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R No. 81-13A
AUGUST 22, 1933
SUPERSEDING

No. 81-13
July 19, 1924

‘ROOFING, BUILT-UP, TYPE 4AWS,
CONSTRUCTION QF

I. GENERAL SPECIFICATIONS.

The latest issues of the following Federal and United States Army
specifications, basic numbers as indicated, form a part of this speci-
fication insofar as the terms are applicable:

Federal specifications:

Felt, rag, asphalt-saturated, for roofing and water- No.
proofing HH-F-191z A4
Asphalt for mineral-surfaced roofing. S8-A-066

United States Army speecifications:
Flashings, metal, installation of, with bituminous
built-up roofing. 81-23
Flashings, plastie, installation of, with bituminous
built-up roofing. 81-24
Materials, surfacing, for bituminous built-up roofing 81~T

H. GRADE.
Not applicable to this specification,

IX. MATERIAL,
Roofing of type 4AWS shall contain not less than the following
quantities of materials per 100 squore feet:

Pounds

Four layers asphalt-saturated rag felt 60

Asphalt for mineral-surfaced roofing. 105

Roofing gravel 400
or

Roofing slag. ; 300

IV. GENERAL REQUIREMENTS.
Not applicable to this specification.

V. DETAIL REQUIREMENTS.

1. Thig roofing shall consist of four layers or plies of asphalt-
saturated rag felt cemented together with asphalt and snrfaced with
slag, gravel, or similar surfacing material as called for in the
invitation for bids.

2. Flashings of the type required under the specification for the
building shall be included and shall conform to United States Army
Specifications Nos. 81-23 or 81-24, referred to in section I hereof.

3. Roofing of type 4AWS shall be laid in the following manner:

(a) The asphalt shall not be heated above 400° F. and shall be
hot when the felts are lald, -
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(b) The layers of felt shall be laid so as to be free from wrinkles
and buckles. .

(e) The surfacing material shall always be dry when applied, and
in addition shall be heated in cold weather,

(@) The board-roof surface lmstalled by other contractors, before
being considered satisfactory for laying the roof covering, shall be
smooth and free from loose boards, large cracks, or projecting ends
which might injure the roofing. All dirt and foreign material shall
be removed. Precast gypsum slabs shall be firmly set, well pointed,
and free from any unevenness which might injure the roofing.

4. (@) Lay two layers of 32-inch asphbalt-saturated felt over the
entire roof surface, lapping each sheet 17 inches over the preceding
sheet. Lap the ends of the sheets not less than 4 inches. When
36-inch felt is used, lap the sheets 19 inches,

. (b)h Carry these layers of felt up abutting vertical surfaces at least
inches.

(c) Nail the sheets along the edges sufficiently to hold them in
place nntil the remaining felts are laid with nails driven through
fiat tin disks.

5. Mop the entire surface of this felt with a uniform coating of
hot asphalt, using not less than 25 pounds per 100 square feet.

8. (a) Over this coating of asphalt lay two additional layers of
82-inch asphalt-saturated felt over the entire roof surface, lapping
each sheet 17 inches over the preceding sheet. Lap the ends of the
sheets not less than 6 inches. When 36-inch felt is used lap the
sheets 19 inches. . .

(b) Cut off these layers of felt at abutting vertical surfaces.

(c) Mop each of these sheets the full width of the lap with hot
asphalt, using not less than 20 pounds per 100 square feet in each
mopping. i

7. Over the entire surface apply a uniform coating of hot asphalt,
using not less than 60 pounds per 100 square feet.

8. Into this asphalt, while hot, embed the sarfacing material.

YL METHODS OF INSPECTION, SAMPLING, AND TESTING.

The necessary inspection shall be made to determine compliance
with the specification. .

VII. PACKING AND MARKING,
Not applicable to this specifieation.

VI, NOTES.

1 Roofing of type 4AWS is adapted to board sheathing with in-
clines not exeeeding 3 inches to the foot or precast gypsum slabs with
inclines not exceeding 1 inch to the foot and shall not be used on
inellnes steeper than these.

2. Roofing constructed in the manner specified is durable and should
not require repairs or renewals on account of the action of the
elements for a period of 10 years.

NoricE—When Government drawings, specifications, or other data
are used for any purpose, other than in connection with a definitely
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related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever; and the fact that the Government may have formulated, fur-
nished, or in any way Supplied the said drawings, specifications, or
other data is not to be regarded, by implication or otherwise, as in
any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell any
patented invention that may in any way be related thereto,

Norm.—Unless otherwise speeified in invitation for bids, bidders may obtain
copies of this specification at the following points :
New York general depot, First Avenue and Fifty-eighth Street, Brooklyn,

N, %
Chic"iﬁ? Quartermaster Depot, 1819 West Pershing Road, Chicago, 1L
San Francisco general depot, Fort Mason, San Francisco, Calif.
Eighth Corps Area general depot, Fort Sam Honston, Tex.

[No. 81~13A]
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" abbowication No. 81-14A
AUGUST 22, 1933

SUPERSEDING
No. 81-14
July 10, 132¢

ROOFING, BUILT-UP, TYPE 5AWS,
CONSTRUCTION OF

I. GENEBAL SPE_CIPICATIONS

The latest issues of the following Federal and United States Army
Specifications, basic numbers as indicated, form a part of this specifi-
cation insofar as the terms are applicable:

Federal Specifications:
Felt, Rag, Asphalt-saturated, for Roofing and Water- No.
proofing. HB-F-191 .
Asphalt for Mineral-surfaced Roofing..———— e - S8-A-668
{ United States Army Specifications:
Flashings, Metal, Installation of, with Bituminous

Built-up Roofing. 81-23
Flashings, Plastic, Installation of, with Bituminous
Built-up Roofing. 81-24
Materials, Surfacing, for Bituminous Built-up Roofing.. 817
. GRADE
Not applicable to this specification,
I, MATERIAL
Roofing of type SAWS shall contain not less than the following
quantities of materials per 100 square féet: Pounds
Five layers asphalt-saturated rag felt. 76
Asphalt for mineral-surfaced roofing. 125
Roofing gravel 400
or 4
Roofing slag. 2 300

IV. GENERAL REQUIREMENTS

Not applicable to this specification.
V. DETAIL REQUIREMENTS

1. This roofing shall consist of five layers or ples of asphalt satu-
rated rag felt, cemented together with asphalt and surfaced with slag,
frav&la or similar surfacing material as called for in the invitation
or bids.

! 2. Flashings of the type required under the specification for the

building shall be included and shall conform to United States Army
Specifications Nos. 81-23 or 81-24, referred to in section I hereof.
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3. Roofing of type SAWS shall be 1aid in the following manner:

(@) The asphalt shall not be heated above 400° F. and shall be hot
when the felts are laid.

(b) The layers of felt shall be laid so as to be free from wrinkles
and buckles.

(¢) The surfacing material shall always be dry when applied and
in addition shgll be heated in cold weather.

(d) The board roof surface installed by other contractors before
being considered satistactory for laying the roof covering shall be
smooth and free from loose boards, large cracks, or projecting ends
which might injure the roofing, All dirt and foreign material shall be
removed. Precast gypsum slabs shall be firmly set, well pointed, and
free from uny unevenness which might injure the roofing,

4 (@) Lay two layers of 32-inch asphalt-saturated felt over the
entire roof surface, lapping each sheet 17 inches over the preceding
gheet. Lap the ends of the sheets not less than 4 inches. When
86-inch felt is used lap the sheets 19 inches,

(b) Carry these layers of felt up abutting vertical surfaces at least
4 inches,

{¢) Nail the sheets along the edges sufficiently to hold them in place
until the remaining felts are laid with nails driven through flat tin
disks.

5. Mop the entire surface of this felt with a uniform coating of hot
asphalt, using not less than 25 pounds per 100 square feet.

8. (a) Over this coating of asphalt lay three additional layers of
324nch asphalt saturated felt over the entire roof surface, lapping
each sheet 22 inches over the preceding sheet, and nailing each sheet
approximately 6 inches from its upper edge with nalls driven through
flat tin disks. Lap the ends not less than 6 inches. When 36-inech
felt is used, lap the sheets 2414 inches.

