correct all sur-
face damege and defects as required to leave work smcoth and without
observable blemishes which will show through decoration.
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Floor Covering
Page 9BL

GENERAT, REQUIREMENTS

A. Extent
The work required under this section consists of all resilient floor

coverings and related items necessary to complete the work indicated
on drawings and described in the specifications.

B, Samples

Submit samples in duplicate of the following materials or assemblies
to Engineer for approval.

(1) Vinyl asbestos floor tile.
MATERTALS

A. General Requirements

(1) Flooring shall be 1/8" and uniform in thickness and size.
{2) Tile shall be cut accurately with square, true edges.
(3) Plain colors shall be uniform throughout in color.

(%) variations from plece to piece with variegated colors shall not
be so wide as to mar the decorative value of the floor.

B. Vinyl asbestos floor tile shall consist of a thoroughly blended compo-
sition of a thermoplastic birnder, fillers, pigments, and stabilizers.
The thermoplastic binder of vinyl-asbestos floor tile shall consist of
Bakelite copolymer vinyl resin VYFS, a primary plasticizer manufactured
by Union Carbide Corporation, Chemicals and Plastics Operations Divi-
sion, such as "Flexol k26" or "Flexol DOP", and minor amounts not
exceeding fifteen percent of the total plasticizer content of an
approved secondary plasticizer a.nd/or tacklfylng resin, if required.

C. DBase

(1) Vinyl base set on cove, ribbed back, 1/8".
a. Moulded internal and external corners vhich match base.

D. Edging
Vinyl 1/8", 1" wide.
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2.

3.

MATERIALS (CONTD)

E.

F.

G,

Adhegive

Type and brand as recommended by mamufacturer of resilient flooring and
related materials.

Crack Filler

Type and brand as recommended by manufacturer of resilient flooring.
Cleaner

As recommended by manufacturer.

WORKMANSHIP

A.

B.

c.

D.

Deliverx

Deliver materials to project site In marmfacturer's original unopened
containers with manufacturer's brand name, color, and pattern number
clearly marked thereon.

Storage

Store materials cerefully in conformity with manufacturer's
recommendations.

Store materials in original conteiners at not less than T0° F for at
least 24 hours before installation.

Inspection

Surfaces to recelve resilient flooring shall be examined, and work
shall not be started until defects have been corrected.

(1) The Contractor shall notify the Engineer in writing of any and all
conditions vhich, in his opinion, will affect the satisfactory
execution of his work or endanger its permanence.

(2) Starting of application of resilient flooring shall éonstitute
acceptance by the Contractor that the surface is in proper
condition.

(3) After such acceptance, Contractor shall be lisble for correcting
all work and materials which produce an unsatisfactory installa-
tion of the resilient flooring.
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3. WORKMANSHIP (CONTD)

E.

F.

G.

I-

Do not start work until all meterials of other trades have been
installed which will penetrate resilient flooring.

Do not start work until painting has been substantially completed.

Tolerances

Surfaces receiving resilient flooring shall not vary more than 1/8"

in any 6-foot distance, nor more than 1/16" within any one-foot

distance.

(1) Any deviation from this tolerance of the surface recelving
flooring shall be filled with underlayment material approved
for use under adhesive and resilient flooring specified herein.

Preparation of Surfaces

Surfeces receiving resllient flooring shall be broom clean, and free
of paint, grease, wax, o0il, dirt, ard any material which will inhibit
adhesive bond.

(1) After surface is dry, fill minor remaining cracks and depres-
sions with crack filler.

Installation

In spaces where resilient flooring is stored and is to be installed,
maintain temperature at not less than 70° F for 24 hours before
installing and at least 48 hours after installing. Thereafter, main-
tain a temperature of 55° F or sbove.

Adhesive

{1) Adhesive shall be mixed and installed in accordance with instruc-
tions of manufacturer.

(2) Cover area evenly and only to the extent which can be covered
with resilient material in the recommended working time of the
adhesive., Remove any adhesive which dries or films over.

(3) Apply with trowel notched according to recommendations of manu-
facturer. Clean and rework trowel notches as necessary to insure
proper application of adhesive.

(4) Observe caution to prevent soiling walls, bases, arnd adjacent
areas with adhesives.
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3. WORKMANSHIP (CONTD)

K. Floorigg

(1)
(2)
(3)
(%)
(5)

(6)
(1)

L. Base
(1)

Resilient floor shall be placed so that fields or patterns run
continuously throughout the floor level.

Except as required in irregularly shaped rooms, no tile shall be
less than one-half the width of field tile.

Lay tile to pattern selected, square with room axis, with grain
reversed in alternate tile.

Between rooms with different colors, lay strip 1" wide of black
tile.

Fit flooring neatly into bresks and recesses around pipes, under
saddles or thresholds.

Fit flooring with tight, aligned joints.

Remove excess adhesive in mccordance with manufacturer's
instructions.

Set-on Cove

8., Firmly cement to wall. Press down so that bottom cove edge
follows floor.

b. Form internsl corners by use of premoulded corners.
c. Form external cornmers by using premoulded corners.

d. Scribe base accurately to abutting materials.
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uUce Job No. 68003 Section 9-C ~ Painting

1.

3.

Page 9CL

GENERAL REQUIREMENTS

A.

B.

The work under this section includes the painting of all interior
building surfaces, except factory-finished surfaces, exterior ferrous
metal, interior ferrous metal, equipment, piping, and fixtures which
normally require painting, unless otherwise specified.

Paint all surfaces which are shop or factory-primed for field painting.

MATERTALS

A.

Materials specified establish the quality, type, and color of paint
desired. The Contractor shall sutmit with his proposal, for Owner's
approvel, a list indicating the paint manufacturer, quality, type, and
color ke proposes to use for the various surfaces. The paint shall be
of the same quality, type, and color as that specified.

Materials shall be delivered to the site in manufacturer’s sealed
containers, each labeled by the mamufacturer. ILabels shall give
mamifacturer's neme, brand, type of paint, color of paint, and instructions
for thinning.

Mixing, thinning, tinting, and handling of materials shall be in stxict
accordance with the manufacturer's instructions.

WORKMANSHTP

A,

General

{1) The Contractor shall inspect the surfaces to be painted and determine
that surfaces and areas are in proper condition to paint. Starting
work will constitute acceptance of preceding work and conditions
under which paint will be applied, and the assuming by the Contractor
of responsibility for results to be obtained.

(2) Before painting, Contractor shall remove hardware, accessories, plates,
and similar items or provide emple protection of such items. Upon
campletion of each space, above items shall be replaced. Only skilled
mechanics shall be used for removing and replacing above items.

(3) The Contractor shall protect adjacent surfaces of his work and the work
of other trades against damage or injury by materials or tools used.
Work soiled or damaged by the Contractor in the execution of the work
covered by these specificationsg shall be cleaned, repaired, or replaced
by the Contractor at his own expense to the satisfaction of the Engineer.
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3. WORKMANSHIP (contd)

A,

B.

C.

General (contd)

(&)

Access panels, registers, radiators, exposed piping, conduit,
ductwork and hangers generally shall be painted a color to match
adjacent walls or ceilings. Where adjacent surfaces do not require
painting, use color as directed by the Engineer.

Preparation of Surfaces

(1)

(2)

(3)

(%)

(5)

Steel and Iron: Clean to remove rust, scale, grease, oil, dirt,
mud, or other foreign matter so as to provide & clean, dry surface
to receive the paint. Steel received with primer previously applied
shall be inspected and cleaned to remove any loose scale, rust, or
loose paint. Any such damaged, chipped, or abraded places shall

be touched up.

Galvanized Metal: Clean to remove dirt, oil, and grease, and prepare
so as to obtain adhesion of the primer.

Wood: Sand to smooth, even surface and dust clean, After first
coat has been applied, all nail holes, cracks, or other defects

- shall be filled. Interior woodwork shall be sanded between coats.

Concrete and Masonry: Clean to remove all dirt, dust, oil, and
grease stains, and efflorescence. The method of surface preparation
will be left to the discretion of the Contractor, providing the
results are satisfactory to the Engineer.

Drywall: Cracks, holes, or imperfections in drywall shall be filled
with suiteble material and smoothed off to match adjoining surfaces.
Surface salts deposits shall be removed by dry brushing with a stiff
brush.

(6) Aluminum: Clean to remove dirt, oil and grease, and prepare so as to
obtain adhesion of the primer, by treating with Sherwin-Willlams
Alumiprep, or approval equal.

Application

(1) A1l materials shall be applied in & workmanlike manner to provide a

uniform film and a smooth even appearance, free of runs, segs, skips,
objectionable brush marks, or other defects. Workmanship and
applicationshell be in accordance with best practices applying to the
typre and kinds of materials specified. Edges of paint adjoining other
material or colors shall be made sharp and clean without overlapping.
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3. WORKMANSHIP (contd)

C. Application

(2) No paint or other finish shall bYe applied to damp or frosted surfaces,
or when the temperature is below 50°F.

(3) The total dry film thickness for the protection of steel surfaces
shall be five mils minimum.

(4) Materials may be applied by brush or spray as required. Each coat
of paint shall be applied smoothly, worked out evenly, and allowed
to dry thoroughly before the subsequent coat is applied.

D. Storage of Materials

All materials and equipment shall be stored in a place designated by
the Engineer. All oily rags, waste, and cambustible materials, in-
cluding unused paint, shall be removed from the work area at the com-
pletion of each work day and returned to the storage place, or disposed
of as directed by the Engineer. Necessary precautions shall be taken to
prevent fire.

4, COLOR SELECTION

AC-L4O SW quali-Craft Alkyd Eg-Shel Enamel
AG-6 SW Queli-Craft Alkyd Eg-Shel Enamel
DB-5 SW Quali-Craft Alkyd Eg-Shel Enamel
1 SW Quali-Craft Alkyd Eg-Shel Enamel
AC-59 SW Xem ILustral Enamel

AC-1h4 SW Kem Lustral Enamel

AC-T2 SW Xem Lustral Enamel

AC-TT SW Loxon Interior Masonry Paint
M-DB-) SW Hi Hide Alkyd Semi Gloss

AC-86 SW Kem Lustral Enamel

A. Scale Room & Conditioning Room (Space 103 & 104)

(1)' Walls

Masonry G-6
Movable Metal Partitions AC-L4O

(2) Ceilings
Drywall G-1
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4. COLOR SELECTION (contd)

A. Scale Room & Conditioning Room (Space 103 & 104%) (contd)

(3)

(k)

(5)

(6)

Floor
Vinyl Asbestos Tile -~ Heron White
Trim

Vinyl Base ~ Black
Door Frames - Wall Color

Doors
Wo. 6, 7, and 8 AC-59
No. 13 AC-hO

Exposed Piving and Duct Work

Match background

B. Men's Toilet (Space 107)

(1)

()

(3)

(1)

{5)

Walls

Masonry DB-5
Metal Walls - Desert Beige (factory applied)

Ceiling

Drywall - G-1

Floor

Vinyl Asbestos Tile - Heron White
Irim

Vinyl Base - Black
Door Frame - Wall Color

Toilet Stalls

Selected from manufacturer's standard colors.
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4, COLOR SELECTION {contd)

B. Men's Toilet (Space 107) {contd)
(6) Door
AC-59

C. Gas Mixing Laboratory (Space 101)
(1) walls

Outside Metal Panel - Mamfacturer's Steandard Finish "Desert Beige"

Shop Applied.
Masonry Block - G-6
Movable Metal Partitions - AC-40

(2) Ceiling (Including joists)
M-DB-1
(3) Floor
Vinyl Asbestos Tile - Heron White
(¥) Zrim
Vinyl Base - Black

Door Frames -~ Interior - Wall Color
Exterior - AC-T2

(5) Doors
6, 8, 9, and 11 AC-59
2, 3 AC-1h
13 AC-LO

(6) Ductwork
M-DB-1

(7) Laboratory Piping (where exposed)

Paint into background.
(8) Structural Steel

Columns and Beams AC-72
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k., COLOR SELECTION (contd)

D.

E.

Manifold Rocm (Space 145)

(1)

(2)

(3)

()

(5)

(6)

(1)

(8)

Walls

Outside Metal Panel - Desert Beige (Shop Applied)
Masonry Block Partitions - G-6

Ceilings {Including Joists)

M-DB-1

Flooxr

Concrete - Natural Color

Trim

Base - Paint Black

Interior Door Frames - Wall Color
Exterior Door Frames - AC-72

Doors

Nos. 9 and 10 - AC-59
No. b - Ac-1l

Ductwork
M-DB-1

Laboratory Piping (where exposed)

Peint into background

Structural Steel

Columng and Beams - AC-T72

Pump Room (Room 106)

(1)

Walls

Masonry Block Partitions - AC-77

Outside.Metal Walls - Manufacturer's Standard Finish

"Desert Beige" Shop Applied
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L. COLOR SELECTION (contd)

E. Pump Room (Room 106) (contd)

(2)

(3)

(%)

(5)

(6)

Ceiling (Including Joists)
M-DB-1

Floor

Concrete - Natural Coloyr
Irim

Bage - Paint Black
Door Frames - Wall Color

Doors
AC-59
Piping (where exposed)
Paint into background

F. Store Room (Room 108)

(1)

(2)

(3}

(%)

(5)

Halls

North, South, and West Walls - Marufacturer's Standard Finish
"Desert Béige", Shop Applied
East Wall -~ Palnted Masonry Block AC-77

Ceiling (Including Joi.ﬁiéb

M-DB-1

Floor

Concrete - Natural color =
Trim

Bage - Paint Black
Door Frames - AC-7T2

Doors

AC-1h
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4. COLOR SELECTION (contd)

F,

Store Roan (Room 108) (contd)

(6) Ductwork
M-DB-1

{7) Laboratory Piping (where exposed)

Paint into background
(8) Structural Steel

Columns and Beams AC=72

Exterior of Building

glg Equipment mounted on roof - AC-86
2) Roof Ventilators, Vents, etc. - Light Gray
(Note: Do not paint plastic ventilators)

(3) Doors
AC-1hL

(4) Door Frames
AC-T2

(5) ZLadder

AC-T2

5. COATING SCHEDULE

A,

Building Exterior

(1) sStructural Steel on roof and ladder

(a) Shop primer or 1 coat of rust inhibitive primer,
Sherwin-Williams Xromik Metal Primer.

(b) 2 coats S-W Kem Lustrol Enamel

(2) Prefinished Metal Siding
No paint required

(3) Gravel Stops, Louvers, and Wall Grill System - Aluminum - Stainless Ste.

No paint required
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5. COATING SCHEDULE (contd)

A. Building Exterior (contd)

{(4) Doors and Door Frames - Metal

(a) Shop primer.
(b) 2 coats Shewin-Williams Kem Lustral Enamel.

(5) Equipment on Roof

Equipment
(a) Shop coat or 1 coat of Sherwin-Williams Kramik Metal Primer.

() 2 coats Sherwin-Williams Kem Lustral Enamel.

Ducts - Aluminum, Insulated

No paint ~ pigmented insulation weather coating mastic,
supplied by insulator.

Ventilators (Glass finish - Alkyd base)
(a) Shop coat or 1 coat Sherwin-Williams Kem Kromik.
(b) 2 coats Sherwin-Williams Kem Lustral Enemel.

Note: Do not paint plastic ventilators. Prime galvanized surfaces
with Sherwin-Willisms Gelvanized Iron Primer No. B50Al.

B. Building Interior

(1) Primed Roof Deck and Exposed Structural Steel
(a) Shop primed.
() 2 coats Sherwin-Williams Hi Hide Alkyd Semi Gloss.

(2) Walls - Siding, Prefinished

No paint required.
(3) Drywali
(a) 1 coat Sherwin-Williams Latex Wall Primer.

(b) 1 coat Sherwin-Williams Quali-Craft Alkyd Eg-Shel.
Color as shown on color schedule.
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5. COATING SCHEDULE (contd)

B. Building Interior (contd)

{4) sash-Alumimm

No paint required.

(5) Floor - Conerete and Tile

None regquired.

(6) Metal Doors and Frames

(a) Shop primer.

(b) 2 coats Sherwin-Williams Kem Lustral Enamel. Color as
shown on color schedule.

(7) Conduit - Galvanized

(a) 1 coat Sherwin-Williams galvanized iron primer.
(b) 2 coats finish to matech background.

(8) Exposed Piping

(2) Uninsulated - 1 coat Sherwin-Williams Kramik Metal Primer.
2 coats finish to match background.

() Insulated - 1 coat finish to match background.

(9) Metal Supports for Equipment

(a) Shop primer or Sherwin-Williams Kromik Metal Primer.
(b) 2 coets Sherwin-Williams Kem Iustral.

(10) Walls, Concrete Block (Center N-S Block partition shall receive

2 coats each)

(a) 1 coat Sherwin-Williams Block-Tex #B4SWL brush applied
(Mix 1 quart latex paint per gal. Block-Tex)

(b) 1 coat Sherwin-Williams Quali-Craft Alkyd Eg-Shel Enamel.

Note: Provide a black enamel mop strip approximately 4 inches high
where vinyl base is not required.
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5. COATING SCHEDULE (contd)

B. Building Interior (contd)
(11) Structural Steel (see color selection schedule)

(a) 2 coats Sherwin-Williams Kem lustral Enamel. Color
. as shown on color schedule.

(22) Ducts -~ Aluminm

(a) 2 coats Sherwin-Williams Quali-Craft Eg-Shel Enamel.

(13) Miscellaneous Iron and Steel Items

(a) Shop primer or 1 coat of Sherwin-Williams Kromik Metal
Primer.

(b) 2 coats Sherwin-Williams Semi-Tustre Enamel. Color as
shown on color schedule.
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1. GENERAL REQUIREMENTS

A, Extent

The work under this section includes all labor, materials, and equipment
necessary or required to provide and fully complete all Metal Partition
Work and related items as shown on the drawings and as herein specified.

B, Work Included

Interior steel partitions as designated on the plans, ineluding:
(1) Door frames

(2) Doors

(3) Haraware

(4) Baked enamel prime cosat

(5) Electrical cutouts

(6) Partition accessory items

C. Related Work Specified in Other Sections

(1) Finish coat of paint on partitions, doors, and frames
(2) Resilient base on partitions

(3) Rlectrical fittings, wiring, and device plates

(4} Mechanical elements, grilles

(5) Glazing of doors

D. Partitions shall be double-~wall as menufactured by E. F. Heuserman
Company, Cleveland, Chio, or equal as approved.

2. MATERIALS
A. Partition
(l) Partition shall be not less than 3" thieck and shall provide a

minimm of 1-1/2" of clear internal space to accommodate
utllitles vertically and horizontally.
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2. MATERIALS (CONTD)

A. Partition (contd)

(2)
(3)
(&)

(5}

(6)

(1

(8)

Design must permit extension in two, three or four way conditions
without removing existing units.

The system shall provide a 2-1/4" adjustment in overall height to
accommodate floor and celling irregularities.

Panels shall be balanced sandwich construction of two sheets of
gteel borded to an incombustidble core. ~

Posts or studs shall provide continuous eﬁgagement with panel
edges and be of adegquate strength to meet specified structural
performance.

Vertical and horizontal chamnels shall be continuous in each parti-
tion run flanged not less than one no» more than two Inches over
partition faces. Channels shall be designed to include resilient
sound, and light seals.

All unexposed steel components shall be formed of zinc coated
material. All exposed steel components shall receive a coat of
baked on prime.

Panels shall be capable of horizontael cut down to accommodate lower
elevations as required. Panels also shall be capable of vertical
cut down at two-way, three-way, four-way intersections, and condi-
tions and et door frames to permit re-use of materisl in runs of
different length.

B. Doors and Frames

Both doors and frames shall be of reversible design so that flush doors
become non~-handed and interchangesble regardless of swing.

(1

(2)

Doors shall be manufecturer's standard steel full flush or half
glass. (Clearance shall be not more than 1/8" at jJambs, 1/16" at
head, and 3/4" at bottom of openings. Cutout and reinforce to
recelve specifiled hardware.

Frames shdll be formed steel completely free of exposed bolts or
other fasteners. Provide a continuous resilient seal at Jambs and
head. TFrames shall be adjustable to floor irregularities and
mortised and reinforced for specified hardware.
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2. MATERIALS (CONTD)

c.

3. WORKMANSHIP

A.

Hardware

Hardware shall be furnished and installed by the Partition Contractor
as called for in the hardware schedule.

Uniform Load
Partitions shall be calculated or tested to prove they will resist
10#/sq £t in bending and that the deflection will not exceed 5 ¥ith
a S#/sq £t load.

Acoustical Performance

Partitions shall be tested under laboratory conditlons that are designed
for full size components including panels, posts, and end fillers
installed in accordance with normal installation procedures, in a test
opening that has normal variation in floor, ceiling and end walls. The
partition shell have a minimum sound transmission loss of STC 40 when
tested in such en opening under ASTM E-90-61T test procedures.

Electrical and Mechanical Access

(1) Panel faces shall be removable from either side for access without
disturbing the opposite face.

(2) By utilizing the basic components of the standard wall, it shall be
possible to increase the thickness to accommodate services.

(3) Base mould shall be readily removeble from either face for wiring
access.

v

(4) Partitions of & standard thickness shall provide & minimum inside
clearance of 2" between panels and 1-1/2" through posts for passage
of services. It shall be possible to pass these lines vertically
and horizontally continuously inside the wall at any polnt.

(5) The partition shall accommodate indusiry standard wiring devices
and boxes.

(6) Contractor shall furnish cutouts for switches and receptacles.

.

Partition shall be installed over finish flooring.

UCASB00217631




UCC Job No. 68003 Page 10A4

3. WORKMANSHIP (CONTD)
B. Partition shall be scribed and neatly fitted to existing building
conditions, erected in a rigid and substantial manner, straight and
plumb, with horizontal lines level, and vertical lines plumb.

C. After installation, partitions shall be free of exposed screws or
other fasteners and all finished surfaces shall be free of tool marks.

D. Clean-gg

All cartons and rubbish shall be removed and the partition and work
area left broom clean.
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l. GENERAL REQUIREMENTS

A. Extent
The work required under this section consists of 81l metal toilet
campartments, accessories, and related iftems to complete the work in-
dicated on drawings and described in the specifications.

B, Relsted Work Included in Other Specifications

élg Toilet room éccessories except as specified herein.
2) Structural steel supporting ceiling-hung compartment.

C. Acceptable Manufacturers

All metal) toilet coampartments shall be the products of Sanymetal or
approval equal, subject Yo compliance with specification requirements.
Type shall be Century, ceiling-hung,

D. Shop Drawings

Submit shop drawings of metal toilet compartments and related items to
Engineer for.approval. Submit drawings in accordance with requirements
described in Section 1-A

Shop drawings shall indicate plans, elevations, details of construction,
sizes of openings and parts, anchoring details, leveling details, brand
name of steel to be used, metal thickness, protective coatings, finishes,
colors, hardware and accessories, fittings and fastenings, field work
required to install, and necessary coordination with work of other trades.

2. MATERIALS

A. Sheets for Acryllc Finish

(1) For Face Plates: Cold rolled copper-bearing steel, stretcher leveled,
galvanized, and bonderized.

(2) Strip for Edge Binding: Cold-rolled copper bearing steel, galvanized
and bonderized.

(3) Minimm thickness of zinc coating shall conform to ASTM A-164-55, Type
RS, applied by electrolytic process.

B. Cores

Pads of honeycombed paper expanded to one inch maximum cell size.
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2. MATERIALS (contd)
C. Finishes
(1) Acrylic enamel:
(a) Primer: One coat of rust inhibiting paint sprayed on and baked.
(b) Finish coats: 2 coats acrylic enamel.

(c) Colors shall be selected fram manufacturer's color chart, and
a paximum of 2 colors will be used for the project.

D. Stainless Steel Pilaster Shoe

AISI 302

E. Brackets for Connecting to Wall, Panel, and Pilaster

Extruded aluminum alloy, polished finish.

F. Plated Parts of Hardware

Chramium plated non-ferrous cast alloy, polished finish.

G. Concealed latch for toilet compartment.

H. Accessories
(1) Combined coat hook and bumper: No. 6810, polished finish.
(2) Paper holder: No, 331, polished finish.

I. Steel for Concealed Reinforcement: Hot rolled.

J. Fastenings: Bolts shall be chrome plated brass.

K. Gages:
(1) Minimum thickness of sheet and strip steel is listed in U. S. Standard
gage prior to spplication of protective coating, and before fabrication
and finishing.

(2) Face plates of doors and partitions 58 inches and less in greatest
dimension: 22 gage.

(3) Face plates of ceiling hung pilasters 16 gage.

(4) Reinforcement for tapping, 14 gage.
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Page 10B3

3. WORKMANSHTP

A.

B,

Panels and Doors

(1) Panels and doors shall be 1 inch thick.

(2) Make up panels with two face plates with formed edges.

(3) Cement faces under pressure to core.

(4) Tack weld face panels at contacting edges at 8 inches on centers.

(5) Install formed drive-in edge moulding on all edges.

(6) Corners shall be welded and ground smooth. )

Pilasters

(L) Pilasters shall be 1-1/4% inches thick.

(2) ‘MAke up pilasters with two face plates.

(3) Cement faces under pressure to core.

{4) Tack weld face panels at contacting edges at 8 inches on centers.

(5) Install formed drive-in edge moulding on all exposed edges not
involved in anchoring or carrying head-rail.

(6) Corners shall be welded and ground smooth.

(7) Pilasters for all compartments shall be ceiling hung type.

(a) Pilasters shall be suspended from structural steel member above
ceiling.

(0) Anchoring device shall conslst of steel channel and a horizontal
steel bolting member not less than 1/2 by 7/8 inches, welded to
face plates of pilaster. Two 3/8 inch minimm diameter cadmium
plated threaded rods shall be bolted to bolting member and to
structurel support.

1 Leveling and securing to structural support shall be accomplished
by double~mutting to prevent subsequent movement.

2 Anchoring device shall be designed to transmit the strain of

lateral thrust and pull to structural supporting memb¥rs without
strain on finished ceiling.

UCASB00217635



UCC Job No. 68003 Section 10-B - Toilet Campartments
Page 10BY4

3. WORKMANSHIP (contd)
B. Pilasters (contd)

(7) (c¢) Anchoring device shall be concealed by a stainless steel
pllaster cap 3 inches high, and secured by concealed clips.

(4) Bottam of doors shall be level with bottom of pilaster when
doors are closed.

C. Urinal Screens

(1) Screens shall ve wall hung, wing Type "F".
(2) Panel construction shall be similar as for toilet compartments.
(b) Integral flange shall be formed to provide means of attachment.
D. Hardware
(1) Hinges:

(a) Hinges shall be double-acting gravity type, adjusted to hold
door ajar 30 degrees when unlatched.

(b} Hinges shall have opposing (nylon) telescoping cams, aligned
over & pintle and actuated by spring tension. All operating
parts shall be concealed within the door.

(c) Top pivots shall be mounted epproximately 2 inches below top
of door in the vertical back edge. The stainless steel pivot
pin shall be anchored to the door structure above and below
the point of bearing. Campensation for any verticael movement
of the door shall be concealed by a movable encasing member.

