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Preface

Th.s manual contains
recommended roofing
specifications and procedures

sed on accepted goed roofing
. -actices and Koppers years of
experience. They are intended to
provide the architect, engineer,
general contractor, and roofer with
the proper information to plan and
construct the best roof systems
with the most time-proven materials
available today.

The availability of a Koppers
guarantee for roofing and flashing
constructed according to the
information contained in this
manual under Koppers guarantee
procedure, 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 guarantee has
not been issued.

Table of Contents 1984

This roofing manual supersedes
ali previous roofing manuals
published by Koppers in Sweets
Catalogs.

1e specifications and details
contained in this manual have been
determined to cover the proper
procedure for long lasting roofing
systems 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 you consuit
your Koppers representative.
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Product Guide

The products listed below are manufactured to
meet the highest quality standards set by
Koppers Company, Inc. They are formuiated

Additional information on these products may
be obtained in other sections of this manual or

spa~ifically for use In

by contacting your Koppers representative.

roof and roof

*nance and waterproofing applications.

The products listed beiow are manufactured to
meet applicable Federal and ASTM
specifications. If a certification is required on
any of these products, it must be requested at
the time of order placement.

Page
Products Description Federal Spec. ASTM Spec. No.
Bitumens
Coal Tar Bitumen Coal Tar based roofing and waterproofing bitumen ‘ TD-450-7|8 12
ype 1l
Asphait Type lii Petroleum derived asphalt suitabie for roofing applications ‘ D-312-78 12
(Type Il — Steep asphalt) Typs lil
Felts
#15 Tarred Felt Coal Tar Saturated Organic Fiber Felt HH-R-585 D-227 12
B Type
15C
Style A
#15 Asphait Felt Asphalt saturated organic felt HH-R-585B D-226 8
Glass Fiber Felt Bituminous resin coated, inorganic, ply shest D-2178 14
Type IV .
Reinforced Base Flashing Asphalt coated -~ Fabric reinforced, base flashing ‘ * 16
Vented Base Sheet Perforated asphalt saturated and surface coated organic * D-2626 11
fiber feit. Excapt for
perforations
#43 Coated Base Sheet Asphalt Saturated and Surface Coated Organic Fiber Feit D-2626 12
Single-Ply Membrane systems
KMM® Aluminum Aluminum Surface — Single Ply — Five layer laminated * * 21
Membrane roofing membrane
¥MM® Standard Single Pty — Five layer laminated roofing and * M 21
nbrane waterproofing membrane
bituminous Aggregate For use with the KMM BAT Topping only * * 26
Binder {BAT)
KMM Adhesive A tenacious asphait adhesive formulated specificalty * * 21
for adhering KMM membrane
Insulations .
Exeltherm Xtra® Closed cell phenolic foam with intsgraity bonded faces * : 37
Fabrics .
Tar or Asphait Saturated A woven cotton fabric saturated with tar or asphalt * * 42
Cotton (Std. Grade)
Tar or Asphalt Saturated A woven cotton fabric with higher thread count than SS-C-450A D-173 42
Cotton (Spec. Grade) above grade
Glasiab® A woven giass membrane available in 20 x 10 or 20 x 20 HH-C-466b D-1668 42
threads per inch ~ asphait or tar coated
Glascoat® Same as above, except coated with white resin . D-1668 42
Jute Asphalt saturated |ute, commonly referred to as Hi+4-8-00000 D-1327 42
treated buriap »
U.F. Mat (White) A white, lightweight mat comprised of the giass filaments . * 43
in a random arrangemaent reinforced with a swirt pattern
U.F. Mat (Coated) Same as above, coated with asphait . . 43
Standard Mesh Medium weight, white glass strands bound together * * 43
in a random pattern
Heavy Duty Mesh Heavy asphalt saturated glass fibers in jackstraw pattem . . 43
Patching Glass Same as heavy duty mesh — cut into convenient si2e rolls * * 2
Stonemat A polyester underiayment for KMM loose aggregate topping  * ° ’ 21
4
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Page
Products Description Federal Spec. ASTM Spec.’ No.
Roof cements
Flash-on #441 Flashing cement formulated for weathering and 8S-C-153 D-2822 -
flow resistance Type | Type
Flashing Cement Not as heavy consistency as Flash-on #441 SS-C-183 D-2822 -
Type | Type |
Hydroshield Asphalt cutback. Formulated for application in all weather. * * 36
Readily bonds to wet surface. Trowel or brush grades.
Tar Roof Cement Tar based plastic cement S§S-C-183 ‘ -
Type i
Roof conilngs
Emuisions
Liquid Asphait Asphalt emuision. Will not alligator if properly applied. . D-1227 36
Heavy bodied, exceptionally high guality, non-fibrated Type il
clay emulsion. D-1187
Type A
Liquid Asphalt 472 Asphalt emulsion. High guality asbestos fibrated S$S-R-1781 D-1227 -
medium body, clay emulsion Type | Type |
Liquid Asphalt 484 Fiber glass reinforced, asphait emuision * * -
Cutbacks
Asphalt Roof Coating 454 Medium body, asbestos fibrated cutback coating SS-A-684D D-2823 -
Type |
R
Fiber Coating 415 Tar cutback. Penetrates and resaturates tar and gravel roofs S§S-C-5400 N/A 45
turants
. i Resaturant 425 Asphalt Cutback. Combines maximum penetration and * * 45
coating properties
Roof Resaturant L.O. 410 High quality low odor resaturant. * ° -
Roof Resaturant 410 Highest quality tar resaturant available. Excelient . * 45
penetration and softening qualities.
Primers
High-Pen Primer 452 Thin asphait cutback primer with maximum SS-A-701 D-41 18
penetrating capabilities-
Coal Tar Concrete Coal tar based primer for roofing and N D-43 - 34
Pnming Qil waterproofing applications
Adhesives
CP Adhesive Superior asphait cutback adhesive for asphait ‘ * -
felt applications .
Rellective roof
Alum, Roof Coating 434 Containe 3 Ibs. aluminum paste per galion. Non-fibrated. TT-C-00483 D-2824 47
Type |
£
Alum. Roof Coating 435 Reinforced with asbestos fibers. Contains 3 ibs. TT-C-498B D-2824 47
aluminum paste per galion. Type It
Alum, Roof Coating 444 Contains 2 ibs. aluminum paste per gallon. Non-fibrated. * . 47
Alum. Roof Coating 445 Contains 2 ibs. aluminum paste per galion. Reinforced * ¢ 47

Colored Roof Coating
(White)

with asbestos fibers.

White scrylic emulsion decorative coating. To be used
over new Liquid Asphatt 480,

Caul
Acrviic #400

—

One part, gunnable, acrylic caulking.

icsble Federal and/or ASTM Guide Specifications are not available for this product.




Koppers Roof Guarantee Program

K~npers Guaraniees are available for those

ng specifications hsted in this manual. To
o -ufy for a Koppers Roofing Guarantee,
rooting and flashing must be constructed in
accordance with Koppers Specifications, with
Koppers materials, and by a roofing contractor
authonzed by Koppers.

Prior to the beginming of any guaranteed root
application, the contractor must apply for the
required document In accorgance with
Koppers stancard procedures.

General requirements for
guaranteed roof applications:
1. All roofing to be guaranteed must be
constructed In conformance with Koppers
specthcations.

2. Koppers guarantees are not available for
residential roofing.

3. Koppers guarantees are transferable upon
timely wnitten notice of change of property
ownership.

4. Koppers guarantees are available withinthe
Continental United States n all areas except
those areas where Koppers does not presently
provide inspection service.

5, Approved flashings may be guaranteed for
terms up to but not exceeding the term for
which the roof is guaranteed.

6. Charges for roofing guarantees are made
on a per square (100 sq. ft.) basis ot the roofing
membrane.

Coverage:

Koppers roof guarantees provide for repairs of
leaks to the roofing not occasioned by defects
in the building abusa or extreme weather
conditions during the term of the guarantee up
to the monetary limit specified in the
guarantee. Coal Tar Bitumen and KMM
Standard Roof System Guarantees do not
make exception tc roof areas with standing
water.

Roof guarantees DO NOT cover the repair,
installation or replacement cost of the
following:

1. Decking Matenals.
2. Vapor retarders.

3. Insulation products (except KMM IRMA
and Gold Seal Guarantee systems).

4, Metal work.

8. Products in the roof assembly furmshed by
others,

6. Damage to the guaranteed roofing or
flashing caused by the use of the products
listed in 1 through § above, their installation or
attachment.

7. Vandalism or owner abuse.

Koppers ressrves the nght to cancel any
guarantes if the roof is damaged due to causes
not coverad by the guarantee ifitis determined
that the roof's satisfactory performance for the
remaining term of the guarantee is impaired.
Cancellation due to gamage of this type does
not proviae for any refund of the original cost.

GOLD SEAL GUARANTEE

Koppers offers its Gold Seal guarantée on
certain roofing systems that include the use of
Exeltherm Xtra (Koppers phenolic insulation
rd,) The Gold Seal Guarantee is a limited
ity guarantee offered for a period of ten
years. |t provides the building owner coverage
against leaks directly caused by the roof
membrane, composition or KMM base
flashing, or Exeltherm Xtra roof insulation.

The Gold Seal guarantee program is
apphcable for KMM Membrane and Coal Tar
systems only, Coverage includes both
materials and workmanship.

OTHER GUARANTEES

Built-Up Roof Guarantees

Koppers guarantees are avaitable for 5, 10, 15
or 20 year terms, and only cover coal tar built-
up roofing and flashings where approved. The
5 and 10 year guarantees Carry a renswabie
option provided Koppers standard procedures
are followed.

Single-Ply KMM Guarantees

4 five-year guarantee with a five-year renewal
lon. KMM membrane applications only.

KMM IRMA Guarantee

A ten-year Quarantee covering watertightness
and tnsulation efficiency (80% of the original
thermal resistance).
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BUILT-UP ROOFING SYSTEMS

Coal Tar Bitumen Built-Up Roofing
Materials and System Discussion

" scription

Koppers Coal Tar Bitumen built-up roofing
systems consist of alternate layers of Koppers
Coal Tar Bitumen and Koppers tarred feit,
surfaced with a heavy top pouring of Koppers
Coal Tar Bituman into which 1s embedded an

aggregate.

Koppers Coal Tar Bitumen built-up roofing
systems are used whenever a roof 15 exposed
to water and/or corrosion, and on ail level or
low sloped roofs where minimum
maintenance s required.

Features

Coal Tar Bitumen built-up roofing provides
one the most durable roofing systems known
due to its inherent superior waterproofing and
weathering characteristics. This is THE time
proven roofing system for ievel and iow sioped
roofs.