(b) Cut off these layers of felt at abutting vertical surfaces,

{¢) Mop each of these three sheets the full width of the lap with
hot asphalt using not less than 20 pounds per 100 square feet in each
mopping,

7. Over the entire surface apply a uniform coating of hot asphalt,
using not less than 60 pounds per 100 square feet,

8. Into this asphalt, while hot, emhed the surfacing material,

VL METHODS OF INSPECTION, SAMPLING, AND TESTING

The necessary inspection shall be made to determine compliance
with the specification.
ViI. PACKING AND MARKING

Not applicable to this specification,

VII. NOTES

1. Roofing of type SAWS is adapted to board sheathing with inclines
not exceeding 3 inches to the foot or precast gypsum. slabs or blocks
with inclines not exceeding 1 inch to the foot, and shall not be used
on inclines greater than these.

2, Roofing constructed in the manner specified is durable and should
not require repairs or renewals on account of the action of the
elements for a perlod of 20 years.

{No. 81-14A]
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NoricE—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related (iovernment procurement operation, the United States Govern-
ment thereby incurs no responsibility nor any obligation whatsoever,
and the fact that the Government may have formulated, furnished, or
in any way supplied the said drawings, specifications, or other data
is not to he regarded by implication or otherwise as in any manuer
licensing the holiler or any other person or corporation, or conveying
any rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

NoTg.—TUnless otherwise specified in invitation for bids, bidders muy obtaln
coples of this specification at the following points:

Nelw York General Depot, First Avenue and Fifty-eighth Street, Brook-
yn, N.X.
Chicago Quartermaster Depot, 1819 West Pershing Road, Chicago, IIL
snxl;ca rn:?cisco General Depot, Fort Mason, San F%ancisco. Calig
Eighth Corps Area General Depot, Fort Sam Houston, Tex.

[No. 81-144]

U, 3. GOVERMMENT PRINTING OFFICE: 1393
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syécsxi‘x‘éﬁ%gn NO. 81-15A '

AUGUST 22, 1933
SUPERSEDING
No. 81-15
July 10, 1924
ROOFING, BUILT-UP, TYPE 3ACS,
CONSTRUCTION OF

I. GENERAL SPECIFICATIONS.

The latest issues of the following IFederal and United States
Army specifications, basic numbers as indicated, form a part of this
specification insofar as the terms are applicable:

1
Federal specifications: No.
Primer, Asphalt, for Roofing and Waterproofing._.  S8-A-701
Felt, Rag, Asphalt-saturated, for Roofing and Water-
profing HH-PF—131
Asphalt, for mineral-surfaced roofing SS-A-666

United States Army specifications:
Flashings, Metal, Installation of, With Bituminous

Built-up Roofing. 81-23
Flashings, Plastie, Installation of, With Bituminous
Built-up Roofing. 81-24
Materials, Surfacing, for Bituminous Built-up
Roofing . 81-T
II. GRADE.

Not applicable to this specification.

III. MATERIAL,
Roofing of type 3ACS shall contain not less than the fo]lowmg
quantities of materials per 100 square feet:

Over con- | Over gypy
cre < sum

Pounds Pounds
Asphalt primer. . oo ovvreeircnicomommnn i mare s 7.5 15

3 layers asphalt-saturated rag felt. ... - 4y 15
E sphalt for mineral-surface roofing.. ... 130 130
i O0ANE Fravel. oo ciienav s s 400 400
F.ooﬁng [’ S ———— 300 T 300

XV, GENERAL REQUIREMENTS.
Not applicable to this specification.

V. DETAIL REQUIREMENTS.

1. This roofing shall consist of three layers or plies of asphalt-
saturated rag feit cemented together with asphalt and surfaced with
glag, gravel, or similar surfacing material, as called for in invitation

or bids.

441266—42
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2. Flashings of the type required under the specification for the
building shall be included and shall conform to United Btates Army
Specifications Nos. 81-23 or 81-24, referred to in section X hereof.

3. Roofing of type BACS shall be laid in the following manner:

a. The asphalt shall not be heated above 400° F. and shall be hot
when the felts are laid.

b. The layers of felt shall be laid so as to be free from wrinkles
and buckles.

¢. When the roof surface is of gypsum, each sheet of felt shall be
nailed at approximately 6 inches from its upper edge with nails
driven through flat tin disks.

The surfacing material shall always be dry when applied and
in addition shall be heated in cold weather.

¢. Concrete and gypsum surfaces Installed by other contractors
before being considered satisfactory for laying the roof covering shall
be smooth, firm, dry, and free from high spots, depressions, and ail
loose and foreign material. Precast slabs shall be firmly set and
well pointed.

{f. When the roof surface is of gypsum, apply a second coat of
primer after the first coat has dried, using not less than 1 galion per
100 square feet.

4. Coat the roof surface uniformly with aspbalt primer, using not
less than 1 gallon per 100 square feet, and allow to dry.

5. Over this apply a uniform coating of hot asphalt, using not less
than 30 pounds per 100 square feet.

6. @. Over this coafing of asphalt lay three layers of 32-inch
asphalt-saturated felt over the entire roof, lapping each sheet 22
inchesg over the preceding sheet. Lap the ends of the sheets not less
than 6 inches. When 36-inch felt is used, lap the sheets 2414 inches.

b. Mop each of these three sheets the full width of the lap with
hot asphalt, using not less than 20 pounds per 100 square feet in
each mopping.

¢. Cut off the felts at abutting vertical surfaces.

7. Over the entire surface apply a uniform coating of hot asphalt,
using not less than 60 pounds per 100 square feet.

8, Into this asphalt, while hot, embed the surfacing material.

V1L METHODS OF INSPECTION, SAMPLING, AND TESTING.
The necessary Inspection shall be made to determine compliance
with the specification.

VII. PACKING AND MARKING.
Not applicable to this specification.

VIII. NOTES. -

1. Roofing of type 8ACS is adapted to concrete and poured gypsum
surfaces with inclines not exceeding 3 inches to the foot and shall
- not be used on inclines greater than this.

2. Roofing constructed in the manner specified is durable and
should not reguire repairs or remewals on account of the action of
the elements for a period of 10 years.

[No. 81-15A%
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Norice.—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever, and the fact that the Government may have formulated,
furnished, or in any way supplied the sald drawings, specifications,
or other data, is not to be regarded by implication or otherwise as in
any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may in any way be related thereto.

coﬁgﬂ'r%s—tﬁnlws ?ﬂthegvise ggﬁci%eﬁ mi invitaxgl&n for bids, bidders may obtain
s specification at the follow oints :
New Yogk General Depot, First A?gn%e and Fifty-eighth ‘Street, Brooklyn,

Chicago Quartermaster Depot, 1819 West Pershing Rozd, Chicago, 1L
San az?cisco General D:?p:t.'ll‘ort Msson, San Francigeo, Calif,
Eighth Corps Area General Depot, Fort Sam Houston, Tex,

[No. 81-15A]
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S No. 81-16A

AUGUST 22, 1933
SUPERSEDING
No. 81-16
July 10, 1926
ROOFING, BUILT-UP, TYPE 4ACS,
CONSTRUCTION OF

I. GENERAL SPECIFICATIONS.

The latest issues of the following Federal and United States Army
specifications, basic numbers as indicated, form a part of this speei-
fication insofar as the terms are applicable:

Federal specifications: Number
Primer, asphalt, for roofing and waterproofing.... S8-A-T01
Asphalt for mineral-surfaced roofing . . SS-A-660
Feit, rag, asphalt-saturated, for roofing and water-

proofing HH-F-191

U. 8. Army specifications:
Flaghings, metal, installation of, with bituminous

built-up roofing 81-23
¥lashings, plastic, installation of, with bitumi-

nous built-up roofing. 81-24
Materials, surfacing, for bifuminous built-up

roofing. 81-7

I. GRADE.
Not applicable to this specification.
XL MATERIALS.

Roofing of type 4ACS shall contain not less than the following
quantities of materials per 100 square feet:

Over Over
conerete gypsum
Pounds
Asphalt primer. i1
Four layers asphalt-saturated rag felt..... 60
Asphalt for mincral-surfaced roofing...... 150
Roofing gravel. .. -- - - 400

r
Rooflngelag . oo emvice i v mcamamemme e nemam—na 300

IV. GENERAL REQUIREMENTS.
Not applicable to this specification.

V. DETAIL REQUIREMENTS,

1, This roofing shall consist of four layers or plies of asphalt-sat-
urated rag felt cemented together with asphalt and surfaced with
slag, gravel, or similar surfacing material, as called for in the
invitation for bids. .

