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preface
This manual contains recommended roofing specifications and procedures which are based on the many years of Koppcra experi­
ence and generally accepted good roofing practice. They are intended to provide the architect, engineer, general contractor and 
roofer with the proper information to plan and construct the best built-up roof with the most time-proven materials available today.

The availability of a Koppers surety bond for roofing and flashing constructed according to the information contained in this 
manual under Koppers bond procedure, which customarily includes inspection by Koppers during application, and the publishing 
of these specifications and information shall not be construed as creating any warranty, expressed or implied, with regard to any 
roofing or flashing for which a bond has not been issued.

This roofing manual supersedes all previous roofing manuals and literature published by Koppers.

Coal Tar Roofing Pitch
Tar is a very familiar word, however 
jt has different meanings for different 
people. To many it is any black liquid 
adhesive or plastic substance; how­
ever. it is much more than this. It is a 
hydrocarbon, meaning it is composed 
primarily of carbon and hydrogen 
and is therefore an organic compound.

Tar is obtained from the “destruc­
tive distillation" of coal, primarily 
bituminous coal. This means when 
coal is heated to very high tempera­
tures without contact with air (thus 
not allowing the combustion of coal 
and its derivatives) the coal molecules 
in effect are “cracked" into little 
molecules (gas), medium molecules 
(tar) and coke. We see, therefore, 
that the more proper term is Coal Tar.

Coal tar, through further distilla­
tion processes, is refined and separated

Coal Tar Pitch built-up
Koppers coal tar pitch built-up roofing 
systems consist of layers of Koppers 
Old Style Pitch and Koppers ap­
proved tarred felt, surfaced with a 
heavy top pouring of Koppers Old 
Style Pitch into which is embedded 
an aggregate.

Koppers coal tar pitch built-up- 
roofing systems are used whenever a 
roof is exposed to water and/or corro­
sion and on all level or low sloped 
roofs where long, maintenance-free 
service is required. Particularly re­
commended for:

All ‘dead’ level roofs
All water cooled roofs
Low sloped roofs with retarded
drainage
Low sloped roofs with occasional 
water ponding
(Note: coal tar pitch roofs are 
especially suitable to withstand the 
water attack around drainage areas 
on roofs that are pitched to the 
drains. >
All buildings with level or low sloped 
roofs that are built for long service 
life

into products of great commercial use­
fulness and value:

PITCHES—of various consistencies 
such as roofing material, water­
proofing products, protective coat­
ings for metals, masonry, etc.

CREOSOTE—for wood-preserving
CHEMICAL OILS —for use in 

the manufacture of drugs, dyes, 
paints, varnishes, cosmetics, plas­
tics, synthetic rubber, etc.

Coal tar is indeed a vital and valu­
able product that produces materials 
for many industries in our world of 
today.

In the ever-growing construction in­
dustry a very valuable tar derivative 
is Coal-Tar Roofing Pitch. Its value is 
found in the fact that it has superb 
water and corrosive resistance quali­
ties as well as being an excellent ad­
hesive especially applicable in adher­
ing the tarred roofing felts together in

roofing

built-up-roofing. These qualities are 
due to the unique property that was 
endowed to it by nature. Without 
going into a highly technical chemical 
analysis it can be most simply stated 
that Coal Tar Roofing Pitch is a bal­
anced organic compound. The atoms 
in Roofing Pitch—carbon (C) and 
hydrogen (H)— have a very strong 
molecular attraction or bond one to 
another and hence attacking atoms of 
oxygen (O) cannot attach themselves 
to the hydrogen atoms of Roofing 
Pitch and form a water molecule 
(HiO) that will be absorbed into the 
pitch.

Coal Tar Roofing Pitch is therefore 
inherently resistant to molecular pen­
etration by water. Coal Tar Roofing 
Pitch is nature’s own balanced answer 
to waterproofing (roofs and else­
where; , adhesive bonding, and chem­
ical resistance, especially to water- 
borne chemicals.

An open-air amphitheater and four multi-level patios serve aj a common roof for the 
Lecture Center at Chicago's Circle Campus. The architect. Skidmore. Owings and 
Merrill, specified a Koppers 5-ply membrane system for protection of the complex.

Coal tar pitch built-up roofing pro­
vides one of the most durable roofing 
membranes known. The advantages 
are found in the inherent superior 
characteristics of coal tar pitch for this

purpose. This is the time-proven roof­
ing system for level and low sloped 
roofs.

Coal tar pitch has a natural resis­
tance to water, air and water vapor

KOPPERS
Architectural and 

2 Construction Materials

The specifications and details contained in this manual have been determined to cover the 
proper procedures for long lasting built-up-roofing for most areas of our country. In certain 
locations minor variations in details and specifications may be appropriate due to unusual 
local conditions, such as wind, temperature, humidity, etc. To assure the best application 
of the proper specifications and details for your area, we recommend consulting our roof 
structure system specialist... your local Koppers sales representative.



penetration. A tight molecular struc­
ture enables coal tar pitch to per­
manently withstand water penetration 
and resist oxidation of the roof sur­
face. Koppers water-cooled roof spec­
ifications take advantage of the unique 
water-resistant characteristics of coal 
tar pitch to give you long-term roofing 
performance.

Another unique feature of coal tar 
roofing is its self-healing ability. Alii- 
gatoring and hairline cracks common 
to most materials, eventually cause 
damage to the roofing membrane. Coal 
tar pitch has a property known as 
“cold-flow” which automatically cor­

rects these conditions before serious 
damage takes place. This ”cold-flow” 
feature heals small mechanical frac­
tures at normal temperatures.

Time and statistics have proven 
that coal tar roofing pitch when ap­
plied in accordance with the specifica­
tions in this manual results in the 
highest acceptable quality level of any 
built-up roofing system. Coal tar pitch 
is a nature-formed polynuclear large 
molecule compound. Coal tar roofing 
pitch is a selectively manufactured 
fraction which satisfies the basic re­
quirements for long-term roofing ser­

vice on level and low-sloped roofs.
In recent years some people in the 

construction industry have been plac­
ing strong emphasis on the use of a 
minimum Vi* slope on all roof struc­
tures. This is certainly an ideal to be 
desired, and Koppers does concur 
with this thought; however, it is not a 
prerequisite of our specification. We 
are well aware that not all buildings 
can be practically designed with a 
minimum Vq* per foot slope, due to 
special architectural design criteria 
or specifications that may out-weigh 
this roofing requirement. In some 
areas of the country local codes re­
quire roof drains to be retarded diming 
heavy rain storms to reduce the peak 
periods of water drainage in storm 
sewers. There are also existing build­
ings that require re-roofing that have 
flat roofs, and, or due to natural build­
ing settlement have inherent water- 
ponding conditions.

This emphasis on the Vi* per loot 
slope has caused some concern to de­
signers and specification writers. It 
has created a design gap over what 
suitable bitumen to use in those special 
conditions where the roofs are not, or 
cannot be designed incorporating this

minimum slope, or where there is an 
inherent water-ponding situation.

Koppers has the answer. Coal tar 
roofing pitch, due to its chemical com­
position has a natural resistance to 
water as well as most corrosive atmo­
spheres, in fact, greater than any other 
normally used roof coating. It does 
then indeed provide the answer to this 
bitumen design gap that has been 
created by the virtual requirement by 
some of the minimum V*" per foot 
slope.

Koppers is not suggesting the elim­
ination of a slope in the roof, for ex­
cess water is not good for any roof 
when the design requirements are not 
built-in. Proper drainage assists in 
elimination of excess water and the 
extra weight resulting from it. Kop­
pers, however, does state that building 
design should not be restricted where 
restriction is not necessary. When a 
roof cannot be sloped, for various 
reasons, always use KOPPERS COAL 
TAR ROOFING SYSTEMS for long 
lasting and time proven results.

When you specify Koppers Coal 
Tar Roofing Systems, you are assur­
ing your building owner-client of 
long-term roofing performance.
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1. General Requirements
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Poured Portland up to 2' 20 Roofing Aggregate 4 5 10
Cement Concrete up to 2' 15 Roofing Aggregate 3 7

Precast Structural ■ up to 2' 20 Roofing Aggregate 4 10 11
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Gypsum (Poured and Plank) up to 2* 20 Roofing Aggregate 5 12
12Ligntweignt Insulating Concrete up to 2" 15 Roofing Aggregate 4 13

Metal-Insulated up to 2" 20 Roofing Aggregate 4 17 13
up to 2' 15 Roofing Aggregate 3 18

Water Cooled Roofs up to 1' 20 Roofing Aggregate 4 23 14
Water Retaining Roofs up to 1 ’ 15 Roofing Aggregate 3 24

Wood Fiber up to 1' 20 Roofing Aggregate 4 27 15
up to 1' 15 Roofing Aggregate 3 2S

3. Flashing Specifications 16-17

4. Flashing Details 18-22
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Re-Roofing consult your local Koppers Sales Representative.
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For docks or insulations not covorad in thasa spacifications, consult your Kapoors Roprasantativo.

NOTE: All •laments in th« roof structure affect roofing performance. Koppers built-up roofing specifications are based on the general 
type of deck to be used so that precautionary statements are readily available for reference. Specifications are designated by general 
deck type. If insulation board is used, the suffix wi is added to the base specification. If vapor barrier Is used the suffix v is added. 
If the base sheet alternate is used, the suffix bs is used. For example, a 4 ply roof over poured concrete with insulation and vapor 
barrier is designated Koppers 5 wiv.



In any building the performance of the 
Built-up-Roofing will be affected to 
some degree by all of the parts of the 
Roof Structure System as well as the 
inside and outside atmospheric environ­
ment. Each component should be in­
vestigated for its compatability with 
each of the others. The Roof Structure 
System may include any or all of the 
following:

Outside Air Conditions 
Roofing System 
Peripheral Details (Flashings) 
Insulation (if present)

Vapor Barrier (if present)
Structural Deck including sub 

purlins (supports)
Structural Framing 
Air Space (if present)
Ceiling (if present)
Interior Air Conditions

You will find information, in this 
manual, pertaining to materials and 
application methods other than for 
built-up-roofing. They are offered to as­
sist the designer in establishing their 
normal position in the Roof Structure

System. They should not be construed 
as part of the built-up-roofing system, 
an endorsement, nor as part of the des­
ignated specifications other than to 
establish a suitable roofing base in the 
roof structure system.

The proper design, specification and 
positioning of the various components 
of the Roof Structure System is the re­
sponsibility of the building owner or his 
designer. Any subsequent failures, due 
to either the installation or lack of in­
stallation will not be Koppers responsi­
bility.

1. GENERAL REQUIREMENTS
1.1 BUILT-UP ROOFING
1.1.1 Decks
The deck is the base over which the built-up roofing, or insula­
tion and built-up roofing is applied. Where the term deck is 
used in this manual without reference to insulation, it shall 
designate the surface over which roofing is to be applied. All 
decks shall be clean, smooth, dry, rigid and free of debris. Any 
deck defect shall be corrected before application of roofing. All 
decks shall be installed in accordance with the deck manufac­
turer's specifications and shall be in compliance with Koppers 
General Requirements.

In approving any deck as satisfactory to receive a Koppers 
roof, only the deck surface is accepted. It is the responsibility 
of the building designer and the deck manufacturer to provide 
for expansion and contraction in a manner that will provide a 
stable base for the roofing; for support of maximum anticipated 
loads; secure attachments vertically and laterally, and the se­
lection of the deck material and construction details including 
their ability to contain bitumens. Koppers will not assume 
responsibility for deck defects, the affect of deck defects on 
Koppers roofs, or bitumen seepage.

The placing of conduits, bolt heads, etc., above the roof deck 
and below the roofing membrane is not recommended.

All projections or openings in the deck should be completed 
prior to the application of the roofing.

Optimum adhesion to the deck is necessary for good roof 
performance. Where Koppers Old Style Pitch or steep asphalt 
is used for adhesion, questionable decks may be tested for dry­
ness and adhesion by pouring one pint of the bitumen, heated 
to application temperature, over a representative area or areas 
of the deck. The deck is not satisfactory if the bitumen foams 
or bubbles, or upon cooling to ambient temperature may be 
stripped clean of the deck.