Coal Tar Bitumen provides numerous
advantages to an owner. The superior
performance of coal tar roofing systems in the
areas listed below make coal tar roofing
sysiems unique in the roofing industry.

1. Coal Tar Bitumen has natural resistance 1o
water, sif and water vapor penetration.

A tight molecular structure enables Coal Tar
Bitumen to resist water penetration and
oxidation of the roof suriace.

2 ~ther unique feature ot coal tar roofing is
It -healing ability.

Alligatoning and hairline cracks common to
most materials, eventuaily cause damage to
the roofing membrans. Coal Tar Bitumen hasa

property known as “cold flow"™ which
automatically corrects these conditions before
serious damage takes place. This "coid flow"
feature heals small mechanical fractures at
normal temperatures.

3. Appiicstion improvements.

Because Koppers has expertise in the
chemistry of aromatc coal tars, Coal Tar
Bitumen was developed with the beneficial
features of low fume evolution at application
temperatures, thus reducing potential
irritation during application.

These features represent significant
improvements which are in consort with the
aims of government, labor, and industry in the
areas of reduced air pollution and improved
worker conditions.

Uses

1. All ‘doad’ lsve! roofs

2. Alt water cooled roofs *

3. Low sioped roofs with occasional ponding
4. Low sloped roofs with retarded drainage

S. All buildings with level or low sloped roofs
that are built for iong service life

8. Roofs in most highly corrosive
atmospheres

Slopes

Koppers recommends that the maximum roof
siope be one-half (4) tnch per foot for all buiit-
up Coal Tar Bitumen roof systems. Koppers
does, however, permit siopes up to two (2)
inches per toot at tiashings that incorporate
tapered cants and for short run crickets or
saddies for drainage, provided thers are

KOPPERS|. ....-

Architectural and
Construction Materials

provisions for adequate back nailing, and
these crickets or saddles do not cover more
than 15% of the roof area.

All feits must be back nailed on slopes over
one-half (%) inch per foot. For
recommendations on roofing procedures for
stopes over 4 inch per foot, consult your
Koppers represantative.

Underwriters Laboratories

The current Underwriters Laboratories
Building Materials Directory under the
heading “Built-Up Roof Cavering Materiais”
lists Koppers Coal Tar Bitumen and Tarred
Felt for usa in construction of Class A and B
built-up roof coverings.

“Root Deck Constructions™ and "Roof Deck
Construction Materiais” such as “Foamed
Plastic” insulation board are listed under their

appropriate headings or under Koppers in the .

index of Companies.

Guarantees

Koppers Guaranteeg:ars svailable for S, 10, 15,
and 20 year termeBoof guarantees cover
ONLY the built-up roofing and flashing
membrane. (Except Gold Seal Guarantee
which includes- Exeltherm Xtra roof
insulation.)

For further etaits, pleasiWBler 10 Page 6.t this

manusl.
Note: Due to varying architectural designs,
Koppers built-up roofing products should not

be used on single family residential
construction.
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Built-Up Roofing Systems (Cont.)

General Requirements and Special Conditions

roof Structure System

In any building the performance of the Built-
Up Rooting will be affected to some degree by
all of the parts of the roof structure system as
well as the inside and outside atmospherc
environment. Each component shouid be
investigated for its compaubility with each of
the others. The roof structure system may
include any or all of the following:

Outside Atmospheric Conditions

Roofing System

Peripherat Details (Flashings)

Insuiation (if present)

Vapor Retarder (if present)

Structural Deck including sub

purlins (supports)

Structural Framing

Air Space (if present)

Celling (if present)

Interior Air Conditions

You will find information n this manual
pertaining to materials and application
methods other than for built-up roofing. They
are offered to assist 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, as endorsement, nor as part of the
designated specitications other than to
establish a suitable roofing base in the root
structure system.

proper design. specification and
pusitioning of the various components of the
roof structure system 1§ the responsibility of
the builldng owner or his designer. Any
subsequent failures, due to either the
installation or lack of installation will not be
Koppers responsibility ’

Decks

>

The deck i3 the base over which the built-up
roofing, or insutation 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 rooting Is to
be applied. All gecks shall be clean, smooth,
dry, rigid and free of debris. Any deck defect
shall be corrected before applicatin of roofing.
All decks shall be instalied in accordance with
the deck' manufacturer's specifications and
shall be in compliance with Koppers General
Requirements.

in approving any deck as sstisfaciory to
receive a Koppers roof, only the deck surtace
Is accspted. It is the responsibility of the
building designer and the deck manufacturer
to provide for expans:on and contraction in a
manner that will provide a stable base for the
roofing; for support of maximum anticipated
loads; secure attachments vertically and
lateraily, and the selection of the deck materia!
and construction details including their ability
10 contain bitumens.

PERS WILL NOT ASSUME RE-
Sr UNSIBILITY FOR DECK DEFECTS OR
BITUMEN SEEPAGE.)

The placing of conduits, bolt heads, etc.,

above the roof deck and below the roofing
membrane i not recommended,

8

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
Bitumen or steep asphalt is used as an
adhesive, questionable decks may be tested
for dryness ang 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
it the bitumen foams or bubbles, or upon
cooling to ambient temperature may be
stripped clean of the deck.

When decks can not be sufficiently cleaned to
permit adequate adhesion a primer is required.

Metal Decks

Metal Decks: Decks of this type must be clean,
smooth, and properly anchored to the steel
purlins and all joints correctly lapped and
fastened.

It is absolutely necessary to install board type
insulation on a metal deck before the Koppers
roofing is applied.

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

Matal roof decks shall be designed so that they
will not have a deflection exceeding 1/240 of
clear span under ail types of Icads (live & dead)
when subjected to 300 Ibs. concentrated ona 1
sq. ft. area at mid-span. Designer should take
into account roof tratfic conditions including
mechanical equipment used for roof
application.

Note: When applying insulation and roofing
over a perforated or acoustical type metal
deck, it is required that a vapor retarder be
installed prior to the application of the
insulation or that a base sheet set in steep
asphait be utilized as the first ply of Built-Up

Roofing. This 1s to reduce the possibility of

Bitumen dnippage.

if two layers of insulation are specified, it's
important that the joints in the top {ayer do not
comncide with the joints of the bottom layer.

P
Note: In areas that exceed the 1/2” per foot
maximum slope requirements (short run
crickets, saddies or cants), all plies or tarred
feit must be back nailed. Wood nailing strips
must be provided when the substrate is not
considered capable of retaining nails.

Application of Vapor Retarder and
Board-Type Insulation

(Feit Type Vapor Retarder)

1. Coat the ribs of the metal deck with Steep
Asphait and then nstall two (2) fult
thicknesses of Koppers No. 15 Asphait Felt,
lapping each sheet nineteen (19) inches over
the preceding sheet. mopping with Sleep
Asphait the tull width of the nineteen {19) inch
lap. Extend and adhere all felt up vertical
surfaces to a height 6" above the plane of the
insulation surface.

A&

2 Mop the entire surface with a uniform
coating of Steep Asphait. into which, while hot,
firmly embed the insulation.

3. Complete the system in accordance with
Specification No. 220.

Application of Board-Type Insulation
(Without Vapor Retarder)

1. Install nsulatton with FM  approved
mechanical fasteners or Steep Asphalt. When
attachment is made with steep asphalt it shall
be applied to deck at the rate of 1210 15 Ibs. per
100 sq. ft.. place insulation while steep asphalt
1s still moiten to provide good adhesion (See
“Attachment” Page 10.)

2. Complete the system n-accordance with
Specification No. 220.

Poured Portland
Cement Concrete

The deck surface must be smooth, dry, and
free of dirt, dust and debrnis. Projections should
be removed, low points filled with cement
grout or other suitable material, and ail cracks
pointed up. Roof deck shall' be properly
graded to outlets.

Note: In areas that exceed the 1/2" per foot
maximum siope requirement (short run
crickets, saddles or cants), all plies of tarred
feit must be back nailed. Wood nailing strips
must be provided when the substrate 1S not
considered capable of retaining nails.

Application of Vapor Retarder and
Board-Type insulation

1. Apply a uniform coating of Coal Tar
Bitumen to the deck.

2. Lay over the entire surface two (2) full
thicknesses of Koppers Tarred Felt, lapping
each sheet nineteen (19) inches over the
preceding sheet — mopping with Coal Tar
8itumen the full nineteen (19) inches so that in
no place shali feit touch feit.

3. Extend and adhere all plies of feit to vertical
surtaces 10 a height 6" above the plane of the
insulation surface.

4. Apply a uniform coating of Coal Tar
Bitumen over the entire surtace into which,
while hot, embed the insulation. If there are
two (2) layers of insulaton mop the entire
surface of the first layer with Coal Tar Bitumen
into which, while hot, embed the second layer
of insulation.

S. Compiete the system in accordance with
Specification No. 220.

Application ot Board-Type Insulation
{Without Vapor Retarder)

1. Apply a unitorm coating of Coal Tar
Bitumen over the entire surface into which,
while hot, embed the nsulation.

2. Complete the system in accordance with
Specification No. 220.

" Applicstion of Roof Membrane o Deck

Insulation)
Install the roof in accordance with
Specification No. 220, mopping directly to the
deck.
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Built-Up Roofing Systems (Cont.)

Pi..ast Structural
Concrete Sections

Precast concrete structural sections demand
the same recommendations as poured
concrete decks, although the presence of
mossture, due to insufhicient drying ttme, 1s not
likely. If the contractor finds one or more slabs
resung unevenly, with edges projecting above
the surface, this should be corrected by
resetting or leveling off. Leveling off should be
gradual and smooth to permit insulation full
contact with the substrate. All insulation joints
must be even and smooth. Open-cell
aggregate concrete 1s not acceptable for filing
or leveling low areas. All joints must be
grouted, and as weil, must bs caulked with
trowsi-graded asphaltic plastic cement. As
additional projection from bitumen drippage
centered on the joint, an 8inch wide (min.) feit
stripping must be totally embedded in the
troweling of plastic cement. Sides and ends of
deck sections should be square, rest firmly
and evenly on supporting members, and be
instailled to prevent lateral and vertical
movement.

Note: in areas that exceed the 1/2” per foot
maximum slope requirement (short run
crickets, saddies or cants), all plies of tarred
felt must be back nailed. Wood nailing strips
must be provided when the substrate is not
considered capable of retaining nails.

" ion of Vapor Retarder and
doard-Type Insulation
1. On precast concrete decks, solid mop the
entire deck surface with Coal Tar Bitumen.