441207—42
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2, Flashings of the type required under the specification for the
building shall be included and shall conform to United States ATmy
Specifications Nos, 8-23 or 8-24, referred to in section I hereof. .

8. Roofing of type 4ACS shall be laid in the following manner:

a. The asphalt shall not be heated above 400° F. and shall be hot
when the felts are laid. .

b. The layers of felt shall be lald so as to be free from wrinkles
and buckles.

c. When the roof surface Is of gypsum, each sheet of felt shall
be nailed at approximately 6 iuches from its upper edge with nails
driven throngh flat tin disks.

d. The surfacing material shall always be dry when applied, and
in addition shall be heated in cold weather,

e. Concrete and gypsum surfaces installed by other comtractors,
before being considered satisfactory, for laying the roof covering,
shall be smooth, firm, dry, and free from high spots, depressiouns, and
all loose and foreign material. Precast slabs shall be firmly set and
well pointed.

f. When the roof surface is of gypsum, apply a second coat of
primer after the first coat has dried, using not less than 1 gallon
per 100 squave feet.

4. Coat the roof surface uniformly with asphalt primer, using not
less than 1 gallon per 100 square feet, and allow to dry.

5. Over this apply 2 uniform coating of hot asphalt, using notf less
than 80 pounds per 100 square feet.

6. a. Over this coating of asphalt lay four layers of 32-inch asphalt-
saturated felt over the entire roof surface, lapping each sheet 24%
inches over the preceding sheet. Lap the ends of the sheets not less
than 6 inches. When 36-inch felt is used, lap the sheets 27% inches.

b. Mop the full width of each lap with hot asphalt, using not less
than 20 pounds per 100 square feet in each mopping.

¢, Cut off these layers of felt at abutting vertical surfaces.

7. Mop the entire surface of this felt with a uniform coating of
hot asphalt, using not less than 60 pounds per 100 sguare feet.

8. Into this asphalt, while hot, embed the surfacing material,

YI. METHODS OF INSPECTION, SAMPLING, AND TESTING.

The necessary inspection shall be made to determine compliance
with the specification.

VIL. PACKING AND MARKING,
Not applicable to this specification.

VII. NOTES. .

1. Roofing of type 4ACS is adapted to concrete and poured-gypsmn
roof surfaces with inclines not exceeding 3 inches to the foot and
shall not be used on inclines greater than this.

2. Roofing constructed in the manner specified is durable and
should not require repairs or renewals on ‘account of the action of
the elements for a period of 20 years.

[No. 81-16A1
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Nortcr—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Govern-
ment thereby incurs no responsibility nor any obligation whatsoever,
and the fact that the Government may have formulated, furnished,
or in any way supplied the said drawings, speciﬁcations_, or other data,
is not to be regarded by implication or otherwise as in any IARDEr
licensing the holder or any other person or corporatiom, or conveying
any rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Note~—Unless otherwige specified in invitation for bids, bidders on Govern-
ment slg:puea may obtain copies of this specification at the following golnts:
e&v %ork eral Depot, First Avenue and Fifty-eighth Street, Brooklyn,
Chicago Quartermaster Depot, 1819 West Pershing Road, Chicago, 1L
San Krancisco General Degggz Fort Mason, San ]%raneisco. Calff.
Eighth Corps Ares General Depot, Fort Sam Houston, Tex.
[No. 81-164)

U. 5. QOVERNMENT PRINTING OFFICE: 9942
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sEciFCATION No. 81-17A
AUGUST 22, 1933

SUPERSEDING
No, 81-17
July 10, 1924

ROOFING, BUILT-UP, TYPE G5ACS,
CONSTRUCTION OF

1. GENERAL SPECIFICATIONS

The latest issues of the following Federal and United States Army
specifications, basic nimbers as indicated, form a part of this specifi-
cation insofar as the terms are applicable:

Federal specifications: Number
Primer, asphalt, for roofing and waterproofing .- — ... SS-A-T01
Asphalt, for mineral-surfaced roofing. SS-A-6608
Felt, rag, asphalt-saturated, for roofing and water-

proofing. HH-P.101

United States Army specifications:
Flashings,metal, installation of, with bituminous built-

up roofing . 8123
Flashings, plastie, installation ‘of, with bituminous built-

up roofing 81-24
Materials, surfacing, for bituminous built-up roofing____ 817

O. GRADE
Not applicable to this specification.
I, MATERIAL

Roofing of type 5ACS shall contain not less than the following
guantities of materials per 100 square feet:

Qver con~ Over
crete gypsum

Asphalt primer 7.5 15
5 iayers asphalt-saturated rag felt 78 76
Asphalt for mi 1.surfaced roofing. 170 170
Roofing gravel 400 400
or

Roofing slag 300 300

IV. GENERAYL REQUIREMENTS
Not applicable to this specification.
V. DETAIL REQUIREMENTS

1, This roofing shall consist of five layers or plies of asphalt-
saturated rag felt cemented together with asphalt and surfaced with

1248269 0—40
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slag, gravel, or similar surfaciig material, as called for in the
invitation for bids.

2. FMashings of the type required under the specification for the
building shall be included and shall conform to United States Army
Specifications Nos. 81-23 or B1-24, referred to in section I hereof.

3. Roofing of type SACS shull be laid by either the shingle or the
two and three method, The shingle method is preferred and shall be
used when no choice is specified,

4. The asphalt shall not be heated above 400° F, and shall be hot
when the felts are laid.

5. The layers of felt shall be lnid so as to be free from wrinkles
and buckles.

6. When the roof surface is of gypsum each sheet of felt shall be
nailed at approximately 6 inches from its upper edge with nails driven
through flat tin disks,

7. 'The surfacing material shall always be dry when applied and in
addition shall be heated in cold weather.

8. Concrete and gypsum surfaces installed by other contractors
before heing considered satisfactory for laying the roof covering shall
be smooth, firm, dry, and free from high spots, depressions, and all
loose and foreign material. Precast slabs shall be firmly set and well
pointed.

9. When the roof surface is of gypsum apply a second coat of
primer after the first coat has dried, using not less than 1 gallon per
100 square feet.

10. Shingle method—(1) Coat the roof surface uniformly with
asphalt printer, using not less than 1 gallon per 100 square feet, and
allow to dry.

(2) Over this apply a uniform coating of hot asphalt, using not
less than 30 pounds per 100 square feet.

(3) Over this coating of asphalt lay five layers of 32-inch asphalt-
saturated felt over the entire roof surface, lapping each sheet, 28
inches over ¢he preceding sheet. Lap the ends of the sheets not less
than 6 inches. When 36-inch felt is used lap the sheets 29 inches.

Mop each of these five sheets the full width of the lap with hot
asphailt, using not less than 20 pounds per 100 square feet in each
mopping.

C\lxzt off these layers of felt at abutting vertlcal surfaces.

(4) Over the entire surface apply a uniform coating of asphalt,
using not less than 60 pounds per 100 square feet.

(5) Into this asphalt, while hot, embed the surfacing material.

11. Two and three method.—(1) Coat the roof surface uniformly
with asphalt primer, using not less than 1 gallon per 100 square feet,
and allow to dry.

(2) Over this apply a uniform coating of hot asphalt, using not
less than 80 pounds per 100 square feet.

(3) Over this coating of asphalt lay two layers of 32-inch asphalt-
saturated felt over the entire roof surface, lapping each sheet 17
inches over the preceding sheet. Lap the ends of the sheets not less
than 4 inches, When 36-inch felt is used lap the sheets 19 inches.

[No. 81-17A]

e~

BIRD 006270




8

‘Mop the full width of each lap with hot asphalt, using not less than
20 pognds per 100 square feet in each mopping,

Cut off these layers of felt at abutting vertical surfaces.

(4) Mop the entire surface of this felt with a uniform: coating of
hot ssphailt, using not less than 20 pounds per 100 square feet.