(d) All moving parts of hinges and pivots shall operate in nylon.
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1. GENERAL REQUIREMENTS

A. The work required under this section consists of installing laboratory
bench, sink and hood furnished by the Owner in accordance with plens
and specifications,

B. Menufacturer's drawings will be furnished and equipment will be
delivered and unloaded at the bullding site by the manufacturer.

2. INSTALLATION

A. All work shall be installed or erected in a rigid and substantial
menner.

(1) The work shall be located as shown on the drawings, straight and
plumb with horizontal surfaces level.

3. PROTECTION

A. Adequate precautions shall be taken during installation to preven‘c; any
damage to the work or finish.

B. Any part of the work that has been damaged will be rejected and shall
be replaced with approved material, without cost to the Cwner.

C. Upon completion, all work shsll be carefully ¢leaned.

UCASB00217637



UCC Job No. 68003 Section 12-A - Venetian Blinds

1.

3.

Fage 12A1

SCOPE OF WORK

The work under this section conslsts of providing venetian blinds for window
in exterior wall of buillding.

MATERTALS

Venetian blinds shall be Flexalum - Twi-Nighter, 'or approved equal. Blinds
shall have . 2" wide alumimm alloy, spring tempered slots, 1-1/2" wide
vinyl plastic tape, steel head and bottom rail, drum type lubricated tilters
and No. b nylon braided cord. Color to be selected by Owner.

WORKMANSHIP

Venetian blinds shall be installed level ard plumb in a workmanlike manper.
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and Fire Prctection
Page 15A1

1. GENERAL CONDITIONS

A.

B.

Scope of Work

These specifications and accompanying drawings describe and call
for plumbing, drainage, and fire protection systems including the
connections and services thereof in the Owner's pew Building

No. T48. Contractor shall furnish all lsvor, materials, equip-
ment, apparatus, tools, transportation, storage, permits, certifi-
cates, shop drawings, temporary work, and all other items of work
necegsary or required to be substantial, safe, and ready for
regular operation and use by the Owner,

The following is 8 listing of work included, which shall also be
as further described hreinafter in these specifications and/or
indicated on Drawings, as required for a complete operating
installation in full conformlty with requirements of all
suthorities having jurisdiction. Items not listed herein, but
called for by the plans are not hereby eliminated by reason of
such omisslon and shall be provided by this Contractor.

a. Provide water fountain, service sink, safety shower and toilet
fixtures and services thereto.

b. Provide all service and drain lines to leboratory bench, sinks,
and floor drains. Provide Unlstrut supports for services,
Laboratory bench will be furnished by Owner and installed
under this section, ineluding the connection of all services
and drain lines thereto.

c. Provide hot water heating equipment,

d. Provide vacuum system. Vacuum pump furnished and installed by

e. Provide fire protection system as hereinafter gpecified,

f. Provide sleeves for all pipe pemetrating masonry walls.

Submit shop drawings and equipment data for items covered in this
section in accordance with Section l-A. Obtain approval prior to
fabrication or shipment.

(1)
(2)

Owner.
Shop Drawings
(1)
(2)

Shop drawings shall be complete for fire protection and shop
fabricated lines such as Ricwil pipe. Furnish complete manufac-
turer's data for all items of equipment including fixtures end
fittings.
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2. MATERIAL
A. General

(1) Comtractor shail provide sil plumbing fixtures, trim and
accessorles, laboratory traps, wastes, cocks, and valves as showa
on drawlngs and hereinafter specified,

(2) Contractor shall provide all required nuts, bolts, screws, anchor
posts, supports, hangers, toggle holts, brackets, expansion shields,
fittings, nipples, and other accesgsories required for complete
installation of all the above-mentioned items.

(3) Fixtures shall be free from cracks, dents, crazes, chips, twists,
discolorations, and other defects, and shall be in strictly first
class condition. Surfaces coming in contact with walls or floors
shall be ground flat. Fixtures shall bave manufacturer's gusrantze
label or trademark indicating quality.

(4) Pittings shall be properly protected, and shall be in perfect condi-
tion when turned over to the ‘Owner; any fixture not in perfect
condition at that time shall be replaced by the Contractor at no
additional cost to the Owner.

Equipment Specifications

FL-1 Water Closet - Crane Company, Walton Model 3-450 W/3-981CC black
plastic seat

PL-2 Urinal - Crane Couwpany, Santc Model 7-111 W/Sloan Royal Flush
Valve No. 186

PL-3 lavatory - Crane Company, Norwitch Model 1-165-5, 20" by 18"
W/No. 8-2070-A trim

PL-4 Service Sink UCC Standard P-137

PL-5 Hot Water Heater - W. L. Johnson Manufacturing Company Model N-.

GU-~3-D

PL-6 BEye Bath and Safety Shower - W. H. Curtis & Company, Model 876-
760

PL~T Drinking Fountain - Ebce Manufacturing Company, Casls Model No.
ODP 3 RH

PL-8 Laboratory Bench with Sirk and Bocd - Furnished by Owner -

Installed by Contractor

PL-9 Vacuum Pump - Furrnished and installed by Owner.
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2. MATERIAL (CONTD)

C. Pipe and Fittings

(1) All sanitary drainage and vent piping above ground inside of
building shall be copper per UCC Specification 110.

(2) Water piping inside building shall be Type "L" copper tubing, ASTM
B-88, hard temper throughout, except that with approval from
Engineer, soft temper tubing may be used for local connections to
accommodate tight space conditions. Fittings shall be cast bronze
or wrought copper, sclder Joint type, Crane Company, or approved
equal.

(3) shut-off valves 2-inches and smaller on Type "L" copper tubing
shall be all-bronze rising stem double wedge disc gate valves with
solder Joint ends and malleable iron non-heat wheel handle, 200 psi
water working pressure class, ITunkenheimer No. 2131, or approved
egqual.

3. WCORKMANSEIP AND INSTALLATION

A. Piping

(1) Drawings are generally diagrammatic and indicative of work to be
installed. Run and arrangement of piping shall be approximately as
indicated on drawings, subject to such modifications as required to
suit conditions at the building, to avolid interference with work of
other trades, or for proper, convenient, and accessible location of
all parts of piping systems. Contractor shall arrange his work
accordingly, furnishing all offsets, fittings, valves, traps, drains,
etc., as required to meet such conditions.

(2) Piping shall be installed promptly after cutting so that openings
may be closed up as quickly as possible. No piping shall, however,
be permanently closed up, furred in, or covered before examination
and test before all authorities having jurisdiction, and Engineer’'s
representative.

(3) Piping shall be run as straight and direct as possible, in general
forming right angles with or parallel with walls or other piping,
and shall be neatly spaced. Risers shall be erected plumb and true.
Piping shall be so installed that there is a clearance of at least
an inch between finished coverings of such piping and between
finished coverings and adjoining work. Plping at celling shall be
hung from construction above and as close as possible to bottom of
beams or other members, maintaining maximum headroom at all times.
Run pipe through open webd Joists if possible.

(4) Comtrol valves shall be located to give complete accessibility.
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3. WORKMANSHIP AND INSTALLATION {(CONTD)
A. Piping (contd)

{(5) BReducing fittings shall e used wherever a change in pipe size
occurs. No bushings shall be used except drainage fittings cast
in sand.

(6) Extra heavy pipe shall be used for nipples where unthreaded por-
tion is less than 1-1/2 inches lorg. Close nipples will not be
permitted except with special permission; only shoulder nipples

/ shall be used.

(7) Unions or flanges shall be provided in connections to risers, by-
passes, pumps, tanks, heaters, and other equipment.

B. Expansion Swings

(1) Expansion allowance shall be made throughout for proper expsnsion
and contraction of piping. At point of connection of branches to
cold and hot water supply and hot water mains and risers, and at
connections to hot water heaters, tanks, pumps, and other equip-
ment, sufficient number of elbow swings shall be provided to
allow for proper expansicn and contraction of maine and risers.

C. Joints

(1) Joints in screwed piping shall be made up with a compound of best
quality pure red or white lead and oill; all carefully and smoothly
placed on threads of pipes and not on fittings. lamp wick shall
not be used in making up screw Joints. Graphite shall be used on
clean-out plugs. Thread shall be perfect snd clean cut, and of
exactly proper length. Threaded piping shall be properly reamed
after cutting and threading, and screwed up tight into fittings.

(2) Joints in cast iron hub and spiget drainage piping shall be
caulked with oakum packing and mrlten new soft plg lead. Joind
shall be made in one continuous pouring and shall be poured full
so that when caulking is comple:ed; Joint will finish flush and
smooth with face of hub.,

(3) Joints between cast iron hub and spigot pipe and threaded piping
shall be caulked as specified above, Ends of threaded ripe shall
be provided with a ying or haelf coupling screwed on to form &
splgot end. .cker hub may be ysed cn soll pipe connections.

(%) Solder Joints for copper tubing shall be made with a noncorrosive

paste flux {#50) and solid string or wire solder (#0). Instaiis-
tion shall be in mccordance with manufacturer's instructions snd
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3. WORKMANSHIP AND INSTALLATION {CONTD)

C'

Joints (contd)

by theroughly ecompaters wirkpen. T™bisg shall be carefully cut
square and dburrs remcvad. Tubing ends and fitting sockets skhall be
thoroughly clsaned %o a bright finish and shall be properly fluxed
before assembly.

Hangers and Suppcrts

(1) Approved type hangers and supports shall be used to properly
support piping in order to secure piping in place, to mainktain
required pitch of lines, tc prevent vibration, and &0 arranged az
to provide for expansion and contracticon. Hangere and supports
shall be of ample size and welght to carry pipe, its contents, and
1ts covering. Chain, strap, perforated bar, or wire hangers will
not he permitted.

(2) Hangers and supports for piping including rods, inserts, etc.,
shall be dipped in zinc chromate primer before installation.

Tests

(1) Before being covered up, or built in, all systems forming & par: of
plumbing work shall be properly tested in the presence of the
Engineer, as hereinafter specified. Contractor shall furrish and
pay for all materisls, suppliss, Imbor, and power required in connec-
tion with his tests. Proper notice shall be given before tesbts are
made. Plplog shall be retested az often as necessary to prov: such
vork tight at pressures and for pericds specified. Defects
disclcsed by tests shall be repisced with new work withouh exihrs
cost to the Owner.

(2) The Contractor shall be respousitle for work of otber trades Lhat
may be disturbed or demaged by his tests or repair and replacemend
of his work, and shall cauze work o disturbed or damaged %% be
restored to its original conditlon at his own expense.

(3) Entire systems of leadsrs, soils, wastes, vents, and horizentsl
dralns, including branches, shall be tested either in their entirety
or in sectione. If tested in thelr erntirsty, systems shall be
filled with water %o sverflowing af roof, asd if tested iIn sschinas,
each section shelil be filied with waier to overflowing 10D feet
above the section (¢ uthat sll of esch section, except topmest, iz
tested with a head of at leazt 10 feet) at which condition they
shall show no leaks.
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3.

WORKMANSHIP AND INSTALLATION (CONTD)

E. Tests (contd)

{4) Domestic and sprinkler water piping shall be tested with water

()

(6)

(M

under a pressure of 150 psi at base of system for two hours, at
which condition it shall show no lesks.

Compressed alr and nitrogen piping shall be tested with air at a
pressure of 200 psi for two hours, at which condition it shall
show no leaks.

Vacuum system shall be tested with alr at a pressure of 100 psi
for two hours,.at which condition it shall show no leaks.

After drainage connections have been made to all fixtures and
other equipment requiring same, drasinage system shall be proved
tight by a smoke test. Traps shall be filled with water and
thick penetrating smoke produced by a smoke machine (chemical
mixtures will not be allowed) forced into the entire system at
base. As smoke appears at roof openings, they shall be closed
tight and & pressure equivalent to l-inch of water shall be
applied, at which condition system shall show no leaks.

Cleaning and Adjusting

(L)

As directed, Contractor shall finally and thoroughly cleen all
fixtures, equipment, piping, and other exposed work. Traps,
wastes, and supplies shall be shown 5o be free and unobstructed.
Plated, polished, bronzed, or painted work shall be bright and
clean. Flush valves, faucets, laboratory cocks, and all auto-
matic control devices shall be carefully adjusted for proper and
quiet operation. Hot water system shall be adjusted for proper
temperature.

Drainaggggystem

(1)

(2)

(3)

(%)

Contractor shall provide complete sanitary and clean sewer
systems for the bulldings where shown on Drawings.

Contractor shall provide dralnage connections to all sinks, fix-
tures, drains, outlets, hoods, and all other equipment requiring
same, as indicated on drawings, or hereinafter specified.

Contractor shall provide all required traps for fixtures, equip-
ment, and drains.

A1l plumbing work shall be done in sccordance with local plumbing
codes and in a manner approved by all msuthorities having .
Jurisdiction.
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3. WORKMANSHIP AND INSTALLATION (CONTD)

G. Drainage System (contd)

(5) Drains shall be run at a uniform grade of 1/8-inch per foot.

Chenges in direction of drainage piping shkll be made by approp-
- riate use of 45 degree wyes, long turn tee wyes, long sweep

quarter, sixth, eighth, or sixteenth bends, except that where
space conditions require it, short turn sanitary tees may dbe
used on vertical lines. Slip Joints will be permitted only on
fixture trap inlets or elbows connecting to fixture tail-pieces.
Unions will not be permitted on sewer side of traps; Tucker or
hub end fittings shall be used for these connections.

H. Domestic Water Supply System

(1) Cobntractor shall provide domestic water supply systems, heating
equipment, and sll required cold and hot water connections to
plumbing fixtures, mechanical equipment, sinks and all other
equipment requiring same, as shown on Drawings or herein
specified.

(2) Contractor shall provide stop valves on all fixtures and equipment.

(3) Water piping shall be run so as to be free of traps wherever
possible. It shall be graded and valved to provide for complete
control and drainage of system with drain cocks at all low points.

(4) Unless otherwise indicated or specified, individual water branches
to fixtures and equipment shall be provided with air chambers
12-inches long and of same diameter as branch.

(5} WVater branches to laboratory benches shall be provided with 2'-0"
air chambers of same diameter as branch and shall be located in
the service strip behind the benches.

(6) Water supply connections to plumbing fixtures and other egquipment
shall be made in a manner to prevent contamination of water supply.

(7) whberever possible, water supplies to plumbing fixtures and other
equipment shall be over-rim supplies. Recessary below-rim connec-
tions, water powered apparatus, water closet flush valves, and
hose bibbs and hose connectlons shall be provided with approved
type vacwm breakers and/or check valves.

(8) Conmnections to plumbing fixtures and outlets shall be made with
adapters and threaded fittings.

(9) Connections to equipment and outlets shall be made with flanges or
wmions. Threaded adapters shall be used for all swing connections.
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3. WORKMANSHIP AND INSTALLATION (CONTD)

I.

Plant Air Systems

(1) Contractor shall provide an air 'system within the building,
furnishing and installing pressure regulator, and all required
outlets and connections as indicated on the drawings, or herein-
after specified. Alr system shall be extended from Plant air
header indicated on drawings.

(2) Compreessed air piping shall be run free of traps and shall be
graded to low points provided with drain petcocks.

(3) 1/2-inch brass petcock drains shall be installed in all low
points in'compressed air piping; all similar and approved equal
to Crane Company's No. T700.

L, FIRE PROTECTION

A.
B.

c.

Provide extra hazard sprinkler protection in laboratory area.
Provide ordinary hazard sprinkler protectlon in the storage area.
Spriﬁkler systems shall be provided in accordance with MFPA Pamphlet
No. 13 and UCC Specification B-280, except that all heads shall be
212 degree F temperature rated. Sprinkler hesds projecting through
ceiling shall be chrome plated.

Provide hose cabinet as indicated on the drawings.

(1) Elkbart Series 1300, sized to house one 2-1/2-gallon water extin-
guisher and 100 LF of 1-1/2-inch fire hose.

a. The cabinet shall not contein a hose rack,
b. Fire hose and extinguisher will be provided by the Owner.
(2) The cabinet shall be equipped with the following:
a. Duo-penel door
b. Elkhart No. U-25 angle valve, 1-1/2-inch F.P.T. inlet, 1-1/2-

inch N.S8.T. male, fire hose threaded outlet, Higbee cut,
brass rough body
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and Alr Conditioning
Page 15B1

1. SCOPE OF WORK

A. These specifications describe the design conditions, materials, and
equipment required to furnish, install, and connect in operative condition
all materials, equipment, and apparatus, and required appurtenances necessary
to provide the heating, ventilating, and air conditioning systems in the
Owner's Building 748.

B. TFor convenience of Contractor, major items of work are listed hereinafter.
Items not listed, but called for or inferred by the drawings are not hereby
eliminated by reason of such omission and shall be provided by the Con-
tractor.

(1) Provide complete steam, steam condensate, and air services within
the building from points indicated on the Owner's drawings. This
includes, but is not limited to, mains, headers, risers, steam
reducing stations, condensate trapping stations and all items of work
customarily required to make said systems complete, operable, safe
and relisble,

(2) Provide underground steam supply system to the building.

(3) Provide complete heating, ventilating, and air conditioning systems
including ductwork, controls, steam and condensate piping, hangers,
registers, diffusers, and all items of work customerily required to
make saild systems camplete, operable, safe, and reliable.

(4) Provide complete air exhaust systems including connection to hoods,
ductwork, grilles, hangers, and all items of work customarily required
to make said systems complete, cpersble, safe, and reliable.

(5) PFurnish to the plaster contractor all access doors required for access
to dampers, valves, and equipment above plastered ceiling.

(6) Provide inserts and pipe sleeves for mechanical work in fleor slabs,
roof deck, partitions, and exterior wells as indicated on the drawings.

C. The following items of related work are included in other Sections of these
specifications:

(1) Plumbing, Drainage, and Fire Protection
(2) Thermal Insulation

(3) Power, Control, and Ground Wiring.
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2. DESIGN CONDITIONS

Summer Winter Ventilation
odFdoor Air 95FDB T5FWB 0°F
Gas Mixing Lab. 78¥DB 50% R.H. 75°F ‘ 3000 CFM
Manifold Roem Outdoor Air Ambient '75°F 750 CFM
Cylinder Roam 78FDB 50% R.H. 75°F 500 CFM *

* Circulated air from the Gas Mixing Leboratory.

3. DESCRIPTION OF SYSTEMS

A,

D.

E.

The Gas Mixing Laboratory is air conditioned utilizing a water-cooled

unit which handles 6000 CFM air (3000 CFM outside and 3000 CFM recirculated).
Air supplied to this space is exhausted through the bench and reach-in

hoods by & roof-mounted exhauster which is electrically interlocked with

the supply fans, Cooling water is supplied from a roof-mounted cooling
tower.

The Scele Room and Cylinder Conditioning Rocm are air conditioned by cir-
culating 500 CFM filtered air from the Gas Mixing Laboratory through these
rooms. The alr supply unit is controlled by a switch within the Scale
Rocm to permit the cessation of all air movement during weighing operation.
A roof-mounted exhaust fan controlled from within the Scale Room is capable
of exhausting 477 CFM from the Scale Rocm in the event of a gas escape.

The Manifold Room is continuously supplied with 750 CFM outside air through
a roof-mounted heating and ventilating wmit. Air supplied is ambient
temperature in summer and heated in winter. Air is exhausted through a
guet system interconnected with the exhauster serving the Gas Mixing
Laboratory. ’

The Btorage Area is heated by a ceiling suspended unit heater to maintein
above freezing conditions only.

A wall-mounted exhaust fan will remove continuously 120 CFM fram the toilet.

L. ILIMITATION OF WORK -

A.

The Contractoar shall perform all the work necessery or required for the
installation of the heating, ventilating, and air conditioning systems that

" are shown or called for on the drawings, including sll piping, controls,

ductwork, hangers, and all other items of work necessary to make these
installations camplete in every respect and guaranteed to be substantial,
safe, and ready for regular operation and use by the Owner.
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RESPONSIBILITY FOR LABOR, MATERTALS, TQOLS, AND EQUIPMENT

A. The Contractor shall furnish all labor, equipment, materials, tools,
transportation, permits, and temporary work necessary for and incidental
to, the complete installation of all heating, ventilating, and air
conditioning systems as shown or called for on the Owner's drawings.

B. A list of heating, ventilating, and air conditioning equipment and
accessories is included in these gpecifications.

MATERTALS AND EQUIPMENT

A. All materials and equipment furnished by the Contractor shall be new and
the latest standard products of manufacturers regularly engaged in the
production of such materials and equipment.

B. Capacities of all equipment and sizes of all accessories and services shown
or called for on the drawings are the minimum that may be installed.

CONTRACTOR'S ENGINEER

A. The Contractor shall furnish the services of a competent engineer who
shall place the systems in operation, balance the air quantities, and
adjust all controls. The Contractor's engineer shall also instruct the
Owner's personnel in the proper operation and maintenance of the systems.

ASHRAE GUIDE

A. All work, where not otherwise specified, shall be in accordance with the
latest edition of the Heating, Ventilating, and Air Conditioning Guide,
published by the American Society of Healing, Refrigerating, and Air
Conditioning Engineers.

DRAWINGS

A, The Owner's drawings are intended to be used as construction drawings and
every care has been taken in their preparation. It is possible, however,
that due to field and other conditions, interferences may occur. Should
such an interference occur, the Contractor shall work ocut a reasonable
solution to the satisfaction of the Owner's Engineer.

(1) The Owner's drawings are based upon the requirements dictated by the
equipment described in these specifications. In event the Contractor
elects to substitute approved equal equipment for that specified, he
shall prepare shop drawings for the installation of the substituted
equipment, all in accordance with the General Requirements Division
I, Section 1l-A.
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10.

12.

DUCTWORK

A. A1l supply and exhaust ductwork shall be constructed of aluminum
sheet (gages and febrication as recamended by the ASHRAE Guide).
All ducts slmll conform accurately to the dimensions shown on the
drawings, and shall be straight and smooth on the inside, with joints
neatly finished. Horizontal ducts shall be securely anchored to the
building by means of suitable strap hangers for duets up to lbi-inch
size, and by angles or channels and vertical steel hanger rods for
ducts of larger size. The hangers shall be installed so that the
ducts are campletely free from vibration under all conditions of
operation. Vertical ducts shall be supported by clamps or collars.

B. The centerline radius of curved elbows without splitters shall be
equal to 1l-1/2 times the width of the duct. Curved elbows having
& centerline radius less than 1-1/2 times the width of the duct .
shall be equipped with splitters. All square elbows shall be- equipped
with turning vanes. Splitters shall consist of curved metal blades.
Turning vanes shall be of the formed {double thickness) type. Splitters
and turning vanes shall be so srranged as to permit the air to make
abrupt turns without excessive turbulance, and shall be free from
vibration and noise when the gsystem is in operation.

C. Adjustsble splitter dampers shall be installed at all branch ducts.
The splitter shall be of a length equal to the width of the branch duct,
"and shall be constructed of 1B-gage alumimm. Each damper shall be
equipped with an accessible locking device that clearly indicates the
damper position and holds the damper firmly in place.

D. Ducts sball be reinforced and braced in accordance with ASHRAE recommend-
ations. The internal ends of 8ll slip Jjoints shall be installed in the
direction of flow. All uninsulated panels shall be cross-broken for
added rigidity.

FLEXTBIE CONNECTIONS

A, Flexible connections, constructed of material as approved by the Engineer,
shall be provided between all items of air-moving equipment and the ducts
to which they are connected, apd in other locations shown or called for
on the drawings.

PIPE SLEEVES

A. Pipes passing through roof and masonry partitions shall be fitted with steel
pipe sleeves. Each pipe sleeve shell extend through the respective roof
or wall, Sleeves through walls shall be cut flush with each surface.
Sleeves through roof shall exkend six incheg above roof. Slezves ghall
be securely cemented in place and shall be two nominal pipe sizes larger
in diameter than the passing pipes. Pipes passing through walls shall
have approved escutcheons installed on both sides of walls.
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13. VIBRATION-ABSORBING ISOLATTRS

A. All units of mecnanical equipment, such as fang, fan-coil units,
and pumps, shali be properly isolated from the building structure
by means of vibration-sbsorbing isolators such as Korfund peds.

1k, ELECTRICAL GROUNDING

A. All items of mechanical equipment, such ss fans, fan coil units,
ductwork, and pumps, shall be electrically grounded to the building
ground systems. Ground wiring is provided in Division 16, Section 16-A.

15. PIPE HANGERS

A. Horizontal pipe shall be supported by adjustable hangers at all turns
and at intermediate points not exceeding a spacing of ten feet apart.
Vertical pipe shell be supported by clamps or collars, spaced not over
20 feet apart. All pipe supports shall be of a type approved by the

Engineer.
16. CONTROL SYSTEMS

A. The Contractor shall instsll a samplete adjustable automatic control
system for each heating, ventilating, and air conditioning system as
shown or called for on the drawings. Final conmnections and adjustments
of all automatic control equipment shall be made by the manufacturer's
representative, or under his supervisgion.

B. Before starting work, the Contractor shell furnish t¢ the Engineer for
approval four prints of a shop drawing for each autamatic control system
to be installed. Upon completion of the work,; the Cortractor shali
furnish to the Engineer five certified prints of a disgrammatic layout
for each autamatic control system that has been installed. Layouts shall
show all control equipment, and the function of each item shall be
indicated for the different seasons.

17. PIPE FAERICATION AND INSTALLATION

A. Service piping shall be fabricated and installed by the Contractor as
follows:

(1) No pipe shall be ben* unless called for on the drawings or apprbved
by the Engineer, .

(2) The ends of all field~fabricated pipes, either screwed or welded,
shall be carefully reamed to inside diameter of pipe and shall
e free fram burrs, slivers, damaged threads, dirt, or other
foreign matter that would disturb fluid flow or prevent the making
of a tight joint.

'UCASB00217651




UCC Job No. 68003 Page 1586

17. PIFE FABRICATION AND INSTALIATION {comtd)

(3) A1l fisld-assewbled screwed pipe connections shall be made with
thread dope or ribkbon tepe specified in appropriate Valve and
Piping Specifirstions. Thread dope or ribbon tape shall be
applied to male threads only.

(k) The interior surfaces of all pipe shall be cleaned immediately
before erection, and shall be maintained in a clean condition
during erection. The cleaning procedure to be used shall depend
on the type and degree of contamination of the surfaces, and
shall be approved by the Engineer.

Instrument piping shall be fabricated and installed by the Contracior
as follows:

(1) Al1l lines shall be located in the field, and shall be so located
and arranged as to comnform to the installation requirements
specified on the drawings, and shall present the neatest possible
appearance. Instrument piping shal) not be installed around any
structural member in a manner that would prevent painting, inspection
for corrosion, or removsl of the member. If possible, instrument
riping shell not be supported from process and service piping or
process equipment, except where single Yines or single pairs of
lines may be most econamically installed by supporting them from
the piping or equipment. :

(2) A11 vends in lines shall be made with approved bending tools, and
shall be free fram kinks or flabs.