2, Lay over the entire surface two (2) full
thicknesses of Koppers Tarred Feit, lapping
each sheet nineteen (19) inches over the
preceding sheet — mopping with Coal Tar
Bitumen the full nineteen (19) inches so thatin
no place shail felt touch felt.

3. Extend and adhere all plies of felt up vertical
surfaces to a height 6" above the plane of the
nsulation surface.

4. Apply a umiform coating of Cosl Tar
Bitumen over the entire surface. While hot,
embed the insulation. If there are two (2) layers
of insulation mop the entire surtace of the first
tayer with Coal Tar Bitumen. While hot, embed
the second layer of insutation,

S. Complete the system in accordance with
Specification No. 220.

Application of Board-Type Insutation
(Without Vapor Retarder)

1. Over precast concrete, solid mop with Coal
Tar Bitumen. While the bitumen s still hot,
embed the insulation, See insulation section,
Page 11, Insulation joints shall not coincide
with joints of the precast units.

2. Complete the system :n accordance with
Specification No. 220.

‘op’ 0 of Rool Membrane to Deck

hew: Insulation)

On precast concrete, solid mop with Coal
Tar Bitumen.

2. COmpm'e the system in accordance with
Specification No. 220.

Lightweight Decks

Poured Insulation
Gypsum — Poured/Ptank

Lightweight insulating decks inciude
lightweight aggregate concrete (20 to 40 ibs.
per cu. fi. oven dry density); foamed concrete,
gypsum and thermosetting asphaltic decks.

Poured Decks:

Except for Koppers Dycon® Concrete, poured
hghtweight insulating deck Systems must be
capable of venting excess water vapor to the
underside. Koppers will not accept these
poured lightweight insulating decks to be
placed over vapor retarders, poured concrete
substrates. unventad metais, or any type of
base which will not permit these materials to
vent from the underside. This is necessary to
prevent a water vapor pressure buildup under
the bunt-up roofing. Occasional or spot vents
through the roofing as the only venting
method is not sufficient.

Provisions should be made wherever possibte
to provide additionai 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 insulating deck, provisions
must be made between the fill and the board
insuiation to prevent {ill moisture from
affecting the insulation and roofing.

Precast Panels:

On precast gypsum panels, all joints must be
grouted, and as well, must be caulked with
trowel-grade asphaitic plastic cement. As
additional protection from bitumen dnppage
centered on the joint, an 8 inch wide (min.) felt
stripping must be totally embedded in the
troweling of plastic cement.

* Note: In areas that exceed the 1/2" per {oot

maximum slops requirement (short run
crickets, saddies or cants), all plies of tarred
feit must be back nailed. Wood nailing strips
must be provided when the substrate is not
considared capable of retaining nails.

Applicalion of Vapor Retarded and
Board-Type Insulation

1. Apply over entire surface one (1) ply of
Koppers coated base sheet, lapping each
sheet four (4) inches over preceding sheet and
nailing at lap no less than nine (9) inchgy and
stagoer nailed down center of each shest on
nine (8} inch centers. (This is approximately
300 naits per 100 sq. ft.).

2. Lay over the entire surface two (2) full
thicknessss of Koppers Tarred Felt, lapping
each sheet nineteen (19) inches over the
preceding shest — mopping with Coal Tar
Bitumen the fuil nineteen (19) inches so thatn
no place shalil felt touch feit.

3. Extend and adhere all plies to vertical
surfaces 10 a height 6" above the plane of the
insulation surface.

4. Mop the entire surface with a uniform
coating of Coal Tar Bitumen into which, while
hot, firmly embed the insulation.

5. Compiete the system in accord&nco with
Specitication No. 220,

KOPPERS | . .-
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Application of Board-Type Insulation
(Without Vapor Retarder)

1. Apply over entire surface one (1) ply of
Koppers coated base sheet, iapping each
sheet four (4) inches over preceding sheet and
nailing at tap no less than nine {9) inches, and
stagger-nailled down the center of each sheet
on nine (9) inch centers. (This s
approximately 100 nails per 100 sq. ft.).

2. Mop the enure surface with a uniform
coating of Coal Tar Bitumen into which, while
hot, firmty embed the insulation.

3. Complete the system in accordance with
Specification No. 220.

1. Apply over entire surface one (1) ply of
Koppers coated base sheet, lapping each
sheet four (4) inches over preceding shest and
nailing at lap no less than nine (9) inches and
stagger nailed down center of each sheet on
nine (9} inch centers. (This is approximately
100 natis per 100 sq. ft.).

2. Compiete the system in accordance with
Specification No. 210.

Thermosetting Asphaitic FIk

When applying the roofing membrane directly
over a thermosetting asphattic fill, follow
Specification 210 except the first ply of the
roofing membrane must be a base sheet set in
a solid mopping of steep asphait.

Wood Plank/Plywood

Wood shall be well ssasoned, dry and
preferably treated. End joints shali 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.

Ptywood (exterior grade) shall be a minimum
of 172" thickness. Hot Coal Tar Bitumen
should never be applied directly to a wood
deck. Sandwiched bstween the heat from
above and the heat from beiow, such material
finds its way through the boards into the
building. Good roofing practice demands the
cushioning and blotting effect of a layer of
sheathing paper foliowed by one ply of base
sheet nailed to the deck. Shiplap and square

Preparsiion 1o Deck Surface — (Mandatory on
all Wood Decks)

The wood roof deck shall be coverad with one
(1) Ilsyer of approved rosin-sized sheathing
paper weighing approximately five (5) pounds
per one hundred (100) square feet. The
sheathing paper sha!l be iapped two (2) inches
and sacured to the deck by occasional nailing.

Note: in areas that exceed the 1/2" per foct
maximum slope requirement (short run
crickets, saddles or cants), all plies of tarred
feit must be back nalled. Wood nailing strips
must be provided when the.substrate is not
considered capable of retsining nails.

9
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Application of Vapor Retarder and
Board-Type Insulation
1 Apply over enure surface one (1) ply of
'ers coated base sheet, tapping each
. et four (4) inches over preceding sheetand
nailing at lap no less than nine (9) Inches and
stagger nailed down center of each sheet on
nine (9) inch centers. (This 18 approximately
100 nails per 100 sq. ft.).

2. Lay over the entire surface two (2) full
thicknesses of Koppers Tarreg Felt. lapping
each sheet nmineteen’ (19) inches over the
preceding sheet — mopping with Coal Tar
Bitumen the full nineteen (19) inches so that In
no place shall feit touch felt,

3, Mop the entire surface with a uniform
coating of Coal Tar Bitumen into which, while
hot. firmly embed the insulation,

4, Complete the system in accordance with
Specification No. 220. &

Application of Board-Type hsumbn
(Without Vapor Retarder)

1. Apply over entire surface one (1) ply of
Koppers coated base sheet, lapping each
sheet four (4) inches oveFpreceding sheet and
nailing at lap no less than nine (8) inches and
stagd®r nailed down center of each sheet on
nine {9) inch centers. (This is approximately
100 nails per 100 sq. ft.).

2. Apply a uniform coating of Coal Tar

Bitumen over the entire surface into which,

whiie hot, embed the msulu-on

3, Complete the system i accordance withr:

Specitication No. 220.

2. When the roof insulation is 1o be nailed

a vapor retarder is not .
ply of base sheet may be
sheathing paper 1s required.

Application of Roof Membrane to Deck
{Without Insulation)

1. Apply over entire surface one (1) piy of
Koppers coated base:sheet, lapping each
sheet four (4) inches over preceding sheet and
naiing at lap no less than nine {8) inches and
stagger nailed down center of each sheet on
nine (9) inch centers. (This is approximately
100 naifs per 100 sq. ft.).

2. Complete the system in accordance with
Specification No. 210.

Structural Wood Fiber

All decking must be installed in strict
accordance with the particular deck
manufacturer's recommendations. Deck
material must be protected during shipment,
job site storage and prior to roofing
appiication. No pianks which have become
structurally weakened due to moisture,
fractures or mutilated edges may be used. All
joints must be levet and preferably grouted full
and level with plank surfaces as recommended
by the deck manufacturer. All planks must be
well anchored to supporting members to resist
movement in a fashion recommended by the
deck manufacturer. Any planks which bow or
‘'act or do not seat securely must be
*ced. Respansibility for the selection of a
wdrticular type of wood fiber deck, its
installation, provision for expansion and
contraction, its suitability to job requiraments,
and its ability to support anticipated loads in its
environment rests with the designer and deck
manufacturer.

10
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All geck joints of these types must be grouted
and as well, must be caulked with Koppers
Flashing Cement which shall be applied so
that the top surface Is level and smooth. Felt
stripping four (4} 10 six (6) inches wide setina
troweling of the cement is required to assist in
leveling uneven jomnts -and bridge the joint
openings thus providing & better surface for
the roofing materials.

Caution: care must be taken to avoid bitumen
drippage.

Note: In areas that exceed the 1/2” per foot
maximum slope requirement (short run
crickets, saddles or cants), all plies of tarred
felt must beback nailed. Wood nading strips
must be provided when the substrate 1s not
considered capable of retaining naiis.

Applications of Vapor Retarder and
Board-Type insulation

1. install two (2) piies of No. 15 asphait felt
lapped nineteen (19) inches in Type i1l steep
asphait. Plies shall be mopped solidly so thatin
no place shall felt touch felt.

2. Mop the entire surface with a uniform
coating of Type 1ll steap asphsit into which,
while hot, embed the insulation.

3. Complete the system in accordance with
Specification No. 220. -

1.Mopm¢mtwtsuumwnhlunifam-«

toating of Typa Hi steeh asphait-into which,
while hot, ambed the insulation. -

" 2. instati-"roofing - in acéordarice ‘with

first ply. See “Base Sheet Alternate” Page 12.

Application of Roof Membrane 0 Deck
(Without insulation)

1. Install root membrane directly to deck in
accordance with Specification No. 220 except
that a base sheet, set in Type ||l steep asphalt,
must be substituted as the first ply. See “Base
Sheet Aiternate” Page 12.

Material Protection

It is the responsibility of the roofing contractor
to protect all roll rooting mater:als and root
insulation from ground or construction
motsture and weather before and during
construction of the root membrane.

Roof insulation boards are often shipped from
the manufactunng piant with plastc sheets
wrapped around the boards securifg them on
the paliets. These are generally not acceptabie
for job site protection as they do not “breathe”™
and therefore can trap moisture. Removing
these plastic shipping protection sheets and
replacing them with “breathable" type
tarpauling such as canvas s recommended.