1.1.2 Conditions of Surface to Receive Roofing
All surfaces must be dry, reasonably smooth, clean, rigid and 
free from debris, loose materials, projections and holes which 
might cause rupture of the membrane.
Metal Decks: Decks of this type must also be free from loose 
rust and oily substances.
Poured Portland Cement Concrete, Precast Structural Concrete 
Sections, Poured Gypsum, Lightweight Insulating Concrete: Decks 
of these types with inclines of one (1) inch per foot or more 
shall permit nailing, or treated nailing strips must be set in the 
deck and installed prior to roofing. Where insulation is speci­
fied. nailing strips may be secured to the deck surface and shall 
be level with the surface of the insulation. These strips should 
be spaced not more than three (3) feet apart and placed up 
and down and not across the slope of the roof. Roof deck shall 
be properly graded to outlets.
Precast Decks: (concrete, gypsum, wood fiber) Decks of these 
types, whether grouted or not. shall be caulked with Koppers

Flashing Cement which shall be applied so that the top surface 
is level and smooth. Felt stripping four (4) to six (6) inches 
wide set in a troweling of the cement is recommended to assist 
in leveling uneven joints and bridge the joint openings thus 
providing a better surface for the roofing materials.
Wood Plank/Ptywood: Wood shall be well seasoned, dry and 
preferably treated. End joints shall have adequate bearing. 
Loose or void knot holes, large cracks, etc., shall be covered with 
sheet metal.
Lumber shall be a minimum of 1" nominal thickness.
Plywood shall be a minimum of Vi" thickness.

1.1.3 Lightweight Aggregate insulating Decks
Koppers will only accept lightweight aggregate insulating decks 
which are designed to permit the fill to vent water vapor or to 
dry from the underside. Koppers will not accept lightweight 
aggregate decks over poured concrete substrates, vapor bar­
riers, unvented metals, or any type of base which will not permit 
the fill to vent or dry. It is necessary to prevent a water vapor 
pressure build-up under the built-up roof. Occasional, or spot 
vents through the roofing as the only venting method are not 
satisfactory substitutes for underside or continuous vented 
systems.

1.1.4 Old Style* Pitch
Koppers Old Style- coal tar roofing pitch is carefully manufac­
tured to standards which have been regularly improved over 
many years. Koppers Old Style Pitch is manufactured to ex­
ceed the minimum requirements of the following specifications: 

Federal Specification RP381 Type I 
ASTM D-450 Type A 
Underwriters’ Laboratories, Inc.

1.1.5 Koppers No. 15 Tarred Felt
Koppers approved tarred felt is manufactured to meet the fol­
lowing specifications:

Federal Specification HH-R-595 Type I Class 1 
ASTM D-227
Underwriters’ Laboratories. Inc.

1.1.6 Underwriters’ Laboratories
Underwriters' Laboratories. Inc. Building Materials List. Guide 
No. (360 018)— Built-up-Roof Covering Materials, has listed 
Koppers Coal Tar Pitch and tarred felts for use in construc­
tion of Classes A and B built-up-roof coverings.
Reference: - ■
Roof Deck Constructions are listed under U.L. Guide No. (360 
RO)
Roof Deck Construction Materials, such as vapor barriers, in­
sulations and adhesives are listed under U.L. Guide No. (360 
R 13).
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1.1.7 Application of Roofing
All roofing is to be built-up in place with alternate moppings 
of bitumen and layer* of felt over the proper aubatrate and 
preliminary work aa described or specified in this book under 
the several sub-heads for various types of deck construction 
and slope. Application is to be made by experienced workmen 
in the manner described. The finished roof is to consist of the 
number of plies of felt and moppings of bitumen plus top pour­
ing as specified herein. Applicable portions of Koppers precau­
tions for "Food Establishments" apply.

1.1.8 Application of Bitumen
Recommended Weights per 100 square feet 

(for estimating purposes only)
Average Interply Top Coating

Old Style Pitch 25 lbs. 75 lbs.
Steep Asphalt 23 lbs. 60 lbs.
Average interply weights are based on long years of experi­

ence in good roofing practice, and take into account a reason­
able variation in distribution as well aa a variation in the 
amount absorbed in different substrates, and the type of speci­
fication. Moppings of bitumen between felts shsJl be continu'- 
ous. Felt shall not touch felt. The top pouring of Old Style 
Pitch is most important, and must be thorough; and must be 
uniformly covered with specification aggregate embedded in 
the pitch while hot.
When solid mopping is not part of the specification and is 
substituted by strip & spot moppings (sprinkle mopping may 
be substituted for spot mopping) for installation of vapor bar­
riers. insulation and/or the first ply of the built up roofing, the 
quantity of bitumen required shall be not less than 10 lbs. per 
100 square feet. Strip mopping shall be on 8” centers unless 
otherwise specified and in one direction.
Recommended Temperature Limitations:

Heated
Temperature

Maximum

Application
Temperature

Minimum
Old Style Pitch 400*F 300° F

(Recommended 375°F'
Steep Asphalt 475SF 350°F
If heat is desired during a holding period at the jobsite while 

material is not being drawn off and replenished as under normal 
usage, kettle temperature should be reduced and not permitted 
to exceed 350°F for Old Style Pitch or 425°F for steep asphalt. 
The kettle should be full. These temperatures are applicable to 
job conditions and do not apply to holding or storage in kettles 
in excess of 4 hours. If bitumen is not to be used for periods 
over 4 hours kettle should be shut off.

Prolonged storage m small containers, such as roofing kettles, 
at temperatures exceeding those detailed above may result in 
changes in softening point, ductility, and other characteristics 
which can adversely affect the performance and life of the 
bitumen.

The California Federal Plaza building, designed by Charles 
Luckman Associates, is protected from basement to rooftop 
helistop with Koppers coal tar membrane systems.

21a
KF

Old Style Pitch may be contained in 1000 gallon or greater 
capacity heated and automatically controlled closed vessel 
tankers at 375°F for periods, not exceeding 96 hours.

1.1.9 Cold Weather Application
When roofing is applied at temperatures below 45*F special pre­
cautions must be taken to insure the satisfactory performance 
of the finished roof. Before applying roofing the effects of mois­
ture, that is all traces of ice, snow, surface water, etc., must be 
removed from the deck. Any moisture present at the time the 
roofing is applied may result in poor adhesion of the materials 
to the deck and blistering of the roofing felt. Moisture content 
of materials under the roofing must be as close to dry equi­
librium water content as possible.

Hot applied bitumens tend to congeal rapidly in cold weather, 
even when the deck is dry, so extra care must be taken to set 
insulation or roofing in as quickly as possible.

Do not heat bitumens above the maximum temperature 
limit listed above to compensate for rapid chilling. Insulated 
containers, along with carefully timed material handling meth­
ods. must be employed. Whether hand mopping or mechanical 
distribution equipment is used, lapsed time before contact of 
felts or aggregate with hot bitumen must be kept to a mini­
mum. In the case of hand mopping, mop no farther than 5 feet 
in front of felt roll and immediately roll in. Felts should be 
broomed or pressed in immediately.

After the membrane is completed, the top pouring and aggre­
gate surfacing should be accomplished while there is still latent 
heat in the membrane.

1.1.10 Application of Felt
Plies of felt must be laid shingle fashion, not only because this 
method produces a stronger membrane, but because it also 
makes it possible to construct a roof of any desired number of 
plies in a single progressive operation. Where a water flow direc­
tion exists, felts should be applied so that the direction of flow 
is not against the laps. Broom or press all plies of felt into the 
hot pitch and lay without wrinkles, buckles or kinks, so that 
finished the roof is free of pockets or blister*. Each felt ply shall 
be completely covered with a uniform mopping of bitumen.

The number of plies are controlled by varying the widths of 
the edge laps. Three-ply roofing, for example, is achieved by 
lapping each ply approximately two thirds over the preceeding 
ply; for 4-plies, a lap of approximately three fourths the width 
is required. Koppers’ No. 15 tarred felt is marked at the factory 
with lap lines for this purpose. Except as specifically provided 
for in Koppers specifications, application of felts in a method 
where two plies are laid over two plies, three plies over one ply, 
or any combination, other than all plies in shines fashion, will 
not be permitted at anytime.

When beginning a membrane roofing installation, appropri­
ate width starting strips of felt shall be used at the starting 
point to achieve the specification ply build-up at that point so 
that successive plies laid shingle fashion will produce the ply 
requirements. Overlap ends of all connecting plies of felt ;end 
laps' not less than 10 inches. End stripping or taping of these 
laps is not permitted.

It is advisable on applications of felts on slopes from inch 
to 1 inch per foot, felts be run with the slope, up and over the 
ridge of the roof 'parallel to the slope line1 and each sheet back 
or blind nailed along the end lap closest to the deck at the high 
point end of each roll.

Koppers requires that all felta be backnailed when the slope 
of the deck is one ill inch per foot or more.

1.1.11 Application of the Old Style Pitch and 
Aggregate Surface
The final application of all Koppers Coal Tar Pitch Built-up 
roofs is the triple weight, extra heavy top'pouring of Koppers 
Old Style* Pitch which provides the outstanding waterproofing 
and service life of the roof. Into the extra heavy top pouring of 
Old Style* Pitch, slag or gravel is imbedded. The slag or gravel 
acts as an armor coat against mechanical forces, such as hail 
and to deflect the intense radiation of the sun.
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For beat results, the top pouring of pitch with slag or gravel 
should be appliad at the rime of the application of the felts. A 
delay, particularly during inclement weather, can result in a 
considerably reduced service life of the roofing. If a delay is 
unavoidable due to construction scheduling, a glaze coating of 
Old Style* Pitch will provide temporary protection until the 
pouring of pitch and slag or gravel is applied. If weather or 
atmospheric conditions are such that precipitation will not 
occur, slagging or gravelling may be delayed through dry 
weather periods. If such is not die case, the felts must be 
protected or work completed daily.

The aggregate surfacing must be applied into the top pour­
ing while hot so that a uniform layer will be embedded and 
adhered. The completed Koppers Old Style* Pitch and aggre­
gate roof will have a uniform aggregate surface. Occasionally, 
on well applied roofs, small black globes known as “rasberries” 
or “blackberries” will temporarily form in the pitch and aggre­
gate surface. These are not detrimental to the roof.

1.1.12 The Aggregate
The aggregate to be used should meet ASTM Specification 
D1863-64. The basic requirements for this aggregate are as 
follows:

Total Passing,
Sieve Size Percent

H"....................................  100
H".......................................... 90-100

....................4-70
No. 4 . . . . .0-15
No. 8....................................... 0-5

Dust, maximum, percent.... . 0.5
Moisture, maximum, percent:

crushed stone and gravel........................0.5
crushed roofing slag................................. 5.0

Unit Weight '.looeei, minimum 
lb. per cu. ft......................................... 60

ASTM D1863-64 covers other properties, such as hardness 
and includes proper methods for sampling. If any doubt exists, 
the aggregate supplier should furnish a certified analysis and a 
certification that the product is produced to conform to ASTM 
D1863-64.

1.1.13 Koppers Steep Roofs
For detailed specifications regarding steep, smooth surfaced 
asbestos roofs, consult your local Koppers representative or 
contact Koppers Co. in Pittsburgh.

1.1.14Temporary Roofing
Temporary roofing applied for various reasons shall not be con­
sidered a part of the permanent built-up roofing. Consult your 
Koppers representative for recommended specifications over 
various type decks for temporary roof construction.

1.2 INSULATION
1.2.1 Board Type Insulations
These insulations come in varying thicknesses and sizes. The 
provisions or manner of attachment which follows in the vari­
ous specifications are suggestions only. Should the manner of 
attachment as suggested, conflict with that specified by the 
individual insulation manufacture, the insulation manufac­
turers specifications shall be followed, and in addition, shall be 
in compliance with Koppers General Requirements.