(3) 211 lines shall be blown free of any dirt or cutting burrs, and shall
be thoroughly cleaned before being installed. Where tube is cut
in the field, ends shall Ybe carefully reamed to the inside diameter
of the tube. Thread dope shall be used sparingly on male pipe threads
only. No dope shall be used on tube or tube fittings. Thread dope
shall be white lead, and gasket dcope graphite and oil. ’

18. TESTING

A,

After completion of each system, all steam, steam condensate and air: .l
piping shall be pressure tested for leaks. Steam and shteam condensate
Ppiping shall be tested witbh the service medium al service pressure.
Instrument air lines shall be tegted with 30 psig, clean, dry air., These

- lines shell be proved tigh® by spraying all cormections and joinbs with

soapless lather. A1l pipe undergoing testing will be considered satisfactor;
if no leaks appear within one hour after the start of the test. All lesks
detected by the first test slrll be stopped in a manner satisfactory to

the Engineer. If necessary, the tests shall be repeated, and all further
leaks stopped, until sabisfactory resulhs are obtained. All repairing

of leeks shall be done a® no expense to the Owner.
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18’

19.

20.

TESTING (contd)

B.

A direct-reading velocity instrument {furnished by the Contractor)
which has been recently tested and calibrated, shall be used to adjust
the air flow in the various ducts so that they will deliver the required
volume of air at each air supply and return opening, respectively.

After the above tests have been completed, general operating tests shall
be conducted in the presence of the Engineer. The general operating
tests shall cover a period of not less than 72 hours under normal
operating conditions for each system, and shall demonstrate that all
equipment is functioning properly and to the entire satisfaction of

the Engineer.

INSPECTION BY OWNER

A.

B.

The work shall be subject to the surveillance of the Engineer at all times.

If the Engineer finds any deviations in the work from the drawings or
specifications, and if he considers it necessary, he will stop the work.
Before the Contractor may continue the work, %the Engineer will submit,
in writing, his decision concerning such deviations. The Engineer’s
decision shall be binding on the Contractor and the Owner.

The work performed by the Engineer shall not relieve the Contractor of
any of the terms of the contract, or other responsibilitlies comnected
with the satisfactory ccmpletion of the work.

Before acceptance by the Owner, the entire system, or systems, including
all equipment, piping, ductwork, controls, and electrical work, shmll
be subject $o inspection and approval by a representative of the Owner’s
Plant Fire Protection Division.

MINCR EQUIPMENT SPECIFICATICNS

A.

Float-thermostatic traps (with strainers) shall be installed on all steam
coils and at all other points shown or called for on the Owner's drawings.
Units shall be equel in every respect to Sarco FI-15 Series.

Supply registers shall be double\deflection (both sets of louvers adjustable)
with opposed blade damper,clear lacquer finigh. Units shall be equal in
every respect to Connor Engineering Corporation Kno-Draft Style SAHVO,

sizes as indicated on the Owner's drawings.

Return air grilles shall have horizontal fing set at 0° deflection and
shall be equipped with opposed blade damper. Units shall be equal in
every respect to Connor Engineering Cerporation Type RFH.

Volume extractors shall be installed at all duct outlet registelz’x.

Units shall be individually adjustable and shall be equal to ConBor
Engineering Corporation Windtrol.
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21. CONTROL SPECTFICATIONS

Jtem No,

748 AC-101-~A -

Type:
Make:

Range:
Misc.:

Use:

Item No.

Dry buldb and relative humidity recorder.

Johnson Service Company 12R 24-hr., or approved equal,
chart with 7-day wind mechanical drive.

0 to 100, 500 charts, similar for both pens.
. Thermal system Class 1-A Code 442 with Model 27107
dewcell and box type pens.

To record temperature and relative humidity leaving
Units 201 and 202 supplying air to AC Units 205 and 206.

/

748 AC-101-B

Type:
Make:
Action:
Use:

Item No.

Reverse acting relay.

Johnson Service Company C-208, or approved equal.

A rise in pilot pressure causes a fall in branch pressure.
To reverse the room humidostat signal to operate the stages
of refrigeration.

748 AC-101-C

Type:
Make:
Use:

Ttem No.

High pressure selector.

Johnson Service Company C-122, or approved equal.

To select the branch pressure from either the roam
thermostat or the room humidostat,whichever is calling

for the greatest amount of cooling, and operate the two (2)
stages of refrigeration.

748 AC-101-D

Type
Make

Action:
Use:

s oe

Ttem No.

Pressure electric switch.

Johnson Service Company G-271, or approved equal.

Close on rise in pressure. ’

To bring on the first stage of refrigeration whenever either
the room thermostat or roam humidostat requires 1i%.

748 AC-101-E

Type:
Mske:
Action:
Use:

Pressure electric switch

JdMrigon Service Company G-271, or approved equal.

Close on rise in pressure.

‘Series with second stage of refrigeration to emergize this
refrigeration whenever the room thermostat or room humidostat
requires it.
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21.

CONTROL SPECIFICATIONS (contd)

Ttem No. 748 AC-101-F

Type: Solenoid air valve.

Make : Johnson Service Company V-2i4, or approved equal.
Action: Two-position

Voltage: 208

Use: To close mmidifier valve on fan failure.

Ttem No. 748 AC-101-G

Type: Subtmaster thermostat.

Make: Johngon Service Company T~90), or approved equal.
Action: Direct acting reverse readjustment.

Use: To maintain the desired steam coil discharge temperature

by modulating the normally open stemm valve, and to have
this temperature reset from the room thermostat.

Item No. 748 AC-101-H

Type: Normally closed steam humidifier velve.

Make: Jolnson Service Campany V-3970, or approved equal.
Size: 1/2" 1.p.8.

Operator: Rubber diaphragm spring range 5 to 9 pounds.
Action: Normally closed - air to open.

Capacity: 135# per hour

Steam Supply: 15 psi

Uses Steam control to the grid humidifier.

Ttem No. 748 AC-101-J

Type: Steam grid humidifier. -
Make: Johnson Service Company. H-201, or approved equal,
Migc.: Entire construction of copper with inlet and drain connections.
Use: ’ To add steam to the air when the rocm hnimidostat calls for
an increase in space humidity. )

Ttem No. 748 AC-101-K

Type: Steam heating coil valve. 7

Make: Johnson Service Campany V-3752, or approved equal.
Size: 1" I.P.S.

Operator: Rubber disphragm spring range 5 to 9 pounds. *
Action: Normally open - air to close,

Capacity: 320# per hour.

Steam Supply: 15 psig

Uses Steam control to the heating coil.
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21.

CONTROL SPECIFICATIONS (contd)

Item No. 748 AC-101-L

Type: Room thermostat,
Mske: Johnson Service Company T-L002, or approved equal.
Action: Proportional direct acting, air on branch on a rise
in temperature.
Range: 55 - 85°F.
Sensitivity: Adjustable 1 - 8 PSI/F°.
Misec.: Furnish necessary mounting equipment and cover.
Use: To maintain the space temperature by modulating the steam

heating coil and sequencing the stages of refrigeration.
Item No. 748 AC-101-M

Type: Room humidoestat. A

Make: Johnson Service Company H-L100, or approved equal.

Action: Proportiocnal reverse acting, air on branch on a fall
in humidity.

Range: 10%-95% RH.

Sensitivity:  Adjusteble 1 - 8 PSI/1% RH,

Misc.: Furnish necessary mounting equipment and cover.

Use: To maintain a desired space humidity condition , by

modulating the grid humidifier valve, and sequencing the
gtages of refrigeration.

Ttem No. 7W8 AC-101-N

- Type: High-limit insertion humidostat.
Make: Johnson Service Company H-159, or approved equal.
Action: Reverse acting, rise in humidity causes & fall in branch pressure.
Range: 10%-95% RH.
Sensitivity:  Adjustable 1 - 10 PSI/1% RH.
Mise.: Furnish necessary mounting equipment.
Use: To prevent the humidity of the discharge air from rising too

high and causing condensation.

Ttem No, 748 AC-101-P

Type: Pressure reducing valve.
Make: Johnson Service Company R130, or approved equal.
Use: To reduce plant air supply to 20#.

Ttem No. 748 AC-101-R

Type: Instrument air filter.
Make: Johnson Service Company ALOO, or approved equal.
Use: To filter the air supply for control use,
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21.

CONTROL, SPECIFICATIONS (contd)

Ttem No. 748 AC-102-A

Type: Single temperature room thermostat.

Make: Johnson Service Company, or approved equal.

Action: Proportional direct acting, air in branch on rising temperature.
Range: 55 - 85°

Sensitivity: Adjustable 1 to 8 PSI/F°.

Mise.: Furnish necessary mounting equipment and cover.

Use: To modulate heat coil valves and face and by-pass dampers

to maintain desired space dxry bulb conditions.

Ttem No. 748 AC-102-B

Type: By-pass damper operator.

Meke: Johnson Service Campany D-251, or approved equal.
Size: #4 - 3 5/8" stroke.

Spring Range: 5 - 10#.

Misc,: Furnish moulded rubber diaphragm, mounting bracket,

linkage and crank arm for properly comnecting to preheat
coil by-pass damper.

Use: To modulate preheat coil face and by-pass damper in
accordance with load demand.

Ttem No. 748 AC-102-C

Type: Freeze protection thermostat.

Make: Johnson Service Company T-751,.or approved equal

Action: Nownmlly open (close on temperature rise).

Range: 15 - 55°F.

Differentisl: S°F.

Misc.s Furnish manual reset feature, SPST, line voltage contact
block and 20' sensing element.

Use: To stop unit fan should preheat coil discharge temperature

fall below a predetermined setting.

Ttem No. 748 AC-102-D

Type: Preheat coll steam valve.

Make: Johnson Service Company V-3752, or approved equal.

Size: 1/2" IPS

Action: Proportional, normally open (alr to close).

Size: 39#/Hr, 15 psig steam.

Body: Cast Brass, 150 PSI rating, Scrd., seat against supply pressure.
Spring Range: O - 13#

Top: V-3000, exposed, rubber diaphragm, field changeable.

Use: To vary steam flow to heat coll in accordance with load demand.
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21.

CONTROL SPECIFICATIONS {contd)

Ttem No. 748 AC-102~E

Type: Three-way a8ir valve.

Make: Johnson Service Company V-6133, or approved equal.

Action: Two~position.

Size: 1/8" IPS, Scrd. openings.

Use: To open steam valve in accordance with outside air temperature.

Item No. 7h8 AC-110-A

Type: Room thermostat.
Make: Johnson Service Company T-4002, or approved equal.
Action: Proportioned direct acting, air on branch on a rise
in temperature.
Range: 55 to 85
Sensitivity: Adjustable 1 - 8 psi/F°.
Mige.: Furnish necessary mounting equipment and cover.
Use.: To maintain the space temperature by modulating the steam

heating coil.

Item No. 748 AC-110-B

Type: Steam heating coil valve.

Make: Johnson Service Company V-3752, or approved equal.

Size: 1/2" I.P.S.

Operator: Rubber dlaphragm spring range 5 to 9 pounds.

Action: Normally open-sir to close.

Capacity: 60#/hr

Steam Supply: 15 psig

Use: Steam control to heating coil.

Item No. 748 AC-111-B

Type: 3-way heating coil valve - piped bypass.

Make: Johnson Service Company V-L4322,

Body: Cast brass, 150 psi rating, screwed, 2 inlets, 1 outlet.
Capacity: 45 GM, 2# darop.

Spring Range: 5 to 9 psi.

Top: V-3000 exposed, rubber disphragm, field changeable.

Use: To vary amounts of condenser water flowing through tower

to maintain discharge temperature.
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CONTROL SFECIFICATIONS (comtd)

Item No. TuB AC-

311-C

Type:
Make:
Action:
Range:
Misec.:

Uge:

Ttem No. 748 AC-

Pressure electric switch.

Johnson Ser<vrice Company G-271.

Normally open (close on increased pressure).

3-35# (field adjusteble).

Furnish necessary mounting bracket, fittings, and pilot
pressure alr gauge and line voltage contacts.

To cycle tower fan in accordance with load demands.

111-D

Type:
Make:
Action:

Range:
Senszitivity:
Mise.:

Use:

Item No, 748 AC-

Capillary ingartion thermostat.

Johnson Service Company T-800.

Proportionsl, reverse acting (air in branch on felling
temperature).

-30 to 300°F.

Adjustable, 1/8 to 5 psi/°F.

Furnish supply and branch air gauges and fittings,
liquid filled stainless steel compensated capillary with
"B" puld and well.

To modulate 3~way valve on tower water to maintain constant
condenser water temperature.

111-E

Type:
Make:
Size:
Body:
Spring Range:
Top:
Use:

Ttem No, 748 AC-

Reheat coil valve.

Johnson Service Company V-3020:

3/1}"

Cast brass, 150 psi, screwed.

5- 9.

V-3000, exposed rubber diaphragm, field changeable.
To vary steam supply to heating coil in tower basin.

11-F

Type:
Make:
Action:

Range:

Sensitivity:
Misc.:

Use:

Capillary insertion thermosbat.

Johnson Service Campany T-800,

Proportional, reverse acting (air in branch on falling
temperature).

-30 to 300°F.

Adjusteble, 1/8 to 5 psi/°F.

Furnish supply and branch air gauges and fittings, liquid
filled stainless steel compensated capillary with "B”
bulb and well.

To modulate steam valve on tower basin in accordance with
load demands.
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21. CONEBQB%SPECIEICAEI!EEL(contd)

Ttem No. 748 AC-112 - Underground Steam Supply System

A,

Contractor shall furnish and install underground, insulated steam '
piping as shown on the drawings. Muati=tpre pipes to be installed within
a single prefabricated steel conduit casing, as indicated on the plans.
Underground insulated piping shall be Ric-Wil Prefabricated Insulated
Pipe Units as mamfactured by Ric-Wil, Incorporated, Barberton, Ohio
(or approved equal). Conduit shall be l6-gauge galvanized corrugated
steel conduit "Galva-Flex" having full-welded lock seam, or 10 gauge
galvanized smoothwall conduit "Galva-Gard" miltiple machine coated
with high melting point asphalt with an interposed layer of fiberglas
cloth and one (1) final outer wrap of asphalt impregnated fiberglas
reinforced asbestos pipe line felt spplied spirally under tension.
Minimum coating thickness will be 3/1€ inches.

The unloading, handling, and installation of the underground insulated
piping system to be in strict accordance with the manufacturer's
recommendations. A qualified, factory-trained representative of the
conduit manufacturer shall be present during a2ll critical periods of

the installation and tests of the pipe and conduit, and shall furnish

a certificate upon completion of the installation indicating that the
system was installed in accordance with the mamufacturer's recommendations.

Steam piping shall be 2" @ 200 ps1 A-53, Gr B, seamless Sch 40 with
welded joints.

seamless1&ﬂr~4¥>ﬁﬂdﬂf1ﬂﬂﬁ§ﬁ?jﬁ$ﬁt§' All piping shall be hydrostatically
tested in the field under a pressure of LOO psig, and all piping joints
shall be hammer tested.

Piping shall be insulated with Calcium Silicate Insulation, 1-1/2" thick
for Steam Line, T—thicifer-Comtemsaty Rrtmrnbine.—

Conduit Connectors shell be minimm 10 gauge and of the welded type.
Conduit shall be air tested in the field at 15 psig and all joints shall
be soap tested. Air pressure shall be kept in conduit while backfilling
is being conducted and until system is campleted and turned over to the
Owner. After conduit field joints have been soap tested, this Contractor
shall apply Rip~Coat Mastic Blanket protective coating over the conduit
connectors.

Conduit ends shall be provided with end seals or gland seals as required
where conduit enters buildings. Conduit seals to have drain and vent
openings. Conduit to be vented to atmosphere. The terminal ends of
conduits in walls at buildings shall be equipped with leakplates.
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Ttem No. 748 AC-112 - Underground Steam Supply System (contd)

G. Contractor shall furnish and install concrete anchér block to be poured
around each steel anchor plate and conduit in accordance with the
manufacturer's recommendations.

H. Base of trench shall be of clean earth, sand, or limestone screenings
to provide a 4" bed and properly hand tamped. Backfill to be of
clean earth, sand, or limestone screenings completely enveloping
conduit on both sides and top to a minimum thickness of 6". All
backfill shall be carefully hand tamped in 6" layers until 18" has
peen deposited over top of the conduit.

I. No underground conduit system (or manufacturer) will be acceptable that
has not been mamfactured and field tested under actual conditions for
a period of five (5) years or more.

Ttem No. 748 AC-113 - Ceiling Diffuser

One Cornor Engineering Campany, or approved equal, 12" neck size, Style
KPDG ceiling diffuser with standard finish.

MAJOR BQUIPMENT SPECTFICATIONS

Ttem No. 748 AC-101 - Air Conditioning Unit .

One (1) Trane or approved equal, Model SUW 150, 15 ton verticel floor-mounted
self-contained water cooled air conditioning vnit. Unit shall be equipped with
two (2) 7-1/2 ton compressors, factory charged with R-22 refrigerant, hot

gas bypass to be field installed on lead compressor. Unit shall be capsble

of operating on 44O -~ 3 ~ 60 current. Steam heating ccils shall be steam
distributing type, capable of heating 6000 CFM air from 35°F to 80°F with

15 psig steam. Filters shall be throw-away type. Front return air panel

not required. Water regulating valves not required.

Fans shall deliver 6000 CFM air at 3/4 in. external S.P. and 2.7 BHP. Fan
motor is a 3 H.P. 440-3-60 open motor with adjustable sheave. TFull load
amperagé is 3.8 amps for the fan motor and 24.8 amps for each compressor.

Cooling capacity shall be 191,000 BIU/HR handling 6000 CFM st EAT = 86° FDB
and 71° FWB. Condensing temperature shall be 105°F with 30 GFM of 85°F
cooling water. :
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22.

MAJOR EQUIPMENT SPECIFICATIONS (contd)

Ttem No. 748 AC-102 - Heatingz and Ventilating Unit

Unit is Model H1016LPHVFYA American Air Filter, or approved equal, horizontal
deck mounted heating and ventilating unit. Unit is for roof top mounting

and is completely weatherproofed including gasketed access door, caulked panels,
totally enclosed belt guard and motor enclosure. Unit is to discharge 750 CFM
of air at 1.30 in. T.S.P. of which .50 in. is external. Unit has an outlet
velocity of 1420 FPM with a 1 row, 10 FPI. American Air Filter Type DT

steam distributing coil. Coil has 1 in, 0.D. condensing tubes and 5/8 in.
0.D, distributing tubes, and a capacity to raise the air temperature from

O°F to 100°F based upon 15 PSIG of steam and a coll face velocity of L75 FPM.
The fan wheel is forward curved and 8-1/8 in. diameter and is to be driven at
1164 RPM and 0.29 BHP through an adjustable V-belt drive by a 1 HP, 1750 RPM,
230/460 volt, 60 cycle, 3 phase, T.E.F.C. Motor. Fan discharge position is
No. 1 with the motor located in position No. 2A. Unit has an angle bank
filter section with one (1) American Air Filter No. 5700, size 16 x 25
throw-away cell, filter area is 5.65 sq. £. velocity though the filter is

135 FPM with a Swartwout Model 4-W 4 in. deep fixed galvanized louver to be
mounted on the inlet, Louver size is 15 in. x 25 in. with 2 mesh galvanized
bird screen. Coamplete with rubber-in-shear vibration isolators set No. AA-1,
External face and bypass section, dampers and bypass duct.

Ttem No, Th8 AC-103 - Roof Exhsuster

Unit is a size 33 Type MS upblast discharge, clockwise rotation, Clarage, or
approved equal, belt driven ready unit, to exhaust a capacity of 3250 CFM at
1.0 in. 8.P. The Type MS wheel is belt driven at 1469 RPM and 1.05 BHP
through an adjustable V-belt drive by a 1-1/2 H.P., 1750 RPM, one speed
230/14-60-3-60 TEFC motor. Unit is complete with outdoor cover which covers
both motor and drive. Type "B" non-spark construction and vibration pads.

Item No, 748 AC-104 - Roof Exhauster

Unit is a size 12 DLS upblast discherge, clockwise rotation, Clarage, or
approved equal, direct drive ready unit. Capacity 477 CFM at 3/8 in. S.P.
Direct driven by a 1/6 HP, 1725 RPM 230/460-3-60 TEFC métor. The fan is of
AMCA Type "B" non-sparking construction. Complete with outdoor cover and
vibration pads.

Item No. 748 AC-105 - Lavatory Vent Fan

Unit is Model 16FCW Swartwout, or approved equel, direct drive wall FiberAire
exhaust fen. 120 CFM capacity at 1/U in. S.P. Has a non-sparking aluminum
wheel and is direct driven by a 1/25 HP, 1550 RPM, open motor, 115/60/1.
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22. MAJOR EQUIPMENT SPECIFICATIONS {contd)

Ttem No. 748 AC-106 - Autamatic Discharge Louver

Unit is size 20 in. x 16 in. Swartwout, or approved equal, Model 29T
counter balanced relief dampers for wall mounting.

Ttem No. 748 AC-107 - Filtered Air Supply Unit

Unit is Size 50 American Air Filter, or approved equal, make-up air supply
unit with bag type dri~pak filter. 500 CfM capacity less inlet plerum.
Camplete with fan and 3/4 HP 230/460-3-60 explosion proof motor. Arrangement

No. A.
”—-' - P .
&m No. 748 AC-108 - Copdengate—Pamizm T C T I L
' T o .

Ynit is Weipman, or approved equal, Model 299:61&»??50?’?5’.@1% condensate Y
return unit. 100078q: fti-ef-direct redfition discharging against a "
pressure of 40 PSI. Unit. consists of a vertivat-wmipump glose coupled .
to a 3 HP, 1750, RPM 230/L60-3-60 open motor. Also complete WitH a-2Q, !
gallon-cast iron receiver with low return inlet, glass gauge, and float ™ ]

. . ~ - ’
F— . e . PPN . . L.

i aaaen e e 2T " . Trreeraen og Y omr et T e
Item No. 748 AC-109 - Steam Reducing Valve

Furnish and install unit with capacity to reduce 1000 1b./hr. steam from
200 psig to 15 psig. Unit shall be equal in every respect to Sarco Company
Type 25P, size 1/2 in. pilot actuated, diaphragm-operated, with ductile
nodular iron body. Unit shall be installed in strict accordance with
rmanufecturer's recamendations.

Ttem No. 748 AC-10G-A - Steam Trap

Size 3/4 in. I.P.S., Sarco Campany, or approved equal, Type FTO, float
thermostatic steam trap suitable for 200 psig steam.

Ttem No. 748 AC-110 - Unit Heater

American Air Filter, or approved equal, Model SB HU 1033, horizontal unit
heater, capacity 56,300 BTH with 15 psig steam, 60°F entering air and 1lh40°F
leaving air, 1/h HP, 1750 RPM 230/L460-3-60 totally enclosed one speed motor
camplete with fan guard and vertiecal deflectors. Fan to supply 578 CFM at 70°F.

Ttem No., 748 AC-111 - Roof Mounted Water Cooling Tower

Unit is Marley Company Permatower No. 5815 complete with float valve and 0.7 HP
motor suitable for 220/440 volt, 3 phase, 60 cycle curvent with a full load
capacity of 1.2 amps on 440 volts.
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22. MAJOR EQUIPMENT SPECIFICATIONS (contd)

Ttem No. U8 AC-111-A - Cocling Waber Cirsulating Pump

Unit is Weimman single sisge end suction broaze fitted General Service
Model 1-1/2 X - 1-1/2 - 1 complete with non-overloading totally enclosed,
weatherproof motor, 2 H.P., 1750 REM, 220/440 3-60 current capable of
delivering 45.5 GPM of 85°F cooling water at a TDH of 60 feet. Unit

has 2 in. I.P.S. suction and 1-1/2 in. IPS discherge FPT connections.
Pump shall have Crane type mechanical seals. Pump shall be electrically
interlocked with the compressors of Item No. 748 AC-101 such that the
pump will operate only when the compressors sre in operation.
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SCOPE OF WORK

A. The wbrk under this Section includes the furnishing of all supervision,
labor, materials, tools, and equipment necessary for, and incidental to,
application of all thermal insulation as shown or called for on the
drawings, and specified in the Owner's Insulation Specifications.

B. The following items of related work are included in other divisions of
these specifications:

(1) Roof insulation, Section 7A,
MATERIALS
4. Insulation material shall be in accordance with Owner's Specifications

14y, 15H, 18 FX, and 23H, which are included and made a part of these
specif;cations

APPLICATION

A. Insulation shall be applied in accordance with instructions and
details given in the mumbered Insulstion Specifications - T
and the General Insulation Specifications which are included and made
a part of these specifications,

B. Type and thickness of insulation shall be as shown or called for on the
drawings.

C. Insulation shall not be installed until after respective piping systems
have been tested and approved. Where Contractor does otherwise, it
shall be his responsibility to remove and replace the insulation at his
own expense.
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1. GENERAL CONDITIONS

A. These specifications describe the work required to furnish, install,
and connect in operative condition all materials, equipment, apparatus,
and required appurtenances necessary to provide the electrical systems
specified herein and indicated on the drawings.

B. Items of Work

(1) Provide all safety switches, motor starters, lighting fixtures,
bus ducts, and any other electrical equipment and material specified
herein or indicated on the drawings and which is not specifically
designated as beingprovided by others.

(2) Provide all breaker panels, power snd control wiring for heating,
ventilating, and air conditioning equipment unless otherwise
specified to be furnished by others.

(3) Provide grounding of structural steel and equipment as indicated
on drawings and hereinafter specified.

(4) Provide testing of electrical work.
(5) Provide Fire Alarm System as indicated on drawings.
C. Codes

(1) fThe electrical installation shall comply with all local and state
laws and ordinances, and with the latest revision of the National
Electrical Code.

(2) Laws, ordinances, and codes shall take precedence gver specifications
and drawings, in the event of conflict. The Contractor shall obtain
written approval from the Engineer before changes are made because of
conflict.

D. Conflicts with Other Classes of Work

All conflicts with other classes of work that cause deviations from

location or conduits as shown on the drawings shall be settled in a

manner sabtisfactory to the Engineer before proceeding with the work.

2. MATERIALS

A. Proprietary Products

(1) Manufacturer's products specified are descriptive of type and quality
required. Products of other reputable manmufacturers of this same
type and quality may be substituted.
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2. MATERIALS (contd)

A.

Proprietary .Products (contd)

(2) Materials and equipment shall be standard products of manufacturers
" regularly engaged in the production of such materials or equipment
and shall be the Manufacturer's latest designs.

Conduit

(1) Aluminum conduit and fittings shall meet all requirements of the

American Standard for Rigid Aluminum Conduit, ASA C80-5, latest
revision.

(2) Electrical metallic tubing and fittings shall meet all requirements
of the American Standard for EMI conduit, latest revision.

(3) Flexible Metallic Conduit may be used at indoor dry locations:
Where limited flexibility is required, such as at motor terminals,
flexible metallic conduit shall be "Sealtite" Type UA as manufactured
by American Brass Company.

Boxes - OQutlet and Switch, Pull and Junction

(1) General

Boxes and covers shall be of steel, sizes proportioned to conduit or
conductors serviced, protectively coated inside and outside with a
metallic conductive material. such as tin, cadmium or zinc. -

~

Wiring Devices
(1) Local light switches shall be low voltage as indicated on drawings.

(2) Convenience outlets for 110 volt general purpose use to be duplex,
15 ampere, 125 volt, 3 wire grounding type, Hubbell No. 5262.

(3) All switch and convenience outlet plates in general purpose areas
to be Hubbell .O4O stainless steel chrame-x plates and to suit
outlets installed.