Attachment

Maximum adhesion or secure attachment of
all components In the rooling assembly is
necessary for satisfactory long term
performance of the roofing membrane.
Bitumen aghesive and/or fastener guantities
specified by the manufacturer must be
capable of passing a minimum uplift
resistance of 40 poundas per square foot (psf).

When Building Code requirements dictate a

higher uphft resistance than our mimmum
requirement, additional fasteners or aghesive
will be required over ang above the quantiies
gescribed in the ensuing specifications

When asphaits are to be used to adghere
insulations to concrete decks, the deck shall
first be primed with an asphalt primer at a rate
of one gallon per 100 square feet.

When nails or fasteners are used, they must be
nailed through disks or have sutficiently large
heads to prevent fracture or puncture through
the roofing felts.

Mechanical fastening of Insulation is the
preferred method of attachment. Beginning in
1984, Factory Mutua! has announced that
machanical fastening of the first layer ot board
type insulation to & metal deck will be the only
acceptabie method tor attachment.

Contact the insulation manufacturers’
literature for requirements.

Cold sppiied adhesives are not acceptable for
sttaching insuiation or vapor retarders.

Koppers will not be responsible for any
damage caused by or . the result of
unsatistaciory attechment. —— -

Forfunminhrmlﬂmcmuctyour’(oppors

Wm Joints (Bulldlng)
_ Sings sl materiale j and contract dud to
and/ turé, the use.

location: snd design of building expansion
joints, sspecially in the roof structure system,

. ShoulrbE tilen Into corsideration at the time

of original building design.

Although provisions for adequate expansion
joints are the responsibility of the building
designer, Koppers offers the foliowing
recommendations for the protection of the
roofing system against splits caused by
expansion and contraction of the building.
Building expansion joints should be instalied.

1. On roof areas larger than 200 feet 1n each
direction

2. At all places where the structural supports
and roof assembly change diraction

3. Where type of adjoining deck materials
change

Where control or expansion-contraction joints
are provided in the structural steel, deck
matenal, or deck System, provisions must be
made for continuation of this relief throughthe
built-up roofing system. Koppers realizes that
in a climate controlled building thers may be
littte or no expansion AFTER the building is in
use, however, bullding expansion joints are
still recommended based upon the following
points:

1. During construction the buiiding will nct be
under a steady state temperature/humidity
condition so that thermal and moisture

movement can be sufficient to fracture mo.

foofing.

2. 1t no building expansion joint is provided,
the owner must keep the building at the steady
state temperature and humidity condition atall
times, as holiday shut-downs can fracture the
roofing due 10 the movemaent of the ool
system resulling trom temperature/humidity
varation. |
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a. If the occupancy is fairly large, the sudden
entrance on a rainy day of many rain-scaked
=" iees may cause maoisture movement in
\ structure system which can fracture
the 1uohing.

Water Stops
(Temporary Protection)

Water stops consisting of two (2) plies of tarred
felt and mopping of Coal Tar Bitumen
extending onto the deck and insulation at least
6" and 4", shall be apphed at the end of each
oay's work over exposed edges of insulation.
These temporary protective meassures must be
removed cleanly from the insulation (top
surface and vertical joint) and from the deck to
ensure tlight insulation joints and level
insulation suriacss, improperly removed water
stops have been determined as a cause of roof
splits and have prevented moisture vapor
mavement to venied edge detalis.

Cut Offs
(Permanent Installation)

Venting of roof insulation at walis, curbs,
eaves, etc. 1S recommended for all but a few
special roof structures. Therefore. cut-otfs
should not be instalied at edges of insulation
agdjoining these areas for venling purposes.

Cut-ofts may be installed however, provided
they are constructed 1o run in one direction
continuously to vented edges and provided no
section of the roofing is 1solates or blocked
from venting.

a,. -¢ Retarders

Vapor retarders are normally used where the
heat flow direction and/or humidity within the
buillding, during any climate or occupancy
cycle, might cause the dew point or
congensation to occur under the built-up
rooting within thie insulaiion chamber. It is
important that the vapor retarder, when
installed, provide a continuous seal, (including
ventilators, skylights, peripheral walls, and
Other terminations) from the source of the
water vapor.

Insulation

Insulations come 1n vary:ng thicknesses and
sizes. Should the manner of attachment as
suggested conflict with that specified by the
individual insulation manufacturer, the
tnsulation manufacturers specifications shall
be followed and in addition, shall be in
compliance with Koppers General
Requirements.

Good roofing practice dictates that the
following points be considered when
specifying board type roof insulation.

1. 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 appiied over a deck complying
with ali of Koppers General Requirements.

2, It *~« roof deck siope 13 one-half (%) inch
oer: r more, the insulation must be able to
tain 1.dils or wood nailers must be installed
srpendicular to the siope at each course of
Insulation.

Spacing of nailers must be such that the
insulation fits snugly with the nailers but must
not be force fitted.

3. No more nsulation shall be laid at any one
time than can be protecied by bitumen and feit
in case of sudden weather changes.

4, 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 approximately one-half (%) inch
clearance.

5. When more than one (1) layer of insulation
1S used, joINtS in each layer shall not coincide.
All layers shall be parallel to preceding layers.

Note: When urethane, urethane composite or
isocyanurate roof insulation is specified, it
must be instalied in a double tsyer application.
The appropriate insulation product must be
instalfed direct to the roof deck and a second
layer of fiberboard, board or glsss fiber
roof insulstion instalied over top. The joints of
the second layer must not correspond with
that of the first. in lieu of the sscond layer of
insuiation, a8 Koppers vented base sheet may
be used as the first ply of the membrane.
Consult the manuiacturers’ Iiterature for
specific information.

Wood Nalling Strips

All non-nailable decks require wood nailing
strips at eaves, edges, walls, roof-openings,
etc. for proper securement of metal tianges.

Nailers must be securely and firmly attached .

to the deck or through to its supporting
members. Nailers shall extend not less than 1
beyond the apron or fiange.

Roofing feits for all deck areas having a slope
of 4" per foot or more must be back nailed and
therefore non-nailable decks must bhe

furnished with treated wood nailing strips-

treated with a material compatible with
bituminous roofing.

Cold Storage and
Freezer Buildings

Koppers will not bond its built-up roofing over
these structures i insulation or insulation and
vapor retarder is installed over the deck unless
there is an acdequately ventilated air space
between the deck and insulated refrigerated
area.

For procedures on non-guaranteed built-up
roofing applications. consult a Koppers
representative. When a guaranteed system is
required, refer to KMM Specifications, Page
24,

Water Retaining and
Retarded Drainage

When the roofing system s subjected to
common standing water or retarded drainage
refer to the Special Applications Section, Page
15.

Temporary Roofing

Temporary roofing specifications are available
for all Koppers Coal Tar Bitumen Built-Up
Roofing Systems. Consult your Koppers
representative for recommendsd specifi-
cations over various type decks for temporary
roof construction.

Reroofing Design
Considerations;

During the reroof design and specification
phase, and prior to commencement of
reroofing work, 1t 15 the buillding owner's
responsibility to have his architectural or
consuiting representative ascertan f the
existing roof structure, with the new root
system installed. will meet all local builging
structural codes.

If additional insulation s to be a partof the new
roof system, an evaluation of the dew point
and its effect on the roofing system should be
determined.

Reroofing application can be complicated
since many factors must be considered. For
more specific information pertaining to spec:al
situations, contact your Koppers
reprasentative.

Note: Xoppers will not be responsible for any
damage caused by excess loads on structural
systems or damage due to rate or change in
location of new dew point.

General Application Procedure
Appiication of Bitumens
Recommended Weights per 100 sq. ft. (for
esumating purposes only)
Average Top
Koppers Interply Coating
Coal Tar
Bitumen 25 Ibs. 75 Ibs.
Steep Asphalt 23 |bs. 60 Ibs.

Average interply weights are based on many
years of experience of good roofing practice,
and take Into account a reasonable vanation in
the amount of bitumen absorbed in cifferent
substrates, and the type of specification.
Moppings of bitumen between felts shall be
continuous.

Fett Shali Not Touch Felt

It is generally agreed that maximum strength
between layers of felt is achieved by the
thinnest practical glus line of bitumen. Too
thin a layer starves the lap, whereas an
excessive layer can permit interply movement
on stoped roots.

Care should be taken by ali parties to provide
thin but continuous- moppings of interply
bitumen.-Too heavy of interpty moppings can
result in felt slippage.

Flood Coat ‘
The top pouring is most important, it must be
thorough and uniformly covered with
specification aggregate embedded nto the
bitumen while the bitumen is stil! hot.

Recommended Temperature Limitations:

Point of
Maximum  Application
Kettie Temp. Temp.
Koppers Coal -
Tar Bitumen 425°F 350-400°F
Steep Asphaft 4ATSF 400-450" F
Uss manufacturers recom-
mended “EVT" Temperature
when listed
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When roofing bitumens are excessively
~verheated and/or heid for iong periods of
=, their waterprootfing quakities sre greatly
.duced, and at the same time the volume of
fuming is incressed. In order 10 achieve the
maximum banefits of low fuming and
unsqualed waterproofing performance, it is
imperative that Koppers Coal Tar Situmen be
heated within the temperature limitations
listed above. Close supervision of heating is
aiso good roofing practice for all bitumens.

If heat Is desired during a holding period at the
|obsite while material is not being drawn off
and replenished as under normal usage, kettle
temperature shouid be reduced and not
permitted to exceed 350°F for Koppers Coal
Tar Bitumen or 425°F for steep asphait. The
kettle should be full lid closed. These
temperatures are applicable to job conditions
and do not apply to holding or storage in
ketties in excess of 4 hours. If bitumen is notto
be used for periods over 4 hours, the kettie
should be shut off.

Koppers Coal Tar Bitumen may be contained
In 1000 gal. or greater capacity heated and
automatically controlled closed vesse! tankers
at 375°F lor penods not exceeding 96 hours.

Application of Feit
Plies of fait must be laid shingle fashion.
Where a water flow direction exists, feits
should be applied so that the direction of flow
1s not against the laps. Broom or press all plies
of feit into the hot bitumen and lay without
wninkies, buckles or kinks, so that the finished
sof 15 free of pockets or blisters. Each feit ply
.nall be completely covered with a complete
mopping of bitumen.

The number of plies are controlled by varying
widths of the edge laps. Four-ply (4) roofing,
for example, is achieved by lapping sach ply
approximately twenty-seven and one-hait
{27'%4) inches.