The roofing insulation must be kept dry at all times. It must 
be of a type approved by Koppers for use with a Koppers built- 
up roof. It should only be applied over a deck complying with 
all of the General Requirements. Work must be scheduled to 
prevent damage from other trades and equipment. Roofing 
equipment must be of a type which will not damage the insula­
tion used. Broken or damaged insulation sheets can only be 
used when the undamaged portion is cut out for application 
areas where fill-in pieces are required.

If the deck slope is one 1: inch per foot or more the insula­
tion must be able to retain nails, or wood nailers must be in­
stalled perpendicular to the slope at each course of insulation. 
Provision for wood nailers in this fashion will provide both a 
surface for anchoring of roofing felts which shall be laid perpen­
dicular to the wood nailers as well as an insulation stop. Spacing 
of nailers must be such that the insulation flu snugly with the 
nailers but must not be force fitted.

No more insulation shall be laid at any one time than can be 
protected by pitch and felt in case of sudden weather changes. 
Edges of insulation shall be brought closely together and shall 
not be forced into place. Where insulation joins vertical surfaces 
the insulation shall be cut in a neat manner allowing at least 
one-half < h < inch clearance.

When more than one ■!'. layer of insulation is used, joints in 
each layer shall not coincide. All layers shall be parallel to pre­
ceding layers.

1.2.2 Vapor Barrier
Vapor barriers are normally used where the heat flow direction 
and-or humidity within the building, during any climate or 
occupancy cycle, might cause the dew point or condensation to 
occur under the built-up roofing within the insulation chamber. 
It is important that the vapor barrier, when installed, provide 
a continuous seal, including ventilators, skylights, peripheral 
walls, and other terminations from the source of the water 
vapor. Ventilation provisions of the insulation chamber, when 
a vapor barrier is used, are dictated by the heat flow cycle and 
climatology of the building. Generally a building with a pre­
ponderant heat flow-up cycle should have an insulation cham­
ber ventilated to the exterior. A building with a preponderant 
heat flow down cycle in a humid area, should not be ventilated 
to the exterior if the dew point can be reached above the deck 
and in the insulation chamber.

Alternate vapor barrier systems to those described on the 
specification pages are as follows and offered for assistance 
and reference:

a. Vinyl Type
Fire resistant adhesive and vinyl-type vapor barrier as listed 
by and applied as specified by Underwriters' Laboratories. Inc.. 
and Factory Mutual may be used. Adequate adhesion of the 
vapor barrier to the deck and adhesion of the insulation to the 
vapor barrier for securing the entire system against wind up­
lift and movement, must be attained. (See Section 1.3.4. Attach­
ments page 8)

Note: When installing insulation over vinyl-type vapor barrier 
apply approved adhesive over the approved vapor bar­
rier in ribbons at the rate specified by U.L. and F.M.

b. Kraft Type
Fire retardant kraft lamination type vapor barriers, applied 
with Steep Asphalt as listed by and applied as specified by 
Factory Mutual may be used. Adequate adhesion of vapor bar­
rier to the deck and adhesion of insulation to the vapor barrier 
for securing the entire system against wind uplift and move­
ment. must be attained. (See Section 1.3.4. Attachments page 8)

Note: This system is rated for insurance purposes by Factory 
Mutual only.

Care must be exercised so that the vapor barrier is not ruptured 
during installation. This is particularly true in areas over the 
flutes of the steel deck.

1.2.3 Water Stops (Temporary Protection)
Water stops consisting of two (2) plies of tarred felt and mop­
ping! of Old Style Pitch for flat roofs or asphalt felt and asphalt 
for steep roofs extending onto the deck at (east six '6> inches 
and four i4> inches on top of the insulation, shall be applied at 
the end of each day's work over exposed edges of insulation. 

Water stops shall be continuous and .tight.
This temporary protective measure must be removed cleanly 

when work is resumed.
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A Koppers coal tar pitch roof pro tact* the Washington Hilton facilities are also waterproofed with a Koppers 5-ply coal tar 
Hotel, designed by architect William B. Tabler. Underground membrane system.

1.2.4 Cut-offs (Permanent Installation)
Venting of roof insulation at walls, curbs, eaves, etc., is recom­
mended for all but a few special roof structures. Therefore, 
cut-offs should not be installed at edges of insulation adjoining 
these area* for venting purposes.

Cut-offs may be installed, however, provided they are con­
structed to run in one direction continuously to vented edges 
and provided no section of the roofing is isolated or blocked 
from venting.

1.2.5 Lightweight Insulating Fills
Lightweight insulating fills must have sufficient cohesive 
strength to provide firm attachment of the roofing to the struc­
tural deck and framing in order to prevent wind uplift damage 
or a blow-off of the roofing. At the time of the application of the 
roofing, the insulating fill will have been dehydrated of all ex­
cess water used at the time of placement: Application over 
these types of fills varies according to the characteristics of the 
fill and the condition under which the roofing material is to be 
applied. Consult Koppers representative for roofing specifica­
tions over the type of insulating fill to be used.

In general, a lightweight insulating fill must be able to vent 
itself and thereby dry, otherwise serious effects to the roofing 
membrane will result. Koppers will not accept a vapor barrier 
beneath a lightweight fill nor a fill over a type of substrate that 
will not permit adequate venting from below such as poured 
concrete, unvented metal decks, etc. Koppers will not be respon­
sible for failure of the insulating fill to remain integral or for 
disbonding of the roofing from the surface of the insulating fill.

Provisions should be made wherever possible to provide addi­
tional venting such as notched wood perimeter nailers, etc., in 
conjunction with the venting from the underside of the deck. 
If board type insulation is to be applied over a lightweight fill.

provisions must be made between the fill and the board insula­
tion to prevent fill moisture from affecting the insulation and 
roofing.

1.3 OTHER REQUIREMENTS
1.3.1 Materials Protection
Roll roofing materials and insulation should be stored indoors 
if possible, otherwise it shall be protected by raised platforms 
and covered with suitable weatherproof protective coverings 
such as tarpaulins, plastic sheeting, etc.

1.3.2 Wood Nailing Strips
All non nailable decks require wood nailing strips at eaves, 
edges, walls, roof openings, etc. for proper securing of metal 
flanges. Nailers must be securely and firmly attached to the 
deck or through to its supporting members. Nailers shall ex­
tend not less than 1" beyond the apron or flange.

Roofing felts for all decks having a slope of one > 11 inch per 
foot or more must be back nailed and therefore non-nailable 
decks must be furnished with treated wood nailing strips. Wood 
nailers, installed on or in non-nailable decks for slopes one : 1) 
inch per foot or more or when insulation is required of a non- 
nailable type, shall be run in the direction perpendicular to the 
direction in which the felts are to be laid.

Nailers should be treated to preserve their condition and 
hence their nail retentive power for the expected life of the 
roofing. Creosote or oil born preservatives may affect the roof­
ing they contact and should not be used. Nailers should be 
pressure created with a water born preservative such as W'olman 
salts or with penta applied in a liquified petroleum gas carrier 
such as the Cellon Process.
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1.3.3 Cold Storage & Freezer Buildings
(Coppers will not bond its roofing over these structures if insu­
lation. or insulation and vapor barrier is installed over the deck 
and unless there is an adequately ventilated air space between 
the deck and insulated refrigerated area.

For procedures on non-bonded roofing applications, consult 
your local Koppers representative or (Coppers Co. in Pittsburgh.

1.3.4 Attachment
Maximum adhesion or secure attachment of all components in 
the roofing assembly is necessary to satisfactory long-term 
performance of the roofing membrane. For proper adhesion 
of ail roof components. Koppers suggests that the adhesive and 
fasteners, in the quantities specified by the manufacturer, be 
capable of passing a minimum uplift resistance of 30 pounds 
per square foot (psf). This uplift resistance translates into 
adequate lateral attachment of the built-up-roofing system.

Solid mopping has been found to provide an uplift resistance 
in excess of 120 psf.

Strip mopping, as suggested in the specifications in this 
manual, has been found to provide an uplift resistance in ex­
cess of 60 psf.

The following are the names of some manufacturers who 
provide nail and/or fastening devices for use with built-up 
roofing:

E/S Products. Inc.. New Rochelle. New York 
Simplex Nail & Manufacturing Corp.. Americus, Ga. 
Independent Nail Corp.. Bridgewater. Mass.
Wheeling Steel Corp., Wheeling, W. Va.

Koppers will not be responsible for any damage caused by or 
the result of unsatisfactory attachment.
For further information contact your local Koppen repre­
sentative.

1.3.5 Base Sheet Alternate
As a substitute for the first ply of tarred felt apply one ply of 
Koppers coated base sheet in a solid mopping of steep asphalt 
directly over the approved type of board insulation described 
in the specifications to be roofed, lapping each sheet four '4> 
inches over preceding sheet. Mop entire surface with uniform 
coating of Old Style Pitch. When specifying this alternate to 
any board type of insulated surface use the designation bs, for 
example Koppers Old Style pitch roof 17 wibs.

1.3.6 Expansion Joints (Building)
Since all materials expand and contract due to temperature 
and. or moisture, the use. location, and design of building ex­
pansion joints, especially the roof structure system, should be 
taken into consideration at the time of original building design.

Although provisions for adequate expansion joitgg are the^ 
responsibility of the building designer, Koppen often the 
following recommendations for the protection of the roofing 
system against splits caused by expansion and contraction of 
the building for your consideration. Building expansion joints 
should be installed:
1. On large roof areas at least every 200 feet in each direction.
2. At all places where the structural supports and roof assem­

bly change direction.
3. Where type of deck material changes.

Where control, expansion, or contraction joints are provided 
in structural steel, deck material, or deck system, provisions 
must be for continuation through the built-up-roofing system. 
Koppers realizes that in a climate controlled building there 
may be little or no expansion AFTER the building is in use, 
however, building expansion joints are still recommended 
based upon the following points:
1. During construction the building will not be under a steady 

state temperature/humidity condition so that thermal and 
moisture movement can be sufficient to fracture the roofing.

2. If no building expansion joint is provided, the owner must

keep the building at the steady state temperature and hu­
midity condition at all times as holiday shut-downs can frac­
ture the roofing, due to the movement of system resulting 
from temperature/humidity variation.

3. If the occupancy is fairly large, the sudden entrance of many 
wet employees on a rainy day may cause moisture movement 
in the roof structure system which can fracture the roofing.

1.3.7 Notice:
This roofing specification manual contains the latest and best 
available information as derived from Koppers long experience 
in the roofing industry. The design criteria and details con­
tained herein have been compiled and are offered as a guide 
for consideration to assist the architect, owner and roofer in an 
attempt to provide the best roof possible for long, trouble-free 
service. Responsibility, however, for design of any roofing sys­
tem, remains with the architect or engineer and building owner. 
The contents of this manual are subject to change at the discre­
tion of Koppers Company as future developments and experi­
ence are achieved.

All waterproofing requirements, including the roof, of The 
Los Angeles Water and Power Building were met by Koppers 
coal tar materials. The architect was A. C. Martin & Associates.

All structures in the Del Amo Financial Center. Torrance. 
California are topped with Koppers coal tar pitch roofing 
systems. The architect: Victor Gruen Associates.
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Select clauses as required. Optional clauses in italic.
Copy in color denotes built-up roofing specification

Condition of Surface to It active Roofing 
See Section 1.1.2. Page 4.
Material Quantity Requirements 
See Section 1.1.8. Page 5.
Preparation Below Insulation
1. The wood roof deck shall be covered with one (1) layer of 
approved rosin-sized sheathing paper weighing approximately 
five (5) pounds per one hundred (100) square feet. The sheath­
ing paper shall be lapped two (2) inches and secured to the 
deck by occasional nailing.

2. Two full thicknesses of Tarred Felt shall be laid over the 
entire surface, lapping each sheet nineteen (19) inches over 
the preceding sheet and nailing the sheets in place.
Application of Vapor Barrier Below Insulation 
Note: When vapor barrier is required, use these procedures 

in addition to Preparation Below Insulation noted above. 
Lay over the entire surface two (2) full thicknesses of 

Koppers Approved Tarred Felt, lapping each sheet nineteen 
(19) inches over the preceding sheet—mopping with Old 
Style Pitch the full nineteen (19) inches so that in no place 
shall felt touch felt.
For other types of vapor barriers see Section 1.22. Page 6.