Conductors

(1) Power and Lighting

a. All wire size 12 and larger shall be stranded.

b. Wires and cables 600 volt and below shall be Type "TW" with 3/64"

minimum thermoplastic insulation unless otherwise noted on drawings.
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2. MATERIALS (contd)

F.

Grounding Materisl

(1) Grounding Conductors

(2)

Soft drawn or medium hard drawn copper wire, strap, or as called
for on drawings. Sizes No. 4 and smaller - solid; No. 2 and
larger - stranded. Sizes asmaller than No. 6 shall not be used for
buried grounding conductors.

Driven Rod Electrodes

Copper, copper-clad steel or copper alloy, pointed on one end to
facilitate driving. Each rod shall bear figures to show the size
in inches and the length in feet. Cross-section shall not be
less than the area of a 3/4" diameter circle and the length shall
be not less than 10'.

3. WORKMANSHIP

A.

Conduit

© (1) Locating and sizing of conduits or ducts in or passing through floors,
walls, etc., .shall be ‘the responsidbility of the Contractor.

(2) Im no case shall any duct be formed, or any condult be bvent, or any
fabricated elbow be applied to less than the allowable bending radius
of the conductor to be installed.

(3)

Conduits Overhead

a.

Separation of not less than 6" shall be maintained between all
conduits and the insulation of hot water, steam lines or any
other work liberating heat in excess of conductor rating. When
this separation cannot be maintained, a pipe covering shall be
used, applied on the conduit and subject to the approval of the
Engineer.

The exact locations and routing of conduit, when not shown in
detall on drawings, shall be determined by the Contractor subject
to approval by the Engineer.

When necessary to make field bemds, they shall be made with tools

designed for conduit bending. Heating of conduit to facllitate
bending will not be permitted.

End of condult runs shall be protected immediately after installation
by steel bushings and flat non-corroding metallic discas: Discs
shall not be removed until necessary in order to pull wire. Con-
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3. WORKMANSHIP (contd)

A. Conduit (contd)

(3) Conduits Overhead (contd)

d.

tractor shall be responsible for the entrance of foreign matter
into the conduit system and shall make repairs or replacements
if necessary at no extra expense to the Owner.

Motors mounted on slide rails shall be commected to conduit
system as shown on the drawings with a flexible metallic

conduit or coupling to allow for a minimum motor movement of
1-1/2" in either direction. The length of flexible conduit

mist be a minimm consistent with Mamufacturer's standard lengths
and recamended bending radii.

Motors on vibration mounts shall be commected t¢ rigid conduit
system as shown on the drawings with flexible metallic conduit
to permit maximum expected movement.

Location of supports for conduit

Max. Spacing

Conduit Size Location of Supports

Inches Feet

Horizontal Runs
1/2 & 3/4 Any Location 6
1" & Larger Any Location 8
Vertical Runs

1/2 & 3/4 Exposed 7
1&1-1/h Exposed 8
1-1/2 & Larger Exposed 10
Up to 2 Shaftways 14
2-1/2 & Larger Shaftways 28
Any Concealed 10

Pull boxes shall be installed to sectionalize runs of éonduit
where the mumber of 90 degree bends exceeds the following:

Max. Length of Run Max. No. of 90 Deg. Bends

Feet

0-49
50~-95
100-149
150-1.99

HMOW
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3. WORKMANSHIP (contd)
A. Conduit (contd)

(3) Conduits Overhead (contd)

i. Exposed conduit shall be run at right angles to or parallel
to building structural members wherever possible and shall be
adequately supported by brackets, clamps, or braces wherever
required. Diagonal runs shall not be made except in special
cases or in concealed work, and must be approved by the Engineer.

j. Conduits shall be rigidly suppcrted with one hole malleable
iron conduit clamps, Unistrut Corporation supports or C. C.
Korn Company's clemps, depending on the type of constriction
or as indicated. Where a group of conduits run together, support
on hangers fabricated from light steel framing, Unistrut or as
indicated. 8ize all such hangers to accommodate at least 25
percent more conduit than is to be installed.

k. Perforated flat steel strap shall not be used for supporting conduit.

1. Conduit shall be installed in such manner that wires may be
removed and replaced at a later date.

m. Conduit shall be contimuous from outlet to cutlet and from
cutlet to cabinets, junction or pull boxes, and shall enter
end be secured in such a manner that each system shall be
electrically continuous from a point of service to all cutlets.

n. When local interferences require changes in the location of outlets
from those shown on draswings, such changes may be made only if
approved by the Engineer.

B. Conductors - Insulated

(1) Bending radius of any insulated cable or conductor, either permanently
or temporarily, shall not be less than minimum recommended by Mamufacture:

(2) To facilitate pulling of cables in ducts, Electro-Compound Campany,
"Yer-Ease", Ivory Soap Flakes or powdered soap stone only may be used.

{3) Attachments for pulling cable shall be patented cable grips, or other
devices subject to the Engineer's approvel. In using woven basket
grips on lead-covered cable, care shall be taken to avoid damage to
cable-end seal, which shall be maintained during cable installation.

(4) Maximom pull tension for any conductor or cable shall not exceed
Mamufacturer's recomuended value when measured by tension dynamometer.
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3. WORKMANSHIP (contd)

B. Conductors - Insulated {contd)

(5)

(6)

(7)

(8)

(9)

(10)

After being pulled in, each cable or conductor shall be identified
at both terminations and in junction boxes and pull boxes by
attachment of suitable plastic or non-ferrous metal discs or
markers, stamped with the circuit designation shown on drswings.

In terminal boxes, panelboards, switchboards, or any temmination
in close proximity to energized parts, identifying discs or
markers shall be plastic or fiber attached to cable with strong twine.

Connections to insulated leads, current transformers or busses
shall be covered and taped in a manner appropriate to the class
of insulation originally on conductor. Irregular connectors

and surfaces shall be plastered smooth with Johns-Manville Dux~
Seal. or equal before taping. -AlL terminal taping shall be painted
with General Electric Company Glyptol No. 1201. :

Where conductors emerge from a lead sheath they shall be protected
fram moisture and mechanical injury by suitabdle and approved
terminators or potheads designed for the voltage and conductor
capacity used.

Non-leaded shielded conductors or cables shall be terminated in
approved potheads., The shield shall be treated as a live conductor
and shall be properly grounded. It shall be the Electrical Sub-
contractor's responsibility to obtain fram pothead mamufacturers
particular instructions and recommendations for terminating each
class of shielded cable.

Connection of conductors No. 6 AWG and larger, to panels and
apparatus shall be by means of approved lugs or comnnectors.
Cast copper lugs shall be used on all feeder csables.

C. Communications - Fire-Alarm, Private Telephone, Electronics

(1)

Cables or conductors shall be provided in continuous length. Where
discontinuous lengths are unavoidable, approved terminal boxes with
suitable terminals shall be provided as junction points.

D. Lighting Systems

(1)

(2)

Rows of fixtures shall be installed accurately as to line and level.
Fastenings and supports shsall be firmly set so that fixtures will
not be distorted by handling incident to normal maintenance.

Fixture wire shall not be less than No, 16 AWG.
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3. WORKMANSHIP (contd)

D. Lighting Systems (contd)

(3)

(1)

Local switches shall be mounted 4'6" fram floor. When located
near doors, they shall be close to trim on lock side.

Convenience outlets shall be mounted at 1'6" from floor, unless
noted otherwise on drawings. Outdoor outlets shall be weather-
proof and mounted 4'6" above grade.

(5) At time of final inspection all fixtures and equipment must be
complete with the required glassware and/or reflectors which
must be clean and free of defects. Any glassware or reflectors
broken prior to the time of final acceptance mist be replaced.

- (6) Lighting panelboard shall be installed at a height not exceeding 6'
to the centerline of the topmost breaker.

(7) ZLemps shall be furnished and irstalled by the Electrical Sub-
contractor for 115-volt operation.

(8) A aurable and legible directory shall be inserted in the lighting
panelboard identifying the number of breaker or switch and the
agsociated area or room to be lighted. This directory is to be
typewritten.

(9) Ballast for all fluorescent fixtures shall be Class "P"..

E. Power System

(1) The Contractor shall check the overload relay heaters furnished
with motor starters, with the full loed current as shown on each
motor nameplate and with the overload relay heater selection tables
in the catalog of the manufacturer of each starter supplied.

(2) If any overload relay heater as supplied with a starter is rated
incorrectly, the Electrical Subcontractor shall replace it with
one of the size and make as required by the manufacturer of the starter

F. Grounding .

(1) General

a. All conduits, cabinets, motors, panels, secondary neutrals
and other exposed non~current carrying metal parts of electrical
equipment shall be grounded.

b, All contact surfaces shall be thoroughly clean and bright, before
connections are made, to insure making good electrical contact.
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3. WORKMANSHIP (contd)

F.

Grounding (contd)
(1) General (contd)

e¢. All grounding connections shall be made by the "Cadweld"
process or mechanical type connectors; bolts and nuts shall
be of silicon bronze material and shall be secured by lock
washey or equivalent.

¢. All clamped Joints shall be made up fimmly, and where located
underground shall be completely covered with a suitable heavy
coal tar coating such as "Bitumastic No. 50", as made by
Koppers Company, or equivalent, after the connection is made.

Cathodic Protection

(See Section 16B.)

Structursl Supports

(1) steel supports, rod supports, hangers, etc., for transformers,
panelboards and other control eguipment shall be furmmished and
installed by Contractor. If supports for these have not been
deslgned by Owner, they shall be designed end fabricated by
Contractor subject to approval by the Engineer.

Telephone Tnstallation shall comply with the regulations of the local
telephone company. '

Equipment Identification

A. Peeder switches and breakers, motor starters, power and lighting
panelboards, unit substations, disconnecting switches and other
similar equipment having important functions in process or safety
requirements, shall be identifled in a clear, legible, and durable
manner. Stenclling or skilled free-hand painting may be employed.
Color of the imprint shall be suitable contrast to the applied
field.

Tests
(1} All tests shall be performed in the presence of the Engineer.
The Contractor shall fumish all instruments and personnel

required for the tests. The Ownexr will furnish necessary
electrical power.
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3. WORKMANSHIP (contd)

K.

Tests {contd)

(2)

(3)

(¥)

Insulation Resistance Test shall be made in accordance with the
applicable provisions of NEC, after all wiring and connections
are completed.

Operation Test

Equipment shall be energized and full load shall be carried for a
minimum of 2 hours, unless otherwise required by the Engineer.
Egquipment shall be checked at this time for proper starting,
rotation, heating, undue vibration, noises, stc.

Grounding Tests for the grounding system shall be made in accordance
with one of the following methods and the combined resistance of
the grounding conductor and the comnection with ground shall not
exceed 3 ohms for water pipe connections or 25 ohms for artificial
(buried or driven) grounds.

8., Three Point Method, using an emmeter and volimeter with alternmating
current or direct current power supply.

b, chnniercial Instrument Method, using "Megger" ground tester as

manufactured by James G. Biddle Company, Philadelphia, Pa., or
"Vibraground" tester manufactured by Associated Research, Inc.,
Chicago, Illinois.

Responsibility

(1)

(2)

(3)

Coordination of Work

It shall be the responsibility of the Contractor to determine to

his satisfaction the quantities of material, equipment and labor
involved. He shall cooperste with other trades, whether specifically
nmentioned in specification or implied, to adjust all conflicts to the
mutual satisfaction of all concerned.

I_nﬂection

All work will be subject to field inspection by the Engineer. After
completion of the work the Contractor shall furnish the Ouner a
certificate of final inspection and approval fram the electrical
inspection agency having jurisdiction.

Permits

The Contractor shall obtain permits local or otherwise, required for
the performance of this work.
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3. WORKMANSHIP (contd)

L. Responsibility (contd)
(4) Guarantee

Vhen a part of the electrical system is placed in service by the
Owner prior to the date of final approval, the particular system
or equipment shall then commence its cone year period of guarantee.
This guarantee shall expire one year after such system or equipment
is placed in service without regard to the date when the final
certificate of approval covering the entire gystem is granted.
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Fage 16B1

1. GENERAL REQUIREMENTS

A.

Scogg

The Contractor shall furnish all labor, materials, tools, and equipment
necessary for the installation of cathodie protection systems, as shown
or called for on the Drawings, and as specified in these specifications.

Materials and equipment to be furnished by the Contractor shall include
the following:

(1) A1l ancdes.
(2) A11 wire, cable, and splicing kits for wire and cable.
(3) All meterials and equipment for Thermit welding.

(k) A1l coating materials.

2. MATERTALS

A.

B.

Electrical Conductors

(1) Secrificial Anode System - Electrical conductors for the sacrificisl
anode system are tabulsasted as follows:

Designation Description
¢f Conductor Where Used of Conductor Color Code
Anode lead From single anode No. 12 AWG TW Black
to pipe s0lild copper wire
Anodes

(l) Magnesium Anodes. All magnesium anodes shall be the 17-1b packaged
backfill type, such as "Galvomag", mesnufactured by the Dow Chemical
Company, Midland, Michigsn, or approved equal.

Cable Splicing Kits

A1l kits for splicing ceble shall be Scotcheast No. S0-B1, manufactured
by Minnesota Mining and Manufacturing Company, St. Paul, Minnesota, or
approved equal.

Thermit Welding Materials and Equipment

Thermit welding materiels and equipment shall be Cadweld, manufactured

by Erico Products, Inc., Cleveland, Ohlo; Thermoweld, manufactured by
Continental Industries, Inc., Tulsa, Cklahoma; or Thermoweld, manufactured
by the Bumdy Corporation, Norwalk, Comnecticut, or epproved equal.
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2, MATERIALS (contd)

E. Compression-Type Connectors

Compression~type electrical connectors ghall be "Crimpit", manufactured
by the Burndy Corporatiocn, or approved equal.

¥. Coating Material

Coating material shall be Roskote 612XM (summer or winter grade, as
required), manufactured by Royston Laboratories, Inc., Pittsburgh,
Pennsylvania.

3. WORKMANSHIP

A. Imnstallation of Magnesium or Zinc Anodes

(1) General. The number, size, type, end spacing of magnesium anodes
shell be as shown or called for on the Drawings.

(2) Placing of Anodes
a. The distance between pipe and anodes shall be at least 3 feet.

b. If possible, anodes shall be installed in auger holes, directly
beneath the pipe. Horizontel installations shall be made only
when vertical installations are not feasible.

¢. Anodes shall not be placed on rocks or cther solid non-conductive
material. Excavations for anodes shall be backfilled with clean,
rock-free earth, placed and teamped in h-inch layers. If water
1s available, packaged ancdes shall be wetted before backfilling.

(3) Connection of Anodes to Pipe

8. Anodes shall be connected to the pipe in asccordance with
Omer's Standard EL-76. Brazing the lesd wire to the pipe
vill not be permitted.

b. After the wires have been connected to the pipe, the entire
area and weld shall be thoroughly cleaned and coated with one
heavy coat of Roskote 612XM. The coating shall be allowed to
dry 20 to 30 minutes before any backfill is placed. A pilece
of heavy paper from the snode wrapper shall be placed over the
freshly coated surface to act as a rock shield.

¢. ILocation of Thermit Welds. Thermit welds shall not be made at
locations of known major stresses, such as bends or welds.
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3. WORKMANSHIP (contd)
B. Imsulation

(1) Insulated bushings shall be Dedrin Pipe Bushings or equal as
manufactured by Cathodlc Protection Services, Houston, Texas.

¢. Inspection by Owner

(1) The Work shall be subject to the surveillance of the Engineer at
all times.

(2) If the Engineer finds any deviations in the Work from the Drawings
or Specifications, and he considers it necessary, he shall stop
the Work. Before the Contractor may continue the Work, the
Engineer shall submit, in writing, his decision concerning such
deviations. The Engineer's decision shall be binding on the
Contractor and the Owner.

(3) The work performed by the Engineer shall not relieve the Contractor

of any of the terms of the contract or other responsibillities
connected with the satisfactory completion of the Work.
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STANDARD SPECIFICATIONS 14-4

pea CHEMICALS, OLEFINS, PLASTICS, INSULATION
Pr-al Ml <1 ICONES DIVISIONS AND £ \

UNION CARBIDE CANADA JULY 1966

THERMAL INSULATION APPLICATION SPECIFICATIONS
PREFORMED FLEXIBLE PLASTIC FOAM

SCOPE

This specification describes the essential requirements for opplicotion of preformed flexible plastic foam insulation For use on equipment, piping, and duct-
work normally operating at temperatures from 32 F up to and including 180 F.. It is applicable 1o both indoor and ocutdeor service.

SECTION A - MATERIALS
. INSULATION MATERJAL
Insulation shall be as specified in MATERIAL SPECIFICATION 14,
2. ACCESSORY MATERIALS

Accessory materials shall be os specified in the MATERIAL SPECIFICATIONS, article numbers os noted,

Contact Adhesive (standard} . . . . . . . . . . . . . . VU.A.65
Contact Adhesive {high temperature) . . . . . , . . . . . VI.A.b6
Vinyl Finish . . . . . . . . . . . . . . . .. . VH.A.67
Flexible Sealer ., . ., . . . . . . . . . . .. . . VILA ¢8
PVA Finish Coating (color as specified) e e .. VILALG?
"Tage L L L L . L e e e e e T Vil A 89
Weother-Barrier Mostic (color as specified) . . . . . . . . . Vil.B,l.a

SECTION B - APPLICATION

1. SURFACE PREPARATION

a. Outer swrfoces of carbon steel equipment and ductwork sholl be sandblasted and coored with zing silicate Inorganic coating, in accordonce with
the Union Corbide Corporotion Design ond Construction Coatings Manual, prior to applicotion of insulation.

b.  OQuter surfoces of aluminum, copper, or golvonized steel equipment and ductwork sholl be cleaned of all dirt, grecse, oil, and other contaminants
prior to application of insulotion.

2. TEMPERATURE LIMITATIONS
a. Insulotion shall be applied at ambient temperatures obove 32 F.
b. Temperoture limitations of contact odhesives are as follows

(1) Stondard, 160F
(2} High Temperature, 180F

3. APPLICATION PROCEDURES

0. Size of Sheets. Sheets of preformed flexible plastic foam insulation for vessels and ductwork shall be cu? slightly oversize so thot they must be
compressed to fit ot oll butt joints.

b. Contact Adhesives. Standard or high temperature contact adhesive, as required, shall be applied over the entire surfoce to be insuloted, and to
the inner surface (cut cell side} of insulation, sufficiently in advance of installation ol sheet to allow the adhesive to dry 10 o non-tacky state, Al
temperatures from 32 F to 40 F the drying time is much Jonger than ot temperatures obove 40 F.

c. Equipment

(1} Place each insulation sheel so that it overlaps the edges of the previously installed sheet, or sheets, by 1/8 inch. While holding the sheet in
position, spot adhere it a* the center to the surface of the vessel; then work outword 1o avoid rrapping oir between the insulation and the surface.
Compress the butt edges into place to achieve o tight joint, then spread the joint and, by means of a small brush, apply sufficient adhesive in the
joint to obtain o firm bond. Press sheets and joints firmly into place with a smal! hand roller.

(2} When o double layer of insulotion is required, the outer surface of the inner layer and the inner surface of the outer layer shall be coated with
standard contact adhesive ond the odhesive ollowed to dry as specified in Subsection b. above . The outer layer shall then be applied in the monner

specified in Paragraph (1) obove, in staggered joint construction

(3} WVoids and lines of insulation termination sholl be coulked with flexible sealer,
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STANDARD SPECIFICATIONS o 14-)

UNION CHEMICALS, OLEFINS, PLASTICS, INSULATION
LTI SILICONES DIVISIONS AND 3
UNION CARBIDE CANADA JULY 1966

SECTION 8 - APPLICATION -~ contd

3. APPLICATION PROCEDURES - connd

e. Piping - contd

(%)

(6)

Supports and Hongers

(o) Where horizonta! piping is supported on the surfoce of the insulation, by means of cradles as shown on Owner's Standard P-B2, rigid
plastic foam closed cell insulation shall be instalied between the cradle and the pipe. This insulation sholl be of sufficient length to extend
beyond both ends of the crodle. Seams shall be adhered with standard contact adhesive as specified in Paragraph {2).(b} of Phis subsection,
except thot two coats of adhesive shall be applied 1o the seam surfaces. The first coot shall be allowed to dry to touch before the second
coat is opplied.

(6} Where hangers ore attoched dicectly to the pipe, the rods projecting through the insulotion shall be insulated for o distonce of six inches.
Fitting, Flange, ond Valve Covers
a} Fitting, flange, ond volve covers which can be produced from pipe insulotion shall be prefobricoted in occordance with ASTM

g. flang P

Recommended Practice C 450, latest revision, using contact adhesive for fabricoting cement,

{b) Firting, flonge, and valve covers for piping lorger than 5-inch NPS shall be formed from sheet insulation cut ond formed to fit, ond
adhered 1o the fittings with contoct cdhesive. Dimensions for cutting sheet insulation for $0-degree long and short radius elbows are given in
Figure 14~3-2.

[ e Flexible Foomed
Plastic Sheet
£.\s
sl ¢

Dimension "A" is a {ob~site meosure of the slbow circumference.

TABLE FOR DIMENSIONS B AND C
Nominal || Number of | Long Radius 90° ELL | Short Redius 90° ELL
Pipe Size Segments g, I, 1 UC, Ine § "B, I, | "CY, 0l
5 3 2-5/32 5~21,/32 29/32 | 4-9/16 |
4 1-19/32 | 4-1/4 1/2 | 3-5/16
6 3 2-0n/32 | 627732 | 1-5/32 | 513702
4 2 . 5-5/32 13/16 | 3-27/32
6 1-5/16 ~ 3-7/16 /16 { 2-19/32
B8 1516 . 2-5/1% 13/321 1-31/32
8 6 1-13/16  a-1/7 13/16 § 3-13/32 _
B 15/16  2-5/14 19/321 2-19/32
fr .
10 4 2-11/32 | 5-19/32 | 1-1/16 ¢ 4-1/4
8 1-3/4  : 4-3/32 13/16 1 3-3/16
12 8 2-27/32 , $-19/32 | 1-5/16 is-\/w
10 2-3/32 ' 4-31/32 | ' 3~13/1¢
16 8 3 v 6-13/32 | 1-29/32¢ 6-1/2
10 2-13/32 55/ 1-13/32§ 4-27/32
38 8 3-13/32 | 7-3/16 2-5/32  7-1/4
10 2-1106 | 5-13/16 | 1-19/32: 5-7/16
20 8 3-3/4 8 2-13/32: 8-1/16__
10 3 6-13/32 | 1-13/18 | 6-1/16
24 8 4-9/16 9-21/32 | 2-31/32) 9-211/2
] 10 3-21/32 § 7-M116 | 2-3/16 7| 7-1/4

Dimensions for Cutting Flexible Sheet Insulotion

Figure 14~J-2
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STANDARD SPECIFICATIONS I15-H

UNION CHEMICALS, OLEFINS, PLASTICS, INSULATION
[T TR SILICONES DIVISIONS AND ¥

UNION CARBIDE CANADA JULY 15466

THERMAL INSULATION APPLICATION SPECIFICATIONS
PREFORMED FIBROUS GLASS
High Density {Over 10 1b per cu ft)
SCOPE

This specification describes the essential requirements for applicareon of preformed fibrous gloss insulation for use on equipment and piping normally operating
ot temperatures from 70 F up to and including 750 F. ¢ is opplicable to both indoor and outdoor service,

Procedures described in the GENERAL SPECIFICAT’ONS ore oppliceble to and constitute an integro! part of this specificotion,

SECTION A - MATERIALS
1. INSULATION MATERIAL
Insulation shall be os specified in MATERIAL SPECI#!CAT!ON 15
2. ACCESSORY MATERIALS
Accessory materials sholl be as specified 1n the MATERIAL SPECIFICATIONS, article numbers as noted.

Glass Wool Blanket . . . . . . . . . . . . VLA I Pin Clips. . . e v e e e e e e w . VLA 2B

Insulating Cement . . . . . . . . . . . . VIA s Heagt-Resistont Secler C e e e e e e .. VLA, 42
Pipe lnsulation Support . . . . . . . . . . . VHA 9 Mastic . . e e e e e e e e . . VLA, 45
Expansion Sleeve. . . B 1 O S 1 ] Glass Cloth Jocket v v v e e s 4w - . . VILA. %0
Equipment Insulation S)rap. ce e e .. VAN High Temperoture Fobricoting Cement. . . . . . VILA. 9
Clips for Equipment Strap . . . . N . VH.A 12 Bonding Adhesive . _. v e e e . . VILAL Y9

Pipe Insulation Strop . . . . . . . L L . . VHA] Glass Wool Meta! Mesh Blanket T 2 | I RS
ClipsforPipe Strop . . . . . . . . . . . . ViLA\}G PVA Finish Cooting ond Lagging Adhesive . . . . ViL.LA, 9%
Stoinless Steel Wire. ., . . . , . . .. . VLAY Weather-Barrier Mastic {color as specified) . . . Vil.B.l.c
Welding Pins . . . . , . . . . . . . . . VILA)Y Reinforcing Clath . ., . . . . VI.B.OLLb
Stainless Steef Pins . . . . . . . . . . . VI A, 20 Stointess Steel Weather Borrier (Desugnahon M) . . VilL,B.2

Stainless Steel Skewers. . . . . . . ., . . . VI.A2I Trected Steel Weather Barrier (Designation MTY ., . VII.8.3

Welding Pin Insulotion Fasterers , . . , . . VILA22

SECTION B - APPLICATION
1. EQUIPMENT

o. Insulation Supports.  Equipment shall be provided wrth insulotion supports os specified in Part H of rhe“GENERAL SPECIFICATIONS.

b. Thickness Schedule. Unless otherwise specified, insulotion in excess of three inches total thickness sholl be applied in multiple layers as specifed
in Article 11.B of the MATERIAL SPECIFICATIONS,

¢. Curved Surfoces

(1) On ¢ylindrical equipment lorger than 30 inches in diameter, preformed fibrous glass block Tnsulotion shall be shop fabricated in curved seg-
ments to fit vessel surface, and applied to vessel sides n stoggered position,

{2} On cylindrical equipment 30 inches ond smaller in diameter, preformed fibrous glass pipe insulation, of the size required to fit the vessel sur-
foce, shall be used. See Part 2, Piping, of this section.

{3) Preformed fibrous gloss block insulotion for vessel heads sholl be shop fabricoted to fit the contour of the head.

(4) Block insulotion shall be opplied with all |oints tightly butted. Multiple layers shall be applied so that the butt joints of one layer do not
corncide with those of any other loyer. .

d  Flot Surfoces

(1) Block insulotion shol) be applied to flot surfoces in staggered position with ol joints tightly butted. Multiple layers sholl be opplied so thot
the butt (oints of one layer do not coincide with those of any other loyer.