Koppers falts are marked at the factory with
lap hnes for this purpose. Except as
specifically provided for in Koppers
specifications, application of felt lapping
methods other than shingie fashion will not be
permitied,

When beginning a membrane roofing
instatiation, appropriste width starting strips of
felt shall be used at the starting point to
achieve the specification pty bulid-up st that
point so that successive feit applications will
produce the ply requirements. Overiag ends of
all connecting plies of feit (end laps) not iess
than 10 inches. End stripping or taping of
these Iaps 13 not permitted.

Application of Koppon Bitumen

and Aggregate Surface

The final application of Koppers Roofing is &
triple weught application of Koppers Coal Tar
Bitumen (approximately 75 Ibs./sq.) into
which is distnbuted an approved aggregate
while the Bitumen is still hot.

Seneflts of aggregsie surtacing

1. Protection from foot tratfic of other trades
duning construction and atterwards for routine
roof maintenanca.

2 melgh! as additional protection for wing
uplift,

3. Recuced surface temperature.
4, Even flow of water t0 the drains.
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5. Fire protection from burning brands.

6. Protect bitumen from the actinic rays of the
sun.

7. Most important — by using an aggregate
surface. an additional 75 ib./sq. of Coal Tar
Bitumen (the waterproofing agent) 1s inciuded
in the instaliation,

The application of Koppers Coal Tar Bitumen
and aggregate must be done at the time the
felts are applied: except In periods of hot, dry
weather, when morming dew 15 not expected,
the top surfacing may be delayed overmght.

When the specifier desires glaze coating
and/or all work to be compieted the same
working day, he shall be responsible to so
state this requirement in his specifications.

The aggregate surfacing must be applied into
the top pouring while the bitumen s stiil hotso
that a uniform layer will be embedded and
adhered. The completed roof assembly will
have a unitorm aggregate surface. Depending
on slag weights in certain parts of the country
400 Ibs. of slag per square may be required.
Occasionally on weil applied roofs, small black
globes known as ‘‘raspberries’ or
“blackberries” will form in the roof surtace.
Thase are not detrimental to the roof.

Aggregate Surfacing

The aggregate 1o be used should meet the
ASTM Specification D1863-80. The basic
requirements for this aggregate are as follows:

Cradation Raata ts

Sieve Amounts Finer than Sisve
Speciiied, mass %
Size No. 67 SuzeNo.7 125
19.0 to 4.75-mm to 4.75-mm (%~
(¥%-tn, 10 NO. 4} in. to No. 4)

25 mm (1.n) 100 b

19 mm (% n.) 90 to 100 100

12.5 mm (% n.) 90 to 100
9.5 mm (% 1n.) 201t055 4010 70
475 mm (No. 4) 01010 Qo015
2.386 mm (No. 8) 0toS 0tos

Size number and requirements data are from
Specification C 33 ana D 448,

R Physical Froperties
Moisture, mat, %-
Crushed 51008 and gravel 20
Crushed roofing siag 50
Unit mass {tooees), min, kg/m? (Ib/At3) 960 (60)
Dust, msx, % 20

Haroness. max, percentage passing a 20
3.25-mm (No. 6) sieve
A higher moisture content 18 pefmitted for slag
because of moisture entrapment in the internal pores
of the peces of slag.

Cold Weather

Whaen roofing s applied at temperatures below
45°F, special precautions must be taken to
insure the satisfactory performance of the
finished roof. Before applying roofing,
moisture, ice, snow, surface water, etc., must
be remaved from the deck.

Hot applied bitumena tend to congeal rlpidly\

in cold weather. Extra care must be taken toset
insulation or roolnng as quickly as pomblo
whiie the bitumen is still hot.

When temperature is below 45°F, felt must be
embedded in bitumen while 1t I8 still hot and
broomed-in immediately with solid pressure to
ensure necessary embedment into bitumen.

Do not hesat bitumens above ihe maximum
temperature limit listed above to compensate
for rapid chilling. Insulated containers along
with caretully imed matenal getivery methods,
must be employed.

Nots: Bitumen temperatures beiow those
recommended at the “point of apphcation” can
result in heavy interply quantiies which inturn
can potentially contribute to the cause of
membrane slippage.

Base Sheet Alternate

When substituted for the first ply in a solid mop
application specification, the Base Sheet shall
be embedded in a sohd mopping of Koppers
Steep Asphait followed by thorough brooming
1o eliminate air pockets, wrinkles, fish mouths,
buckies, etc. The remaining three (3) plies of
tarred feit shatl be sotidly mopped with Coal
Tar Bitumen in accordance with the
specification.

When rosin sized or sheathing paper Is a part
of the original specification it shail remain ang
be applied beneath the Base Sheet. Edge laps
shall be 4” and end laps shall be 6. The nailing
pattern for the Base Sheet shall be 9" oncenter
through the lap and 2" from the edge iap and
stagger-nailed down the center of each sheet
on 9" centers. {Note: This 1s approximateiy 100
nails per square.)

After applying a base sheet as the first ply on
the four (4) ply roofing membrane, three (3)
additional plies must be instalied at once.

When applying the additional three (3) plies of
tarred feit, l[ap each ply shingle fashion 24-2/3
inches. Each ply must be sohdly mopped with
Coal Tar Bitumen.

When specifying the Base Sheet aiternate, use
the designation B8 as a subscript to the
specitication number, 210 BS {structural wood
fiber deck).

Note: if Koppers Asphait Coated Base Sheet
{ASTM D-2626) is substituted for the first ply of
the Coal Tar Bitumen rooting specifications, it
must not be left exposed or used as a work
surisce or temporary roof prior to roof
completion. Good roofing practice dictates
that the total roofing membrane be compieted
the same day.
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Koppers Tarred Felt Systems

KOPPERS|, . .-

Architectural and
Construction Matenals

Specification No. 210
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Nailable decks without insulation:
Ptywood. wood piank. hghtwinght INsSulating concrate, poured and pracast gypsum

Slope requirements:

A" Dot 100t MAXHTILM,

Procedure
1. Genersl Requirements on Pages § through 12 and Flashing Detad Specifications on

Pages 18 through 20 are 3 part of this SPECHICERON BNG Must De 2ohered 10 where
apphcable.

2 When 8 vapor retarder snd/or roof insulation are requIrsd. etall 1n accoraancs with the
manuilcwnn INSTUCEONS BNG compty with Koppers General Requremen and Special

Materiais Required per 100 sq. ft of roof area (for estmating purposes)

Rosin Sheattung Paper * {1 ply) 5 ibs. S Ibs.
Coated Base Shest ** (1 ply) 43 iba. 43 lbs.
Tarred Feit (Mopped in Bitumen) (3 plies) 45 ibs. 45 Ibs.
Roofing Bitumen (3 moppings @ 25 Ibs. each) 75 Ibs. 75 Ibs.
Top Pour Coat 75 ios. 75 ibs.
Surfacing: Slag 300 ibs. -—
Gravel -— 400 ibs.

Approximate Total Weight
*‘Wood Decks only.
“*Uniess otherwise indicated.

543 1bs. 643 Ibs.

Follow No. 220 for roohng Mawnsls apphed 10 NBulsuoN.

Appiicstion of roofing dirsct 19 reci desic

1. (Wood cecks only ) Over the surtacs of the r00f deck :atall one layer Rosn
Paper weghing approximately $ 1bs. per 100 Q. ft. Lap 88ch sheet at least Two (2) mches
and nati suthGiently to hoid i piace.

2. Apply over entire surtace one (1) ply of KOPpers cOS1ed base shewt. laoping sach sheet
tour (4) Mches Over precaoing sheet and Asikng at 1ap NO lese than mne {9) nches and
SLAQQEr Nalled Cown center O sach sheet on rne {9) 1nch centers.

Note: (This 8 approxmately 100 nats per 100 8q. R)Numuneuolrmmbm
for maxmmum hoking power.

3. Over the entre roof sres, appty thres (3) phes 0f Koppers Terred Feit lappeng phes
Twenty-Rour 3Nd two-thirds (24-2/3) InChes. ANl 108 shall be moppec with Cosd Tar Bumen
the ful twenty-lour anc two-tniras (24-2/3) iNChet. 30 that 1N NO Piace Shall teft touch feit.
4. ONn short run Siopes. SUGCH 88 ON CrICKEN ANd SA00ME, ONe-Nai! mch per Ioot or More, nas
aach sheet of tett 3:x (6) inches irom the DECK 8008 On twenty-iour (24} Inch Coners.

5. Pour over the entire suriace of the roofing membrans. & urform costing of Coal Tar
Brtumen, snd, wiwie hot. embed not s than four hunared (400) pounds of gravel or thres
huncred {300} pounaa of siag for sach one hunored (100) square fest.

Specification No. 220

Horharadks Deck
O Aperoved Acol (heulstion

Materisis Reguired per 100 3q. ft. of roof aree (for estimating purposes)

Non-nailabie decks
Precast Concrew. Poured Concrame. Structursl Wood Fiber®.

Roof insulations:
Vanous Decks.

Slope requirements:

W* per 10O MAXIMUM.

Procedure

General Requirements on Pages 8 though 12 and ( S Pages 18 o
20 are 3 pert of this spec:icabon and must be schered 10 where spphicable.

When & vapor retsacer and/or root ore ool o with the
manuisctuner's MBTUCHEONS and comply with Ae and Specisd
< .

1. Mop deck (or

- with Cosl Tar Siturmen.

2. Apply Over T entire surtace lour (4) phee of Kopoers Tarmed Feit. IDpng phes twenty~
seven and one~nall (2] nches. MOD BOKOly Detwesn each 27% mch iep wiah Cosl Tar

**Uniess otherwise indicated.

Rosin Sheathing Paper * (1 ply) S ibs. 5 Ibs.
Coated Base Sheet ** {1 ply) 43 1bs. 43 1bs.
Tarred Feit (Mopped in Bitumen) (3 plies) 45 ibs. 45 ibs.
Rooting Bitumen (3 moppings @ 25 Ibs. each) 75 1bs. 75 ibe. .y
Top Pour Coat 75 ibe. 75 tbe.
Surfacing: Slag 300 Ibs. -
Gravet - 400 bs.

Approximate Tolal Waght 5431bs. 643 Ibe.

‘Wood Decks only.

30 that m No piace ahalt felt TOuch feit.

3 On short run siopes of one-nalt (W) nch per 100t or More. such A8 ON cnCkets and
SAG0ISS. ANC WHen the Geck DENMIKS NEHNG, NaN BIONG Dack Of UPPEr ESOe Of SECH SheNt On
twanty-lour (24) Ch COMMers. Where deck dJoss NOt DI Nading. NAKNG Snoe are
requIred end ach Shest Must be NENEC SIONG DECK OF UPPEr G0QE &t SPRCINDS 10 BSNLre
penstration of nasiers.