"7 ■ ■
Application of Insulation
1. Mop the entire surface with a uniform coating of Old Style 
Pitch into which, while hot. firmly embed the insulation. When 
roofs have an incline of from two (2) inches to six (6) inches 
per foot, use Steep Roofing Asphalt
For application of roofing materials over insulation follow Ap­
plication of Roofing Materials procedure in Section 2.2. Page 10.
Application of Roofing Materials Directly on Wood
1st. Lay one ply of rosin sized or other approved sheathing 
paper weighing not less than five (5) lbs. per 100 square feet 
iapping each sheet two (2) inches and nail sufficient to hold 
in place.

2nd. Spec. No. 1 - Spec. No. 2
Apply over the entire surface of the sheathing paper, iwo (2) 
dry plies oj Koppers Approved Tarred Felt. Lap plies nineteen 
< 19) tnches. Sail on twelve inch centers. 2" in from edge lap 
with nails thru'flat tin discs or approved nails with integral 
caps. Sail shanks are, to be of required length /'or maximum 
withholding power. *
3rd. Mop with Old Style Pitch the entire surface, preceding the 
application of additional plies of felt and apply over the entire 
surface as follows.
4th. Spec. No. 1 .
Apply three '3/ plies oi Koppers Approved Tarred Felt, lap­
ping plies twenty-tour and two-thirds (24-2/3) inches.
4th. Spec. No. 2
Apply two (2) plies of Koppers Approved Tarred Felt, lapping 
piies nineteen 119) inches.
Mop solidly between plies with Old Style Pitch so that in no 
piace shall felt touch felt.

On slopes one < 1) inch per foot or more nail each sheet of 
felt with Simplex flat head or one (1) inch barbed roofing nails 
through flat tin discs, two (2) inches from the back edge on 
twenty-four inch centers.
5th. Pour over the entire surface of the roofing membrane a 
uniform coaling of Old Style Pitch into which, while hot. 
embed not less than four hundred 400 pounds of gravel or 
three hundred 300 pounds of slag for each one hundred ■ 100 > 
square feet.

PROCEDURE

General Requirements on page* 4 through 8 and Detailed
Specifications on pages 16 through 22 are a part of this
specification and must be adhered to where applicable.

2., Wood Plank/ * 
Plywood
SLOPE • Up to 2 in. per ft.
SURFACE • Aggregate
For recommendations on wood and wood treatment, contact: 
Koppers Company Inc.. Forast Products Division. Lumber Sales 
Dept., 750 Koppers Bldg.. Pittsburgh. Pa. 15219

deck construction:

Spec. No. 1-5 ply 
Spec. No. 2 -4 ply

Spec. No. 1 wi-4 ply 
Spec. No. 2 wi-3 ply 
board type insulation

Spec. No. 1 wiv-4 ply 
Spec. No. 2 wiv-3 ply 
board type insulation and vapor barrier
Treated wood should be used where a vapor barrier is required, 
see Sec. 1.3.2, Page 7

Hot bitumen should never be applied directly to a wood deck. 
Sandwiched between the heat from above and the heat from 
below, such material finda ita way through the boards into the 
building. Good practice demands the cuahioning and blotting 
effect of a layer of sheathing paper followed by layers of dry 
felt. Shiplap and square edge boards should be avoided where 
possible. If the underside of the roof deck is exposed to air 
presaure created from open doors or windows, tongue-and- 
grooved lumber should be used.

9



deck construction:

2.2 Poured Portland 
Cement Concrete
SLOPE • Up to 2 in. per ft.
SURFACE • Aggregate

Spec. No. 5-4 ply 
Spec. No. 7-3 ply
Spec. No. 5 wi-4 ply 
Spec. No. 7 wi-3 ply 
board type insulation
Spec. No. 5 wiv-4 ply 
Spec. No. 7 wiv-3 ply 
board type insulation and vapor barrier

Gravel or Slag Emoeddeo in Pouring ol Coal Tar Pitch

Poured concrete decks sometimes cause trouble because the 
built-up roofing is laid before the deck is thoroughly dry— 
such as might happen when the general contractor is anxious 
to get the building under cover and so urges the roofing con­
tractor to begin work shortly after the deck has been poured. 
When this happens the result is a blistered and buckled mem­
brane or, just as serious, insulation curls and makes an unsatis­
factory job. The roofing contractor, backed by the architect, 
should insist on a thoroughly dry deck before beginning work. 
He should also see to it that the deck is free of loose sand, 
frozen scale and other foreign matter. Projections should be 
removed, low points filled with cement grout or other suitable 
material, and all cracks pointed up.
10

PROCEDURE
Select clauses as required. Optional clauses in italic.
Copy in color denotes built-up roofing specification

Condition of Surfaca to Receive Roofing
See Section 1.1.2. Page 4.
Material Quantity Require manta 
See Section 1.1.8. Page 5.
Application of Vapor Barrier Below Insulation
1. Apply a uniform coating of Old Style Pitch to the deck.

2. Lay over the entire surface two (21 full thicknesses of 
Koppers Approved Tarred Felt, lapping each sheet nineteen 
(19) inches over the preceding sheet—mopping with Old Style 
Pitch the full nineteen (19) inches so that in no place shall felt 
touch felt.

3. Extend all plies of felt up vertical surfaces and cut off at 
height of insulation.
For other types of vapor barriers see Section 1.2.2. Page 6. 

Application of Insulation
Apply a uniform coating of Old Style Pitch over the entire sur­
face into which, while hot. embed the insulation. If there are 
two (2) layers of insulation mop the entire surface of the first 
layer with Old Style Pitch into which, while hot, embed the 
second layer of insulation.
Application of Roofing Materials
1st. Mop deck (or insulation—as applicable) completely with 
Old Style Pitch.

2nd. Spec. No. 5
Apply over the entire surface. ;our (4) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-seven and one-half 
f27l/s) inches. Mop solidly between each 2~l/i inch lap with 
Old Style Pitch so that in no place shall felt touch felt.

2nd. Spec. No. 7
Apply over the entire surface three (3) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-four and two-thirds 
(24-2/3) inches. Mop solidly between each 24-2/3 inch lap with 
Old Style Pitch so that in no place shall felt touch felt.
For base sheet alternate see Section 1.3.5. Page 8.

Where slope of deck is one (1) inch per foot or more and deck 
permits nailing, nail along back or upper edge of each sheet on 
twenty-four (24) inch centers. Where deck does not permit 
nailing, nailing strips are required and each sheet nailed along 
back or upper edge at spacings to assure penetration of nailers.
3rd. Pour over the entire surface of the roofing membrane a 
uniform coating of Old Style Pitch into which, while hot. 
embed not less than four hundred 400 pounds of gravel or 
three hundred 300' pounds of slag for each one hundred -100- 
square feet.

General Requirements on paces 4 through 8 end Detailed
Specifications on pages 16 through 22 are a part of this
specification and must be adhered to where applicable.



Select clauses as required. Optional clauses in italic.
Copy m color denotes built-up roofing specification
Condition of Surface to Receive Roofing 
See Section 1.1.2. Page 4.
Material Quantity Requirements 
see Section 1.1.8. Page 5.
Application of Vapor Barrier Below Insulation
1. On precast concrete slab or tile deck, strip mop with Old 
Style Pitch up to four (4) inches from the edge of each joint. 
Not less than 30% of the surface must be mopped, at a min. 
rate of 10 lbs. per 100 square feet.

2. Lay over the entire surface two (2) full thicknesses of 
Koppers Approved Tarred Felt, lapping each sheet nineteen 
.191 inches over the proceeding sheet—mopping with Old Style 
Pitch the full nineteen (19) inches so that in no place shall felt 
touch felt.

3. Extend all plies of felt up vertical surfaces and cut off at 
height of insulation.

For other types of vapor barriers see Section 1.2^. Page 6. 
Application of Insulation:
Over Vapor Barrier. Apply a uniform coating of Old Style Pitch 
over the entire surface into which.while hot. embed the insula­
tion. If there are two (2) layers of insulation (e.g. as required 
for pre-stressed concrete sections) mop the entire surface of the 
first layer with Old Style Pitch into which, while hot. embed the 
second layer of insulation.
Over Deck. On precast concrete slab or tile deck, strip mop with 
Old Style Pitch up to four (4) inches from the edge of each 
joint. Not less than 30% of the surface must be mopped, at a 
minimum of 10 lbs. per 100 square feet. While hot, embed the 
insulation. If there are two (2) layers of insulation (e.g. as 
required for pre-stressed concrete sections) mop the entire 
surface of the first layer with Old Style Pitch into which, while 
hot. embed the second layer of insulation.
For application of roofing materials over insulation follow Ap­
plication of Roofing Materials procedure in Section 2.2. Page 10.
Application of Roofing Materials
1st. Each slab shall be spot or strip mopped with'Old Style 
Pitch, keeping pitch moppings back at least Tour '4i inches 
from all edges of each stab joint. Not less than 30% of the 
surface must be mopped. When applying over insulation, mop 
insulation completely with Old Style Pitch.

2nd. Spec. No. 10
Apply over the entire surface four (4) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-seven and one-half 

inches. Mop solidly between each 27(4 inch lap with 
Old Style Pitch so that in no place shall felt touch felt.

2nd. Spec. No. il
Apply over the entire surface three (3) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-four and two-thirds 
(24-2.'3) inches. Mop solidly between the 24-2/3-inch lap with 
Old Style Pitch so that in no place shall felt touch felt.

For base sheet alternate see Section 1.3.5, Page 8.
Where slope of deck is one (1) inch per foot or more and deck 
permits nailing, nail along back or upper edge of each sheet on 
a maximum of twenty-four (24) inch centers. Where deck 
does not permit nailing, nailing strips shall be installed and 
each sheet nailed along back or upper edge at spacings to 
assure penetration of nailers.

3rd. Pour over the entire surface of the roofing membrane a 
uniform coating of Old Style Pitch into which, while hot, 
embed not less than four hundred ‘400> pounds of gravel or 
three hundred i300> pounds of slag for each one hundred (100) 
square feet.

PROCEDURE

General Requirements on peace 4 through 8 and Detailed
Specifications on pages 16 through 22 are a part of this
specification and must be adhered to where applicable.

2.3 Precast Structural ^ 
Concrete Sections
SLOPE • Up to 2 in. per ft.
SURFACE • Aggregate

deck construction: 21a

Spec. No. 10-4 ply 
Spec. No. 11-3 ply
Spec. No. 10 wi-4 ply 
Spec. No. 11 wi-3 ply 
board type insulation
Spec. No. 10 wiv-4 ply 
Spec. No. 11 wiv-3 ply 
board type insulation and vapor barrier

Gravel or Slag Embedded in Pouring of Coal Tar Pitch

Alternate Layers of Coal Tar Pitch and Tarred Pelt

Mopping of Coal Tar Pitch

Insulation Embedded m 
Coal Tar Pitch

Two Layers of Coal Tar 
Pitch and Tarred Felts

Detail of
Specification No. 11 wiv

Spot or Strip 
Moppings of 

Coal Tar Pitch

Precast 
Concrete 

Slab Deck

Flashing Cement 
or Flashing Cement 
and 6" Stripping, 
See Section 1.1.2
Page 4.