(2} Voids and t'osten'er depressions in insulation shall be pointed up with insulation cement troweled flush with the surfoce.
e. Flanges. Manhole flonges, blind flonges, ond vessel flanges shall be insuloted unless otherwise specified,
F.  Securement

{1) Curved Surfoces

{0) Where contour of vessel permits firm ond effective attachment, all loyers of preformed fibrous glass insulation sholl be secured in place
with stainless steel insulation strap. Where required, insulation strop sholl be ottached to strap anchor angles in accordance with Owner's
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STANDARD SPECIFICATIONS

CHEMICALS, OLEFINS, PLASTICS,

FUE R SILICONES DIVISIONS AND

UNION
[
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EQUIPMENT - contd

I5-H
INSULATION
3

JULY 1966

SECTION B - APPLICATION - contd

Stainless Steel Insulation strap as specified

tnsulotion applied with tightly butted joints

0 Insulation Suppert in accordance with
UCC Std 15-31

v s o
; Square Insulation Blocks
T 7
P il
Wit — NOTE;
A b A .

/ A Roating ring shall be instalied

£ -— orpund bottom nozzle to provide
> onchorage for insutation straps.
{n{, ! Jl "\/ﬂ ap:
1

Securement of Fibrous Glass Insulation to Bottom Vessel Head

Figure 15-H-2

Block insulation

! ———Pin clip {speed clip)
depressed into block

’

;7

’
I
frmer o= o me e

Finish as specified

7

l Fill clip depressioas with
setting insulorion cement

|
E , | . “ flush with foce of block
Welding pin insulotion fosteners {Spec VI_A,22)

(five pins per block min)

—
N, v

Application of Preformed Fibrous Gloss Insulotion to Flot Surface

Figure 15-H-3
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STANDARD SPECIFICATIONS

N CHEMICALS, OLEFINS, PLASTICS,
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- 15-H
INSULATION
5

JULY 1966

SECTION B ~ APPLICATION - contd

V. EQUIPMENT - contd

— Stainless steel sleeve

Stainless steel collor

Outer jocket, 8.010~in. thick stainless stes) -

Inner jocket retaining strap
larer jocket, 0.010-in. thick stainless stee

Detail "A", Figure 15-H-7

| \-__4}

] [
/| m
NN

-—— Thickness “T" as specified

Application of Fibrous Glass Insulotion to Mechanical Expansion and Contraction Joint

\—— Preformed insulation cover

Figure 15-H-6

Insulation strap ot both ends
of cover, sufficiently tightened, but
nat binding to movement of joint.

Weather barrier seal to jacket

Preformed insulation caver

S

Heovy Fillet of mostic

Stainless stee! slepve and
collor 0.010-in, thick

Weather barrier seal
to sleeve

Insulation strap

VA

Finish os specified

2T |1
‘ 8"‘

e Stainless steel jockets, 0.010-in. thick.

) AN

Thickness " T" as specified ———e——d

Detail "A"
(Ship*Jownt Detail for Figure 15-H=6}

Figure 15-H-7
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STANDARD SPECIFICATIONS
CHEMICALS, OLEFINS, PLASTICS,

SILICONES DIVISIONS AND
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I5-H
INSULATION
7

JULY 1966

1. EQUIPMENT - contd

SECTION 8 - APPLICATION - contd

Insulotion support, where required

(see UCC S5¢d 13-31)

Round outside corners

Reinforcing cloth extended to vessel
ond bonded while undercoating is

still tacky

Fibrous glass insulation block

Weothes borrier, as specified

TN

LL-“

i

Application of Fibrous Glass Insulation Adjacent to Uninsulated Flanges

+ Thickness "T" as specified

Vessel wall

Figure 15~H-9

Thickness "T" as specified

Fill with scrop block

; Heavy fitlet of mostic

)

€

Vessel

%

et
+3
o
q TP
Vessel 51& € ;‘
Ml

\—Finish ¢s specified

Heavy fillet of mostic ——

Line Nozzle

—Round outside corners

Preformed insulotion cover, miter cut

and fitted to vessel covering

Application of Fibrous Gloss lnsulotion to Horizontal Vessel Nozzles

Blind Nozzle

Figure 15-H-10
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{  STANDARD SPECIFICATIONS 15-H

CHEMICALS, OLEFINS, PLASTICS, INSULATION

YL TCINTY SILICONES DIVISIONS AND

.

?
UNION CARBIDE CANADA JULY 1966

SECTION B - APPLICATION - contd

1. EQUIPMENT - contd

q. Weather Barrier and Jocketing

(1} Owutdoor Equ?pmenf
(o) Cylindricol Equipment. Weather-barrier cooting or jacker shall be opplied os specified jn Articles XIV.B and XV. 3, respectively, of the
GENERAL SPECIFICATIONS.
(b) Flat Surfoces and Heads of Equipment. Weother-barrier coating shall be opplied os specified in Article XIV.B of the GENERAL SPECI-
FICATIONS.

(2) Indoor Equipment. The specified glass cloth jacket sholl be adhered with uniform tautness to the susface of the insulotion with bonding

adhesive. All joints shall be overlapped o minimum of two inches. After adhesive has dried, the entire surfoce shall be coated with PVA Finish

coating {color os specified) to present a uniform color ond surface texture.

2. PIPING

o. Pipe insulation

(1) Pipe insulation shall be supported ond secured cs specified in Part |11 of the GENERAL SPECIFICATIONS.

{2) Insulation in excess of 3 inches total thickness shall be applied in multiple layers as specified in Article HILE of the MATERIAL SPECIFI-
CATIONS,

{3) Pipe inwlction shall be applied to piping In staggered position in accordonce with Figures GA-1 ond GA-2 of the GENERAL SPECIFICATIONS.

{4) Insularion shall be applied with all joints tightly butted and fitted to eliminate voids. Large voids sholl not be filled with weather~barrier
mastic, but eliminated by either refilting or replocing insulation. Any rounded corners on the insulation surfoces to be butted sholl be trued before
applicotion,

Venical Pipe

(1) Insulation on 4-inch NPS and ‘orger pipe extending more than 15 feet obove bottom elbow sholl be supported by a pipe insulotion support
located directly above the elbow. Typical ingallation is shown in Figure 15-H-13. A pipe insulation support sholl olso be installed above each
pair of flonges or flonged volve in vertica! pipe,

(2) When pipe extends more than 15 feet obove pipe insulation supports locoted directly obove elbows, flanges or Hlanged volves, odditional sup~
ports shall be instolled 0n approximately 15-foot centers to provide for installotion of on expansion joint os shown in Figure 15-H-13.

s Pipe insulation Finish os specified

Stainless steel pins

/—-- Insulation strap over pins

L Slip (oint

—— Weather barrier, os specified

Insulation support
(Spec Vil A 9)

Weather borrier seal to sleeve

Fill joint with white glass wool
Stoinless steel sleeves
0 010 in. thick

Weather barrier sest to sleeve

R Thickness "T” os specified

Insuloting cement

i

Support Above Bottom Ell Exponsion Joint in Run

Application of Fibrous Glass Insulotion to Vertical Lines ot Insulation Supports and Exponsion Joints
Figure 15-H-13
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STANDARD SPECIFICATIONS

15-H

ey CHEMICALS, OLEFINS, PLASTICS, INSULATION
PTLTTY SILICONES DIVISIONS AND h
UNION CARBIDE CANADA e JULY 1946

SECTION 8 - APPLICATION - cantd

2. PIPING - contd

c. Fitting, Flonge, ond Volve Covers - contd

(4) Screwed and welded fitting covers for three~inch NPS and smoller piping moy be field fobricated.

{5) All valves sholl be packed and filled cround valve stem ond packing glond assembly with heat~resistant sealer to aliminate water pockets.

{4) Cementing of shop assemblies shall be done with fabricoting cement. In all cases the joints shall be as thin as possible with just suFficient
cement o obtain good adhesion and complete closure. In no cose will wide cement joints, or voids ond holes plugged with cement, be permitted

Thickness " T* as specified Ty mn

Round outside comers——————. l

SN s

I

- Heavy fillet of mastic
/ Fibrous glass insulotion

O

e

i1

ARV
b
3

Preformed flange <over

Finish os specified

boeoe——Thickness “ T" as specified

Application of Fibrous Glass Insulation to Line Flange

Figuse 15~H-16

Finish, as specified

Thickness "T* os specified -~ =)

.,T..
7

Round outside corners ———o

min

Fibrous glass insulation

Heavy fillet of mastic

Application of Fibrous Gloass Insulation te Flanged EIll

Figure 15-H-17
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STANDARD SPECIFICATIONS 15-H

UNIDN CHEMICALS, OLEFINS, PLASTICS, INSULATION
TR SILICONES DIVISIONS AND 13
UNION CARBIDE CANADA L s PP . e : JULY 1966

SECTION B - APPLICATION -~ contd
2. PIPING - contd

d. Exponsion ond Contraction Joints - contd

(2) 1f on exponsion or contraction crack oceurs ofter o Jine has been put in service, the crock sholl be filled with white glass woal, and an
expansion and cantraction joint shall be installed at that location.

{3} Expansion slip joints shall be installed ot the insulotion support in vertical piping as shown in Figure 15-H=13,

(4) Exponsion slip joints shall alse be provided ot the junction of filing covers ond pipe insulation located of the tops of risers whera riser exceeds
15 feet 1n height and pipe is 4-inch NPS and lorger. Typical instollation is shown in Figure | 5-H-20,

Preformed ell cover

/————————Thickness “T" as specified
#

Finish os specilied

Pipe imulotion

Stoinless steel pins

AN

Thickness " T" as specif}ed-—--—]

nsulahion strap over pins

Weather borties secl 1o sleeve )
v |-a——31ip joint

Fill joint with white gloss wool
tainless steel sleeves

0.03103n. thick

Weather barrier seal 1o sleeve

Weather barrier, os specified
Pipe insulction L/

Apphication of Fibrous Gless Insulation to Welded Ell with Slip Joint ot Top of Vertical Line
Figure 15-H-20

e, Troced Installations. Trocing and insulation on troced lines shall be installed os specified in Article X} of the GENERAL SPECIFICATIONS.

f. Surfoce Finish. When insulation of the specified thickness hos been applied, all small cracks and depressions shall be filled with inwle‘ring
cement ond troweled flush with the surface. .

9. Weather Barrier ond Jacketing

{1} Outdoor Piping. Weather-borrier cooting or jacket, whichever is called for, shall be applied os specified in Articles X1V ,B and XV, 8,
respectively, of the GENERAL SPECIFICATIONS. Mostic weather borrier sholl be used unless metal jacket is colled for as follows:

(a} Weather barrier consisting of stainless steel jackering, where required, sholl be called for by the addition of the letter M to the
specification designotion, thus 15-HM, :

b) Weather borrier consisting of treated steel jacketing, where required, sholl be called for by the oddition of the letters MT to the
specification designation, thus 15-HMT,

(2) Indcor Piping

(o) The specified glass cloth jocket shall be adhered with uniform tautness to the surface of the insulation with bonding adhesive, After the
cdhesive hos dried, the entire surface sholl be caated with PVA Ffinish coating {color as spacified) to present a uniform color ond surface
rexture. '

{b} Fitting, flonge, and valve covers sholl be coated with weather-basrier coating as specified in Article XIV, B of the GENERAL SPECI-
FICATIONS,
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STANDARD SPECIFICATIONS 18-FX

P, CHEMICALS, OLEFINS, PLASTICS, INSULATION
LR SILICONES DIVISIONS AND )
UNION CARBIDE CANADA JULY 1966

THERMAL INSULATION APPLICATION SPECIFICATIONS
FIBROUS GLASS FLEXIBLE DUCT INSULATION

Faced With Fire~Retardant Vapor Barrier

SCOPE

This specification describes the estential reguirements for application of fibrous glass flexibile duct insulatien foced with fire-retordant vopor barrier for use
on the exterior surfaces of heating, ventilating, ond air condihoning ducts that are in concealed indoor spaces.

1,

SECTION A - MATERJALS
INSULATION MATERIAL
insulation sholl be os specified in MATERIAL SPECIFICATION 18-FX.
ACCESSORY MATERIALS
Accessory materials sholl be as specified in the MATERIAL SPECIFICATIONS, orticle numbers as noted.
Fire-Resistont Adhesive . . . . . . . . . . . VI A 100
JointTape o . v 4 e e e e e e e . . . VILA04
SECTION B - APPLICATION
THICKNESS OF INSULATION
Thickness of insulation shall be as scheduled.

DUCTS

Insulation shall be odhered to ducrs with Fire=tesistant adhesive. All joints shall be rightly butted and sealed with joint tope or with 2-inch wide
flanges of foctory-applied vapor-barrier facing adhered ta the insulation with fire~resistant odhesive. Typical instollation is shown in Figure 18-FX-1,

Flanges or tape

Insutotion—

Adhesive

Applicatian of Fibrous Glass Flexible Duct Insulation to Exterior of Duct
Figure 18-FX~1
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UNION CARBIDE CORPORATION ENGINEERING
STANDARD No,

CHERICALS, OLEFINS, PLASTICS SERVICE SINK - CONCEALED PIPING
w AND SILICOMES DIVISIONS P-| 37

CLA.'BICEA;OE ‘L 'FOSIEOIP T 9 3 G I:jv;‘l;j LZL A:?:g.z‘sda I“Ug _ 20 ~ 8 5 ARVISED

3~in. NPS supplies } , -y Concealed waste
\ m‘% ond supplies
0 o .
TR B —~—Wall line
LL LS RHENENE Ll L
I - S ()
< hE.
@ [ 'J
d L . \
) N2
| i J)
1 el

3 .
/ ’L 210 6 To side wall
ITEM A [l

Wall rgin~
forcement
—
e
| S S
<
1
—~
-
\
&
in !
= ]
bt 4 —f
P4
1 .t
&
‘ 4
ITEM B ————d” Quilet .
—_— 3-in NP5 S
Finished Hloor line ——-——\
i

BILLING:

ITEM A As Required,
- TTEM F, Apply to ofl Bills of Materiol for ITEMS A

Service Sinks, eceh consisting of the following: through E,

Roughing=in Prints in QUINTUPLICATE to be sent to the

V - 24-in. x 20~in, Cast Iron Service Sirk, porcelain
purchaser ot

enameled inside, pointed outside, rolled rim, con-
ceafed honger, 12-in. high back,
Crane No, 7-566 or opproved eguol,

ITEM 8, 8ill one for eoch ITEM A,

1 « 3«in, odjustable P~Trop Standord, cost iron, porce~ NOTE:
lain enomeled inside, painted outside, 3-in. feamole
NP§ outiet, with chromium=plaled brass waste Drawings sholl show focation of service sink, and refer to this
strainer, rough brosy cleanout plug, goskets. Stondord for roughing-in details and complete billing specifications.

Crane No. 7-620 or approved etuol.

K _ Dimensions shown on this Stondard apply only to Crone No. 7-566
ITEM C, Bill ane for each hot ond cold water sink Service Sinks, For dimensions of other makes of service sinks, see
roughing-in prints furished by Monufocturer.
1~ Exposed V/2-in, NPS Double Service Sink Faucet ghingTin prints furnished by notecturer
with indexed Diol-Ese crosi-hondle controls; rigid Service sinks in metol buildings shall be mounted rtiti i
threoded spout for hose, bucket hook, woll broce only. n metel building nted on partition wolls
and integral stops with adjustable screw Flonges.

UNLESS OTHERWISE INDICATED, ALL DIMENSIONS GIVEN IN INCHES,

T i " UCASB00217689
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UNION CARBIDE CHEMICALS COMPANY

DVIVISION OF UNION CARBIDE CORPORATION
SOUTH CHARLESTON WEST VIRGHvIA

CATHODIC PROTECTION SYSTEMS

ENGINEERING
STANDARD NO.

SACRIFICIAL ANODE EL-76

ClLadssincaTon

DETALIL

SFONBCR

DEPT 936

RLVITWED BY

IH I8 4

APPFAOVEC WY st

S smsronll, 6-1-62
v

ATNED

Jumplr wire to be
Inataticd by [leld

Tent box. for installation
ses 5td EL-77, Detall)

Minsmum 3'-0 to maximum 10°-0 -

Trpleal Diagram of a Sacyalicia]l Ancde Inpiablation

Header tadle -
No. 8 AWG a0l

copper TW wire ———-—\

Before backfilling with soil cover
Bentonite with s pieoe of Bentonite bag’

Auger hole

No 12 AWG Palyethyiene or TW
tnaulatad sotld copper wire

Thermit weid connection of ateel-
care rod W saode pigtail, insulate
connection tn accordance with Note!

50% Bentonite and
50% Gypaum backfil)

30 {or AZ1-16-150

Zisc anode as specified

N
Delore Inatalling anode, saw off core g
rwd, projecting Irom lower end, and 3

cont exposed stee} wilh suiable pipe )‘_~
cuating malerial -

f]
For 50 Ib anode _ _ -E_l
Por 150 Wb snode _ s 2ot

Header cable -
No 8 AWG 20l4d
copper TW wire

Before back{illing with
s01] cover Bentonite
with Bentonite bage

50% Bentonite and
507 Hydrated gypsum
backiill

De

1

pled
Aznodr lesd (brader
eable) to Point )

tone or morer  Far installanion sce

Galvamag or rinc anodes as spetified
Spacng as ecitied,
PR aapcitied. - Detail 1, 2, and3

To toat box 1 wi
A, Ancde pigtail wire

|
l
!

[*Horuonu) tastallation _°v 3
=
{Mlack) 1 R IR PRI BPTETIN 2 7.5 1 rocky sold 3;%
Z|=
TR Calrtinrt ariagcate ma e = Polential [testy fvad . '\\_- E\_ ot \ :": H
Potectia) (test} Jead jpurple) 10 Poinl ¥ (3rpled o | o ote Header cable-No 5 AWG sollg g
" cappey o=
Anode lead tblacky Anode wire (uhite) Anmete W Uy pper TW wire {blacky =3 &
i W wire 2 Poinl 2 jubder - o b1 K
<
Anode [magnesium or 2inch ~ 1hermat wrle r—=Cathathically protected pipehine or structure ; 5
2
4
Current flow in 10ll f; / ty - I u — s 3 ]
- - 5 ~~ ~ r\f‘ "\-‘_\4__‘
Ta plpe-to=soli - To IH-drop test
Cathodically protected - H . "
pipehine or struciore ™ tnaulated ange J. pouweniial veat 16}, 100°-0 (Accurate) J siation scc Std

spocified
Tymeal Anode Bed Layout Plan
. Grade level
SN A . & | 1}
—_—— Header cable - % | sen o
H Ny v AWG pohd N ;'ni
o enpper IW wire ‘ Note!
::. \ ot ] = - ‘ ?
4| g
— . Y H
N 12 AWG TW tead wire £ Auger hole 2
taupplied with anode) p
L]
]
2 oy
] 17 12 galvom g anode, =
E prepas e n S0t
% bentanite and 0%
= hydrated gypesem
k) = hackf It
i : e e
a 3 ] oy
2 i 8.
Lo
P
he Deta Magnesium_Anode tnstallaison
NYLY

e Si¥nunding cell Sie? k1,252

statin, see St
EL1-77, Detait 2

EI-71. Detat} 3

W[ pipeline runs abose ground
andd an nsulated flange 1o

All roniuctors siindl e solil copper with W insulation, the header cable <hall e No 5 AWG
anit the 1w leads shatl be Nes 32 AWG

3 mechanical pratection of condvctors Is required. plastic condult® or fiber conduit ¥hall be vuse

Al 1eat Jeada ansd anede wircs yhall be color coded as tndicaled In the typical anods bed laynaut
plan Ul wires ara oot colar coded, they shall he identifted by permanently suamped tags or other
dependable means  Test leads shall not be spliced, If possible

Al unede rground wiring shall be instsllzd 24 incher below grade, and sutficient alack ahall be
pravakes to allow el acy pIpe or soi! meosement

Thermal Wehl equipment and materisl ahall b a8 masufaciured by the Durmly Corporation
{Thermowrlih?, the } rico Products, Ine  (Cadweld)®, or Continental Industries [Tharmoweld)$,
or approved equal  Thermit Welda shatl not e ocntied st places on pipe linon of known inajor
siresncs. such 38 on bends or weldy Al Thermil Weld connections ahall he costed with
"“Hosknte" na /1 d by the It Laborsiories, Inc , Blawnox, Pennaylvania,

or approied equal

" Al wire connections [onade pigtads 1o header cabies) shall be made with Crimpit® compression
tvpe conneetnrs and four half-1sp layers of aelf vulcantzing rubber tape (as manuiactured by
Nkonite Gabie Company or approved equahl, two half Iap layers of No. 17 Scoteh Taped andt »
cont of Seotch-Kote Sealet?

A~ manufaciores by Kralo) Plastic Pipe Company, Santa Ans, Californis, or spproved equal

¥ A« manufactured by Burndy Corporstion, Norwalk, Connecticut, or spproved equal

! Ay manufactured by Minnesota Mining and Manufacturing Company, Swinmt Paul 6, Minnesots,
or approved equal

> An monufaciored by Erico Products, Ine , Cleveland, Ohlo, or approved equal
£ A« manufactured hy Continental Industries, Tulsa, Oklshoma, of Approved equal
? Insulsted (langes shall be costed with whits paint A permanent tag {plastic or lead, stamped)

+hall be autached Lo each Inted flange, g the following tnetruciion “Belore disassembh
o3 arsembly of this insulated flange, antify the plant carrosian engincer *

Bakean aibi P ise sibu tted, 1 shimencine groen in ihiee

(OVER}

214 130 Ny
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DATA FOR DESIGN PURRPOSES ONLY -~ 00 NOT AEPRODUCE OMN DESIGN DRAWINGS Page 2

ENGINEERING §TANDARD NO. HL-76

NOTE;

Underground piping systems are generally provided with eathodic protection systems where soils have a sofl resistivity of 10,000
ohm-centimeters or less. Soil resistivity surveys shall be used as mades A corrosion engineer should be consulied when
cathodic protection systems are to be designed.

The sacrificialanode cathodic protectionsystem 1s employed where stis desirable or sufficient to apply small protective currenls.

AR cathodic protection syswems shall be shown on electricaldesign drawings, 1eferring to this Standard for the various wnstallation
detuils. Piping drawings shall show the points for the connection ol cathodie protection wirmg (Thermit-weld or lugs), the
locations of any nsulated flanges, and if desirable, the location of the ancdes. ™iping drawings shall also refer to the electrical
design drawings showing the cathodie protection system

The types of anodes used with the sacrificial anode cathodie protection system are ragnesium or zinc anodes, or as otherwise
specified by the corrosion engineer 1f necessary, due to so:l conditions, the anodes may be installed horizontally, wstead of
in the preferred vertical position.

Alltypes of tesistations shallbe installedin accordance wath Standard E1.-77 or as otherwise specified by the corrogion engineer.
Locations of test stations shall be specified by the corrosion engineer.

Cast iron test boxes with terminal blocks, as are available from C 1> ‘Test Services, Inc, Kearney, New Jersey, may be used
where a llush-wuh-~-grade installation ts specified.

Insulated flanges shallnot be detailed on electrical design drawings. The components to convert standard flanges to the insulated
type consist of gaskets, bolt sleeves ang washers made of Micarta material and are available m kit form from F. H Maloney
Company, Houstonl, Texas. 1f Micarta 1s wmcompatible with the fluid carried by the protected pipeline, sutable gasket material
shall be specified

In order to assure optxmum efficrency for a cathodie protection system, scheduled testing shall be speeified

All materials shall be billed from electrical design drawings

REFERENCES:

Ground Rod Installation - Zine Anode . .. . . . Std EL-5}
Zmc Anode Grounding Cell . . . .. . . o Std EL-52
Test Statrons for Cathodic Protection Systems , . . . - Std FL-77
Standard Specifications, Cathodic Protection of Underground Steel Pipehnes .« . B260
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STANDARD SPECIFICATIONS ) 23-H,23-HSS

" CHEMICALS, OLEFINS, PLASTICS, INSULATION
SILICONES DIVISIONS AND 1
UNION CARBIDE CANADA . — JULY 1964

THERMAL {NSULATION APPLICATION SPECIFICATIONS
INHIBITED CALCIUM SILICATE
'SCOPE

This specification descr?bes the essentiol requirements for applicarion of preformed inhibited colcium silicate insulation for use on equipment ond
piping, including stainless steel, normally operoting at temperotures from 70 F up Yo and including 750 F.

Procedures described in the GENERAL SPECIFICATIONS ore opplicable to and constitute an integral part of this specification.

SECTION A - MATERIALS
1. INSULATION MATERIAL
Insulation motericl shall be as specified in MATERIAL SPECIFICATION 23.
2. ACCESSORY MATERIALS

Accessory moterials shali be os specified in the MATERIAL SPECIFICATIONS, orticle numbers as noted.

Cushioning Blonket . B R Stainless Steel Skewers . . . . | .. .. VLA
Mineral Wool Blanket (wire netting on both sides} , . VIILA, § Welding Pin Insulotion Fasteners . . .. ..o VMItA 22
Insulating Cement . . . . . . . . .+ . . . VHA, 7 PinClips. . . . . . . . . . . .. .. vihA 23
Pipe Insulation Support . . . . . . . . . . . VIA ¢ fobricating Cement . . . . . . . . . Vil A 38
Equipment lnsulatien Stvop . . . . . . ., . VAW Heotr-Resistant Secler . e e e .. vit.a 42
Clips for Equipment Strop . . . . . . . . . . VN, A}2 Mastic. . v . . .+ . 4 . . . Vi A 45
Pipe lnsulatton Strap . . . , . . . . . . . VH.A.I3 Mineral Wool Blonket (wire netting on one side,

Clipsfor Pipe Strop , . . . . . . . . . . ,» VILAW exponded metal fath on the other side) . . . -, VilLa 106
Stainless Steel Wire . . . . . , . . . . . . VIH.AA? Weother-Barrier Mostic (color as spacified). . . vVILB. o
Wire Netting . . . . . . . . . . . . . . VH.A.]s8 Reinforcing Cloth . . e e e ... VBB
Welding Pins . . . . . . . . . . . . . . VHA Stainless Steel Weather-Barrier Jacket (Designation M} . V11 8.2
Stainless Steel Pins . . . . . . . . . . . VILA20 Treated Steel Weather-Barrier Jocket (Designotion MT} . VIl 8.3

SECTION 8 ~ APPLICATION
1. EQUIPMENT
a. Insulation Supports.  Equipment sholl be provided with insulation supperts o3 specified in Article i1 of the GENERAL SPECIFICATIONS.

b. Thickness Schedule. Unless otherwise specified, insulation mn excess of three inches total thickness shall be applied in multiple loyer construction

as specified in Article 11).8 of the MATERIAL SPECIFICATIONS.

¢. Cushioning Blonket. On all equipment operating obove 500 F und 12 feet ond lorger in diameter, o one=~inch thick white glass wool cushioning
blanket sholl be applied over the entire surfoce before opplication of the calcium silicote insulotion. The blonket shell net be compressed and shall be
secured in place with o minimum amount of stainless steel wire. Cushioning blanket shall not be considered as part of the specified insulation thickness.

d. Curved Surfaces. On oll equipment insulation block sholl be properly cut in curved sectors ond rectangular blocks, as required, to fit vessel sur-
faces with a one-inch space allowed for cushioning blonket where used ond applied to vessel sides and heads in stoggered position with oll joints tightly
butted. Multiple loyers shall-be applied so thot the butt joints of one layer do not coincide with those of any other layer. Typical instollation is shown
in Figure 23-HSS-1.

e. Flat Surfaces

(1) Block insulation shall be applied to flat surfaces in stoggered position with ofl joints tightly butted. It sholl be secured with wire ottoched to
welding pins as shown in Owner's Stondard 15+40, or other approved securement. Oa rectangular equipment, the welding pins, or other approved
securements, sholl be ploced on 12-inch centers, diomond pottern, for bottom surfaces, ond on 24-inch centers, diamond pattern, for side surfoces
ond on 24~inch centers, diamond pattern, for top surfoces. Where specified in the Insulotion Design Schedule, block moy be applied to flat sur-
foces with an approved odhesive.