4. Pour over the eniive surface of tha rooRng MeMbrane & undorm casting of Coal Tar
Braumen, and. while hot. emded Aot 188 Than 1our hundred (400) POUNSS Of gravel Or three
hundrea (300) pounds of slag 10r sach one hunared {1003 squere fest.

*NOTE: On stuchral weod Sber dosin, the first piy snmt 5 o Koppere sosted bone sheet
ot 1n 2 sold mepping of stoap asphefl (o0 SUWSRes woud fher, page W)

13




Built-Up Roofing Systems (Cont.) Koppers Glass Fiber Felt Systems

General Information

**ang with its CORL tac and tarred et root otisrs p rooi membranes
nng Coat Tar Biumen snd Glass Fier Fen. These sysiams offer the supenor
erproofing charactertics of Coal Tar and the umque fetures of Giass Fiber Fents Thus
ol coul tar end QIass iber fek Na3 CeMOnsIraled OVISINTING 100}

mempbrane pDErONMAance In the Most g cumate s

The General Requirements pudbiished on Pages 8 thvough 12 ana Detail Specifications on
Pages 16 through 20 of this manual 81e 3 Part of this SPeCfiCtOn ana Must be a0hered to
where applicabie

ol Vapor and
Vyhen a vepOr 181ar0er ang/or root are req Ins1ail in with the
mantdacturar s INSYUCLONS and comply with Koopers General Requirements and Special
Conaitions

Product Guide

Coel Ter Sturnen
Coat Tar based roofing and waterproofing dilumen

ASTM Spec. D-450-78 Type IIf
Glass Foit

Koppers glass fiber roofing tef 18 an Qquanty GANIC Ply sheet ¢
with 3 teiumInous reIn COBIING COMBAIDIe with COA! 1ar Diturmen

Specihcaton: ASTM D-2178 Type Iv

Specification No. 310-3

Materisie Reguired per 100 3a L Of 100f ares (for estiMating DUrpOses)

Nailable decks
without insulation:

Plywood, wood plank,
hightweight insulating
concrete. poured
and precast gypsum,

Slope reguirements:
%" per foot maximum.,

Specification No. 310-4
'i \ﬂ-'.
1 3
‘ %
] v—-;“!‘ -
l SN

Moteriaie Required per 100 og. ft. of root area (for estmanng purposss)

Rosin Shesthing Paper (Wood Decks Only) 1 ply Ros:in Shagtung Paper (Wood Decks Onty) 1 ply

Couated Bass Sheet {Nailea) 1 ply Coswd Base Sheet (Naed) 1 ply
Glaas Feits 3 ples Glass Felta 2 ples

9 (3 Moporngs @ 25 ibs. esch) 75 Ios Roofing Bitumen (2 Moppwnps @ 25 ibe. eech) 50 Ibs

Top Pour Caat 75 Ibe. Top Pour Coat 75 Ibs.

Surtscing Sisg . 300 tos. Surtacing: Sleg 300 Ibe.

Gravel 400 (bs Gravel . 400 ite.

Appiication of Roofing Meteriels 1o Deck

1 Ower the surtace of the rool deck nstall one layer Rosin Sheathing Paper weghing
appeoximately 51bs. per 100 8q R Lap sach shest st leas! two {2) inchas ano nal

Apphiestion u! Restfing Meleriais %9 Deck
1. Over the surtace of the root dech wstall ona layer Romn

n hold In place. (WoOO decks only ) .

Apply over entire surface one (1) ply of Kappers costed base sheet, 8poing sach sheet

.Jf (4) INChes aver the praceding sheet, naikng 8t the [ap on nine {9) 1nch cemers and
SWGGar naIl Aown the canter Of 8aCh ahest on Mne (9) INCh Camers.

3 Apply over the entire sutaca three (3} phes of Xoppers Giass Felt. lpping phes twenty-
four and two-thirds (24-2/3) Inches MOp B0iidly Detween S6Ch 24-2/3 mech lap with Coel Tar
Brtumen 30 that i N0 place snal feit uCh felt.

4 A13H aress reqnng
used a8 the SMEIOONG MeMBDIaNe.

5. Pour over the. enbre suriace of the Toohng mambrane. & undorm costing of Coal Tar

Briumen, and, whie hot, embed not less than four hundred (400) pounds of Gravel of three
hundred (300) pounds of 1ag tor sach one hundred (100) square fest.

g8 organic tarred felt must be

Sheathung wegheng
S1e. por 100 9. ft. Lap each heet 8t least two (2) INChes aNd nai suthcently
mmm place. (WoOd 0acks only.)

2. Apply over ensre surface one (1) ply of Koppers cosied base sheel, apping sach sheet
four (4) ICches Over the Precachng shest. nakng at the 12D on nine {9) inch centers and
S1GOer Nai GOown the Cenier o sach sheet on NiNe (9) 1NCh canters.

3. Apply over the entire suiace two (2) pims of Koppers Glass Feil, lapping phes ninetesn
nonwnuMwmmmnumnmumwtummwmmm
place shali feit touch feit.

4 Atal eress s
used a8 the envelopng memorane,

5. Pour over the enere surface ot the rooting memorane. 8 undorm costing of Cosl Tar
Bitumen, and, while hot, embed not lees than tour hundred (400) pounds of gravet or three
huncred [300) pounas of SLag 1Or SaCh ONE PUNONEG (100) sauare feet.

VOMC tarred el st be

Specification No. 320-3

Specification VNo. 320-4

Non-nallable decks: | “emoms s maams '2‘
u”""““-'w.:‘m Poured Concrete. L/
. Com Twr A ".
Roof insulations: ez o B2
Vanous Decks. .04
o
Tovee »
L] Slope requirements: ! “-___ ©
%~ per foot maximum. l FLEY 0N
. iy o ryL
Metorisle Required per 100 5q. ft. Of rO0! aree (1Or SSUMANNG DUFPOSES) mmumunuwmwmm)
Gmmtmmnsnm) 3 ples Glass Fer (Moppsd in Bitumen 4 phes
@ 25 e each) 75 is. ﬂmmmumgzum) 100 ibs.
TooPourccl T8 it Top Pour Cost 75 e,
Surtacing: Siag 300 tbe., Surlacing: Slag 300 ioe.
Gravel 400 tos. Gravel 400 1bs.
Appiicstion of Membrane Appliostion of Membrane
1 Mop deck (or —- ) weh Coal Tar Batumen. 1. Mop deck (or - with Coal Tar Baumen.

2 Over the entirs root arse. 8001y three (3} phes Of Giase # 0 DHes wenty-
ur 8nd TwO-thINCR (24-273) IChen. Al lags shait be wath Cosl Tar & he tull
onty-10Ur aNG two-therdss (24-2/3) NCHes. 30 that In MD Pisce shasl feit touch jell.

5 At sl srees requnng 0INg. 8 PG LB fOR Must be
U0 35 the ETYHIODING MEMDIaNS.

4 Pour over the enure surtace of 1he rCOANG MEMDIANS. & uniform costing of Coal Ter
Betuman, and, whnie NOL sMBed NOL kel 1hen four UNGred (400) POUNCS Of GraVe! Of thIee
nuNored (J00) POUNAS ot KAQ 1OF SaCh one hunaTea {100) square fem.

2. Over ;e entire 100! ares. apply four (4) phes of Koppers Gless Fell lpping pies twenty-
seven ana one-half {27-1/2) inches. Al laps shall by mopped with Cosl Ty Baumen the full
twonty-soven and one-heil (27-1/2) nches, 30 1HaL 1 NO Pite @ shall S8R 10UCh feit.

5. At il reus requIrng e 9.8 Panc tarred folt must be
uSEO 28 119 SNVEIODING MeMErane.

4 Mowmmuhnuummummdchu

Baumen, and. whie hot. embed not es than jour hundred {400) pounds of gravel of three
hunored (300 poUNds Of Sag Jor sach one hundred (100} squere feet.

14
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Buiit-Up Roofing Systems (Cont.)
Water Retaining Roofs

Water Cooled Roofs

e Spray Systems
® Ponded Systems

Water Retaining Roofs

® Process Water

Retarded Drainage Systems

e Controlied Flow

Discussion

Due to Coal Tar Bitumen's natural resistance
to water, it may be utilized in the construction
of bulltsup rooting membranes that will be
expected to hold water over long periods of
time. When apply\ng 2:fmembrane that is
required to hold water, follow Specification
220 for applications over non-naifabia decks
(four plies of No. 15 Tarred Felt set in solid
moppings of Coal Tar Bitumen).

Note: The base sheet alternate shall not be
used.

an the roof is water cooled or has been

igned to be continuously wet the top
surtacing of bitumen and gravel must be
applied as follows:

1. Pour over the entire surface of the rootmg
membrane a uniform coating of Coal Tar

Bitumen, While hot, embed not less than four
hundred (400} pounds of gravel or three
hundred (300) pounds of siag for sach one
hundred (100} square feet.

2. All loose gravel or siag shall be swept from
surface and a second uniform pouring of
approximately eighty-five (85) pounds of Coal
Tar Bitumen shall be applied over the gravel or
slag. into which while hot. shalil be applied &
second layer of three hundred (300) pounds of
gravel or two hundred (200) pounds of slag for
each 100 square feet. The entire surtace shall
then be thoroughly broomed free from all
loose gravel or siag. It is advisabie to roll the
finished surface with a light roller so that
aggregste is thoroughly embedoed.

3. All flashings will be KMM membrane similar
to Specification No. 710 on Page®30 except
that a layer of Standard Grade KMM
membrane must be instalied totaily substrate
fused prior to the application of the KMM
Aluminum membrane top ply.

NOTE: Roofs equipped with controlied flow
drainage systems do not require the extra top
pour and gravel application.

Design consideration

When designing a water cooied, water
retaining or retarded drainage root assembly,
certain design criterion must be considersd.

Note:
1. Due 10 the extremely heavy weight Ionda

KOPPERS,. . ...-

Architecturat and
Construction Materials

normally associated with retained water,
poured and precast concrete or other heavy
load bearing decks must be specified. Wood or
metal decks should only be considered where
ponded or standing water is at a mimmum.

Note: Decks requiring a base sheet as the first
ply of the roofing system are not permitted for
this application.

2 Roof Structure design live loads for this
application shall be a minimum of 50 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 in
single layer applications. Vapor retarders must
be two ply and solid mopped. Use steep
asphait over metal decks. Wood must be
treated 1o prevent warping (see “wood nailing
strips™).

3. At points where water pressure {froma spray
system may be excassive, ithe roof surface
should be protectsd with trested board
piatforms or other suitable construction to
beeak force of the water. These platforms
should be Iaid on top of the roof surface and
not fastened to the deck.