(5) Over this coating of asphalt lay three additional layers of
32nch asphalt-saturated felt over the entire roof surface, lapping
ench sheet 22 inches over the preceding sheet. Lap the ends of the
gheets not less than 6 inches. When 36-inch felt is used, lap the
sheets 2434 inches.

Mop each of these three sheets the full width of the lap with hot
asphaig:, using not less than 20 pounds per 100 square feet, in each
mopping.

Cut off these layers of felt at abutting vertical surfaces.

(8) Over the entire surface apply a nniform coating of hot asphalt,
using not less than 60 pounds per 100 square feet,

(7) Into this asphait, while hot, embed the surfacing material.

VI. METHODS OF INSPECTION, SAMPLING, AND TESTING

The necessary inspection shall be made to determine complirnce

with the specification.
VIL PACKING AND MARKING

Not applicable to this specification,
VIIX, NOTES

1. Roofing of type SACS is adapted to concrete and poured-gypsum
gurfaces with inclines not exceeding 3 inches to the foot and shall
not be used on inclines greater than this, .

2. Roofing constructed in the manner specified above is durable and
should not require repairs or renewals on account of the action of the
elements for a period of 20 years. While the surface of this type of
roofing will require some attention In gbout the same time as roofing
of type 4ACS, if the roofing is allowed to stand until complete faflure,
longer life can be expected from type GACS than from type 4ACS.

Norice—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any cbligation whatso-
ever, and the fact that the Government may have formulated, fur-
nished, or in any way supplied the said drawings, specifications, or
other data, is not to be regarded by-implication or otherwise as in any
manner licensing the holder or any other person or corporation, or
conveying any rights or permission to manufacture, use, or sell any
patented invention that may in any way be related thereto.

e e s ST SBEeR Il o D R o
CRLIOR H
New p!ork Geieru Depot, First Avenue and Fifty-eighth Strmm
Chicago Quartermastay Depot, 1819 West Pershing Road, Chi n.
g s A T gsog ort Mosee Ran e ey, Calie o,
Eighth Corps Area Gen y Fort Sam Houston, Tex..
[No. 81-17A}
4.S. GOYRRBMENY FRINTIHG OFFICE: 1923
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syécsﬁlAcgggN NO. 81 -18A

AUGUST 22, 1933

No, 81-18
Jaly 10, 1924

ROOFING, BUILT-UP, TYPE 3TCS,
CONSTRUCTION OF

L GENERAL SPECIFICATIONS.

The latest issues of the following Federal and United States Army
specifications, baste numbers as indicated, form a part of this speci-
fleation insofar as the terms are applicable:

Federal specifications:
Felt, rag, coal-tar saturated, for roofing and XNe.
waterproofing HH-F-201
Pitch, coal-tar, for roofing R-P-381
United States Army specifications:
Fiashings, metal, installation of, with bituminous

built-up roofing. 81-23
Flashings, plastie, installation of, with bituminous
built-up roofing. 81-24
Materfal, surfacing, for bituminous built-up roofing 817
II. GRADE.
Not applicable to this specification.
L. MATERIAL.

Roofing of type 3TCS shall contain not less than the following
gquantities of materials per 100 squere feet:

Pounds

Three layers coal-tar saturated rag felt 45

Coal-tar pitch 160

Roofing gravel 400
or

Roofing slag. 300

IV. GENERAY, REQUIREMENTS.

Not applicable to this specifieation.
V. DETAIL: REQUIREMENTS.

1. This roofing shall consists of three layers or plies of coal tar
saturated rag felt cemented together with coal-tar piteh and surfaced
with slag, gravel, or similar surfacing materials, ag called for in the
invitation for bids.

2. Flashings of the type required nnder the specification for the
bullding shall be included and shall conform to United States Army
specifications nos, 8123 or 81-24, referred to in seetion I hereof.

3. Roofing of type 3TCS shall be laid in the following manner:

a. The coal-tar pitch shall not be heated above 3756° ¥. and shall
be hot when the felts are laid.

b. The layers of felt shall be 'laid so as to be free from wrinkles
and buckles.

¢. When the roof surface i of gypsum, each sheet of felt shall be
nailed at approximately 6 inches from its upper edge, with nails
driven through flat tin disks.

444269 O - 42
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d. The surfacing material shall always be dry when applied and
in addition shall be heated in cold weather.

¢. Concrete and gypsum roof surfaces installed by other contractors
hefore being considered satisfactory for laying the roof covering shall
be smooth, firm, dry, and free from high spots, depressions, and all
loose and foreign material. Precast concrete slabs shall be firmly
set and well pointed.

4, Mop the roof slsb uniformly with hot coal-tar pitch, using not
less than 40 pounds per 100 square feet.

5. Over this coating of coal-tar pitch lay three layers of 32-inch
coal-tar-saturated felt over the entire roof surface, lapping each sheet
29 inches over the preceding sheet. Lap the ends not less than ¢
inches, When 36-Inch felt is used, lap the sheets 2414 inches.

Cut off these layers of felt at abutting vertical surfaces,

Mop each of these three sheets the full width of the lap with hot
cogl-tar pitch, using unot less than 25 pounds per 100 square feet
in each mopping. :

8. Over the entire surface apply a uniform coating of hot coal-tar
piteh, using not less than 70 pounds per 100 square feet,

7. Into this pitch, while hot, embed the surfacing material,

VI. METHODS OF INSPECTION, SAMPLING, AND TESTING.

The necessary inspection shall be made to determine compliance

vwith the specification.
VIiI. PACKING AND MARKING.

Not applicable to this specification.
Vi1, NOTES. .

1. Rooflng of type 3TCS is adapted to concrete and poured gypsum
roof surfaces with inclines not exceeding 1 inch to the foot and shall
not be used on inclines greater than this,

2. Roofing constructed in the manner specified is durable and should
not require repairs or renewals on account of the action of the
elements for a period of 10 years,

Notice—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever, and the fact that the Government may have formulated, fur-
nished, or in any way supplied the said drawings, specifications, or
other data, is not to be regarded by implication or otherwise as In
any manner licensing the holder or any other person or corporation,
or conveylng any rights or permission to manufacture, use, or sell,
any patented invention that may in any way be related thereto.

Nore.—Unless otherwisa specified in invitation for bids, bidders on Govern-
ment aupplies may obtain copies of this specification at the following polnts:

Ne&r York general depot, First Avenue and Fifty-eighth Street, Brooklyn,
Chicago quartermaster depot, 1810 West Pershing Road, Chicago, il

San cisco general Qe ﬁ Fort Mason, San nelgco, Calit,
Bighth Corps Area ge epot, Fort Sam Houston, Tex.
{No, 81-18A]
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SPECHFCATION No. 81-19A
AUGUST 22, 1933
SUPERSEDING
No. 81-19
July 10, 1924
ROOFING, BUILT-UP, TYPE 4TCS,
CONSTRUCTION OF

I. GENERAL SPECIFICATIONS.

The latest issues of the following Federal and United States
Army Specifications, basic numbers as indieated, form a part of this
specification insofar as the terms are applicable:

Federal specifieations:
Felt, rag, coal-tar saturated, for roofing and water-  Number
proofing. HH-F-201
Piteh, coal-tar, for roofing. R-P-381
U. 8. Army specifications: . . .
Flashings, metal, installation of, with bitaminous

built-up roofing. - 81-23
Flashings, plastie, instaliation of, with bituminous
huilt-up roofing. - 81-24
Material, surfacing, for bituminous built-upiroofing.. 817
. GRADE.

Not applicable to this specification.

HL MATERIAL.

Roofing of type 4TCS shall contain not less than the following
quantities of materials per 100 square feet:

Pounds
Four layers coal-tar saturated rag felt 60
Coal-tar pitch i85
Roofing gravel 400
Or
Roofing slag. 800

IV. GENERAL REQUIREMENTS.
Not applicable to this specification.

V. DETAIL REQUIREMENTS.

1. 'This roofing shall consist of four layers or plies of coal-tar
-saturated rag felt cemented together with coal-tar pitch and surfaced
with slag, gravel, or similar surfacing materials, as called for in
invitation for bids.