{2) When specified thickness of insulation has been applied, wire netting shall be stretched tightly over block and secured with tie wires or other
opproved securement. Entire surface shall be given o 1/2-inch thick, smooth and uniformly applied trowel coat of setting insuloting cement.
Typicot installotion is shown in Figure 23-H55-2.

f.  Securement
{1} All layers of insulation shall be secured with insulation strap where contour of vessel permits firm and effective cttachment. Where required,
insulation strop sholl be attached to strap anchor angles os shown in Owner's Stondard 1S-31A,  Insulation applied to irregular surfoces, where use

of strap is improcticoble, shall be secured with wire fastened 1o welding pins, drown taut, ends twisted and embedded in insulotion.

{2) All loyers of insulotion on bottom heods of vertical equipment ond heads of horizontal equipment shall be secured in place with wire ottached
to welding pins or with insulation strap ottached to insulotion support os shown in Owner's Stondards 15~31 and 15-40, and in Figure 23-HS5-3.
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STANDARD SPECIFICATIONS 23-H, 23-HSS

UNION CHEMICALS, OLEFINS, PLASTICS, INSULATION
PELLINTR SILWCONES DIVISIONS AND 2

UNION CARBIDE CANADA JULY 1966

SECTION B -~ APPLICATION - comd

1. EQUIPMENT - contd

Bloek Insulation fitted to heod ond secuied

/ with strops. Provide o coble ning of twisted
Stainless Steel wire around top centes npzzle,
when required, to anchor strops

Finish os specified

Curved Secror
Exponsion joint in accordonce Blocts
with Figure 23-M85-8

PR SR ;_._J. ; Vessel

B —— I S . WO”

Insulation Support in accordonce
with UCC Std 15-3F o1 31A SECTION A-A

Block insulation fitted 10 head ond securee
with straps atteched to Insulation Support,
of by wires secuted to pins instoled 1n
accordonce with UCC Std 15-40

Application of Inhibited Calcium Silicote Insulation to Vessel Shell and Heads
Figure 23~HS5-1

—— Tie wires

~ l-in. hex wire nething

— d=in. thick hydroulic sething
insulating cement

Finish as specified

Block insulotion

Wealding pins as specified in UCC Std 15-40,

other approved securements locoted on 12-ia,
centers diamond pattern for bottom surfoces,
18-in. centers diomond paittern for side surfaces,
ond 24-in centers diamond pattern for 10p suricce

Application of Inhibited Caleium Silicore Insulotion to Flar Surfoce
Figure 23-H35-2
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STANDARD SPECIFICATIONS 23-H, 23-HSS
CHEMICALS, OLEFINS, PLASTICS, INSULATION
% SILICONES DIVISIONS AND 3

UNION CARBIDE CANADA JULY 1964

SECTION B - APPLICATION - contd

1, EQUIPMENT - contd

R —
e H == : Stainless Steel insuiation steap as specified
v Insulation opplied with tightly butted joints
£ R — — — . s
=X T e —tr e Insulation Support in occordance with

UCC Std 15-31

. Squore Insulation Blocks

= N
- NOTE:
/ 71 N
A floating ring shall be installed
o around bottom nozzle to provide
e anchomage for insulation steops.
[ NV, - ‘R %9 ulati p

K

Application of Inhibited Colcium Silicate Insulotion to Bottom Vessel Heod
Figure 23-HS55-3

g. Flonges. Manhole flanges, blind flanges, ond vessel tlanges shall be insulated unless otherwise specified.

h. Exponsion Joints

(1} Expansion joints in flot surfaces or cylindricol vessels shall be insulated with flexible blanket insulation, Typicol installation is shown in
Figure 23-H3S-4,

Mineral wool metal mesh blanket e
{Spec VILLA106)

Exponded metol loth of the
bionket extended over the
block &~in, min and secured Thickness "7 as specified
with tie wires. Fill loth 1 /

voids with insuloting cement
troweled flush with the
surfoce of leth,

Welding pins Thickness “T" as specified
{(UCC Std 15-40Q) or {Block insulotion)
othes opproved securement

Application of Blanket Insulation to Expansion Jomts on Flot Surface
Figure 23~HSS-4

UCASB00217694




siminLAaRU SPECIFICATIONS 23-H, 23-HSS

NION CHEMICALS, OLEFINS, PLASTICS, INSULATION
SILICONES DIVISIONS AND 4
UNION CARBIDE CANADA . . — . JULY 1966

SECTION B - APPLICATION - contd
I EQUIPMENT - contd

h  Expansion Joints ~ conid

(2} Corrugated mechenical exponsion joints 1n piping {usuolly listed as equipment items) sholl be insulated as shown in Figures 23-HS5-5 ond
23-HS5-5A. A slip jont sholl be provided by applying an 18-inch long sleeve of 0.010 inch thick stainless steel over the pipe insulation ot eoch
end of the expansion joint, placed flush with the butt end of the pipe covering. The sleeve shall be secured with strap at one end only, thot
forthest from the expansion jomnt cover. A coliar band of 0.010-inch thick stoinless steel of sufficient length to project one inch beyond the ex~
pansion joint insulation cover shall be opplied over the sleeve and held 1n place by the expansion joint cover which 1s then secured with insulotion
strap. The longitudinal lops of the stoinless steel bands sholl be o minimum of two inches and shall be placed so os to shed water. Weother-borrrer
mastic sholl be applied 1o the ends of the exponsion pint cover ond corried down ond seoled 1o the collar band. Weother-borrier mastic shafl over-
tap the stainless steel weather jacket on the expansion joint cover

Where exponsion joints are instolled vertically in piping, the slip jomnt at the 1op shall be omitted and the expansion joint cover securely fastened
to the pipe covering.

i.  Insuloted Viessel Flanges. Vessel flanges shall be insulated with prefomed insulation cssembly ond weather protected by stainless steel jocket. An
insulotion support sholl be provided immediotely above vessel flange. Assembly shall be instolled so as to provide slip joints which ollow movement of
insulotion and weather-barrier jocket. Typical installation is shown in Figure 23-H55-6.

i Unmsuloted Vessel Flanges. Where vessel flanges are uninsulated, the reinforcing cioth of the weather borrier on the adjacent vessel insulation
sholl be extended to metal vessel body, coated with weather-barrier coating, ond bonded while coating is still facky. A second application of weother~
borrier coaring shall then be applied over the renforcing cloth and securement. Typical installation is shown i1n Figure 23-HSS-7,

k. Insulation Support. A slip foint sholl be provided ot each insulation support except the bottom suppert on vertical vessels, ond at each insulation
support without exception on horizontal vessels, Typico! instollation is shown in Figure 23-H55-8.

. Vessel Nozales. Vessel nozzles shall be insulated as shown in Figure 23-H$5~9 and 28~HS5-10,
m. Vessel Legs
(1) Concrete-~filled structural tubing legs shall be insulated os specified in Article V.C of the GENERAL SPECIFICATIONS,

{2) Chonnel legs sholl be jnsulated with block which sholl extend over channet flonges and down channel legs to fireproofing. Thickaess shall be
o minimum of one-half that specified for body of vessel.

{3) Vessel insulotion shell be butted firmly ogoinst tank leg flange. Reentrant space between channel flanges and over channel flanges between
body insulation sholl be filled with block. Instaliation shall be as shown in Figure 23-HSS-11,

Quter jocket, 0.010-in, thick stainless steel — ~—-~~——~—Inner jocket retaining strap
—~—— Stainiess steel sleeve ——innes jocket, 0.010~n. shick stointess steel

w——Detail "A", Figure 23-H55-54
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ANDARD SPECIFICATIONS

23-H,23-HSS

UNION CHEMICALS, OLEFINS, PLASTICS, INSULATION
PIPEILEE SILICONES DIVISIONS AND 5
UNION CARBIDE CANADA JULY 1946

1. EQUIPMENT - contd

SECTION B - APPLICATION - contd

Insulotion strop ot both end

Preformed insulation cover

-

Weather borrier seal to jacket

of cover, sufficiently tightened, but
ndt binding to movement of joint,

Heavy fillet of mostic

Stoinless steel slegve ond
color 0,010-in. thick

Weother barrier seql
to sleeve

Insulation strop

A

Finish as specified

yg©

L— Stainless steel jockets, O C10-in, thick.

{Slip Joint Detail for Figure 23-HS5+5)

A

Thickness "T" os specified

Detail "A"

Figure 23-HS5-5A
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STANDARD SPECIFICATIONS
CHEMICALS, OLEFINS, PLASTICS,
% SILICONES DIVISIONS AND
UNION _CARBIDE CANADA

SECTION B - APPLICATION - contd M

1., EQUIPMENT - contd

Insulation support, where required
{see UCC Std 15=31)

Round outside comers

Reinforcing cloth extended to vessel
and bondad while undercoating is
still tacky

Inhibited caleium silicate insulotion block

Weather barrier, as specified

N\
4
\——Vessel wall

0]
——’LL—--—-—Thickness "T" os specified

Application of Inhibited Calcium Silicate Insulotion mdjacent to Uninsulated Flanges

Figure 23-HSS-7

Stoinless steel pins

Insulation support
{UCC Standard 15-31)

Vesset shell

Fill joint with white glass wool

Staintess steel pins

NOTE:

— Weather barrier, as specified
— tnsulahion strap over pins
— Weather barrier seal 1o sleeve

—Shp 1oint, stainless steel sleeves
{0.010-in. thick x 12-1n. wide)

- Weather barrier seal to sleeve

~nsuiatton steap over pins

Slip joint not required ot support
directly obove the bottom head.

Application of Slip Joinr to Vessel Wall at Insclation Supponts

Thickness " T" as specified

Figure 23~-HSS-8
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STANDARD SPECIFICATIONS 23-H, 23-HSS

P CHEMICALS, OLEFINS, PLASTICS, INSULATION
bl SILICONES DIVISIONS AND 7
UNION CARBIDE CANADA JULY 1956

SECTION 8 - APPLICATION - contd

1 EQUIPMENT - contd

ottached o vessel straps —Staintess steel skeveors

P o
/// /('('r’

\——Slmnlcss steel wire lacing

J— o .:/1,. - -
o~ -

-/// = -ee Isulation strap -

- Al 7

J _:'.Jl | min \:‘:
L~ .

NOTE;
o

Fiaish not shown.
sechion AA

B e Ve B T

Application of 8loch Inwlotion to Blind Noszle on Vesscl

Figure 23-H55-9

Siainless steel skewers —— e ke i Stoirtens steo) skewers ——— - Y l}
7‘.\' ﬁ?,‘i :
Isulation sivap ———— e Y. 14 Insulotion stiop ————— e KN ¥
I ™, M
" Sy lasulating cement e . ) R g
Strip of white gloss BT _..L . \/ Approx (3T, 4 K ™
vool blanket wrapped mn ¢

arcund pipe

A

r Oversize elbow cover —-——
. [N ¢
b AT N

Approx 1" .{’:.
. e
Approx 1" | g r»
. .
. Insulating cement——___ | Strop *
Oversize pipe insulation 7z ¥ <Y
Skewers N Strip of white gloss -_” I p Skewers \‘\,‘
bg wool blanket wrapped 5%
NOTE- \- 4 aroung pipe ———— . ¥
B A e - g,*.')
Fanish not shown, A8 i R —£ vy dw R
Nozzle Connected o Streight Pipe Nozzle Connected to Elbow

Application of Block Insulation to Line Nozzles on Vesse!
Figure 23~H55-10
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STANDARD SPECIFICATIONS 23-H, 23-HSS

ppfPeay CHEMICALS, OLEFINS, PLASTICS, TNSULATION
SILICONES DIVISIONS AND ‘ g
UNION CARBIDE CANADA N ‘ , JULY 1964

SECTION B -~ APPLICATION - contd

1. EQUIPMENT - contd

—Fill chonnel leg with insulation

" T)l
Run circumferential h
e nin strops between lag i nyn
e and vessal wol! _~—-,2—-
5 o 37 2 . ;
] 138 {—Wire Jacing over leg -Thickness "T"
L h insulation secured to os specified
2 N orrcumferential strops
>
F o<
e s
wp—_4 r—-’i - — e —

L n
\ Woeather barrier seal

Elavation —Heavy fillet of mastic

Tank leg
- -~ Fireproofing

Application of Inhibited Calcium Silicate Jnsulation to Equipment Leg
Figure 23-HSS-11

n. Vessel Skirts,  Skirts supporting vertical equipment shall have their outer surfaces insulated, Unless otherwise specified, insulation shall extend
downward from junction of skirt with bottom head o minimum of four times the specified thickness but not less thon 12 inches, or to bottom of skirt if

thot distance is less thon 12 inches, Thickness shall be as specified for body of vessel. The bottom head insulotion sholl be supported in accordonce

with Qwner's Standord [$-40 or 1542, Installation shall be os shown in Figure 23-H55-12.

Finish o3 specified

Thickness " T" as specified

t— Insulation support,
(UCC 5i1d 15-42)

—Thickness "T* as specified

Tangent hne———j——
£
€
b~
-

Application of Inhibited Calcium Silicate tnsulation to Equipment Skirt
Figure 23-HS5-12
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L *SPECIFICATIONS 23-H, 23-HSS

-CHEMICALS, OLEFINS, PLASTICS, : INSULATION
w SILICONES DIVISIONS AND 5
UNION CARBIDE CANADA JULY 1966

SECTION B - APPLICATION - contd
1. EQUIPMENT - contd
o. Traced Instollations, Trocing and insulotion on troced equipment shall be instofled as specified in Article X1 of the GENERAL SPECIFICATIONS.

p. Surface Finsh, When specified thickness of insulation hos been opplied, ony smoll cracks or depressians shall be pointed up with insulation cement
and troweled fush with surfoce of insulation.

q. Weather Barrier.  Weother-barrier coating or jocket, whichever is called for, shall be applied as specified in Articles XIV.B and XV.B, respectively,
of the GENERAL SPECIFICATIONS, Mastic weether borrier shall be used unless metal jacket is called for os follows:

(1) Weather borrier consisting of stainless steel jocketing, where required, sholl be colled for by the addition of the letter M to specification designo-
tion, thus 23~HM or 23-HSSM.,

{2) Weother barner consisting of treated steel jocketing, where required, sholl be colled for by the addition of the letters MT to the specification
designation, thus 23-HMT or 23-HSSMT.

2. PIPING
a. Pipe Insulation
(1} Insulation Supports, Pipe insulation shall be supported and secured as spesified in Article [} of the GENERAL SPECIFICATIONS,

{2} Thickness Schedule. Unless otherwise specified, insulotion in excess of three inches totol thickness sholl be applied in multiple loyer construc-
tion as specified in Article HI_8 of the MATERIAL SPECIFICATIONS,

{3} Vertical Pipe
{a) Insulation on d-inch NPS pipe ond lorger extending more than 15 feef obove the bartom elbow shall be supported by e pipe insulation sup-
port located directly above the elbow, Typical instaliation is shown in Figure 23-HSS-13. A pipe insulotion support shall also be instolied

obove eoch pair of flanges or flanged valve in vertical pipe.

(b) When pipe extends more than 15 feet above pipe insulation supports locoted directly obove elbows, flanges or flanged valves, odditional
supports shall be installed on approximately V5-foot centers to provide for installotion of expansion joint os shown in Figure 23-HS55-13,

.,

Wearher barrier, os specified Stainless steel pins

Pipe insulation N ~T Finish os specified
r\é/j‘ \ L

Insulation strop over pins

Insulation supporr
{Spec VII A.9)

/ Weather borrier seol to sleeve

T e Slip joint

i Fill join) with white glass wool
- Stoinless steel sleeves

Weather borrier seol ro sleeve 0.010 in. thick

‘ l

H
E
g\ . N :
g’ X " I. L_/Q }
3 P A, Lt Thickness "T" os specified +
2 \ i\
= 15
B O
Support Above Bottom Ell Expansion Joint in Run

Applicotion of Inhibited Calcium Silicate Insulotion to Verticol Lines ot Insulation Supports and Exponsion Joints
Figure 23-HS5-13
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STANDARD SPECIFICATIONS

UNION CHEMICALS, OLEFINS, PLASTICS,
LTI A SILICONES DIVISIONS AND
UNION CARBIDE CANADA

SECTION B - APPLICATION - contd

2, PIPING - contd

b. Fitting, Flonge, and Vaive Covers

T
OM\..
~ b‘(& T~ el
. o

{1) With exception of bolt and plug valves, all fittings, flanges, ond valves aver three~inch NPS shall be insulated with covers prefabricared in

occordonce with ASTM Recommended Practice C 450, lotest revision,

(2) Ball and plug valve covers shall be field fabricated of proper sized pipe covering.

(3} Secrewed and welded fitting covers for three~inch NPS ond smalter piping may be field fabricated.

Preformed ell cover

= Thickness "T* as specified

Finish, os specified

-~ Pipe insulation

Thickness "T" os specified

Application of Inhibited Calcium Silicate Insulotion to Horizontal Welded Eil

Figure 23~HSS5-14

Round outside corners

Preformed flange cover

—~Heavy fillet of mastic

Finish s specified

“—Thickness " T as specified

Applicotion of Inhibited Caleium Silicote Insulation to Line Flange

Figure 23-HSS-15
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- STANDARD SPECIFICATIONS 23-H, 23-HSS

3. UNION CHEMICALS, OLEFINS, PLASTICS, INSULATION
XYY SILICONES DIVISIONS AND 1A
UNION CARBIDE CANADA _— - - JULY 19686

SECTION 8 - APPLICATION - centd

2. PIPING - contd

b. Fitting, Flange, and Volve Covers - contd

(4) Firting insulation sholl be secured with wire or strap os required.

{5} Insulotion for ali fittings shotl be fitred and assembled with tight |oints. Cementing of prefabricated assemblies shall be done with fabricating
cement. In all coses the joints shall be as thin as possible with just sufficient cement to obtain good odhesion and complete closure. In no case

will wide cement joints, or voids and holes plugged with cement, be permitted. Typical covers ore shown in Figures 23-HS$S8-14, 23-HS5-15, ond
23-HS5-16 ' '

Slip joim not required on
single loyer except where
specifically colled for —ome o,

Heovy filler of mastic
Round outside corners

Insulation

~— Thickness "T" as specified

Preformed valve cover —  Finish os specified

Apphication of Inhibited Caolcium Silicote Insulotion to Flanged Valve
Frgure 23-HS%-14

c. Exponsion Joints
{1} Expansion slip joints shall be provided in the insulation for horizontal piping 4-inch NPS and lorger. An expansion joint shall be instolled in
each 21 feet of straight piping nat interrupted by flonges, volves, or fittings, ond insulated with multipie layer insulation, ond eoch 42 feet
insulared with single layer insulation. Typical instollotion is shown 1n Figure 23-HSS-17. If an expansion crack occurs after the hine has been put
“in service, the crock shall be filled with white glass wool and an exponsion joint shall be provided at that location.

(2) The expansion slip joints sholl be installed at the insulolion support in vertical piping os shown in Figure 23-H55-13,

{3) Expansion stip joints shall be provided ot junction of fitting covers ond pipe insulation located ot the tops of risers where riser exceeds 15 feet
in height ond pipe is 4~inch NPS or lorger, for multiple Jayer applications. Typical installotion is shown in Figure 23-HS5-18.

(4) Where flanged fittings or valves occur within these intervals, exponsion shall be provided for in the flonge cover, ond expansion joints in the
insulation will not be required.

d. Traced Instollotions. Tracing and insulction on traced lines sholl be installed as specified in Article Xill of the GENERAL SPECIFICATIONS.

e. Surfoce Finish. Where presen!, small cracks and depressions shall be Ffilled ond smoothed with insulating cement before application of weather
borrier.

f.  Weather Barrier, Weother borrier cooting and jockets, whichever is called for, shall be opplied as specified in Anicles X1V.B and XV.B,
respectively, of the GENERAL SPECIFICATIONS, Maostic weather borrier sholl be used unless metal jocket is colled for as follows;

(1) Weather borrier consisting of stainless steel jocketing, where required, shall be called for by the addition of the letter M to the speci-
fication designotion, thus 23-HM or 23-HSSM.

(2) Weather barrier consisting of treoted steel |acketing, where required, shall be cclled for by the addition of the letters MY to the speci-
ficotion designation, thus 23-HMT or 23-HSSMT,
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23-H,23-Hy

STANDARD SPECIFICATIONS ‘
umo "CHEMICALS, OLEFINS, PLASTICS, INSULATION

Pl SILICONES DIVISIONS AND LFAN
UNION CARBIDE CANADA s e b JULY 1966

SECTION B - APPLICATION - contd

2. PIPING - contd

w— Weather borrier seal 1o sleeve

Insulation strop over sleeve —Insulation strop over sleeve
Finish-as specified

Pipe insulotie

0
ST

e Thickness “1" a3 specified

Stainless steel steeves, 0.010 in. thk

Slip joint — Fitl joint with white gl wool

Application of Expansion and Contraction Joint to Inhibited Caleium Silicote Insulalion on Horizontol Piping

Figure 23-HSS-17

Pipe insulation = ————Preformed ell cover
< ‘,________,Thickness *T* os specified
N N i ~—Finish as specified
\ r~——>Stoinless steel pins
\

/—-Jnsulorion strap over pins

Thickness " T" oy specified——‘

Weather barrier seal to slegve

Fill joint with white glass wool ! .
_>—Staintess steel sleeves

Weather barrier seal to sleeve C.010 in, thick

Weather barrier, os specified

Pipe insulation J
. ~o

Application of Inhibited Calcium Silicate Insuiotion to Welded Ell with Ship Joint of Top of Verticol Line
Figure 23-H55-18
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SPECIFICATIONS FOR SPRINKLER SYSTEMS

SICTION & —  GENERAL CONDITIONS

SCOPE

These speciicorions cover the design, instatlation, e testiie of spronkler systems of cll types, os described in NFPA Standord No, 13, Lorest
Revision. The type ond number of sprinkler systems reguireg 1s uated 1 en addendum 1o these specificotions.

DEFINITIONS

As cpplied in thete specificotions

a. “Controctor” designates the controcror wno shell desgn, fabricate, ond install the sprinkler system, or systems.

b. “Purchoser’s Drowings” designates the Purchaser’s cosutiuctine aras ings.

c. "Skerches” designotes the Purchoser's sprintbler suste layour sketcises, which are included in an addendum 1o these specifications,
g. “Fire Protection Group" designates the fire protection woygineers of the Owner's Engineering Deportment ,

e. "Approved” designotes moterials, opporatys, ond methods of installing the matericls and opparatus, that meet all requirements of NFPA Stondard
No. 13, Lotest Revision, and ony oddendums 10 these specifrcanions.

f.  "HAD" designates o rate=-of~nse heot-actuoted gevice,

g. "NFPA" designaics the Nethanal Fire Piotection Associction,

h, “Approved Equol” dewionotes a matenol, raw, semi~finished, or finished, or o product, either as g unit component or 6 complete unit assembly,
of o moke {brand nome, 1rmde neme, or other preprietory designotion) other thon thot specified, and of a size, composition, grode, or quolity equol

to the specified moterial or proauct, thot, subject to the writren approval of the Purchoser, may be substituted for the specified moteriel or product.

1. "Latest Revision” , os opphied to reference stondards, specifications, and codes, designotes the officiol issues wn effect on the dote of the

Vendor's Quotation or the Contractor's Proposal. Use of wbseGuent revisions, if any, shell be subject 1o negohiotion between the Purchaser ond the
Venaor or Controctor.

WORK NOT INCLUDED

These spacifications do not include painting, the instollotion of underground supply piping, electrical wark, and cutting and patching of holes for
pipes passing through wolls and Boors, unless otherwise stoted.

STARTING POINTS OF CONTRACTOR'S WORK
The Controctor’s work sholl start at one of the following poirts, depending upon the type of installotion

G. New Sysiems. Work shali start ot the terminus of the undergiound fire water supply line, or ot oncther point, as shewn on the Purchaser's Drow-
INgs ., !

b. Extensions of Exishing Systems. Vork siwall start o the ponts shown on the Skelches,

LIMITATION OF WORK

The Coniractor shall do oll work required 1o design, fabricate, ond install the type of sprinkler system that is specified in on addendum to these speci-
ficatians, and/or as shown on the Sketches, urless stipuloted otherwise. The Contracrer sholl disregord all information and requirements in thesea
specificotions thot pertain to sprinkler systems of o type cther than Inat specified ond shown, ond any indicated fire pratection facilities other than the
specified sprinkler protection unless otherwise stared. :

RESPONSIBILITY FOR LABOR, MATERIALS, APPARATUS, TQOLS, AND EQUIPMENT

a. The Purchoser will furnish and install oll supervisory devices, when specified, except trouble switches, which shall be furnished ond installed by
the contractor.

b. Unless otherwise specified 1n an addencum 1o these spocifications, the Controctor shall furmish oll labor, materiols, epporotus {except that fur-
nished by the Purcheser), tools, and construction cguipment accessery Yo design, fobricote, ond install o sprinkier system, or systems, of the specified

type.

c. Unless otherwise specified 1n on addendum 1o these soecificolions, motreriols ond opporolus furnished by the Contractor sholl include oll oipe, pipe
fittings, valves, flanges, bolis and nuts, goskets, gusker dope, ond thread dope: oll sprinkler heods ond sprinkler guords, oll hangers and supports for
pipe ond conduit, oll conduit, conduit filtings, and air tubes, oll deluge volves, alarm chech ond dry pipe valves, accelemtors, reguloton, water-
motor alarms, strainers, HADs, and trouble switches, and, 1f 0 pneumatic actuoting system requiring plont air s specified, all oir supply connections,
pressure regulotors, receivers, drying treps, ond filrers,
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SECTION A — GENERAL COMNDITIONS - contd \ N
REVIEW OF PURCHASER'S DRAWINGS

The Controcior moy review the Purchaser's Drowings ong model, 1f cvailoble, coverng process piping ot the ofiice of the Design enc Constiuction
Depaumunt, UCC Techaical Center, South Cherleston, West Virgima, or or the Purchaser's freld office ot the job site or ot o locotion designoted by
the Purchoser. Drawings covering orchitectural and siructveal work will be furmished 1o the Contracter for use 1n preparing his bid,

IINTERFERENCES

The Conticcion sholl be responsible for avoiding interferences with all other facilinies, af no extra expense to the Purchaser.

APPROVAL OF CONTRACTOR'S DRAWINGS

o. Before orderng or fobricating materiols, the Contractor shall furnisis to the Purchoser four prints ond one sepia of esch working drowing for
opproval, Airer the drawings, including all necessary revisions, are gwen final opprovol, the Contractor shall furnish to the Purchaser nine complere
sets of the approved drowings for file and Freld use.

b.  Unless otherwise speciited 1n on addendum 10 these specificotions, the Conniactor shall not obtoin opprovals of his wotk ing drowings from in-
surence vndepwriters, mspection bureaus, or other segulorory ngencies. Al such opprovols that ore required sholl be obtoined only by the Owner's
Fire Protecrion Group.