Precast concrete structural section fhould receive the 
■ame careful scrutiny recommended for poured concrete 
decks, although as a rule the possibility of moisture 
being present due to insufficient drying time is not likely 
to be encountered. However, the contractor will often 
find one or more slab# resting unevenly which results in 
edges projecting above the surface. This may have been 
due to poor workmanship in laying ths slab and should 
be corrected by resetting or leveling off. Where it is 
necessary to fill low areas, the use of cinder aggregate is 
not permitted since this material.traps air and moisture, 
causing it to expand and crack when covered. The result 
is a badly blistered built-up roofing surface. All joints, 
whether grouted or not, should be caulked with trowel- 
grade asphaltic plastic cement. Sides and ends of slabs 
should be square. Slabs must rest firmly end evenly on 
supporting members. Slabs must be installed to prevent 
lateral ana vertical movement.
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24 Poured Gypsum
(Precast Gypsum)

Lightweight Insulating 
Concrete
SLOPE • Up to 2 in. per ft.
SURFACE • Aggregate

deck construction:

Spec. No. 12-5 ply 
Spec. No. 13-4 ply

Spec. No. 12 wi-4 ply 
Spec. No. 13 wi-3 ply 
board type insulation

Spec. No. 12wiv-4 ply 
Spec. No. 13wiv-3 ply 
board type insulation and vapor barrier

Gravel or Slag EmDecaed in Pouring of Coal Tar Pitch

The seme recommendations applying to precast concrete slabs 
apply to precast gypsum slabs and gypsum metal bound planks. 
All uneven slabs should be reset or leveled off so that the roof 
will be laid on a flat and even surface, free from projections 
and low areas. Because these slabs are precast, the possibility 
of a high moisture content being present is more remote than 
in the poured gypsum deck.
Poured gypsum decks sometimes cause trouble because the 
built-up roofing is laid before the deck is thoroughly dry— 
such as might happen when the general contractor is anxious 
to get the building under cover and so urges the roofing con­
tractor to begin work shortly after the deck has been poured. 
When this happens the result is a blistered and buckled mem­
brane or, just as serious, insulation curls and makes an unsatis­
factory job. The roofing contractor, backed by the architect, 
should insist on a thoroughly dry deck before beginning work. 
He should also see to it that the deck is free of loose sand, 
frozen scale and other foreign matter. Projections should be 
removed, low points filled with cement grout or other suitable 
material, and all cracks pointed up.

PROCEDURE
Select clauses as required. Optional clauses in italic.
Copy in color denotes built-up roofing specification
Condition of Surface to Ractive Roofing 
See Section 1.1.2. Page 4.
Material Quantity Requirements 
See Section 1.1.8. Page 5.
Application of Membrane Below Insulation
/. Apply over entire surface one l) ply of Koppers coated base 
sheet, lapping each sheet four (4) inches over preceding sheet and 
nailing at lap no less than nine (9) inches, and down center of 
each sheet on eighteen < 18'* inch centers.

2. Extend plies up vertical surfaces and cut off at height of 
insulation.
For vapor provisions contact your local Koppers Representa­
tive.
Application of Insulation Over Membrane (or Deck)
Apply a uniform coating of Old Style Pitch over the entire sur­
face into which, while hot. embed the insulation. If there are 
two (2) layers of insulation mop the entire surface of the first 
layer with' Old Style Pitch into which, while hot, embed the 
second layer of insulation.
For application of roofing materials over insulation follow Ap­
plication of Roofing Materials procedure in Section 2.2. Page 10.
Application of Roofing Materials to Deck
1st. Install two !2i plies of tarred felt over entire surface lapped 
nineteen '19' inches with approved nails. Stagger nail four 4. 
inches and sixteen '16i inches from the lapped edge of the 
top ply.
Where lightweight insulating concrete cannot be nailed, apply 
the first ply of felt with spot or stripmopping using not less 
than 10 lbs. per square of pitcn and on not less than 8' centers.

Alternate: Apply over entire surface one (1) ply of Koppers 
coaled base sheet, lapping each sheet four (4) inches over 
preceding sheet and natling at lap no less than nine t9i inches, 
and down t enter oi each sheet on eighteen (18) inch centers.
2nd. Spec. No. 12
Apply three (3) plies of Koppers Approved Tarred Felt, lap­
ping plies twenty-jour and two-thirds (24-2 3) inches. Where 
slope of deck is one (I) inch per foot or more, nail each sheet 
oi ;elt six (8) inches jrom the back edge on twenty-jour r24) 
inch centers. All laps shall be mopped with pitch the jull 
twenty-jour and two-thirds (24-2.3) inches, so that in no place 
shall felt touch jelt.

2nd. Spec. No. 13
Apply two (2) plies oi Koppers Approved Tarred Felt, lapping 
plies nineteen (19) inches. Where slope of deck is one II) inch 
per joot or more, nail each sheet six 16) inches jrom the back 
edge on twenty-four (24) inch centers. All laps shall be mopped 
with pitch the jull nineteen (19) inches so that in no place shall 
felt touch felt.
3rd. Pour over the entire surface of the rooting membrane a 
uniform coating of Old Style Pitch into which, while hot. 
embed not less than four hundred ',400. pounds of gravel or 
three hundred '000) pounds of slag for each one hundred 100" 
square feet.

General Requirements on pages 4 through 8 and Detailed
Specifications on pages 16 through 22 are a part of this
specification and must be adhered to where applicable.
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PROCEDURE . rr*
Select clauses as required. Optional clauset in italic.

Copy in color denotet built-up roofing specification
Condition of Surface to Receive Roofing 
See Section 1.1.2. Page 4.
Material Quantity Requirement*
See Section 1.1.8. Page 5.
Application of Vapor Barrier Below Insulation 

A. Felt Type
Coat the riba of the metal deck with Steep Asphaltand then 
install two 1 full thicknesses of Koppers No. 15 Asphalt 
Felt, lapping each sheet nineteen ■ 19' inches over the preced­
ing sheet, mopping with Steep Asphalt the full width of the 
nineteen 19 ■ inch lap. Extend all felt up vertical surfaces and 
cutoff at height of insulation.
For other types of vapor barriers see Section 1.2.2. Page 6.

Application of Insulation and Roofing Materials
1st a. Install insulation in steep asphalt applied to deck at 

rate of 12 to 15 lb*, per 100 sq. ft and place insulation 
while steep asphalt is still molten to provide good ad­
hesion. See Attachment Section 1.3.4. Page 8.

b. If slope of deck is one (1) inch per foot or more, insula­
tion must be able to retain nails and. in addition to 
being set in steep asphalt, insulation must be fastened 
to the metal deck with approved mechanical fasteners 
placed at all four (4) comers and the center of each 
sheet. If two layers of insulation are specified, top layer 
joints shall not coincide with joints of bottom layer. 
Fasteners shall be driven after the top layer of insula­
tion is installed.

c. If U.L. and F.M. requirements are a factor for insur­
ance rating, insulation must be listed and approved in 
accordance with their current data.

2nd. Mop a uniform coating of Old Style Pitch over the insula­
tion preceding the application of roofing membrane.

3rd. Spec. No. 17 wi
Apply over the entire surface, four (4) piies of Koppers Ap­
proved Tarred Felt, lapptng plies twenty-seven and one-hall 
f 271 < I inches.

Mop solidly between each 27 H inch lap with Old Style Pitch 
so that in no place shall ielt touch felt.

3rd. Spec. No. 18 wi
Apply ovei the entire surface, three (3) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-four and two-thirds 
‘ 24-2 -h inches.

Mop solidly between each 24-2/3 inch lap with Old Style 
Pitch so that in no place shall felt touch felt.
If slope of roof is one 11) inch per foot or more, each ply of felt 
shall be nailed along the back or upper edge on twenty-four (24l 
inch centers. If base sheet alternate is used, each ply of base 
sheet shall be nailed two (2) inches from the back or upper 
edge on twenty-four (24) inch centers.

4th. Pour over the entire surface of the roofing membrane a 
uniform coating of Old Style Pitch into which, while hot, 
embed not less than four hundred 400’ pounds of gravel or 
three hundred 300' pounds of slag for each one hundred 100 
square feet.

For base sheet alternate see Section 1.3.5. Page 8.

General Requirements on Pace* 4 through 8 and Detailed 
Specification* on page* 18 through 22 are a part of 
specification and must be adhered to where applicable.

2.5 Metal Decks
(Insulation Required)
SLOPE • Up to 2 in. per ft. 
SURFACE • Aggregate

deck construction:

Spec. No. 17 wi-4 ply 
Spec. No. 18 wi-3 ply 
board type insulation
Spec. No. 17 wiv-4 ply 
Spec. No. 18wiv-3 ply 

; board type insulation and vapor barrier

It is absolutely necesssry to install insulation on s metal deck 
before the built-up roofing is applied.

A metal deck must be clean, smooth, and properly anchored 
to the steel purlins and all joints correctly lapped and fastened.

Type of metal deck, flute opening Slid various other factors 
determine the type and thickness of insulation required. Con­
sult your Koppers representative for recommendations.

Metal roof decks shall be designed *o that they will not have 
a deflection exceeding 1/240 of clear span under all types of 
loads (live ft dead). Designer should take into account roof 
traffic conditions including mechanical equipment used for roof 
application.

21a
To

13



deck construction: Poured Concrete 
• Poured Gypsum • Precast Concrete

mWater Cooled Roofs 
Water Retaining Roofs
SLOPE • Up to 1 in. per ft.
SURFACE* Double Aggregate (with double pour)

Spec. No. 23-4 ply-on deck 
Spec. No. 24-3 ply-on deck

Spec. No. 23 wi-4 ply 
Spec. No. 24 wi-3 ply 
board type insulation

Spec. No. 23 wiv-4 ply 
Spec. No. 24wiv-3 ply 
board type insulation and vapor barrier
NOTE: The base sheet alternate Section X.3.S shall not be used. 

Two Layers of Gravel or Slag Embedded in two (2) Pourings

DEFINITIONS AND DATA 
Water Cooled Roof
Water is designed to be contained on the roof at all times at a 
constant level by means of a drainage system and a water 
source. (See note on cold weather conditions.) Water Cooled 
Roofs also include spray pond roofs where the roof is constantly 
sprayed with water but not necessarily kept at a constant level. 
Water Cooled Roofs should be applied over poured concrete, 
gypsum or pre-cast concrete decks.

It is mandatory that the water cooling system be closed down 
and the roof drained prior to cold weather. Neither roofing nor 
the structure will withstand the expansion caused by ice forma* 
tion.
Water Retaining Roofs
Process Water Water from manufacturing process, cooling 
towers, etc., that regularly deliver water across the roof for 
normal drainage.
Retarded Drainage Ponding; Drains are sized to deliver a con­
trolled amount of water to the storm system and thus regularly 
necessitate heavy water ponding.
14

PROCEDURE
Select clauses as required. Optional clauses in italic.
Copy in color denotes built-up roofing specification

Condition of Surface to Receive Roofing
See Section 1.1.2. Page 4.
Material Quantity Requirements
See Section 1.1.8. Page 5.

Application of Built-up Roofing
1st Mop deck completely with' Old Style Pitch.
2nd. Spec. No. 23
Apply over the entire surface lour (4) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-seven and one-halt 
(27lA) inches. Mop solidly between each 2~1i inch lap with 
Old Style Pitch so that in ho place shall felt touch felt.
2nd. Spec. No. 24
Apply over the entire surface three (3) plies of Koppers Ap­
proved Tarred Felt, lapping plies twenty-four and two-thirds 
(24-2/3) inches. Mop solidly between each (24-2;31 inch lap 
with Old Style Pitch so that in no place shall felt touch felt.
All felt shall be turned up not less than four (4) inches at 
vertical surfaces.
3rd. Pour over the entire surface of the roofing membrane a 
uniform coating of Old Style Pitch into which, while hot. 
embed not less than four hundred (400) pounds of gravel or 
three hundred (300) pounds of slag for each one hundred <100) 
square feet.
4th. All loose gravel or slag shall be swept from surface and a 
second uniform pouring of approximately eighty-five (85) 
pounds of Old Style Pitch shall be applied over the gravel or 
slag, into which, while hot. shall be applied a second layer of 
three hundred (300) pounds of gravel or two hundred (200) 
pounds of slag for each 100 square feet. The entire surface shall 
then be thoroughly broomed free from all loose gravel or slag. 
It is advisable to roll the finished surface with a light roller so 
that aggregate is thoroughly embedded.