2. Flashings of the type required under the specification for the
building shall be included and shall conform to United States Army
Specifications Nos. 81-23 or 8§1-24, referred to in section I hereof
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3. Roofing of type 4TCS shall be 1aid in the following manner:

(@) The coal-tar pitch shall not be heated above 375° . and shall
be hot when the felts are luld,

(b) The layers of felt shall be laid so as to be free from wrinkles
and buckles,

(¢) When the roof surface is of gypsum, each sheet of felt shall be
nailed at approximately 6 inches from its upper edge with nails
driven through flat tin disks,

(d) The surfacing material shall always be dry when applied and
in addition shall be heated in cold weather.:

(e) Concrete and gypsum roof surfaces installed by other contrac-
tors before being considered satisfactory for laying the roof cover-
ing, shall be smooth, firm, dry, and free from high spots, depressions,
and all loose and foreign material. Precast concrete slabs ghall be
firmly set and well pointed.

4. Mop the roof slab uniformly" with hot coal-tar pitch, using not
less than 40 pounds per 100 square feet.

5. (@) Over this coating of coal-tar pitch lay four layers of 32-inch
coal tar saturated felt over the entire roof surface, lapping each sheet
2414 inches over the preceding sheet. Lap the ends of the sheets not
less than 6 inches. When 36-inch felt is used, lap the sheets 271
inches.

() Mop each of these four sheets the full width of the lap with
hot coal-tar pitch, using not less than 25 pounds per 100 square feet
in each mopping.

(¢) Cut off these layers of felt at abutting vertical surfaces.

6. Over the entire surface apply a uniform coating of hot coal-tar
pitch, using not less than 70 pounds per 100 square feet.

7. Into this pitch, while hot, embed the surfacing material.

V1. METHODS OF INSPECTION, SAMPLING, AND TESTING.

The necessary inspection shall be made to determine complifnce’
with the specification.

VII, PACKING AND MARKING.
Not applicable to this specification.

vl NOTES.

1. Roofing of type 4TCS is adapted to concrete and poured gypsum
surfaces with inclines not exceeding 1 inch to the foot and shall not
be used on inclines greater than this.

2, Roofing comstructed in the manner specified is durable and
should not require repalrs or renewals on account of the action of
the elements for a period of 20 yesrs.

NoTicE.—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government proeurement operatien, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever and the fact that the Government may have formuinted, furnished,

-or in any way supplied the said drawings, specifications, or other data,
{No. 81-19A]
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is not to be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, or conveying
any rights or permission to manufacture, use, or sell, any patented
invention that may in any way be related thereto.

Nore.—~Unless otherwise specified in invitation for bids, bidders on Govern-
ment supplies may obtain copies of this specification at the following points:
Ne;}r %ork General Depot, First Avenue and Fifty-elghth Street, Brooklyn,
Chicago Quartermaster Depot, 1819 West Pershing Rosd, Chicago, 11,
San Francisco General Del%ot. Fort Mason, San Franecisco, (:alit.g )
[E;rghth Corps Area General Depot, Fort Sam Houston, ‘Tex,
0, B1-19A]
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SPECFICATION No. 81-20A
AUGUST 22,1933
UPERSEDING
No. 81~20
July 16, 1924
ROOFING, BUILT-UP, TYPE 5TCS
CONSTRUCTION OF

1. GENERAL SPECIFICATIONS.

The latest {ssues of the following Federal and United States Army
specifications, basic numbers as indicated, form a part of this specifi-
cation insofar as the tering are applicable:

Federal specifications:

Pelt, Rag, Coal‘Tar Saturated, for Roofing aud Ne.
Waterproofing . HH-F-201
Piteh, Coal-Tar, for Roofing. R-P-381
United States Army Speclfications:
Flashings, Metal, Installation of, with Bituminous

Bullt-Up Roofing. 81-23
Flashings, Plastic, Installation of, with Bituminous
Built-Up Roofing 8124
Material, Surfacing, for Bitaminous Built-Up Root-
ing._ . 81-7
II. GRADE.

Not applicable to this specification.
NI, MATERIAL.

Roofing of type STOS shall contaln not less than the following
quantities of materials per 100 square feet: -~ °

Pourds

Five layers coal-tar saturated rag felt 76

Coal-tar pitch . 219

Roofing gravel 400
or :

Roofing slag 300

XV. GENERAL REQUIREMENTS,

Not applicable to this specification.
V. DETAIL REQUIREMENTS.

1. This reofing shall consist of five layers or plies of coal-tar sat-
urated rag felt cemented together with eoal-tar pitch and surfaced
with slag, gravel, or similar surfacing materials, as called for in invi-
tation for bids.

2 Flashings of the type required under the specification for the
building shall pe included and shall conform to United States Army
Specifications Nos. 81-23 or §1-24, referred to in section I hereof,

441269—42 . ’
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3. Roofing of type 5TCS shall be lald either by the shingle method or
by the two-and-three method. The shingle method is preferred and
shall be used when no choice is specified.

4. The coal-tar pitch shall not be heated above 375° F. and shall be
hiot when the felts are laid.

'5'1\1 "The layers of felt shall be laid so as to be free from wrinkles and
buckles.

6. When the roof surface is of gypsum, each sheet of felt shall be
nailed at approximately 6 inches from its upper edge with nails driven
through fiat tin disks, R :

7. The surfacing material shall always be dry when applied, and in
addition shall be heated in cold weather. ) -

- 8, Concrete and gypsum roof surfaces installed by other contractors
before being eonsidered satisfactory for laying the roof covering shall
be smooth, firm, dry, and free from high spots, depressions, and alt
Toose and foreign material. Precast concrete slabs shall be firmly set
and well pointed, -

9, Shingle method—a. Coat the roof slab uniformly with hot coal-
tar piteh, using not less than 40 pounds per 100 sqnare feet.

(b) (1) Over this coating of coal-tar pitch lay five layers of 32-inch
coal-tar saturated felt over the entire roof, lapplng each sheet 26
inches over the preceding sheet, Lap the ends of the sheets not less
than 6 inches, When 36-inch felt is used, lap the sheets 29 inches,

(2) Mop each of these five sheetg the full width of the lap with hot
coal-tar piteh, using not less than 25 pounds per 100 square feet in each
mopping.

(8) Cut off these lnyers of felt at abutting vertieal surfaces. .

(¢) Over the entire surface apply a uniform coating of hot coal-tar
piteh, using not less than 70 pounds per 100 square feet.

(@) Imto this pitch, while hot, embed the surfacing material.
© 10, Two-and-three methed.—a. Coat the roof slab uniformly with
hot coal-tar piteh, using not less than 40 pounds per 100 square feet:

(d) (1) Over this coating of coal-tar pitch lay two layers of 82-inch
coal-tar saturated felt over the entive roof, lapping each sheet 17 inches
over the preceding sheet. Lap the ends 2f the sheets not less than 4
inches. When 36-inch felt is used, lap the sheets 19 inches,

{2) Mop the full width of each lap with hot coal-tar pitch, using not
less than 25 pounds per 100 square feet in each mopping.

(3) Cut off these layers of felt at abuiting vertical surfaces.

(c) Mop the entire surface of this felt with & uniform coating of
hot coal-tar pitch, usiog not less than 25 pounds per 100 square feet.

{d) (1) Over thig ecoating of coal-tar pitch lay three additional
iayers of 32-inch coal-tar saturated felt over the entire roof, lapping
each sheet 22 inches over the preceding sheet. Lap the ends of the
sheets not less than 6 inches, When 36-inch felt is used, lap the sheats
2414 inches. .

(2) Mop each of these three sheets the full width of the lap with
hot coal-tar pitch, using not less than 25 pounds per 100 sguare feet
in each mopping.

(e) Over the entire surface apply a uniform coating of hot coal-tar
pitch, using not less than 70 pounds per 100 square feet.

(#) Into this pitch, while hot, embed tixe surfacing material.

[No. 81-204]
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V1. METHODS OF INSPECTION, SAMPLING, AND TESTING.
The necessary inspection shall be made to determine compliance
with the specification.
VIH. PACKING AND MARKING,
Not applicable to this specification.
Viil. NOTES,

1. Roofing of type 5TCY is adapted to concrete and poured-gypsum
surfaces with inclines not exceeding 1 inch to the foot and shall not
be used on inclines greater than this.