¢. Any mojor chonges during construction sholl be subject 1o the approvol of the Owner. IF requested by the Purchoser, the Contracter sholl revise
his working diawings to indicote ond identify all opproved chonges.

SECTION 8 — MATERIALS AND APPARATUS
PIPE, PIPE FITTINGS, AND VALVES

All piping sholl be designed in accordance with NFPA Srandard Ne. 13 {Lorest Revision) rules for light, ordinary, extro hozerd occupancy, or os
otherwise specified in on addendum to these specifications. Pipe, pipe fittings, ond volves shall conform to NFPA Standard No, 13, Pipe sholl be
sized to include futures where these ore indicoted.

SPRINKLER HEADS

&. Approved sprinkler heods shall be used throughout the system, or systems. Al closea sprinkler heods sholl hove a temoperature rating of 160F 1o
}65F, except thase heods locoted near heating outlets, steom lines, o other hat pipes, o 03 noted on the Sketches. Locatsons of higher rempercture
rared sprinkler heads sholl be noted on the drowings for record. Ornifice sizes sholl ke =inch unless otherwise specilied w on addendum to these speci-
fications.

b, Untess otherwise specified in on addendum 1o these specifications or indicated on the Sketches, oll sprinkler heads shall be cooted with a corrosion-
resisting compound such as "Corroproofing'', or Approved Equel,

HANGERS AND SUPPORTS FOR PIPE AND CONDUIT

a. All hengers and supports for pipe and conduit sholl be of Approved types as shown ia Figuie 531 of NFPA Stondard No. 13, Lelest Revision, Al
hengers ond supports shall olso be subject to the oppraval of the Puichaser

5. The Contractor's opprovol drowings sholl show the tocations of all hanger: und supporrs and oll speciol non-standord hangers sholl be shown in
aercil.

APPARATUS

All opporatys for sprinkler systems, such os alorm check valves, dry pipe valves, deluge velves, water motor alarms, strainers, end HADs, shall be
new, and of Approved types. AN HADs of the brass chomber type sholl be codmium ploted. Diy pipe velves, deluge volves, ond alerm check volves
s!\oll be complete wirh standard trim ond occessones, including regulators ond occelerators when requured Deluge volves sholl also operate on loss of
pressure if normolly actuated by increose in pressure,

AIR TUBES AND CONDUIT

O. A tubes between HADs ond deluge volves moy be of hord~drawn or s0ft copper, ond shall be codmium plated or lead coated, Fittings for herd-
drown copper 1ubes shalt be of the compression type, with ferrule, SAE 37} degree fittings shall be used For soft copper tubes.

b. Conduit for encosing air tubes sholl be steel, and shall meet all requirements of the Amernicon Stondard fos Rigid Sreel Condur, ASA C80.1,
Lorest Revision, except thot it shall be zine coated inside and outside.  All tubes and conduits to go underground shall be suitobl, protectec ogainst
COrfosIon,

ELECTRICAL DEVICES

All electnical switcinng devices shall be single~pole double-throw switches, with one contact normolly open end one normelly closed, ond shatl be
approved for Class 1, Group B, Division 2 logotions, os defined by the MNationol Electnical Code, Lotest Revision,
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UNION STANDARD Fire Protection '

LT ITV I Cheicats anp PLASTICS OPERATIONS DIVISION Jof 3

AND UNION CARBIDE CANADA LMITED Dec 66

SECTION C — INSTALLATION, TESTING, AND INSPECTION
GENERAL INSTALLATION NOTES

a. All sprinkler heods shall be located in accordance with NFPA Standard No. 13, Latest Revision. Generally, the heads sholl be foccted os
shown on the Sketches. Some deviolion moy be necessary to ovord interferences,

b. Sprinkler heods thot are wbiect to mechanical injury shall be protected by opproved guards,

<. Al sprinkler piping sholl be supported and hung in an Approved manner with hangers and supposts as specified in Article 8.3,0.

d. Flushing connections, consisting of capped nipples 4 inches long, sholl be installed of the ends of all feed ond crossmoins to focilitote flushing,
e. A stondard inspector's test connection sholl be installed in eoch system of the points shown on the Sketches.

f.  Approved drains shall be instolled ot ofl fow points or trapped sections in the sprinkler distnibution system, or sysiems,

g. OS8Y gate valves of the reguired sizes sholl be instolled, if specified, in each new woter supply pipe upstreom from the alarm check valve,
dry pipe volve, or deluge valve,

h. HADs of the rote—of-rise type sholl he instoHed in oll preaction and deluge sprinkler systems, ond shall be locoted and spoced os shown on the
Sketches,

i. Tofocilitote tronsmission of "trouble™ supervisory signals in defuge sprinkler systems, an electricol switching device of the type specified in
Article B,6.a shall be installed for each deluge valve.

1, JF a pneumotic octuaring system requiring piant air is instolled, the Controctor shall moke the connection to the plant air heoder (see tie~in point
indicated on Skerches), instell the piping, receiver, drying rrap, arwr filter, and pressure reducer.

k. The Qwner's plont fire department shall post signs identifying the manuol raleases.
OPERATING REQUIREMENTS

Complete operotion {full capacity discharge from the mos) remote sprinkler head) of any defuge sprinkler system shall be effected in not more thon 45
seconds from the instant that haot (160~ 165°F} is applied to any one HAD or o remore manual release is octuated.

TESTING
a. After o sprinkler system is completed, it sholl be subjecied to a hydrastatic test ot o pressure of 200 psig for a period of 2 hours. All lesks sholl
be repoired, ond repairs retested until satisfactory results are ob)omed -Following the hydrostotic test, an operating test {(except water flow) shall be

conducted to ensure thot the system performs as specified.

b. All tests shall be witnessed by representatives of the Owner's Fire Protection Group, and the Insurence Inspection Authority, if ony, hoving juris—
diction. The tests and their results shall be sorisfactory to and opproved by said representotives,

REPAIRING LEAKS

o, If welded pipe is used, weld leaks shall be repaired by chipping out and rewelding. Leaks in flanged joints sholl be repaired by dismontling the
|oint ond reassembling it, tightening the bolts in the correct order. teaks in screwed joints sholl be repoired by dismantling the joint and recssembling
i,

b. Attempting to repeir weld loaks by caulking or paening, and leaks in flonged ond screwed joints by overtightening the bolts, or fittings, will not
be permitted.

INSPECTION

Before acceptance by the Purchoser, all sprinkler systems shall be subject to inspection and opprovel by representotives of the Ownrer's Fire Protection
Group, and the Insurance Inspection Authority, if ony, hoving jurisdiction.
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VALVE AND PIPING SPLCIFICATION ’B'

ML STANDARD

cARBlDE CHEMICALS AND PLASTICS OPERATIONS DIVISION PAGE tor 1
AND UNIOR CARBIDE CANADA LWITED ———

SERVICE RANGE HYDRO TE€3T SERVICE  A:-
125 per at 32F 10 200 F{0*C 10 937C) 250 pa N rugen
#ater above L ronad
ADIUSTED PRESSURE-TEMPERATURE RATINGS CORROSION ALLOWANCE
None ¢ plov
comwonents | nores | 1 [ s |y fvala ] e T oo ] N s | w0 12
120 5ver. Stael
PIPE 1 Cslv Steel-40-W 40-W 40 Steel-20-Smis
Smie
NIPPLES Gulv Steel-40.W )
. Victautie
COURLINGS J3, 2 DI-300+8¢crd Victaulic Style 75 Style 77
UNIONS M1-150-Scrd
BUISHINGS Stes} o R
B PGS Steel
z .
=
=1 ebows 3 C1-125-Scrd MI-5td-Victanlic
1
Steel Steel
CAFs MI-150-5crd M1-81d-Victauhe 29 2500 '
3IW Bw {
Steel Steel .
REOUCERS Cl-125-Scrd Ml-Sid-Viciaulic a9 250
. BW BW
v "
T OPULL SIZE 4 C3-125-Scrd
fe}
% Fabricate from pipe
Z| REDUCING [ ¢, & €1.125-Scrd
STRAIGMT 2, 9 ? Cl-125-8cyd-F¥ F5-150-50-RF
bl an
2
%] REDUCING 2 5 Ci-125-Scrd-FF FS-150.80-RF
b
aLIND £1-325-FF £S-150-RF
s BH-1l2-Scrd BR-125 S1d-125-Wafer
BA-1173A é’f\'ﬁ BF-1170
SHUTOFF 7 ~
BR-150-S¢rd C1.-125-Fig
BA -1 184A GA-5
| CONTROL 7 BR-125-Scrd 5td-125-Wafer
g GL - 101 BF-1170
<
> enecx BR-125-Scrd C1-125-Fig ,
CR-20t CK-204
4-WAY CI-200.5erd Cl-125.Fig
CO-444 CO- 1312
1/2 s ! 1-1/4 | 1-172 2 2-4/2 3 4 3 [ 10 '2
BOLTING ASTM AXDT, Gr B square head bolts, heavy hew auts DOPE  GASXET - Flange Graphite L osl
THREAD -
GASKETS: Couplinge Victaulic Grade M g:;ﬂ;"; 'cnp“"‘"
— Flanges Compressed asbestos od P
NOTES {1} For Yictaulic )o:nte the pipe £nd 1» to be cut or rol} gronvrd 3n accardance with the following derat
Pige
A Sicw Ay 019 Br oY C
—l ’l‘ r - 3 072 Y Yyeas o 0 oo1a Note Guetin Bacon GBL “Gruvajoint * and GBR "G ruvagrp’
. e [XH CRETEIRNY BN Y 11 couphings are equivalent o Viclaulse Seyle 75 and 77
7 P S I oy a6ty -0 D MZ rrepectively
=t vt 0d 8 (11} 4 Lodak -0 -2 028
oo [ | ‘ f:r ” I 828 L300 10 sz e0 007
) 3 a2 1300 12 301 v 0 <0 D3O
Maintatn "G concentric sVictavlic Company recommendalions for rigie
wrh pipe O Joint whers Memibillly 1a davired uss “A*

Etmeneion shown in Viclaulic calelog

(2) Vicisulic construchion 1s preferred over flanged construction

{3} Steel standard weight buti~welding eldows may be substituled in sirew 3™ 1o 12* where mimmurm layout 18 desired

{4) Remmforcement of 90° branch connectione fabricated from pipe 18 not required

{5} Where mating flangcd cquipment or exisling Lines under 1 use cast tron 125 1 screwed Nat face Danges

{6} Screwed connections shall be fabricated into run pipe by welding 1n a forged ptoel 3000 Ib screwed pipe coupling, "Thredolet, “oe Elbolet *
Maxtmum screwed connection size ahall be 2 1 /2

{7} #en nu e wart sty walves BEalT76, b penn 1 0 0 Shal Be pos aMa et witl e ame s e cluah with Bange feoe to amos st Depae - el 3 v o,
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VALVE AND PIFING spectrication | B 2

UNION STANDARD
CARSBIDE CHEMICALS AND PLASTICS DPERATIONS DIVISION PAGE 1ot
AND UNION CARBIDE CANADA LIMITED
DATE- 7-1-67
SERVICE RANGE HYDRO TEST SERVICE
Thru 12" 125 par a3 12°F to 353°F(0°C to 1T9*C} 250 pws Chemicals (Non-hazardous)
14" thru 24 100 pas  at I2°Fin 1M*F0MC o 170°C) 200 pay Nitrogen
30" 50 puy at I2°F to 298°F{0°C 10 148°C) 100 psa Steam Distribution
ADJUSTED PRESSURE-TEMPERATURE RATINGS CORRQSION ALLOWANCE Water Above Ground
172" thru 127 175 pas at 150"F [non-hazardous gae) o 030
COMPONENTS NOTES 1/2 J 3/4 L ¥ J 1-1/4 l 1-1/2 4 2:-1/2 3 J 4 3 J 8 0 12 14 l s L yg } 20 shny 30
Steet Stred Steed Sreet Stee)
PIPE 5 9,10 120 Srerl-40-% ae 156" 18R" 203" 0 Steel-,0-%x s
Sm'we ZRW ERW ERW Srmla
NIPPLES Steel-B0-Smls Stee-40-Sinle i
COUPLINGS D3-300-S¢rd ) .
UNIONS MI-150-Scrd :
'
¥
BUSHINGS Steet !
[
3 PLUGS Steel X ,
Z
= Sterl Steet Steel
| ELaOwWS o Cl-125-5urd Std 11k 2 Steel- 219".BW 250" Steel-i0-BW
BW BW BW
Steel | Steel Steel
CAPS 9 M1-150-Scrd Sid 188" Steel. 2197-DW » 250" Steel-]10-BW
Bw BWw BW
Steel Stee! Steel
REDUCERS 9 Cl1-125-Serd Std 188 Stenl. 2190.BW 250" Steel-10-BW
Bw Bw Bw
"
F| FULL SIZE 1,9 ClE-125-8¢crd
kz) Fabricate from pipe
2| meoveing {1, 2 A C1-125-5crd )
STRAIGHT 3.5 F$-150-50-RF
Z
Y]
FESTY B FS.150-50-RF
=
BLIND Cl-125-FF ; F5-150-RF
BR-123
4 BR-125-8crd Scrd Cl-1235-Fig C1-125-Flg
BA-1173A GA-I GA-% CA-SA
SHUTDFF
1, 6. 8 b Std-125-Waufer
BF-1170
BR-125-Serd © CI-125-Flg
‘E 4 GL-101 GL-102
%] CONTROL N N X ~
> 3, 6, a N B [ Std-125-water
S R BF-l170
CHECK v BR-125-Scrd Cl-125-Fig
CK-201 CX.204
12 3/4 1 Y-1/a | V-1 /2 ? 2-1/2 3 4 6 8 10 12 r4 4 8 20 thrw 30
BOLTING  ASTM A30?7, Gr P square head bolta heavy hrx nute DOPE  GASKET - Grapbite and o1l
THREAD ~ Teflon tape
GASKETS Compressed asbestos
NOTES L} Reinforcement of 90° branch connections fabricaterl {rnan pipe 19 po° rrguirer
{2} Screwed connections mhall be fabricated tnto run pipe by wrlding .p 4 {nreed steel 3000 1h screwed pipe coupling, "Thredolet”, oy “Elbolet™,
M. screwed 160 nze shall be 2-3/2
{3) Where mating flanged equipmenl or existing hines under 3° m1z¢  usc cast iron 125 tb acrewed fat [ace flanges
{4} Use 1he appropriate valve from specification 1G1 when piping 1+ 1o be tonnected below the normal liquid level on all storage tanke,
(83 1" - 4 sizes may be fabricated by rold flaring taps on the Leonard Qanging machine. Wac F5-150-LAP Manges and steel “Flareweld” Schedule 40 ERW pipe
{6) When mating butlerfly valves BF-1i70, ship-on flanges 3hall be tnatalled with pipe end flush with flange face to provade praoper clamping action for valve haer

{7}
8)

{9}
$10)

Coas:deration may be given 1o vae of wafcr-type check »alves wv 31z¢s 3" and larger  Consult manufacturer’s data., such at Missi0on of Keystone, or Standards
Engineering Group for information

Valve BF-1170 has rizbber aeat which limite maximum apt rating Lemperature 10 Approximately 200°F  Gonault manufacturer’s data or Standards Engineering
Graoup for application to specific conditionn

Piping 3 and larges 306tallod an sabir ss s ot 1hin 0B ol e oane st baed and Bitabrinous coate d

320 Stecl-40. W pipy mAy be aubsistuted sn 3 g 4° « 704 when teannmucally advantageous
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VALVE AND PIPING SPECIFICATION lCl

UL STANDARD ICla
ATV GemicaLs aND PLASTICS GPERATIONS DIvisION PAGE: 1ef2
AND UNKON CARBIOE CANADA LIMITED
DATE 1-1-67
SERVICE RANGE HYDRO TEST SERVICE
Thru 20" 150 pey at 32*F o S00*F(0°C to 169°CH 425 ps Chemacals
24" 13D par ar 32°F to SCUYFI0°C 1o 200°CY 2440 pry Vacuum {3C1a}
ADJUSTED PRESSURE-TEMPERATURE RATINGS CORROSION ALLOWANCE
See Table - Page 2 ¢ 030"
comeonents | nores | aze [ aa | 0 fhaa a2 [aan] o [« s | 8 w | 12 NN ERERE
Stre® Stee} Steel Steel | Steel
PIPE b Steel-40-W 40 [F13 188" 203 |20 Steel-10-Smis
Swmls ERW ERW% ERW |Smls
22 < i — I ~ ”
NIPPLES Steel-80- Smils Stee}-40- Smis . . 1. PR R
cOurLINGS | S D1-300-Serd . ) ;:: AU I )
» = -
UNIONS 5 DI-308-Scrd IO I N .
BUSHINGS Steel . "
‘G PLUGS Steel R
z .
; Sirel . Steel
-1 ELEOWS H D1-360-Scrd Steel-Std-BW 188 Steel- 219".8W 250" Sirel-10-BW
Hw Bw
Sieel Stael
CAPS 5 D1-300-Scrd Steel-Std-BW 138+ Sieel- 219"-Bw 250" Steel-10-BW
nw BW
Ster} Szeel
REDUCERS 5 PI-300-Scrd Stret-Std-UwW 188 | Steel- 219".Bw 250" Steel-10-BW
BW BW
“vi
Y| FULL SIZE 1,5 D1-300-Scrd
g Fabricare {rom pipe
g REDUCING 1,2, 5 21-300-Serd
STRAIGHT 5.6 . F$-150-50-RF
4
122 -
S REDUCING 3 F$-150-SO-RF
= .
BLIND FS-150-RF
. Stec1-800-Serd Ster) f;;"n Steel-150+Flg
-1117 150. T A -5
GA-111 GA-!.?\‘GA-U'H © ?
SHUTOFF
. Steel-150-BW Steel-150-BW Steel-}50-BW
GA-1202 GA-1202H GA-1202C
Stert-300-Scrd Steel~150-Flg v
< C1L-1)32 GL-143 ‘
21 conmoL :
g ) Stecl-150-BW Steel-150.BW | - g
- Gi.-1200 GL-12038 .
Steel.80D-Scrd Steel-150-Fig
CK-1197 CK-203
CHECK
Sieel-15D-BW Steel-150-BW Steel-150-BW
. Ch-1205 GL-1205K CK-1205G
v/2 /4 Y 1=1/4 1-1/2 2 =172 [ 3 [ ] ! 4 -] l {3 ! 12 14 l s 18 20 A
BOLTING IC)  ASTM A307, Gr B aquare head bokta, heavy hex nuts ' DOPE  GASKEY - GCraphite and o1l
1CYa ASTM A19), Gr B7 or B1s alloy stec) stud bolis ASTM AJ93, Gr 2 or 2ZH heavy hex nuie THREAD ~ Teflon tape
GASKETS Compressed aabestos
NOTES: {1} Reinforcement of 90° branch connechona fabricated from pipe 18 not required.

[2) Screwad connections shall be fabricated into run pipe by welding 1n a lorged stecl 3000 1b screwed pipe couphing, "Thredolet”, or “Elboler”
Maximum screwed connection size shall be 2",
{3) Where maring Nanged equipment or exysting Lines undes 2-1/2" sire, use lorged sterd 150 1b screwed raised face flanges.
{4) CA-1174 10 a reduced-port valve Do not use under 3 safety valve 10 vapor relief sarvice or where port reduction 1s of significance, instead use GA-59
{5) Seal welding screwed connections 1o prodbited
1) 2-3/2" - 4’ sizee may be fabricated by cold Naring laps on the l.éonard tianging rnachone Use FS5-150-LAP Nanges and steel "Flareweld” Schedule 40
ERAW pipe
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PAGE 20f2

DATE  1-t-bp?

Maximumn temp, °F
Maxamam temp, *C
Thru J4*

16"

1"

2o

24"

PRESSURE -TEMPERATURE RATINGS

32 to 10O
0to 38
275
250
229
595
160

(Maximun pressure - sa)

50
L33
255
245
a5
130
166

200

240
235
£434
185
i55

250
1
225
225
205
180
150

290
140

216
210
2ue
1£4-]
145

50
i a]

195
195
175
t45

200
04
150
130
180
o
14¢

150
232
155
155
165
165
135

500
z60
158
150
150
150
130

Hydro
Test
425
375
330
290
240
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UNION

STANDARD

VALVE AND PIPING SPECIFICATION 36 B |

~, N PAGE 1oll
CARB|DE CHENICALS AND PLASTICS OPERATIONS OIvISION \
AND UNION CARBIDE CANADA LIMITED DATE b-5.67
SERVICE RANGE 172" thra 2 125 pay at 32°F o | YO'FI0°C to 54°C) HYORO YEST 32+ thry 34 150 pas SERVICE Water - underground
¥ithru 14 150 psi at Y2°F te 1JO°FIN°C sp £3°C) 16 thre 20" EOD pra {City  Lake River Welth
1o thrw 207 100 pay o0 32°F ta DIBTRIBCC b0 3L 24" thry 48° TS pst
24 thre 46 75 pes ar NTF 1o 130°F(0°C s S4C})
ADJUSTED PRESSURE-TEMPERATURE RATINGS CORROSION ALLOWANCE
None None
COMPOMENTS NOTES o2 Irmli? Wio 20 2410 48
Cratrifgally caw tren Claks 22 tmcknras with push-on sype juints {Type I
UNBESTRAINED .22
It RA ! Soment-hine 4 and attminous coated Feod Sper WWP-421 b Pre-stressed ‘
g Copper-K-Hard , ¢sscd rernforeed contvate
a cylinger pipe for 135 pes dewnign
. fantriunatly caqr teon with aab gratly Centrulugatly cast izon Clase 22 Preasure AWWA Spec C- )0t
Inche e pash-os vpr joines {Type () thickneas, mechancal josnt, {Type U}
RESTRAINED Bz 44, Crmerthined and 51 kmInous 1 oAt d cement-hined and biluminous coated
" i Sp AA P A1 Fed Spec WW-P-421 b
Thschnras  Then =" - Clasw 223
0 Glape 23, 100 ane 12 . Claes 24
FITTINGS Castaren, 25035 c'ass a1t Bell for Cast iron. 150 1b cless, muchameal Pre-stresved remnforced concrele
IElbows, Bends ) Copper - Solder Push-on 1ype joines {Type 11} crment Josat #Typr [L1) cement -lined and cylinder pipe fatungs for 75 pay
Tews. Reducers) Yined apd Bitwrr a0y coated Byrurminous coated design presaure AWWA Spec C- )01
Far Spre W4 .P 42l b Fed Spec WW.P-421 &
:;x::f??fw“ R 125 0h USA caat 7on flanged fiimgs USA Bif | with cement-lining Fed Spec WW.P.4l1l b
connectignal
Cantaron 250 1h flass  yraceved spigat Crntaran 150 1b claws, mechanical e
PIPE JOINT 4+ R Pivar T3 thange  USA 125 b s orme nt Jmar (Uype [11) Mange USA 12515,
TO nned and bitarrnons coated cement-lined and bitumninase coated
v FLANGE Fed Sper RRLpPaR1 Y Frd bprc WW.P-42l b
3
E PUSH JOINT Castsron 250 1k t'aas, grooved spigot
a TO 4 8 {Typr M} vatewrasr merhamica! Joint
CIMECHANICAL ] gtand cemev-tinee .
JOINT Fed Spec. AW.P-421 5
JOINT 4.8 Integrs) with goine "ULQK™ as pes Engineering Standards
RESTRAINT P-lvi. H1IA, FLIB BHLG
FLANGES
Cl 125 F
{BLIND) t-12s
. g
SHUTOESF T '
AT HEADER 5 BR-100-NPT by Flared ., ' , , s
CO-415 . [ R R e , .
) BR-125-Serd
51 shuto 3 e
2 FF v 7 GA-1 {(Extenaton C1-125-Waler Specify av stem of squipment
> UCC Sed P.128) BF-1170A
BN C1-125-Fig . N s - M T ¥ 1\“ -:»
CHECK = p CX-204 e ’ -
. . {Inatal! in concrele pa) AR R . ;
a2 Iro 12 1410 20 141048
BOLTING. GASKETS  Pipe jownts - Unreatrained - molded rubbey
Mechameal Joints » Tes head alloy sterel bolts, hervy hox nuts Fed Sper WW-P.a2l b W% .-P.421 b

SOLDER

Stiver

Gr BCuP.S

Flanges < ASTM AY07, Gr B square head bolts haavy hex nuls

Fed Spec

Restrained - molded rubbes
with integryal steel strots

Fed Spec
Compressed asbeston

Flanges -

Gaasers - None

WW-P-42l b

Threads - Teflon tape

SENERAL A

NOTES

18)
™M

In stre 100

H concreis cvlinder pipe *a ne'rited the pipe ann a’s “tiings shall be
tenmioaed concrete evitnder pipe,
turer's

1t

Feedrcal Spec.fivation S5P-381 fnr the commenaurate demign pressure
of Federa’ Speori

Engincering Standazds P-11i, 110 A
{5} Maxumum size tap 1 Clase 2¢ Cavt trnn pion

Pipe size buhes
Tap saze, wniLhew

10 assure {res disc movrment
15) Indicated construction, mzea 2™ to 12

Yion SS-P LAY

Tatest Revvason

5t

1118

Al 4 h
Yid LY 1

to 20 In concrrte cviinde® QIDe Ay OC used 2 an AJirTnactve for <Al ITON PIAE

113+ Sotfy tubing may be aubstituted (or havd whrre warvaniec by 4copr of work
{2} Thickness of cast 1+0n pipe 13 baved on Linzed dessgn pressure
{3} Thickness of concrete pipe 15 based upon histed denian presaure. o It
(4) Method of yoane restraint indicatrd b prefecred, whers not appliceble mechanical joxat and fxtings wath either "ULOK" jowt restraint per
111G 0 clemps snd rods may br ured upon speeific approval of the Engincering Department

In some instances manuliclurers v

All bacteriolagical feula of ¢ity waler whall he made Sv state lor provincial) o7 municipal headth departments

a 16
taig4 1-1/2

Refer to manufaciurer'v <atalog for prirvhits \ad Cemprrature ratings of bultecfly valves
Check thmensions of pezticular butts rfly vahir o be ueed

davd

Selection is to be based wpon price and availabiliuy
prr-dtrewned reinforced concrete cylinder pipe AWWA Spec C-30! or pre-
Size 10" only 18 furasshed o a manufac-

B %hitewashing of the outside of bitumninous Loated pipe and fattings may be roguired to prolect the pipe from the heat of the wun if shipped
in summer, oF i 1t 28 10 ds siored for long periods of tipme

C After tesung ard flushiog bave been completed ane before beny placed 10 ¢rrvize, all Underground Water Piping that handlas ity water ahall be
dissnfected by introducing ¢ hlenine or 4 «¢lgtion of A (hTime~contdining compound n aufficient guantity {n produce a minimum wnitia) residual of
50 ppm and 4 run.mum remidual of 25 pprin afie - o 24-hour conticl with the pipe
Mehous for the Examinatipn of Warer and Seways