Note:
a. At points where water pressure from the spray may be ex­

cessive. the roof surface should be protected with treated 
board platforms or other suitable construction to break the 
force of the water. These platforms should be laid on top of 
the roof surface and not fastened to the deck.

b. Insulation under a Water Cooled Roof should be of a type 
which is rigid, dimensionally stable with high compressive 
strength and of a sealed cellular structure such as Foamglas.

c. At all points where roofing membrane meets a vertical sur­
face the flashing specifications used shall be as follows:
Water Cooled Roofs—Koppers Flashing Specification No. 
110 only shall be used. See Pg. 17.
Water Retaining Roofs—Either Koppers Flashing Specifica­
tions No. 108 or No. 110 shall be used. See Pgs. 16 and 17.

d. Insulation and vapor barrier, if used, shall be applied ac­
cording to procedures found in basic specifications 5 & 7 
(Pg. 10). 10& 11 (Pg. 11). 12& 13 (Pg. 12).

e. Specifications 23 and 24 may be applied over wood deck 
(Pg. 9) or metal decks (Pg. 13) only if used as Water Retain­
ing Roofs. Insulation and vapor barrier, if used shall be ap­
plied according to procedures found with these specifications.

f. Roof Structure design live loads for specifications 23 and 24 
shall be a minimum of Sf^psf and deflection shall not exceed 
1/360 of the span, both in addition to the anticipated weight 
of the water. Insulation joints must be taped. Vapor barriers 
must be two ply. solid mopped. Use steep asphalt over metal 
decks. Wood must be treated to prevent warping (see Section 
1.3.2 Page 7).

General Requirement* on pages 4 through 8 and Detailed 
Specifications on pages 16 through 22 are a part of this 
specification and must be sdhersd to where applicable.



Select clautet at required. Optional clauset in italic.
Copy in color denoiet built-up roofing specification

Condition of Surfaca to Rocoivo Roofing 
See Section 1.1.2. Page 4.
Material Quantity Requirement!
See Section 1.1.8. Page 5.

Application of Roofing Material!
1st Install one piy of Koppers coated base sheet with minimum 
four (4) inch side and six (6) inch end laps in a solid mopping 
of minimum I90aF softening [joint steep roofing asphalt. All 
side and end laps shall be continuously sealed the full width 
of the lap.

ALTERNATE: As an alternate to mopping, lay one (1) ply of 
rosin-sized sheathing paper lapped two (2) inches minimum 
and nail to hold in place. Then lay one (l) ply of Koppers 
coated base sheet lapped not lest than four (4) inches and 
nail along center of lap not less than nine (9) inches on center 
and thru the center oi each sheet on eighteen (IS) inch centers 
with mechanical clinching type fasteners as recommended by 
the Structural Wood Fiber Products Association or by the de­
signer. such as Simplex Tube-Lok nails.

For bonded roofing applications, fasteners, other than Tube- 
Lok nails, must be acceptable to Koppers. Fasteners shall be 
applied at the minimum rate of one (l) per square loot as rec­
ommended by the Structural Wood Fiber Products Association.

2nd. Solidly mop the entire surface with Old Style Pitch.
3rd. Spec. No. 27
Apply three (3) plies of Koppers Approved Tarred Felt, lap­
ping plies twenty-four and two-thirds (24-2/3) inches.
3rd. Spec. No. 28
Apply two 12) plies of Koppers Approved Tarred Felt, lapping 
plies nineteen (19) inches.
Mop solidly between plies with Old Style Pitch so that in no 
place shall felt touch felt.
4th. Pour over the entire surface of the roofing membrane a 
uniform coating of Old Style Pitch into which, while hot. 
embed not less than four hundred i400' pounds of gravel or 
thrye hundred i300> pounds of slag for each one hundred ■ 100' 
square feet.
Insulation and Vapor Barrier

1. Insulation without vapor barrier. Install insulation in steep 
asphalt in conformance with 1st paragraph. Nailable insulation 
not exceeding one ■! inch thick may be installed using l1. 
inch Simplex Tuhe-Lok nails at all four corners and at center 
of board. Installation of roofing over insulation shall be as per 
specification outlined above with base sheet mopped solidly to 
the insulation in steep asphalt.

2. Insulation with vapor barrier. Install two (2) plies of No. 
15 asphalt felt lapped nineteen (19) inches in steep asphalt as 
per 1st paragraph of this specification. Both plies shall be 
moppet! solidly so that in no place shall felt touch felt. Install 
insulation m solid mopping of steep asphalt. Roofing over insu­
lation is to be in accordance with the details of the specifica­
tion above with base sheet mopped solidly to the insulation.

PROCEDURE 2.7Wood Fiber
SLOPE • Up to 1 in. per ft. 
SURFACE • Aggregate

deck construction: 21a
*Ro"

Spec. No. 27 -4 ply 
Spec. No. 28-3 ply

Spec. No. 27 wi-4 ply 
Spec. No. 28 wi-3 piy 
board type insulation

Spec. No. 27 wiv-4 ply 
Spec. No. 28wiv-3 ply 
board type insulation and vapor barrier

Gravel or Slag Embedded in Pouring 
of Cost Tar Pitch

Altamata Layers of Coal Tar Pitch 
and Tarred Felt

Base Sheet

General Requirements on pagea 4 through 8 and Detailed
Specifications on pages 16 through 22 are a part of this
specification and must be adhered to where applicable.

All decking must be installed in strict accordance with the 
particular deck manufacturer's recommendations for installa­
tion. Deck material must he protected during shipment, job site 
storage and prior to roofing application. No planks which have 
become structurally weakened due to moisture, fractures or 
mutilated edges may be used. All joints must be level and 
preferably grouted full and level with plank surfaces as recom­
mended by the deck manufacturer. AJ1. planks must be well 
anchored to supporting members to resist movement in a fash­
ion recommended by the deck manufacturer. Any planks which 
bow or deflect or do not seat securely must be replaced. Re­
sponsibility for the selection of a particular type of wood fiber 
deck, its installation, provision for expansion and contraction, 
its suitability to job requirements, and its ability to support 
anticipated loadi in its environment rests with the designer and 
deck manufacturer.

15



3. Koppers Flashing Specifications
3.1 General
Flashings are the terminal closures of 
a roofing system which perform a 
waterproofing, and in some systems, a 
decorative function. Flashings must 
be installed at all intersections formed 
by vertical surfaces. Their importance 
cannot be stressed too strongly. Water 
entering the roofing system through 
flashings can result in water vapor 
forces which will destroy the effective­
ness of the roofing.

Koppers flashings are an integral 
part of a Koppers roof. Designed for

flexibility so that slight movements 
do not dislodge them and fastened 
securely to the wall, they give many 
years of service.

It is particularly important that the 
top edge of the flashing be protected 
by counter flashing, which will insure 
a diversion of the water away from any 
opening which might develop between 
flashing and wall. In any case where 
the design or anchoring system of 
metal counter flashing is difficult, the 
top of the flashing system should be 
double stripped with Koppers Glasfab

4" wide set in Koppers tar base 
cement for Specification 110 or Kop­
pers flashing cement in Specification 
108.

Metal work is only useful for de­
corative, water shedding, or protection 
against mechanical damage, and is 
not a waterproofing part of the flash­
ing system. Because of the high 
coefficient of expansion of sheet metals 
and the large temperature changes 
experienced on a roof, sheet metal or 
exposed metal components must be 
isolated from the waterproofing com-

3.2 Specification No. 108
(reinforced asbestos)

Recommended where sunlight 
is the predominant exposure. 
Should be used for all high flashing.

METAL CAP
ASBESTOS BASE (1 + 1) 
COATED SURFACE

Application Detail

Specification No. 108

Application
Extend plies of roofing felts and pitch 
moppings up ail walls, parapets and 
curbs for a distance of two (2) inches 
above cant strip.

A raggle not less than seven and one- 
half (7* lA) inches or more than twelve 
(12) inches above the roof deck is to be 
provided except where capped nailers 
are used.

Prime all masonry walla from top of 
roofing felts to raggle with Koppers 
Asphalt Primer. Allow to dry thoroughly.

In a uniform coating of Koppers 
Flashing Cement, install one (1) ply of 
Koppers No. 15 Asphalt saturated as­
bestos felt extending from the raggle to 
not less than four (4) inches from the 
base of the cant onto the roof. On top of 
this apply a second uniform coat of 
Koppers Flashing Cement into which 
embed one (1) ply of Koppers reinforced 
asbestos base flashing (reinforced fabric 
side down). Nail with one and one-half 
(1%) inch masonry roofing nails through 
flat tin discs along upper edge eight (8) 
inches o.c. maximum into mortar joints. 
For concrete construction, nail to treated 
wood nailing strips set in flush with the 
surface with appropriate nail through 
flat tin discs.

End laps for the two (2) plies shall be 
not lets than three (3) inches and stag­

gered not less than twenty-four (24) 
inches. End laps of reinforced base shall 
be nailed vertically a minimum of once 
into the wall at upper edge and once 
into the cant at a point not lower than 
the mid point of the cant.

End laps of reinforced base after nail­
ing shall be covered with a strip of Kop­
pers asbestos felt not less than four (4) 
inches wide set in a coating of Koppers 
Flashing Cement

Coat entire surface of flashing with 
Koppers Flashing Cement or Koppers 
Chembond (including nail caps along 
top edge of flashing as well as top edges 
of felts to seal at wail).

Interply and top coatings shall be 
troweled uniformly, full height and con­
tinuously approximately one-eighth (’a) 
inch thick. Plies must be laid in smoothly 
with no pockets, wrinkles or buckles.

Install metal cap flashing.

NOTE: Hot applied steep asphalt may be 
used as an alternate to the two (2) in­
terply troweling of asphaltic plastic 
cement. One (1) ply of No. 15 asphalt 
felt may be used in lieu of the one ply 
underlayment sheet of No. 15 asphalt 
asbestos felt when required. All other 
requirements of this specification must 
be adhered to.

Specification Applies Me
Number Notes

Bondabls
Classification Brief Description

3.2108 345
Asphalt primer
1 ply No. 15 asphalt asbestos felt
1 ply reinforced asphalt asbestos felt

Metal Cap Both plies set in flashing cement
Reinforced Asbestos Bass 20 year Type Top nailed every 8* o.c. max. plus all and laps at top
Asphalt Coated Surface and into cant above cant mid-point.

Strip all and |0ints
Heavy top coat of flashing cement or Chembond 
Metal cap and pointing

1.2. 3.4
Metal Cap 
Asbestos Bass
Tar Coated Surface

20 year or 
15 year Type

Concrete priming oil (coal-tar)
2 plies No. 15 tarred felt 
2 plies No. 15 tarred asbestos felt . . 
All plies set in tar base cement 
Top nailed every 10* o.c. maximum 
Heavy top coat of tar base cement 
Metal cap and painting

NOTES:

1. This specitieation must be used in conjunction with Koppers water 
cooled roofs.

2. This specification It recommended'for use with any coal tar piten 
roof specification whara ponded or standing wstsr will lay m contact 
with the flashing.

16



21a 
-R3”

ponenta of the roofinf and flashing 
system as efficiently as possible to pre­
vent the metal from splitting the mem­
brane.

Flashing should be installed as 
roofing progresses to prevent water 
damage to insulation or deck under 
the roofing. If this is not possible 
water cut-offs must be installed and 
later removed when flashing is in­
stalled. Metal counter flashing or a 
top seal of Glaafab and flashing cement 
must be installed as flashing prog­
resses.

The basic Koppers flashings require 
a metal cap flashing to be inserted in 
the raggle immediately upon comple­
tion of base flashing. The cap flashing 
is to extend into the raggle not less 
than two (2) inches and is to have 
not less than a four (4) inch exposed 
apron extending down over the base 
flashing. Completely fill raggle with 
Koppers flashing cement 
NOTE:
1. If bonded flashing is required, it must 
be installed in conjunction with a Kop­
pers bonded roof and can be bonded for

standard periods up to but not greater 
than the period for which the roofing is 
bonded. To be bonded, flashings must 
be set at least above the roofing 
base.
2. Metal Cap flashings are not bondable 
and are not included under any flashing 
bond.
3. Metal work of any description used 
as flashing or a part of a flashing system 
is not bondable and is not included 
under any flashing bond.

3.3 Specification No. 110
(for water cooled roofs)

Recommended for water and 
corrosive atmosphere exposure. 
Low capped and sealed flashings.