2. Roofing constructed in the manner above specified is durable and
should not require repairs or renewals on account of the action of the
elements for a period of 20 years, While the surface of this type of
roofing will require some attention in about the same tire as roofing
of type 4TCS, if the roofing is allowed to stand withcut atfention,
until complete failure, longer life can be expected of type 5TCS than
from type 4TCS.

NoricE~—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a deflnitely
related Government procorement operation, the United States Govern-
ment thereby incurs no responsibility nor any obligation whatsoever,
and the fact that the Government may have formulated, furnished,
or in any way supplied the sald drawings, specifications, or other data
is not to be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, or conveying
any rights or permission to manufacture, use, or sell, any patented
invention that may in any way be related thereto.

NoTE~~TUnless otherwise specified in invitation for bids, bidders on Govern.
ment supplies may obtain coples of this specification at the following points @

Ne&v York general depot, First Avenue and Fitty-eighth Street, Brooklyn,

Chicago Quartermaster Depot, 1819 West Pershing Road, Chi m,
San lﬁax?clsco general deggg, "Fort Mason, San Fra.n:i:g'o, Cal, 'o,
Bighth Corps Aren general depot, Fort Sam Houaton, Tex,

[No. 81--20A]
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U. 8. ARMY NO.81-21B.
SPECIFICATION 25 September 1943.

Superseding No, 81-214,
1 September 1933.

ROOFING, BUILT-UP, TYPE 4TWS,

CONSTRUCTION OF

A. APPLICABLE SPECIFICATIONS,

A-1. Bpecifications.--The following speciflcations of the issue
in effect on date of invitation for bids, unless ctherwise indicated,
form a part of this specification, except that in case of conflict, the
requirements of this specification shall govern.

A-la. Federal Specifications-

HH-F-201. Felt; asphalt-saturated {(for) flashings, roof-
ing, and waterproofing.

R-P-381. Pitch; coal-tar (for) mineral-surfaced buiit-
up roofing, waterproofing, and dampproof-

ing.
UU-P-536, Paper; sheathing, waterproof,
A-1b. U. 8. Army Specifications, Nos.~

81-23 °  Flashing, metal, installation of, with bitu-
minous built-up roofing.

81-24, Flashing, plastic, installation of, with bitu~
minous buiit-up roofing,

81-7. Roofing material, surfacing, bullt-up bitumi=
nous.

B. TYPE.

B-1. This specification covers only one type of tar and gravel
or slag surfaced built-up roofing.

C. MATFERIALS AND WORKMANSHIP.

C-1. Materials.--The materials used in the construction of tar
and gravel or slag surfaced bullt-up roofing shall be as specitied
herein. Material not definitely specified shall be of the best quality
normally used for the purposge. in good commercial practice, All
materials shail be free from such defects and imperfections that
might affect the serviceabilityand appearance of the finishedproduct.

NV TN
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U. 8. ARMY NO. 81-21B.”
SPECIFICATION 25 September 1943

C-1a. Roofing of type 4TWS shall contain not less than the
following quantities of material per 100 square feet:

One layer sheathing paper . ............ . 5 bs,

Four layers coal-tar saturated ragfelt ..... 60 *

Coaldtarpitch. ... .cvvvsvevennnoan,. 125 7

RoOOHINZ @ravel, v v v e snesssseesecaeas 400
or

Roofing slag . . v evevvoonvsasenoaeas, 300

C-2. Workmaunghip,--Workmanship shall be of the highest grade
throughout,

- D. GENERAL REQUIREMENTS.

D-1, See Section E.
E. DETAIL REQUIREMENTS,

E-1. This roofing’ shall consist of four layers or plies of coal-
ar saturated rag felt cementedtogether with coal-tar pitch and sur-
faced with slag, gravel, or simllar surfacing materials, as called
for in invitation for bids.

E-Z. Flashings of the type required under the specification for

the bullding shall be included and shall conform to U. S, Army
Specifications Nos, 81-23 or 81-24, as applicable,

E-3. Roofing of type 4TWS shallbe laid inthe following manner:

E~3a. The coal-tar pitch shall not be heated above 375 degrees
F. and shall be hot when the felts are laid.

7(\ E-8b. The layers of felt shall be laid so as to be free from *

wrinkles and huckles.

E-8¢c. When the roof surface is of gypsum plank or precast
gypsum, the sheathing paper may be omitted,

E-3d. The surfacing material shall always be dry when applled,‘/

and in addition shall be heated in cold weather,

N
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U, 8. ARMY NO, 81-21B,
SPECIFICATION 25 September 1043

E-3e. The roof surface installed by other contractors before v

being considered satisfactory for laying the roaf covering shail be
smoocth, dry and free from loose material, large cracks, or projec-
ting ends or nalls whichmight injurethe roofing. Alldirt andforeign
material shall be removed. Precast siabs shall be firmly set, and
properly grouted, Roof decks shall be properly graded to outlets,

E-4, Lay one layer of sheathing paper over the entire surface,
lapping the sheets at least one inch and nalling along the edges to
hold the sheathing paper in place until the felt is laid.

E-5, Overthe entire sheathingpaper surface, lay twodry layers
of conl-tar saturated felt, lapping each sheet 17 inches over the
preceding sheetfor 32-inch widefelt, and 19 inchesfor 38~inch wide
felt. Lap endsof sheets not less than 4 inches, Carryeach layer of
felt up abutting vertical surfaces not less than 4 inches. Nail the

sheets along the edges sufficiently to hold them in place until the-

remaining felts are laid, using nails driven through flat tin disks,

E-8. Mop theentire surface of this felt with a untform coating of
hot coal-tarpitch, using.not lessthan 30 pounds per 100 square feet,

EB-7. Overthis coating of coal-tarpitch, lay two additionallayers
of 32-inch coal-tar saturated felt over the enmtire roof surface,
lapping each sheet 17 inches over the preceding sheet and nailing

each sheet approzimately one inch from its upper edge with nails

driven through flat tin disks on 12 inch centers, Lap the ends not
less than 6 inches. When 36~inch felt is used, lap the sheets 19
inches, Cut off these layers af felt at abutting vertical surfaces.
Mop each of these two sheets the full width of the lap with hot coal-
tar pitch, using not less than 256 pounds per 100 square feet.

E-8, Over the entire felted surface, apply a uniform coatingof
hot coali-tarpitch, using not lessthan 70 pounds per 100 square feet.

E-9, Into this pitch, while hot, embed the surfacing material,

F. METHODS OF INSPECTION.

F-1, Inspection.-~Material furnished under this specification
will be subject to inspection, during and after the process of manu~

_facture, by authorized Government Inspectors, who shall be afforded -
proper facilities for determining compliance with the specHication,

[RTSRF 1 N
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U, 8. ARMY NO. 81-21B.
SPECIFICATION 25 September 1943

G. PACKING AND MARKING.
G-1, Not applicable to this specification.
H. NOTES.

H-1. Roofing of type 4TWS is adapted to wood sheathing with
inclines not exceeding 3 inches to the foot or precast gypsum slabs
or gypsum plank with inclines not exceeding 2 inches to the foot, and
shall not be used on inclines greater than these,

H~-2. Roofing constructed in the manner -specified is durable and
should not require repalrs or renewzls on account of the action of
the elements for a period of 10 years.

H-3. Coples of this specification may be obtained from the
Office of the Chief of Engineers, Administrative Division, Office
Service Branch, Washington, D.C.

H-4, The use of this specification, whenever applicable, is
mandatory on all procuring agencies of the Army.

NOTICE,--When Government drawings, specifications, or other
data are used for any purpose other than in connection with = deff~
nitely related Government procurement operation, the United States
Government thereby Incurs no responsibility nor any obligation
whatsoever, and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications
or ather data, is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be related thereto,

-
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SPECIACATION No. 81-22A

SEPTEMBER 7, 1933
SUPERSEDING

No. 81-223

July 10, 1924

ROOFING, BUILT-UP, TYPE 5TWS,
CONSTRUCTION OF

1. GENERAL SPECIFICATIONS

The latest issues of the following Federal and United States
Army specifications, basie numbers as indicated, form a part of this
specification insofar as the terms are applicable.