4. Insulation under a Water Cocled Roof
should be a type which 18 rigid, dimensionally
stable with high compressive strength.

S 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 sxpansion caused by ice
formation.




Built-Up Roofing Systems (Cont.)
Flashing Specifications

w..neral

Flashings are the terminal closures of a rcofing
system whicn perform a waterpraofing, and in
some systems, a decorative function.
Flashings must be installed at all intersections
formed by verucal surfaces. Their importance
cannot be stressed too strongly. Water
entering the roofing system through flashings
can result 1n water vapor forces which will
destroy the effectiveness of the roofing.

Koppers flashings are an integral part of a
Koppers roof. Designed for flexibility so that
shight movements do not disiodge them and
tastened securely to the wall, they give many
years of service.

It 1s 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 ang wall.

NOTE: In any case where the design or
anchoring system of metal counter flashing 18
difficult, the top of the flashing system should
be stripped with Koppers KMM Aluminum
Membrane (8" wide min.) centered and totally
heat fused over the top edge of the flashing
system.

Metal work 1s only useful for decorative,
water shedding., or protectson against
mechanical damage, ang 15 not a
waterproofing part of the flashing system.
Because of the high coetficient of expansion
of sheet metais and the large temperature
changes expenenced on a roof, sheet metal or
exposed metal components must be 1solated
from the waterproofing components of the
roofing and fiashing system as efficiently as
possible to prevent the metal from splitting the
membrane.

Flashing should be wnstalled as roofing
progresses to prevent water damage to
insulation or deck under the roofing. i this is
not possible water cut-offs must be installed
and later removed when flashing is instalied.
Meta! counter flashing or a top seal of KMM
Aluminum Membrane must be installed as
flashing progresses. N

The basic Koppers fisshings require a metal
cap flashing to be inserted in the raggle
immediately upon completion of base
flashing. The cap flashing is to have not less
than a four (4) inch apfon oxtendmg
down over the base fl

NOTE:

1. if guaranteed tashing is required. t mustbe
installed in comunction with a Koppers
guaranteed roof and can be guaranteed for
standard periods up to but not greater than the
period for which the roofing 1s guaranteed. To
be gusranieed, composition fiashings must be
set at ieest 7" sbove the roofing base.

2. Metal Cap flashings are not included under
any flashing guarantee.

3. Metal work of any description used as
gluhing or a part of a flashing system 1s not
included under any flashing guarantee.

NOTE: Koppers KMM Fiashing Systems are
alsc availabie tor use with s Built-Up
5 -Roofing Systems. Specilic details. and
specifications can be found on Paga 30 and
31 of this manual.,

Application oo
Extend plies of roofing felts and bitumen Specification No. 108
moppings up ail walls, parapets and curbs fora ication Detall
ance of two (2) inches above cant strip. Appl
raggle not less than seven and one-half Sesied

(27) inches or more than twelve {12) inches Raggle to be
above the roof deck 1s to be provided. - - =
1 Prime all masonry walls from top of rooting DM:ﬂmrd pro Fashing
felts to raggle with Koppers Asphalt Pnmer. ; . "
Allow 10 dry thoroughly. m E"’.Fhshi:'g Pliem woin
2. In a uniform coating of Koppers Flashing
Cement,* install one (1) ply of Koppers Glass —r 18:’.' 2{.’,‘,,,,,9" “" F::m'
Fiber Felt extending from the raggle to not less A K Fiashing C
than four (4) inches from the base of the cant 15 €
o the reat D eam- 19" Baroed Roaing Nai through
3. On top of this apply a second uniform coat ek “ 1Py K Giase
of Koppers Flashing Cement into which ~ e Fiber Fett Set in
embed ane (1) ply of Koppers Reinforced Base 2 i x Koppers Flashing Cement.
Fiashing (reinforced fabric side down). = 2 Prime Wall with Koppers Asphalt Primer

Care shall be taken to assure that ail flashing 5 § i - Koppers Roofing Feits
membrane end laps are fully embedded in g § ? to be Carried up Cant Strip and Wall 2° min.
flashung cement. Firmly trowe! all end laps in - Coat Entire Surface with
place to assure good adhesion. '+ - Nom. 4~ = Koppers A Coating #445
4. Naii with one and one-hall (1%):inch
masonry roofing nails thegugh fiat tin discs 1
along upper edge eight (8) inches o.C ]
maximum Into mortar joints. For concrete Koppers
construction, nail to treated -wood nailing % Flashing Fes © ! Rooft
strips set in flush with the surface with Extend & Min. ot Bult-up Roofing.
appropriate nail through fiat tin discs. 4" on to Rooting

End laps for each piy shail be not {ess than | w—
three (3) inches. End laps between plies shail | Decxam Types
be staggered not less than twenty-four (24) Cant Strip~set in Mestic
inches. \ or Hot Bitumen
S. The top edge of the flashing feits are to be .

led with flashing cement. (Stripping of this e Comentitious Type Wait

o+ edge wi.th Koppers Glasfab fnbnc. set in
the cement is preferred. but remains optional.)  7_interply cement shall be troweled *NOTE: Koppers steep ssphakt may be used as
6. Coat entire surface of flashing with uniformly, full height and continuously an silemnasie 10 the Iwo (2) interply trowsiings
Koppers Aluminum Coating #445 applied ata  approximately one-eighth (') inch thick. Plies  of sapheliic plestic cement.

rate of 2 gal/100 sq. ft. (including nail caps
along top edge of flashing as welil as top edges
of felts).

16

must be lad in smoothly with no pockets,
writnkies or buckies.
install metal cap flashing.

Al other requirements of this specification
must be adhered 0.




Built-Up Roofing Systems (Cont.)

KOPPERS|: . .-

Architectural and

Construction Materials

aneral information

| nere are numerous flashing details that have been proven by
experience over the years. There are normally a number of
acceptable construction details for accomplishing one purpose.
The architect should select a detail that best serves the purpose
under the various and different congitions concerned with the
specific job at hand. in certain cases. siight 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 suggestions 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.

Ralsed Edge Nails spaced 1" trom

Metal Cap Set in sdge ot metal stnp and

K 3" apart through neo-
oppers Flashing Cement prane wasners,

4" 2 6" Wood Cant Flashing Spec. #108
Koppaers Roofing
Membrane I Min. SN
Flashing > N x
Matenal left \ R
Ory at
Vem;:“al Face ﬂ]ﬂmmm
andg Naied
6°0C LI
at Bottom

\
Nai 3" O.C.  Trested Wood Nauler

Parapet/Precast or Poured Concrete
Meta! Counter Flashing,

with Leaced Weages

Treated Wood Naller
Cast-in-Place

Flashing Spec.
#108

Cant
Koppers Roofing

Deck

10 be Sealea and Tightened

Min, 7%

. o =—ghPre-Cantor

. \I\ o | Concrete wall

Treated Wood Nailer

Poured-in-Placs

Note: Wall Shall be Prepared to Eliminate Water
Penetration Through Concrete lo Underside of Rooting

Relief Joint

2 Plies of Membrane Set In Koppers
Flasning Cement. Turn Down over Edge

F‘"ﬁ\ Flashing Nailed 10~ O.C.
AE

Provide Slope where
Possible

Treated Wood Natler Fastened 10 Deck  Wood Cant 4” x 4

Parapet/Metal Curtain Wall

Metal
Cunain
wall

Decorative wail Cap

030
9a%ata%!

.v’?

S0
a%e%%

<

7

&
[

7

(21N

2 Piies of Membrane Set in Koppers

Flashing Cement. Turn Down over Edge

Trested
Wood Nailer

Neoprens Wi
Flastung Spec.
¥108

Fasteners Spaced 1" from edge of
Metal Stnp and 3" Apant through
ashers

Min, 74"

¢

0
a%e?

S,
a

%4

B8

7

Fava

Equipment Support
2 Plies of Membrane in Lag Screw
Flashing Cement Turned Down
Over Edge Neoprene Pad

-

‘F‘m

i
A

Trested Wood Nailers

Fiashing Specs.
#108

Cant 4" x 4

Parapet/Wall Cap

Extend Downward 4 Set in
Fleshing Cement

Metal Counterfiashing (When Required)

2 Phes of M

Set in K

Fiashing Cement. Turned Down over
Edpes, whese possibie.




Built-Up Roofing Systems (Cont.)
Flashing Details (continued)

T
Structural Attachment with

Water Seal (eg DOt through -
Neoprene Washer] \

2 Plies of Membrane in

Neoprene Pad Over Edge

Flashing Specs
#108

Koppers

w Deck

Fiashing Cement Turned Jown

Roofing E

ARAARTMARARARIANAN

Structural Section

Welg Piate
Watertight

Flashing
Specs = 108

Trested Wood Nailer

cant’” /

Treated Wood Naiter
Surrounding Column

Stub Column Atisched
to Structural Framing

At all locations where stub or future columns, sign.supports and
angle irons are 10 penetrate built-up roofing, Koppers recom-

mends wooden curbed base units with cant strips to be instalied
to accept KMM flashing systems. Where structural steel section

Future Columns, Sign Supports and Angle irons

extends beyond “stub” height, metal cap flashing with tight fit
to the structural section must be fabricated and continuously
welded to the projection to assure a watertight metal cap.

Orip Flashing Set in Koppers
Flashing Cement Tumed Down Meta! Cap and Cleats
over Edges '\ (/Sloped if Reqd.)

N
Treated Wood Nailers \

\ Treated Wood Natters

\ [
Deck Loose insutation

Curbed Expansion Joint

Curb expansion joints are to be flashed in accordance with
Koppers specifications for parapet walls. Msta! cap must be
designed to expand $o as not o disturd flashing.

It is the responsibility of the designer of the building to provide
tor adequate expansion joints.

For the protection of the roofing system against aplits caused by
expansion and contraction, Koppers recommends that an expan-
sion joint be instailed: (1) on roof areas larger than 200 feet in
each direction, (2) at a!l places where the structura! supports
and roof assembly change direction, (3) where type of adjoining
deck materials change.

Where control, expansion, or contraction joints are provided in
structural steel, deck material, or deck system, provisions must
be made for continuation through the roofing system. See
(Expansion Joints) Page 11.

4 ¥ Min, Lead Flashing Fisnge
{8” Min.) Set in Fiashing Cement

Koppers

Stramner Flashing Clamp
Dse Rocfing

vICE 8nG
Gravel Stoo

Roof Drain

All roof drains shall be provided with metal roof drain flashing
flanges ywhich extend at Jeast 12" beyond drain opening and shall
be stripped with felt in accordance with drain detail. All drains
should be provided with expansion joint siesves.