METAL CAP
COMPOSITION BASE (2+2) 
COATED SURFACE

■i

Application
Cant strips shall be installed at the angle 
between the roof deck and the parapet 
wall or any other similar perpendicular 
surfaces.

Extend plies of roofing felts and pitch 
moppings up all walls for a distance of 
two (2) inches above cant strip.

A raggle of not less than ten (10) 
inches above the roof deck ia to be pro­
vided for water cooled roofs and water 
retaining roofs.

Prime all masonry walls from top of 
roofing felts to raggle with Koppers Con­
crete Priming Oil (coal tar base). Allow 
to dry thoroughly.

Set two plies of Koppers Approved 
Tarred Felt in trowelings of Koppers tar 
base roof cement. Have plies extending 
from the bottom of the raggle: the first 
extending out onto the deck not less 
than four inches from the bottom of the 
cant strip, and the second, one inch be­
yond the first. Over this apply two layers 
of tar saturated asbestos felt similarly 
imbedded in Koppers Tar Base Roof 
Cement, each ply extending onto the 
deck one inch beyond the preceding ply.

Nail with one .and one-half (1V£) inch 
barbed roofing nails through flat tin discs

at upper edge approximately ten (10) 
inches o.c. (For brick or block construc­
tion. nail into vertical mortar joints. For 
concrete construction, nail to treated 
wood nailing strips set in flush with the 
surface.)

Felts are not to exceed ten feet three 
inches do's") in length. Ends of con­
necting strips are to overlap three (3) 
inches and are to break at least twenty- 
four (24) inches with laps of underlying 
strip.

All plies of felt shall be firmly pressed 
into the trowelings of Koppers Tar Base 
Roof Cement so that there will be no 
wrinkles in the finished surface.

Coat the entire surface of the composi­
tion base flashings with a heavy trowel­
ing of Koppers Tar Base Roof Cement.

Install metal cap flashing.

NOTC: This specification must be followed 
for flashing water-cooled roofs.

It may be specified for use with any 
Koppers roof in lieu of standard flash­
ing specification where additional pro­
tection against water laying in contact 
with flashing is anticipated.

Application Detail

Specification No. 110

Materials Files er Coats
Required Unit* For 100 LF x 12'-1 Square 

Approximate Quantity Required

Aspnalt Primer 1
No. IS Asphalt Asbestos Felt 1
Reinforced Aspnalt

AsPastos Fait 1
Flashing Csmant or Chambond 3

Gal.
A sq. rl. (3' x 144 LF* 432 sq. ft)

Vi Gal.—(basis 300 sq. ft par gal.) 
** Roll

1 sq. rl. (3' x 36 LF* 108 sq. ft.) 
Lbs.

1 Roll
240 lbs.—{basis 3 x 80 lbs. par 100 sq. ft at Vi' par coat) 
Chambond 2 to 3 gallons par 100 sq. ft.

Concrete Priming Oil 1
No. 15 Tarrad Fait 2
No. 15 Tarrad Asbestos Fait 2
Tar Bata Camant 5

Gal.
4 sq. rl. (3' x 144 LF* 432 sq. ft.) 
4 sq. rl. (3' X 144 LF* 432 sq. ft.) 

Lbs.

Vi Gal.—(basis 300 sq. ft par gallon)

V4 Roll
264 lbs.—(baaia 4 x 44 lbs. par 100 sq. ft. st W»* par coat 

Intarply) (baaia 1 x 88 lbs. par 100 sq. tt at Vi' per 
coat top coat)

3. All End 1*01 of plies of flashing systems must be staggtrad or broken 5. One (1) oly of No. IS asohalt fait may be used for tne on* ply under-
witn underlying plies. Ixymmt in lieu of the No. 15 espbeit asbestos felt when reouired.

4. Nailing strips must be provided wner* necessary to assure maximum 
holding power.
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4. Flashing Details
GENERAL INFORMATION

There are numerous flashing details that have been 
proven by experience over the years. There are nor­
mally a number of acceptable construction details for 
accomplishing one purpdM. The architect should select 
a detail that best serves the purpose under the various 
and different conditions concerned with the specific 
job at hand. In certain cases, alight modifications are 
necessary to adjust a proven detail to job conditions 
or one method may serve better than another.

The details shown in this manual are some tunes- 
tions based on experience. Space limitations prohibit 
listing many others.

Design or selection is a responsibility of the architect.
Koppers representatives are available to review 

flashing details to~assist the architect in providing the 
best details for specific jobs.

4.3 Equipment Support
2 Plies of Membrane m 
Plashing Cement Turned 1 
Over Edge

Flashing Soecs. 
= 108 or =110

r \ j
ft

:• ‘\
[1

:uu: f -

, Lag Screw
Neoprene Pad

■ Sheet Metal

Cant
7----------V-r-
mt 4“ X 4" '

Koppers
Built-up
Roofing

Treated Wood Nailers

4.4 Parapet/Precast or Poured Concrete

Non w*h 11» Prepared to
K •• ... Eiimmete <A*ter P»oetrM>on

s 1 ^ — TNroufnCortcrttt'ounotnideot
\ * Roottof

4.5 Parapdt/Metal Cudfain Wall
2 Pi** ot Memorao# Set m 
Koppers F/asnrwf Cement
Turn Down over tCft
Treated
Wood Nailer
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Flashing Details (continued)
21a
■Ro

4.7 Tapered Cant

flange moot 4* minimum

Gravel Stop

Mete spaced 1'tromedfeef met* 
ttno and 3“ loan m treated wood nemngitno

r«o R*>e* of feff feamerad
over Flange mCoaiTarRiten 
or Ter Base Cement

m*ui Gravai Stop 
5*t>n Kooeen flawing Cement

Roofing Momprano

Treated WaodNaiter

4.8 Tapered Cant

FlangerndmO'

Gravel Stop 
MtflrflMft
1-

Nattaaeaoad l-fr«m edge ot metai 
ttnp ano J- aeon mtreated need 
"*"**’*■

Mr riattoin CMI TvAttn 
or Tar l«M Canon

TiporonCon.inonuj-oortoot

TwOWMMor

4.9 Flat 4.10 Flat

flange width 4 mmirnym

Matai Cravat Stop 
Satin ftoooan 
FiaWing Cement

Fen £nva*ooe Set m 
Mm 4* w*M Trovnmg ; 
at Koooara Fiaeftmg 
Cement

Mans spaced 1- from edge of motet 
stno anp 3- apart m traatao wood

,T« mMMro,rMnm. 
over Flangem Coat Tar Pitch 
or Tar Bate Cement

Flonge wteth 4‘
NaiH i—fol- tram ooptef metal 
amp and 3-apart m treated weep 
naming strip. _

Two Mas of fa* feecnered 
over flange m Coal Tar Rite* 
or Tar gaaa Cement

(Worn.) 

Treated wood Manor

4.11 Hanging Gutter
Hoppers Sunt up Roofing

Appropriate Nans and Length 
For Masmnym Anchorage

4.12 Hanging Gutter
tappers BuiR-up Roofm*

Appropriate Mate and langai 
For Masimum tncnoraga

Mat* Gravel Slop 
m0LX» With 4" Flange 

1‘ Beaded tn tappers 
Mm fiaanmg Cement

Matai Pitch Oam 
Stem Koran _

Edge Strip. MenedS-0.C. 

Mongers. 30* O.C.

4.13 Vented Edge
Cravat Step natedl* tram wnor edge of Flange worOC.

Hange —TTTi P~ mn in iwmii 
-tappers tmit up Roofrng

p T«opne«otfert<eemered 
ever Flange m Coa< Ter R*ten 
or T«r Base flaw mg Cement

Taoarad Cant Manmym 
mctwo' 2" per root

4.14 Vented Edge
Gravel Step netted l" from mnerodg^ 
Flange and 3-O.C

flange 4* nummum
Happen Bute-up Roofing

Two phot of For leathered 
Flange m Coal Tar Pitch 

or Tar Booo flawing Cement

Taoarad Cant Meumum 
foot

meuiata vapor Berner 
Treated wooo K*ier 

*r Vent Mpi# Opening* 18* io24’OC.

Mate) Riten Oam 
Set m tappers 
Fiewmg Cement

■neutaoon vapor Bemer
Treated wood Honor

VT V«it Hate Oaanmga 1B* to 24-0 C.
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Flashing Details (continued)

4.15 Future Columns, Sign Supports and Angle Irons 4.16

Structural Attachment with 
Water Seal.(eg.bolt through 
Neoorana washer)

Neoprene Pad

2 Plies of Membrane in 
Flashing Cement Turnad Down 
Ovar Edga

Flashing Specs.
#108 or #110

Koppers
Koppars Built-up Built-up

Structural Section
Weld Plate 
Watertight

Treated Wood Nailer 
Surrounding Column

Stub Column Attached 
to Structural Framing

At all locations where stub or future columns, sign supports 
and angle irons are to penetrate built-up-roofing, Koppers 
recommends wooden curbed base units with cant strips to 
be installed to accept standard built-up composition-flashing 
system. Where structural steel section extends beyond "stub"

height, metal cap flashings with tight fit to the structural sec­
tion must be fabricated and continuously welded to the pro­
jection to assure a watertight metal cap.

For pitch pocket design consult your local Koppers sales 
representative.

4.17 Curbed Expansion Joint

Curb expansion joints are to be flashed in accordance with 
Koppers specifications for parapet walls and must provide 
nailing to hold metal cap and flashing membrane in place. 
Metal cap must be designed to expand so as not to disturb 
flashing.

It is the responsibility of the designer of the building to pro­
vide for adequate expansion joints.

For the protection of the roofing system against splits caused 
by expansion and contraction. Koppers recommends that an 
expansion joint be installed: (1) on large roof areas at least 
every 200 feet in each direction. (2) at all places where the 
structural supports and roof assembly change direction. (3) 
where type of deck material changes.

Where control, expansion, or contraction joints are provided 
in structural steel, deck material.or deck system, provisions must 
be made for continuation through the built-up roofing system.
See Section 1.3.6 (Expansion Joints) Page 8.

4.18 Roof Drain

All roof drains shall be provided with metal roof drain-flashing 
flanges which extend at least 12" beyond drain opening ana 
shall be stripped with felt in accordance with drain detail. All 
drains should be provided with expansion joint sleeves.

The sheet metal flange furnished with the drain must be 
cemented to the surface of the felt with hot coal tar pitch or 
flashing cement. Over the flange apply, with alternate mop- 
pings or trowelings. two (2) reinforcing plies of tarred felt so 
that the first extends not less than three (3) inches beyond the 
outer edge of the flange, and the second not less than six (6) 
inches.

Roof drains must be of a type provided with a wide lead or 
copper flange. Strainer construction should provide adjust­
ment for meeting variations in roof level or slope.
To obtain proper drainage, roof drains should be located at 
points of lowest expected deflection in roof deck.
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Flashing Details (continued)
21a
•R5*

4.19 Roof Vent (Existing Building) 4.20 Roof Vent (New Building)

Flashing Cement Over Felt Edges 
Secured to Wood Nailer

Keepers Built-up Roofing

IIIIIIIIIIIIIIMS9II

5" Flange Set in Flashing Cement 

Two Plies of Felt Set m Pitch

EXS'iiiiiiiiimii
- . « * • a *• « . * » * *je c * •« «*. «.»,4 » o .» »l » » - • •

Loose Insulation '-Tr»«wi Wn* Treated Wood Nailers 
with H" * Vi" Continuous 
Vent Holes Approx. 2" O.C.

Lag Bolt through 
Neoprene Washer

Note: If counterflashing 
is not integral in vent 
flange provide separate 
metal counterflashing 
under flange

5" Flange Set in Flashing Cement

Flashing Specs. 
#108 or #110

Koppers Built-up 
Roofing -I

Treated Wood Nailers 
‘with Vtm x vi* Continuous 
Vent Holes Approx. 7 O.C.