Federal specifications:
Felt, rag, coal-tar saturated for roofing and water- Pounds
proofing. HH-P-201
Pitch, coal-tar, for roofing. R-P381
United States Army specifications:
Flashings, metal, ingtallation of, with bituminous built-

up roofing : 81-23
¥lashings, plastic, installation of, with bituminous
built-up roofing. 81-24
Materials, surfacing, for bituminous built-up roofing.- 81-7
. GRADE

Not applicable to this specification,
I MATERIAL
Roofing of type S5TWS shall contain mot less than the following

quantities of materials per 100 square feet: Poundsy

One layer sheathing paper or unimpregnated felto..__ . ___ — D

.Five layers coal-tar saturated rag felt 76

Coal-tar piteh 145

Roofing gravel = 400
or

Roofing slag. : 300

XIV. GENERAL REQUIREMENTS

Not applicable to this gpecification.
Y. DETAIL REQUIREMENTS

1, This roofing shall consist of five layers or plies of coaltar
saturated rag felt cemented together with coal-tar pitch and surfaced
with slag, gravel, or similar surfaclng materials, as called for in
invitation for bids.

2. Fiashings of the type required under the specification for the
building shall be included and shall conform to United States Army
Specifications Nos. 81-28 or 81-24, referred to in section I hereof,

82443384
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8. Roofing of type 5TWS shall be laid in the following manuer:

(a) The coal-tar pitch shall not be heated above 375° P, and shall
be hot when the felts are laid. .

(%) The layers of felt shall be Iaid so as to be free from wrinkleg
and huckles.

(¢} When the roof surface is of gypsum block, the sheathing paper
may be omitted.

(d) The surfacing materials shall always he dry when applied
and in addition shall be heated in cold weather,

{¢) The board roof surface iustalled by other contractors before
being considered satisfactory for laying the roof covering shall be
smooth, and free from loose boards, large cracks, or projecting ends
which might injure the roofing. All dirt and forelgn material shall
be removed. Precast gypsum slabs shall be firmly set, well pointed,
and free from any unevenness which might injure the roofing,

4. Lay one layer of sheathing paper over the roof surface, lapping
the sheets at least 1 inch and nailing along the edges to hold them
in place until the felt is laid,

5. (a) Lay two layers of 32-inch coal-tar saturated felt over the
sheathing paper over the entire roof surface, lapping each sheet 17
inches over the preceding sheet. Lap the ends of the sheets not less
than 4 inches. When 88-inch felt is used, lap the sheets 19 inches.

{b) Carry these layers of felt up abutting vertical surfaces at
least 4 inches.

(¢) Nail the sheets along the edges sufficiently to hold them in
place until the remaining felts are laid, using nails driven through
flat tin Qisks.

8. Mop the entire surface of this felt with a uniform coating of hot
coal-tar pitch, using not less than 25 pounds per 100 sqnare feet.

T. (a) Over this coating of conl-tar pitch, lay three gdditional lay-
ers of 32-inch coal-tar saturated felt over the entire roof surface,
lapping each sheet 22 inches over the preceding sheet, and nailing
each sheet approximately 6 inches from its upper edge, using nails
driven through flat tin disks. Lap the ends not less than 6 inches.
When 36-inch felt is used, lap the sheets 2414 inches,

(b) Cut off these layers of felt at abutting vertical surfaces,

(e) Mop each of these three sheets the full width of the lap with
-hot coal-tar pitch, using not less than 25 pounds. per 100 square feet
in each mopping.

Over the entire surface apply a uniform coating of hot coal-tar
pitch, using not less than 70 pounds per 100 square feet.

9, Into this pitch, while hot, embed the sorfacing material.

VI. METHODS OF INSPECTION, SAMPLING, AND TESTING

The necessary inspection shall be made to determine compliance

with the specification.
VIL PACKING AND MARKING

Not applicable to this specification,
Vi. NOTES

1. Roofing of type 5TWS is adapted to board sheathing with in-
clines not exceeding 3 inches to the foot or precast gypsum slabs or

[No, 81-224]
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blocks with inclines not exceeding 1 inch to the foot and shall not
be nsed on inclines greater than these.

2. Roofing constructed in the manner specified is durable and should
not require repairs or renewals on account of the action of the ele-
ments for a period of 20 years.

Norrce.—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definifely
related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever, and the fact that the Government may have formulated, fur-
nighed, or in any way supplied the said drawings, specifications, or
other date, ig not to be regarded by implication or otherwise ag in
any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may In any way be related thereto.

Norr.—Unless otherwise specified in invitation for bids, bidders on Govern-
:ment supplies ray obtain coples of this speclfication at the following points:
New York General Depot, First Avenme and Fifty-cighth Street, Brook-

lyn, N.X.
Chicago Quartermaster Depot, 1819 West Pershing Rond, Chicago, TiL
San Francisco General Depot, Fort Mason, San Franelsco, Calif,
IMghth Corps Area Gemeral ljepot, Port Sam Bouston, Tex.
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I No. 81-23A
SEPTEMBER 1, 1932

SUPERSEDING
No, 31-23
July 10, 1924

FLASHINGS, METAL, INSTALLATION OF, WITH
BITUMINOUS BUILT-UP ROOFING

I. GENERAL SPECIFICATIONS

The latest issue of Federal Specification TT-R-191, “Red Lead;
Dry and Paste-in-Oil ”, forms a part of this speclfication insofar as
the terms are applicable,

IX. GRADE

Not applicable to this specification.
1. MATERIAL

Not applicable to this specification,
¥V. GENERAL REQUIREMENTS

Not applicable to this specification.

V. DETAIL REQUIREMENTS

1. This specification covers the installation of all metal flaghings
and other metal fittings in connection with built-up bituminous
roofing in the angles formed where the roof surface ahuts walls,
curby, ventilators, pipe, and other vertical surfaces, and where
required to make the roof covering water-tight. They shall be in-
stalled by the roofing contractor, or, at least, he shall be respensible
for their proper installation.

2. The metal flashing sheety shall be 8 to 10 feet long, and the
flashing sheets and hooks shall be of the weights, kinds, and shape
specified for the particular job.

3. Unless otherwise specified before installation, both sides of flagh-
ings and counterflashings shall be given 2 coats of red lead and lin-
seed-oil paint weighing not less than 25 pounds per gallon, conform-
g)g tt; Federal Specification No, TT-R-191, referred to iom section I

ereof,

4, The flashings shall be installed before the gravel, slag, tile, or
other surfacing material or the top coating of.asphalt or coal-tar
piteh is applied to the roofing.

5. Parapet walls of conc¢rete shall be constructed in such a manner
so a8 to provide for a fiashing groove or reglet 34 inch wide and not
less than 1% inches deep. The groove shall be at right angles to the
wall except where a 45° cant is used, when it should be set or cut
in the wall at that angle. .

8. Brick parapet walls shall be provided with a groove 14 to 8§ inch
wide and not less than 1% inches deep either by the installntion of a

-wooden sirip between the courses of brick at the proper height whick

can be removed afterwards or by raking out the mortar.
1248797 O—40
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7, The line on which the cap or counterflashings are installed shall
be not more than 10 inches nor less than 6 inches above the roof level.
Steixa fiaghings shall be used where vertical surfaces abut sloped roof
surfaces,

8, Three layers of asphalt-saturated felt in the case of asphalt
roofing or coal-tar saturated rag felt in the case of coal-tar pitch
roofing shall be set in the angle. They shall be cemented together
and to underlying surfaces and the top layer coated, The asphalt
used in the roofing or asphalt plastic roofing cement shall be used
with asphalt-saturated felt. The coal-tar piteh used in the roofing or
coal—talx; plastie roofing cement shall be used with coal-tar saturated
rag felt.

9. These layers of felt shall extend gt least 6 inches up, abutting
vertical surfaces. They shall extend out over the roofing and lap as
follows: The first Iayers of felt shall extend out over the roofing at
least 6 inches, the second layer sball lap the first approximately 5
inches, and the third layer shall lap the second approximately 4 inches.

10. A strip of the metal of the required width shail be rounded, not
bent at sharp angles, into the proper shape and set in the angle against
these layers of felt which have been mopped or coated as above. This
metal strip shall extend out at least 6 inches over the roofing and up
to within 1 inch of the flashing groove.