45 determined by testing wn aceprdance with the AWWA Swuandard

Following the contact perind, the yiping shall agars be fushed, and water run through 3t untzl the water leaving the piping. as determined by
trating, e comparable 1o bacteviological qua *iv ‘a the water eniersng the pipiog

of cover and laying condiuons "B as tabulated in GSA A2l & Table & 4
of cover and ordinayy trench conditions

12 and larget
H

spacers or

P will be required

»3 provided oy LOK-TY'TON jpwnt furpiwhed by United States Pipe and Foundry Company
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material around each hydrant draan

(5) Indicaicd convtruciion. sizes 2 to 12” x provided by LOK-TYTON joint {urnished by United States Pipe and Foundry Company

vaLve Ao pirisG seecipication 3G B 2
TLIDLEE STANDARD
CARBIDE" PAGE  1of 2
CHEMICALS AND PLASTICS OPERATIONS DIVISION
ot A gl
ND UNION CARBIDE CANADA LIMTED DATE. 3107
SEAVICE RANGE HYDRO TEST SERVICE Fire Water - underground
150 psy at 32°F to tI0°F(D°C to 54°C) 200 pws for two houre and
a1l teaks repaired before
backf:ll
ADJUSTED PRESSURE-TEMPERATURE RATINGS C_O__w
None None
COMPORENTS NOTES k] 4 [ l B ] 30 [ 12 I 14 l 18 18 [ 20
UNRESTRAINED e Centrifugally cast sron Class 22 thigeness .w.;l'h pu;h-n; type yoint (Type M} T
" cement-lined and binrminans-coate . Forl Spa0 WW.P.R2) o
= Cratriogally €ast tron, With integralts loeacd push-on type Joints {Type IN) Fenxdr-{u Ablly castiron, mechanical joinr w‘xye HI&' cbemzn
. . 2 and b 1nous Lrd Fred Spre WW.P-421 b wed an sluminouy coated; Fed Spec v-P -4
RESTRAINED 2308 cument-lined an 6"'“""51 N :-:“8"" <t - Z)P.lD" and 124-Class 24 Thickness, Claes 22 with rod and clamp joint restraint,
Thickness Thru - Class 22, 87-Class ¢J, " b Class 2] for "ULOK" yoint restraint
FITTINGS Castiron, 250 15 clase al} bell for push-on type Joints [Type 11} Castiron. 150 1b claws, mechamicat yoint {Type II3)
{Eibows, Teen 3 cement-lined and bituminour coated Fed Spre WW-P.42L b cement-hined and bituminous coated:
Bends, Reducers Fed Speec WW-P-42) )
FITTINGS
(Above ground 125 1b USA caat irean flanged [itings, USA BIn 1 with coment hiaing Fed Spee WW.P-&21 b
conneclions) N . .
BIPE JOINT 3.5 Caest 1ron, 250 1b ciasy grocved apignt {Jvpe 1) (lamr Gast 1ron, 150 1b c)ass, mechamecal joint {Type W0},
TO FLANGE ’ USA 125 1b, cement-hine & and Bituminous coatsd Fed Sprc WW.P-4ll b flange., USA 125 1b, cement-lined and bituminous
. - U S e _ coated TFed Spec WW-.P.42l b
PUSH JOINT TO ) 3 ‘
MECHANICAL 3,5 'Cau sron, 250 1b class. grooved apigos {Type (1) sntegral mechanscal j10Im « -~ .
JOINT 1 Typr II1) gland., cement-lined and Bituminous coated Fed Spec WW.P.42t b . - S . -
—a
“ULOK” per Eaginesring Standarde P-111, 111A, 1318,
JOINT 3 Integral with joint nc orprod a.ngd. chzwpgat :pec:(ud by ne
RESTRAINT Engineering Dapartment
FLANGES
{BLIND) C1-125-FF
C1-125-Flg
GA -5
{Above ground or in concrele pit)
SHUTOFF
" Y75 1b Cl mechanical joint gate valve. bronse trwm, Carlock 150 packing, with manufaclurer's standard indigator posat, centerline of valve 33
S below grade Mueller-Columbian A-2072-20 wuth Fig A-20800 post or approved equal {GA-1103) {underground only)
o
&
New Con.
HYDRANTS struction As apecified by Fire Protectian Enginesriag Group [See table. page 2}
AND hd
HOSE Mainie-
VALVES nance As per Plani Standards  15eg table page 2)
4
Pipe J0ints - Unrestrawngd - motded rubber
BOLTING Mechanital Jointa . Tee head ;:ody l;r-rl bo‘l‘}:\: h;.v: GASKETS Fed Spec WW-P.421 b
hex nuts Fed Spec e b Restrained - motded rubber with
Flanges - ASTM A3a7, Gr B equare head bolts, heavy hex nuls ntegral steel struge
Fed Spec WW-P_42l b (5)
Flanges - Compressed asbestoa or Tubber
GENERAL- A All hines shall bz Nushed 1n accordance with the folivwing New rares:
4" 500 gpm 10" - 4000 gpm
6" - 1500 gpm 12" and larger - 6000 g
3" - 2500 gpm
B Concrete ¢yvlinder or other Underwriters' approved pipr mav he user) as altrrnative for cast iron pipe Selechon ix 10 be based on price and availabilaty .
If concrele cylindrr pipe 19 selectrd the pipe and all Hittings 1hall be pre-stresned reinforced concrete cylinder pipe AWWA Spec, €301 or pre-
tensioned concrete eviindey pipe. Federal Specification S5-P.381 fo= the commensiirale design pressure  Size 10" only ss furnished to a manufac-
facturer’s modification of Federal Specification §5-P-183
€. Whilewashing of the outside of biluminous-coated pipe and Niangs may bec requited to prulect the pipe from the heat of the sun 1! shipped
in summer, or i 1t is to be stored for long periode af xune
NOIES {1) Thickness of cast iron pipe 13 bascd on lisied drsign pressurs S ft of cover and laying conditicns “B" as tabulated 1n USA A2} & Table 6 4
{2} Thickneas of concrete pipe 16 based upon hsted design pressure, b ft of cover and grdinary teench conditions
£3) Method of jownt restrawnt wndicated s prefevred. where not applicable. mechamical yoant pipe and fittings with either "ULOK® )oint vrestramt per
Engineering Standards P-111 111A, 11IRB 111C or clamps and rods may be used upon specific approval of the Engincering Deapartment
41 Set hydrante on undisiusbed so1l o1 & backfill of two shovels full of concrete  Provide a Z (2 dapth of gravel. broken stohe, br other approved
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Hydrant Husye Viglvae
yce ey
Plang Tvpe V.Nu [$IY VN
ALL Montor (31 » ivo Ins baue one engh V=720
mens ver poeele, V=730
vuerle L g, ana spood
prce poy Moy
installetior Dhiat bolow
Buund Brovh 2oway »52 | Ayl
Browasviile Leway u50 1 700
Iastitute wwa oy - sy
Maraetta Leway niuB ] Ty
Montrea) Jewayll stvanier) Lot t Jus
Oltuwe Feouwdy nSOH } Tt
Suatrift d-way 314 b wm
South Chartesiun § L-way 650 ¥ Jus
Taft Z-way ub0A ) ioy
Texaa City deway 650 ] 04
Torrance 2ewaylhuse) b0 - -
Z.waylstiame r) iy . -
Jeway{lsteamer}  wue - -
Whoting Loy 651 1 T8

MONITOR INSTALLATZION DE LA,

—— 2k v-730
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’J’
NDARD EL-50
- CHEMICALS, OLEFINS, PLASTICS, ~ ELECTRICAL - OETAIL
@ S)I.!CONES DIVISIONS AND 7 - "'56
UNION CARBIDE CANADA .
[ GROUND ROD INSTALLATION — COPPERWELD ROD
GRADE
BARE', STRANDED COPRPER CABLE, NO. 2/0
MAXIMUM, TO GROUND CONNECTION ON BUILD- RN AN S
ING COLUMN, EQUIPMENT, OR STRUCTURE
USE GROUND CONDUCTOR AS SPECIFIED ON z
ELECTRICAL GROUNDING DRAWING, OR ON \ =
APPLICABLE GROUNDING STANDARDS. 1]
]
WELD OR BRAZE GROUND CASLE TO GROUND ———— Y
ROD AS SHOWN.?
\ '
I-IN COPPERWELD GROUND ROD LENGTH l
SHALL BE AS SPECIFIED ON ELECTRICAL
GROUNDING PLANS. i
DRIVE GROUND ROD INTO GROUND, WELD OR ji o
BRAZE GROUND CABLE TO ROD? AND COVER A
WITH SOIL,
TYPICAL GROUND ROD INSTALLATION '
&
NOTE.
GROUND RODS SHALL BE DRIVEN BELOW PERMANENT MOISTURE LEVEL WITH A MINI-
MUM DRIVING DEPTH OF 8'-0, AND SHALL HAVE A MAXIMUM RESISTANCE TO GROUND OF
5 OHMS,
'WHERE AVAILABLE ON JOB SITE, SURPLUS INSULATED WIRE MAY BE USED.
%\N AREAS WHERE BRAZING OR WELDING 1S PROHIBITED, THE GROUND CONDUCTOR SHALL
BE BRAZED OR WELDED TO THE GROUND ROD IN THE SHOP,
PAGE 1

936 - 130 .00}
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STANDARD

2

CHEMICALS, OLEFINS, PLASTICS,
SILICONES DIVISIONS AND
UNION CARBIDE CANADA

ELECT

GROUND ROD INSTALLATION ~ COPPERWELD ROD

"t

NOTE:

All copperweld ground rods shall be specified and located on electrical grounding plans,
referring to this Standard for installation details.

All materials shall be billed from electrical grounding plans.

The following shall be grounded in accordance with this Standard:

(A) The neutral of lighting transformers.

(B) Motor frames of motors with a voltage of 600 volts and over. (These motor frames
shall hove o separate ground lead, color coded green, running from the motor frame
through the conduit to @ ground bus in the switch room or substation.)

Motor frames of motors with voltages under 600 volts, motor control cases, and light-
ing cabinets. (These items do not require separate ground leads where they are
continuously connected to ground through rigid conduit or structural steel frames.)

(C) Switchgear frames and enclosures, transformer coses and enclosures, switchracks, ond
all non-current-carrying parts of electrical equipment.

(D)} Transformer pad fences and guards.

(E} Instrument cases (see Std EL-48).

As recommended by the NEC, ground resistance measurements for ground rods should be
made regularly (every one to two years) to verify that any impairment such as corrosion,
mechanical injury, or breaking, does not increase ground rod resistance to ground above
the acceptable moximum of five ohms. Ground test procedures, using the " Megger Ground
Tester" and instructions, as furnished by the J. G. Biddle Company, Philadelphia 7, Penn-
sylvania, are recommended.

In order tc detect ground rods easily at buildings and structures, they should be located on
column centerlines as shown on Std EL-61.

REFERENCES:

Grounding Methods for Steel Structures . . . . e« o« W« . StdEL -6]

Typical Grounding Connections for Instruments . . . . . . . . . . StdEL -68
OATA FOR DESIGN PURPOSES ONL\" - DO NOT REPRODUCE OR DESIGN DRAWINGS. PAGE 2
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STANDARD Fp-72

CHEMICALS, OLEFINS, PLASTICS, -
% SHEMCALs, OLEFINS, L FIRE PROTECTION- DATA

UNION CARBIOE CANADA 11-4-686

INSIDE FIRE HOSE CABINET AND EQUIPMENT -1

See Note'

<o
0 nac i
! - : ‘ (1,.;:‘}. n: ;nocro;.x I . M NOII
‘ g 13 brow angle volbve wetes] —= —o—a? 3 >\
. i q. I N N inis Stondord outcribes 4o tyoes. cad Iwo vizes o roch ipe,
| H 1 o N o Fite 1 cye cobimen for wnoonr wve 1 ol3o describes fier nozr
ﬁ:\'y ] E ; ‘)| % > cohiness tor eurdoor use
1. < N
- ol ! ' : —v.;:;': "_‘tt‘:‘.:;’ Toeen onn p2es of hoye somasts tar snaber wie ore ns foHow
. TS
! ' Yo Surnce-
H } N UrDCE-"oumien, ¢ontomming hose only
i ; } : N Surfact =maunted, contuinamg hore ang bire £xtinguisnar
1 ! i \\ Recennsad, contorming hose ond fue watinguiher
I 1 N
| : § SPECIFICATIONS
1 AN
! h : \\Q\ Fue Hose Cobinety
! N
:g 1 b 4 : s Al fire hose cabiness sholb ba seel, with white baled enamat
o § ) NS inrenoe finish and pnme coot extensor finsh  Codimees wall
<l ] ; 1 \Q be frrrea with due-ponel doars boving tom achion lurch, ane
3l : 1 \\ hanges on night or leflt hond side, oy wouzified by paurchaser,
; ] \ ana shall have 2-wch knockouts on both udes neor top  The
§ : § wards “Fire Hove™, 1n mangfociurer’s stonsard characrers,
, 1 ¥ k\ sholl be lerrered or olberwise ploced. focing outwerd, on *he
: 1 b=y wntenor wrfoce of the door glons
] N
} \\\ Fire hoie cobinets for outdoor use sholl be firred with wearher~
J ] ' \\\ rescsrant s3salt 6n d0ors and cther opening
<3 ey
t § Indoor wrfoce-mounted fire hase cabinets shall be "Elyhon*?
\\\ Cololog No  ST-1101-5, far hose anly, or $T-1104-5, for
hote and Fire exhinguisher, or approved equol  Incoar reesssed
L rrounting artesl
AN cobinets thell pe “Elthan? Catolog Mo $T-1101-R, for hose
only, or 5¥~3104-R, for hose ond fire ratinguisher, or ooproves
equol  Purchaser shall 1pecefy the types and wuzes of *he cobi-
INDOQR SURFACE-TYPE CABINES nely
{Ovtdoor Kabinett Simelor) 3z
Ourocor lrre nose cobiners shall be “SECC*T No W-10-C0,
surfoce mounted, or approved cquol
Equipmens
-quipen
. X ! Mose sholl conform to Owner's Standaid Specificonion A 304
\| Roughing=sn dimension \ Size shall be 13-1nch ond one lengih of 50, 75, or 100 #, oy
% \ 1necified by ourchaser
N S Mote nozztes sholl be “Elkhore’ 7 Catolog Mo 1-205-B, or
Y N onproves equol, 13-inch size, naronal stundard hose thread® ,
\\\S l% sough hrass combination nozele
Y\ N

Angle valve sholl be “ElVhart 7 Catalog No 25, or approvea
cqual, stondard weight, stondard finuh, ti-inch bross angle
volve witn bA-inch NPS femole inlet ona 13=inch mole notiona)

]

- CF : nandera hose thread® outher
e 2-im g tnoctonr N M.
{nath sidef e Cooting
B [ ."\\- \.1\Y Aher insiallenion, ouinda surfoces of fire hose tobinets thall
\ ba coored by purchaser with bwvo coots of No  B? o VB? signal

red

LT

' Nigples shalt be 1-inch INPS except for connactians ro
spiint Lo sypems, which require F=inch 8PS nipples with b3-
wnch by 1=inch bushings of ongle valves

[ e vins
Ay A

TElhart Brost Manutacraring Compony, tne , Elkhoa, Indwne

3SECO Marulocturing, Ine , Detron, Michigan

*at Locotion 517, Chicage Stondard Threos At Location 053,

I A A

Y
Raughing-ie drmension

[e) il Moatreal Stondord Threoe
REFEPENCE
N .
:\ ' Free Hotr Stamoord Specsfication AJ04
KN
N
X
N
. N
; N
S
1 ~______‘\\\\\\ 3 \\
>z Roughing <in dimensian
INDOOR AECESSED-TYPE CaBnNET
Octoils not Shawn are Some o for Surfoce=Type Cobinet
13 ot & one Kgogkmg-ln
vor irenIony
1ol L L i
Cooloc Nemner o5 cs ¢ plviiX YV 2
Owdoor, Sutfocr-Moynree  SECO*W-10-CO 7% 24 343 1t
Indod P flonort” S3-1101-5 st Ziars 3ls) ‘
indoar, Surface-Mouniee rf"r'\ur"sl-'10£-$ P ?7;3‘75.“4‘[62’ i
Ventor 51-0301-0 . oy 2713733 3 1283035713
{nacor, Recewes TEeher ST-0I0a-R T BL HIRIES 7:'3551"3‘7‘i15i

036 130 00}
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ENGINEERING
UNION CARBIDE CORPORATION
CHEMICALS, OLEFINS, PLATICS SERVICE SINK - CONCEALED PIPING |STANDARD No.
@ ARD TILICONES DrvISiONS P- l 3?
CLASBIFICATION . BPRONSOA, REVIEWED By, A o Y ERUED . MEVIALD
DETAIL pEPT 936 | SH f .4 ] 25 N1l s~ | 5-20-8

-

=

3’ \ .
3-in. NPS supplies : : Concealed waste
\—’A [ and supplies
b
HY Yy t

! —— Wall #
LLid-. Sl o e ine
- : _A
o s ]
4 i
- ‘\__ J,'
A %
[} To side wall

/ 2'-0 {
ITEM A My

Wall rein-
forcement
e
P,
| WY S
o
J
-
]
&
0
-
o 1
™
] oA
Z {
ITEM B S 1 Qutlet -
—_— 3-in NPS S
Finished floor line —-—\
)
BILLING:
ITEM A, As Required.
ITEM F, Apply 1o oll Bills of Moterial for ITEMS A
Service Sinks, each consisting of the foliowing through E,
Y = 24in. x 20-in. Cast lron Service Sink, porcelain Roughing=-in Prints in QUINTUPLICATE to be sent ro the
enameled inside, pointed outside, rolled rim, con- purchaser at
cealed honger, 12~in, high back,
Crane No, 7-566 or approved equal,
ITEM B, Bill one for each ITEM A,
1 - 3-in. odjustable P=Trop Standard, cast iron, porce- NOTE
lain enomeled inside, painted outside, 3-in female
NPS outlet, with chromivm-ploted brass waste Drawings shall show location of service sink, and refer to this
strainer, rough brass cleanout plug, goskets. Standard for roughing-in details and comptete billing specifications.
Crone Na, 7-420 or approvad equal
) . Dimensions shown on this Standard apply only to Crane No, 7~566
ITEM C, Bil} one for each hot ond cold waser sink Service Sinks. For dimensions of other makes of service sinks, see
roughing=-in prints furnished by Monufact .
} - Exposed 1/2-in. NPS Doubla Service Sink Foucet ergning™in prints furnishes By Monvlactorer
with indexed Dial~Ese cross-handfe controls, rigid Service sinks in metal buildings shall be mounted on partition wolls
threaded spout for hose, bucket hook, woll brace only.
and integral stops with adjustable scraw flanges.

UNLESS OTHERWISE INDICATED, ALL DIMENSIONS GIVEN IN INCHES,

I8 vHE hoY

D_1=a>
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ENGINEERING
UNION CARBIDE CHEMICALS COMPANY ~
DIVISION OF UNION CARBIDE CORPORATION CATHODIC PROTECTION SYSTEMS STANDAROD NO.

coun mamixaron wesr s SACRIFICIAL ANODE EL-76

CLASBPICATION BASMEO N,

REVIZWED wY APFROVED oY ¥3u REVISED

DETAIL DEPT 936 SH Ik 4 '_g@w 6-1-62

Galvomag or 7ine anodes 3a spreified
Jumper wire o
matflelad by freld Hpacing as specifted {one or more) For mstallation ave

/ Detail 1, 2, und 3
|

I

Test box. for installation
see St} EL-77, Dewil} To tesl hon

Anode pigtail wire

D~
<)

\node lead theader et e v —mmaman oy
cable) to Paint 1 Hortzonta) tnstallatien  § g
{Blacky 1 o= e fiar o) rtien] gz fq e rocky sol) szle
‘ SiE
P W PN T TR IR RTINS Ly Potentml {tesnt) tead \ \_ 3 z
Lt Potentia) (testy lead (purpla) io Poant § (Purpley —f. o Note ! Sioader cable-No B AWG golid 5 8|2
. copper TW wire {black: <o
. Apode lead cb!n:g Anode wire {white) Angde wire e Ppe. re {black) s E f.l
™ wire~ POt 2 et — o] -2z
s——Anode {magnesm or rinc) r Thermit wekd ’,—-—«Cn:hodlcnllv prolected pipehine or structure § é ]
P
i
! Current flow in sof) (] rr = 'R e —  fee e Y
- [ & S N .
Cawdieallv protected TP o pipa-tn-goil- e To (H-drap test
pipetine ot structure N Insulated Sange ! L poteatial Lent 61 100-0 {Avcuraw) 1 sauem, eee Sud
\ statwn, sve Sid EL-77. Deradl 3
Mynimum 3°-0 to mexlmum 18'-A ," e GTANGIRE Cotl DA Y )52 E1~77, Detall 2

1f pipeline runs above ground
and an 1asulated flange i3

apeerfned
Typical Diagram of a Sacrificial Anode Installation Typical Anoske Bed Livout Plan
Grude Jevel
[ R S%. DA T T T °
Gr e 1ar ¥ :
b vv:l e Bl Weader cable « Soil of
{ No 3 AWG solld 5
ficador cable - copper TW wire: Note
Ko, » AWG aohd i N —_ t o
copper TW wire =z
—r ]
No 12 AWG :
Before back{illing w1th sesl cover 2 o ! ‘.\“ f'v::' }fn“;‘:‘r" Auger hole é
Bentonite with a pszce of Pentonite bag Auger hole PP anode} a
. . = g
No. 12 AWG Polyethylene or 'TW e e 2 17 1) galvornyg anode, &
inaulated aohd copper wire § < prepacked i 0%
g % bonlonite and 5%
Thermit wetd connection of sieel- = § “@ hvdraced g psum
core rod to anode pigetail, wnaulate - sz : hackiil} -
conneetlon i sccordance u ith Noto! 1= I )
gl %)8 2
50% Bentohlte and ~4:- f_ 2
50% Gypsum backhi] 2 2 -3
< ¢~ Detat) 2, Magnestum Anode Installaiion .
Zine anode As apecthied 5 B
s
Before tnatalllng anade, saw off care n
rod, projecting from lower end, and U MILE
coat expased steel with suitable pipe gl —

coating mazerial All conuctars ahall Iw sotul copper with W nsulation, the header cable «hall be Mo+ ANG
+ 60 1o anod anil e tost brads <hall be No 12 AWG
ahode

!‘or 150 1b anode

1l mochamical prowetion of conductars 13 required. plastic conduit? or fiber comhis shall be ueed

AN 1est keads aml apasde wares shall be color caded ue Indlenied in she typlcal annde bed lavout
Detatl 1, Zinc Anpde Installation (Vertical) plan M Wires are not color coded, they shall be ddentified by permanenily stamped tags or other
dependable means  Test lrade shall not be spliced, f possible

All underground wiring shall be installed 24 mches below grade, and sufflcient sluck shati be
provided W allow o1 anv pipe or soil movement

Grade level Thermit Weld equipment and material shall be a3 manufacrured by the Burndv Corporation
B 7z o {Tharmowelth®, the Frico Procucts, Tnc  (Codweld)®, or Contsnental Industrics {Thermoweld),
A or approved equal  Thermit Welds shall not be lncated at places on pipe linea of known major
Header eahle - siresans, such s on bends or welds  All Thermil Weld connsctlons shall be coated with
No b5 AWG aohd “Roakele” 3% mahutsctured by the Roysion Laboratories, Tnc . Blawnox, Pennsylvanis,
copper TW wire 3 of Jpprosed cqunl
s ' AN ware tonnechiond (unle rigtails 10 header cablrg) shall be made with Crimpit? compression
Before backfliling with g W pur comneciors andd faur half-Jap layers of self vulcaniztog rebber tape (as mamufacmred by
801l cover Dentonite 8 Okonste Cable Company or approved oqual), two half lap layers of No 33 Scotch Tape' and a
with Bentoolte bags " toal of Seotch-Kate Sealer®
2 ? A manufaciuped by Kraloy Plashe Pipe Compony, Sanis Ana, Californta, or approved cqual
Zie or grhvomag anode —— 03§ |
;..[ T Aw manufactured by Minndy Corporation, Nerwslk, Connecticut, ar approved equal

50% Bentonte and
50% Aydrsied gypsum
backyilt

! A~ manufactured by Minwsola Mining and Manufacturing Compsny, Saint Psul 6, Minnesota,
or approved equal

$ As manefactured by Erice Products, Jor , Cleveland, Ohio, or approved equal

% As manufactured by Conunental Industries, Tulsa, Oklahoms, or approved equal
Delail 3, Aonode Inatallaiton (Horlzontal

" Insulated fanges shall be enated with white paint, A p tag {p or lead,
shall be attached lo euch {nsulnted flange, containing the following fnstructfon: “Before dlnxumbry
ot assembly of thin naslaed flange, notity the plant corrogion engmnecr”

'aleae atherw oo imetl ateel sl Haensions g0 e 4 {OVER)

= van ans

- 2,
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DAYA SOR DESICM PURPOSES ONLY -~ DO NOT REPPQOUCE QM DEIIGHN DRAWINGS Page 2

ENGINEERING STANDARD NO, EL-76

NOTE:

Underground piping systems are generally provided with cathodie protection systems where soils have a soil resisuvity of 10, 000
ohm-~centimeters or less. Soull resistivity survevs shall be used nn guides. A corrosiwon engmeer should be consulted when
cathodic protection systems are to be designed.

The saerificral anode cathodic protection system s emploved where ihgdesirable or sufticient to apply small protective earrents.

All eathodic protection systems shall be shown on electricaldesgn drawings, refernngto this Standard for the various installation
details.  Piping drawings shall show the points tor the conncction o) cathodic protection wiring {Thermit-weld or lugs), the
locations of any mnsulated flanges, and 1f desirable, the location of the ancdes. Piping drawings shallalso refer to the electrical
design drawimgs showing the cathodie protection system

The types of anodes used with the sacrilicial anode cathodic protection system are magnegum or zine anodes, or as otherwise
specihed by the corrosion engineer. 1f necessary, duc tv o3l vondiions, the anodes may be installed horizontally, mnstead of
n the preferred vertieal position :

Alltypes of teststations shallbe mstalled s accordance withSuandard E1,-77 ov as otherwise specified by the corrosion engineer.
Localions of test stations shall be specified by the corrosion engincer

Cast tron test boxes withterminal blocks, as zre available from C P Test Services, Inc, Kearney, New Jersey, may be used
where a flush-with-grade wnstallalion 15 specified,

Insulated flanges shallnot be detailedon electricaldesign drawimgs The compunems o convert standard flanges to the insulated
tvpe consist of gaskets, bolt sleeves and wasbers made of Micaria material and are available :n kit form from F H Maloney
Company, Houston1, Texas 1If Micarta is mcompatible with the tluid enrried by the protected pipeime, switable gasket material
shall be specified

In order to assure optunum efficiency for a cathodic protection system, scheduled tesung shall be specified.

All materials shall he billed {from electnéal design drawings

REFERENCES:

Ground Rod Installation - Zinc Ancde , . . . . Std EL-51
Zmc Anode Grounding Cell . . . L. . . PN « . StdEL-52
Test Stations for Cathodic Protection Systems |, . . e e Coa . ... N . Swd EL~T7
Standard Specifications, Cathodic Protection of Underground Stee) Pipehines | . . . . . . Bz2eo
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