Koppers does not recommend occasional or spot vents 
through the roof as the only venting method or a substitute for 
underside or continuous vented systems. There may be certain 
instances where spot or mushroom type vents might be deemed 
advisable by the designer for a new building (eg. at expansion 
joints for vent relief on long run underside continuous venting

systems, etc.) For new construction, wooden curbed base units 
with cant strip to accept a standard built-up composition flash­
ing system is recommended. For existing construction where 
relief is required to vent the saturated insulation cavity, spot 
vents may be used without wooden curbs.

4.21 Walkways Treated Wood Walkway

TrsstsdWaodwt TrwMRsnk Hoofing Msmocww~ ----— 2WyStrpWMf

4.22 Traffic Pad

KoeemStMtt-ua
CMBffNC&wtuw Aorspct 
Surfand PrtMCMn

4 Pty Hoofing

4.23 Roof Opening

t |A
Dock

Curbs extending a nominal 8 inches to 
12 inches above roof surface shall be 
provided at all openings for skylights, 
ventilators, expansion joints, etc., to 
•rovide for installation of adequate 
lase flashing.

Kocptn Burt-uo Roofing

Wood Cant 4-i*- WoodC*nt4"s4*
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Flashing Details (continued)

4.24 Vent Pipes, Stacks, Flagpoles, and Other Projections 4.25

F'«ng«
Set >n Koootrs 
F'mauH Cemtnt

Lttf Sleeve with Flange

2 Feit Stnos set ia P'tcn 
over Lead Flange

r—Kopoers 8uiif uo Rooto»g 

Rooting Membrane

Fasten Flange to Dock 
(it deck is ncfl-naifabfe 
provide Treated Wooden Nailer)

All vent pipes, stacks, flagpoles, or other projections penetrat­
ing the built-up roofing, whether indicated on drawings or not. 
must have a proper metal sleeve flashing with flange, pan flash­
ing with flange or other flanged flashing installed.
‘ Behind metal sleeve and beneath roofing membrane next to 
deck install metal pitch dam as shown in detail. The sheet

metal flange must be cemented to the surface of the felt with a 
mopping of hot coal tar pitch. Over flange apply, with alternate 
moppings. two (2) reinforcing plies of tarred felt so that the 
first extends not less than three (3) inches beyond the outer 
edge of the flange and the second not less than'six (6) inches.

s. KOPPERS Bonded Roofing Program
Bonds for Koppers Roofing and Flashings are available for the 
listed specifications in. this manual. Roofing and flashing must 
be constructed in accordance with Koppers specifications, 
Koppers materials and by a roofing contractor approved by 
Koppers in writing. Any deviations from specifications or re­
quirements of bond procedure must be approved by Koppers.

Koppers bonds are available for 10, 15 or 20 year terms. 
Bonds only cover built-up roofing and flashings where approved.

Koppers will issue its ‘Standard roofing bond for coal tar 
pitch flat or low-sloped roofing and will include such Koppers 
steep asphalt roofing as required in conjunction with the flat 
or low-sloped roofing, provided the steep roofing does not exceed 
50% of the total roofing to be bonded. All roofing to be bonded 
must be constructed in conformancewith Koppers specifications.

Koppers bonds are not available for residential roofing.
Koppers bonds are trantferabla upon timely written notifi­

cation of a change in property ownership.
Koppers bonded roofing program provides for use of proven 

specifications, quality materials and that the roofing will be 
applied by a qualified Koppers Approved Roofing Contractor. 
It also provides for discussion of specifications during the plan­
ning stage, consultation during construction and assistance to 
the owner throughout the bond term as may be necessary in 
relation to leaks, additional itema to project through or be 
placed above the roof or any matter related to the perform­
ance of the roofing. It further provides for repairs of leaks to 
the roofing not occasioned by defects in the building, abuse, 
or extreme weather conditions during the term of the bond up 
to the monetary limit specified in the bond. Flashing membranes 
may be included on request in riders to the bond.

Koppers bonds do not cover repair, installation or replace­
ment costs of decking materials, vapor barrier materials, insu­
lation products, metal work or products in the roofing assembly 
furnished by others, nor will Koppers assume responsibility for 
any damage to the bonded roofing or flashing caused by or the 
result of the use of these products, their installation or attach­
ment. Bonds are not effective in cases of vandalism or owner 
abuse.

Koppers bonds are available within the continental limits 
of the United States in all cases except those areas where 
Koppers does not presently provide inspection service.

Flashing endorsements when required for bonded roofing 
may be for terms up to but not exceeding the term for which 
the roofing is bonded.

Charges for roofing bonds are made on a per square 100 
square feet' basis of the roofing membrane. If a flashing 
endorsement to the bond is required, the area of flashing is 
included for computing the total bond charge. Information on 
bond charge fees and minimum charges with relation to mone­
tary coverage limits and terms are available through Koppers 
Approved Roofing Contractors. Koppers District Offices and 
local Koppers Roofing Representatives. Bond charge payment 
is due at the time the bond is issued and no additional charge 
is necessary during the term of the bond.

Koppers reserves the right to cancel a bond if the roof is 
damaged due to causes not covered by the bond if it is deter­
mined that its satisfactory performance for the remaining term 
of the bond is impaired. Cancellation due to damage of this 
type does not provide for any refund of the original charge.
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Roofing
Contractor

Address 
City 4
Stata

KOPPERS
Pittsburgh. Penney Jvema

Bonded Roof
Bonded (Blanket Bond) by 

Tho Appx Cbeuefty m* %mw*/ Compny
100 cnamam Center • Pittsburgh. Pennsytvame 1521»

Certificate
of Coverage No.

Owner

Address
Name of Building 
Address
Guarantee Period: Years from
Amount of Guarantee: t 
Total Area of Bonded Roof Square*.

. Oats of Completion of Roof- 

Bonded Composition Flashing

This is 10 certify that the aoove*named owner >a entitled to me benefits of the Bond set form below,
Koppera Company, me.

By:
KOPPERS COMPANY. INC., s corporation of me State of Otiawarp. wide offttes m the Koopers Building. 
P'ttsDurgft. Pennsyivsnis I52t9 (heremsfter referred to as "KoppetS") and THE AETNA CASUALTY A NO SURETY 
COMPANY, a corporation of tns Stats of Connecticut, with office at WO Chatham Center, Pittsburgh, 
Pennsylvania 15219 thereinafter referred to as me ’Surety"), guarantee to eteh owner of « building within the 
United States and its possessions upon which certain materials said by Hoppers wer**used in the construction 
of s roof and to whom tnere has been issued s Certificate of Coverage underwits bond, property completed and 
signed by a duly authorised representative of Koppers. that subieet to (A) the stipulations and conditions herein 
contained, and t8) ms maximum aggregate liability specified m said Certificate. Koppers wifi during the period 
set form >n said Certificate, at its own expense, matte say repairs resulting solely tram ordinary wear and tear 
by me elements mat may be necassary to maimaue said root us watertight condition. The term "ordinary wear 
and tear by the elements" as used herein shat) net metutfe damage caused ey lightning, windstorm, hailstorm 
or other phenomena of the elements. The term "roof* as used nerem the It include an composition flashing 
specifically referred to m a Certificate of Coverage, and ana* eaciuda all owier Hashing and metal wont.

This bond is made subject to the following further conparons:
(a> The owner of said roof shall notify Kopper* prompdy m writing if such repairs ars required, and m 

. case of failure of Koppera to makr said repfdm within a rsaaonebie time, shall notify me Surety by 
registered latter of suen default

(O) Nothing m mis oond snail render Hoopers er me Surety liable m any respect for any damage to said 
building or sny contents thereof or for any consequential oamages.

(c) Neither Koppers nor ms Surety wiu be liable for any damage to said roof caused by:
1. Traffic, or storago of materials thereon.
2. Settlement, expansion contraction, distortion, cracking or failure of me roof deck, copings, walls, 

structural members or foundation of said building.
3 Distortion, expansiemor contraction ot any unbonded flashings or trty mttat work.
4. Failure of any matenste usetf’aa a roof base or as insulation over which said roof is applied.
5. Failure of mattnelt suopned oy ethers.
6 infiltration or condensation ot moistaxe in. through, or around the wans, copings, building structure or 

unoenytng or surrounding meteneie.
tot ah fitomty of Koppars and the Surety than cease immediately and automatically if said roof is used in 

s manner or!« a purpose for when it wa» aot designated, or if sny additions, alterations, or repairs 
(excepting 9tfy emergency temporery rspeirsr ere made by anyone except a Koppers*Approved Roofer 
using Koppers* me tenets under me supervision of or subieet to the inspection of Koppers.

tel Where UM. cement and/or other uaffie surfaces are built over said roof, neither Koppers nor the Surety 
will be responsible1 under this bon^ior the expense of rsmovmg or replacing such traffic surfaces or 
for repairing any damage to the roof occasioned by me installation or action of such surfaces. 

Signed, seated and~datad as of this Ut day of January t9M.
KOPPERS COMPANY. INCATTEST. 3 .

Distant sccasTAiw
ATTEST: THE AETNA i

vice ***si»
sualty an POMP ANY

XSS 2INT ASSlSTAUr SICAffTAftv eniocur vtct »*cs<oeu
This >s to certify mat tae original of the above Bond is on fils with PITTSBURGH NATIONAL BANK. Pittsburgh. 
Pennsylvania.

Ditto January 1 i*M

r.JIO *tV t SM iKUSA. Vice XMiiOtNT

21a
To~
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Koppers sponsors an architectural design competition. The competition is offered on a selective 
basis to accredited schools of architecture, nationwide. It is intra-scholastic only, with separate 
and identical awards being made to the winning student at each participating school.

Participation is offered to fourth year or sub-senior students only. The program is designed to 
be incorporated into the regular fourth year curriculum in which all sub-senior students would 
be involved.

Awards consist of a $1,000 grant for tuition assistance at each of the several participating colleges 
and universities. In such cases where tuition-costs may be less than $1,000, the balance of this 
fund is placed at the disposal of the head of the Department of Architecture for use in furthering 
the educational aims of his department.

Additional information and complete details can be obtained by writing Koppers Co. Inc., 
Architectural Student Design Competition.

nS»Sr) flat roof design competition for architectural students

Detroit, Michigan 48075 
(Southfield)
24800 Northwestern Highway 
313-352-3920
Houston, Texas 77022 
4101 N. Freeway 
P.O. Box 16220 
713-697-2051
Kansas City, Missouri 64111 
Room 5 V.F.W. Building 
816-531-6680

*Los Angeles, California 90005 
3440 Wilshire Boulevard 
213-383-4111

Other Koppers Building Products 
Are Described in Other Sweets’ Files

KOPPERS Catalogs • 
In Sweets Architectural

Industrial
Construction

Plant
Engineering

Wood 2d 9a
Preserving Ko Kop

Fire Retardant 21 e
Shakes and Shingles Ko

Laminated Wood 1c 1c
Design Manual ' KT TT

Sinclair-Koppers 8b 8b
' Insulation Sin Sin

Built-Up 21 a
Roofing Ko

Waterproofing 7
KO

Seamless Ilf lOe
Flooring Ko Ko

Coatings 9b
Ko

8c
Kop

'Birmingham, Alabama35189 "*r 
(Woodward)
205-744-9110
Charlotte, North Carolina 28203 
1409 East Boulevard 
P.O. Box3186 
704-375-4427

'Chicago, Illinois 60603 
122 South Michigan Avenue 
312-939-2400
Cleveland, Ohio 44092- 
30060 Lakeland Boulevard 
216-944-3800

New York, New York 10022 
430 Park Avenue 
212-755-2810
Pittsburgh, Pennsylvania 15219 ... 
612 Chatham Center 
412-391-3300
San Francisco, California 94010 
(Burlingame)
1801 Murchison Drive 
415-692-3330
St. Louis, Missouri 63101 
706 Chestnut Street 
314-241-8096
St. Paul, Minnesota 55115 
1000 Hamfine Avenue 
612-646-7801
Tulsa, Oklahoma 74103 
317 Thompson Building 
918-583-2233
Washington, D.C. 20006 
1725 K Street N.W.
202-333-8282
District Offices

KOPPERS
Architectural and 
Construction Materials

KOPPERS COMPANY. INC., 
Pittsburgh, Pa. 15219

OM.49.119