11, The sirip of metal shall be lapped at the ends over adjoining
sheets 3 inches and shall be nailed to the roof boards in the case
of board sheathing through the roofing with nails spaced approxi-
mately 6 inches apart and on a line about 1 inch from the edge of
the sheet, Nailing shall also be done in the same mannper in the
case of gypsum. The upper edge of the flashing shall be secured when
possible with flashing hooks spaced about 12 inches apart.

12. Over the portion of the metal-flashing strip lying on the roofing
lay two plies of asphalt or coal-tar saturated rag felt at least 15
inches wide, cementing them to the flashing stxip and roofing and to
each other with either hot asphalt or coal-tar pitch, depending upon
the kind of felt used. The first layer shall extend out over the
roofing at least 2 inches beyond the second layer.

13. The top coating of hot asphalt or coal-tar pitch, as the case
may be, shall then bé applied and the slag or gravel embedded.

14. The cap or counterflashing shall then be installed. It shall be
bent so0 as to fit into the reglet of flashing groove to a depth of 1%
inches and shall extend down over the base flashing at least 3 inches,
The counterflashing shall be in lengths not exceeding 10 feet and shall
lap at ends at least 8 inches., Counterflashing shall be held in place
by lead wedges spaced 18 inches apart.

15. After placing the counterflashing the grooves or reglets shall

be filled with plastic roof cement. The ends shall also be cemented -

and coated with plastic roof cement,

16. Roof leaders, vent connections, outlet boxes, ventilators, or other
fittings extending through the roofing, also gravel guards, shall be
ingtalled before the top coating of asphalt or coal-tar piteh or the
slag, gravel, or other surfacing material iy applied, These fittings
shall be provided with the proper metal flanges for making a water-
tight connection with the roofing,
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17, The flanges shall be set on top of the last layer of felt after
a heavy mopping of asphalt or coal-tar pitch has been applied, de-
pending upon the character of the bituminous material of which the
roofing is composed. When possible they shall be nailed so as to be
firmly held in place, They shall be covered with two layers of sat-
urated felt not less than twice the width of the flange. These felts
shall be cemented together and to the flange with hot asphalt or
coal-tar pitch,

VL METHODS OF INSPECTION, SAMPLING, AND TESIS

The necessary inspection shall be made to determine compliance

with the specification,
VIL. PACKING AND MARKING

Not applicable to this specifieation.
VOIL. NOTES

None applicable- to this specifieation,

Notice—When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatso-
ever, and the fact that the Government may have formulated, fur-
nished, or in any way supplied the said drawings, specifications, or
other data is not to be regarded by implication or otherwise as in
any maoner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may in any way be related thereto,

Norx.—Unless otherwise specified In invitation for bids, bidders on Govern-
ment supplies may obtain coples of this specification at the following points:

NelgIYork general depot, First Avenne and Fifty-eighth Street, Brooklyn,

Chicago Quartermaster depot, 1818 West Pershing Road, Chleago, IlL
Ban ncisco general dr:got, Fort Mason, San Francisco,
Righth Corps Area general depot, Fort Sam Houston, Tex.
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SPACIICATION No. 81-24A
AUGUST 22, 1933
SUPERSEDING
No. 81-24
July 10, 1924
FLASHINGS, PLASTIC, INSTALLATION OF, WITH
BITUMINOUS BUILT-UP ROOFING

1. GENERAL SPECIFICATIONS
None applicable fo this specification.
1. GRADE
Not applicable to this specification.
1. MATERIAL
Not applicable to thig specification.
IV. GENERAL REQUIREMENTS
Not applicable to this specification.
V. DETAIL REQUIREMENTS

1. This specification covers the Installation of plastic Hase fashings
with or without appropriate cap or counterfiashings in connection

with built-up bituminous roofing in the angles formed. where the roof .

surface abuts walls and similar vertical surfaces and where required
to make the roof covering watertight. 'They shall be installed by the
roofing contractor or he shall at least be responsible for their proper
instaliation.

2. Plastic flashings shall be composed or either asphait-satarated
felt or coal-tar saturated rag felt cemented together, respectively, with
asphalt plastic roofing cement or coal-tar plastic roofing cement..

3. The flashings shall be installed before the gravel, slag, or other
surfacing material or the top coating of asphalt or coal-tar pitch is
applied to the roofing.

4. Parapet walls of concrete shall be construeted in such a manner
80 as to provide for a flashing groove or reglet 14 inch wide and not
less than 134 inches deep. The groove or reglet shall be at right angtes
to the walls except where a 45° cant is used when it should be set ox
cut in the wall at that angle. .

§. Brick parapet walls shall be provided with a groove 3 inch to
% inch wide and not less than 134 inches deep elther by the installation
of a wooden strip between the courses of brick at the proper height,
which can later be removed, or by raking out the mortar;

6. The line on which the cap or counterflashings are installed shals
be not more than 10 inches nor less than 6 inches above the roof level.
Step flashings shall be used where vertical surfaces abut sloped-reof
Surfaces.

7. Cant strips or fillings are recommended and shall be used wher-
ever practicable for all flashings. They shall be at least § Inclies
high unless otherwise indicated and shall be laid at.an angle of 45°
from the vertical. - - !

441265-—42
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8. (@) Three layers of asphalt-saturated felt in the case of aspbalt
roofing, or coal-tar saturated rag felt in the case of coal-tar pitch roofing
shall be set in the angle. They shall be cemented together and fo
underlying surfaces with either asphalt plastic roofing cement or coal-
tar plastie roofing cement, respectively.

() If the reglet is set at an angle of 45° and opens out directly on
the cant strip, these layers of felt should be extended up into the reglet
to its full depth,

(¢) If the reglet is at right angles to the vertical surface, these layers
of felt should extend only up to it

(d) These layers of felt shall extend out over the roofing and lap as
follows: The first layer of felt shall extend out over the roofing at least
6 inches, the second layer shall lap the first approximately 5 inches,
and the third layer shall lap the second approximately 4 inches.

9. Over the last layer of felt g 1{g-inch to 24-inch coating of plastic
roofing cement shall be applied by means of a trowel.

10. (a) The counterflashing shall then be installed, 1t shall consist
of metal bent into proper shape or a combination of metal and a strip
of 50 pounds prepared roofing. The metal portion of the latter shall
be bent fiat on itself along its npper edge so as to form a groove or
lap lﬁediuches wide into which the prepared roofing shall be securely
fastened.

() In installing metal counterflashing the metal strip shall be bent
go as to fit in the reglet or flashing groove to a depth of 114 inches and

. shall extend down over the base flashing at least 3 inches.

(¢) In installing a metal and prepared roofing combination counter-
flashing, the lapped portion in which the sheet of prepared roofing is
held shall be inserted into the reglets or flashing grooves, the back of
the prepared roofing strip shall be coated with plastic roofing cement
and the projecting metal and prepared roofing shall be turned down
over the base flashing at least 3 inches. The exposed face of the
counterflashing, including the metal part, shall be coated uniformly
with plastie roofing cement.

11. Strips for counterflashing shall not exceed 10 feet in length and
the end joints shall be Iapped not less than 3 Inches and sealed with
plastic roofing cement. The reglets or flashing grooves shall also be
pointed up with plastic roofing cement,

V1. METHODS OF INSPECTION, SAMPLING, AND TESTING

The necessary inspection shall be made to determine compliance
with the speclfication.
¥IL. PACKING AND MARKING

Not applicable to this specifteation,

VUL NOTES

None applicable to this specification.

Noriee~When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
rclated Government procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any obligation whatsover,
and the fact that the Government may have farnished, formulated,
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or i any way supplied the said drawings, specificativns, or other data
is not to be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, or conveying
any rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

NoOTE.—Unless otherwise specified in invitation for bids, bidders on Govern-
ment supnl‘i?zls?x?ly obtaln copies of this specification at the following points:
New York General Depot, First Avenuc and Fifty-cighth Street, Brooklyn,
N. X.
: termaster Depot, 1819 West Pershing Road, Chicago, 1.
ggxwﬁsgm?cgggo General De%ot', Fort Mason, San 1% - agt

rancisco, Call
Eighth Corps Area General Depot, Fort Sam Houston, Tex.
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