The sheet metal flange furnished with the drain must be cemented
to the surface of the felt with hot Coal Tar Bitumen or flashing
cement. Over the flange apply, with aiternate moppings or
trowelings, two (2) reinforcing plies of felt 80 that the first extends
not less than three (3) inches bayond the outer edge of the
flange, and the sacond not less than six (8) inches.

Roof drains must be of a type provided with a wide lead or
copper flange. Strainer construction should provide adjustmsent
for meeting variations in roof level or siope.

To obtain proper drainage, root drains shouid be located at
points of lowest expected deflection in roof deck.

Note: Special care must be taken to txmm bitumen migration
into drain openings.

18
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Buili-Up Roofing Systems (Cont.)
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Roof Vent with 5° Flange

Set in Koppers Flashing Cement
Two Plies of Feit

Set in Bitumen

Loose Insulation

Roof Vent

Koppers does not recommend occasionat 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.)

Optional. For added protection
3 metal cap flashing may be
anached and sealed to the
projection

For Wood Decks
Fill About 1" Deep with
Cement Mortar Before

N Metal Pan Set in Bitumen

Pouring and Filles with Bitumen
or Koppars Ter Based

Koppers Cemaent

Built-up

Roolfing 4" Min N 5 4= Two Felt Strips

1y Min, Setin Bitumen

Pitch Pocket

Although controversial, the “Pitch Pocket” is one of the most
frequently used design details.

The sheet metal flange must be cemented to the surface of the
felt with hot coal-tar-bitumen or flashing cement. Over the flange
apply, with aiternate moppings, two (2) reinforcing phies of tarred
felt so that the first extends not less than three (3) inches beyond
the outer edge of the flange and the second no less than six (6)

Walkways (Treated Wood Walkway)

Roofing Membrane Plus
2 Ply Stnipping Coal Tar

Bitumen
and Aggregate

Trnmd Woodcn

-

‘*\/\

Trutod Plank

N

inches.
Filt metal pan with hot coal-tar-bitumen or flashing cement. Paint
exposed sections of all reinforcing rods with dampprooting paint.

Traffic Pad

4

Non Wall Support Flashing

Raggie 10 be Sealed -

Matal Ragiat insert for
removable counterfiashing

e Fastoners - approx. 24" 0.C.
Removabie
- countsriiashing

o Flaxible vapor retarder
(0 serve as insulshion
retainer.

r__._- Compressible insulation

4
b
I bl Flashing

4 Specification No. 108

Cant stn, n
_%_._ t sinp set
T

bitumen or mamic
'L \ / Deck £_insulation

-—7%" min 12" max ->|

rootway system.
Treated wood nailer (Fasten to deck only)
Note Suggested cetail where possibility exists that differential

movement will occur between deck and vertical surface. This
detait 1 iIntended as & guide only.

Roof Opening

Curbs extending a nominai 10 inches to 14 inches above roof
surface shall be provided at all openings for skylights, ventilators,
XPaNSION jOints, etC., 1o provide for instaliation of KMM flaghing.

Ventietor .

Flaghing Nailed 10~ O.C.

Treated Wood Nailers

19




Built-Up Roofing Systems (Cont.)
Flashing Details (continued)

-

apered Cant Tapered Cant
N 1 trom edge of metal
Nails spaced 1" from gage of metal n:'l::m!d.pm on trug:d ! et
strip and 3" apart in treated wood nailing stnp.
naiing strp -
Flange wigth 4" mimmum Two Phies of Felt Feathered Fignge wigth 4” mirimum Two Plies of Felt Feathered
over Flange in Coal Tar Grave! Stoo over Fiange in Coal Tar

Gravel Stop Bitumen or Tar Base Cement Mirurratn R Bitumen or Tar Base Cement

h?.mnmum — Tapered Cant 1* Height Tapered Cant .

1" Heght Max inchne 2" per foot Max incline 2° per foot
Metal Grave! Stop Rooting M Meta! Grave! Stop, Rooling Memb
Set in Koppers ~2 ooting Membrane |  Sein Koppers 00 ls g Membrane
Flashing Cement System Flashing Cament Saf ystem

Feit Envel Matal Pm:v;:fam f / L > Ib
eit Envelooe Set in Koppers —
Flasmng Coment 221553 ﬂm’
~{Nof 1gss than N T Notess than N
sulstion
v idmyT) Deck  Insutation W '_Nom,_).’ Deck ulati
Treated Wood Nailer Treated Wood Nailer
Hanging Gutter Vented Edge
Appropriate Nails and Length Gravel Stop nailed 1° from inner edos of
Koppers Roofing For Maximum Anchorage - Flange snd 3" OC.
Two Plies ot Felt mt;l‘ﬁra::;top e
Flange wi * minimuym
Sat in Bitumen —"7 Elm c.'" %
ashing Cement —
M2 et Envaiooe Setin - £ -
Min 4" Wide Troweimg Rk
o — of Koppers Flashing =
R0 Cement 1" Min, 2
2 "'.'/,' Natis y EagoSlnp.Nnilode“O.ci
>."/‘$,,( ¥og Hangers. 30" O.C. -~
RN 2 T
Meatad ARV TC T ULY
%" SpRCE—e] Braces i R
Gutter 30" 0.C.

%" vent Hole Openings 18° to 24" Q.C.

Lead Sleeve with
Flange set 1n Kopp
Flashing Cement Two Feit Strips Set
in Bitumen over

Vent Pipes, Stacks, Flagpoles, and Other Projections -

i

Setm Flashing C

All vent pipes, stacks, flagpoies, or other projections penetrating
the built-up roofing, whether indicated on drawings or not, must
have a proper metal sleeve flashing with flangs, pan flashing with
flange or other flanged flashing instalied.

Beahind matal siseves and beneath the roofing membrane next
tC deck install 8 meta! bitumen dam as shown in detail. The sheet

Matal Bitumen Dam

Set in Koopers Flashing Cement
meta! flange must be cemented to the surface of the feit with s
mopping of hot Coal Tar Bitumen. Over flangs apply, with siternate
moppings, two (2) reinforcing plies of felt so that the first extends
not less than three (3) inches beyond the outer edge of the flange
and the second not iass than six (8] inches.
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SINGLE-PLY ROOFING SYSTEMS
KMM® Membrane Systems

a==ription

..\ z2mbrane i1s a versatile, prefabncated
sheet of cold-appiied rooting and
waterproofing matenal. It s designed for
apphication in roofing, reroofing, maintenance
roofing, foundations. plazas and various other
areas of construction where effective
waterproofing is required.

KMM membrane 1S supplied in two types.

KMM Standard Membrane

KMM® Standard membrane is a five-iayer
laminate composed of a strong, flexibie plastic
core protected on each surface by a layer of
maodified bitumen and an outer film of
polyethylene.

KMM
Membrane

Bitumen

Buumen
Potysthylene

KMM Aluminum Membrane

KMM® Aluminum membrane is a five-layer
laminate composed of a strong, flexible plastic
core which 18 protacted on, each side with a
layer of modified bitumen. The top surfaceisa
heavy, embassed aluminum shest and the
bottom surface is a film of polyethylene.

KMM Membranes

Bath varsions of KMM membrana are supplied
inthe ” 1 of compact, ready-to-apply rolis.

M C.undard membrane. loosely laid, is
nally used in roofing systems which
nicOrporate an aggregate surface or whers
protection from the atmospheric elements is
afforded to the KMM surtace by other means.

KMM Standard membrane is appropriate for
use in vertically as well as honzontally applied
waterproofing systems where surface
protection is specified.

KMM Aluminum membrane s always adhered
in KMM Adhesive or steep asphait, It is ideally
used in rooting systems in which the root siope
is too steep to permit aggregate surfacing. Itis
also employed in flashing systems.

KMM membrane has good elongation
properties to withstand normal structural
movement. when acceptable architectural
practices are followed. It is suitable for

Product Information

KOPPERS|: .-

Architectural and
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application over most decks and commonly
used insulating matenals which provide
continuous support for the KMM membrane.

KMM membrane is simpile 0 install. It results
in a completety waterproof system. it is
factory-made and provides a factory-assured
qQuality material of umiform thickness and
compaosition.

The function of the bitumen covering is to
serve as a carnier and protector of the central
plastic core, and to provide the basis for the
heat fusion between the sheets while agding to
the water resistance of the laminate.

KMM Membrane U
. At W Py

KMM Standard Membrane  KMM Aliminum Membrane
Rol! Size 43" x 33 LF. 43" x3ALF.

1188g. ft. 118 sq. %

107 sq. ft. coverage 107 3q. ft. coverage

Thickness (nominal) 160 mils”" 120 miis
Waeight (nominal) 99 Ibs./roll 76 Ibe./rou

(includes packaging (includes packaging

& core) & cora)
KMM Adhesive Color Coatings for
An asphait base adhesive that bonas KMM KMM Aluminum Membrane

Membrane 1o most surfaces.
Package Size: 5 and 55 gal. containers.

Welght Approx. 55 ibs. per 5 galion container
and 600 (bs. per 55 gallon drum.

Stonemat

A 3 oz. polyester mat of high burst strength
used under stone topping. Rolls are 8' x 450",

Fieid applied coatings fo¥:XMM Aluminum
membrane are svailable in 14 Bolors. For color
ssiection’ consult Koppers Master Color
Selection Chart 580-L under Koppers Acrylic
Emuision No's. 800 and 610, .
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Single-Ply Roofing Systems (Cont.)
KMM?*® Roofing Systems

«-neral Requirements

The data contained herein is primarily orented
toward roofing systems. However, much of the
information s also applicable for
waterproofing systems. Contact your Koppers
representative for specific data concerning
KMM waterproofing and/or further
information pertaining to KMM roofing
systems.

All decks shall be instailed in accordance with
the deck manufacturer's specifications, and
shall be in compliance with Koppers General
Regquirements.

All surfaces must be dry, frost free, reasonably
smooth, clean, rigid and free from debris,
foose materiais, projections, holes. release
agents or other contaminants which rmight
cause rupture of the membrane and/or
adversely affect the KMM membrane
application and performance. Dust shall be
removed from the surface immediately before
apphcation of the KMM membrane system,
especially from those which incorporated the
use ot KMM Adghesive t0 aghere the mambrane
to its substrate.

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

All projections or openings in the deck should
‘e completed prior to the application of the
soling. Insulate all hot water and steam pipes
which project through or are near the suriace
to be rooted or waterproofed. Thisis to prevent
possible damage to the KMM system,

The proper design, specification and
positioning of the various components of the
roof structure system. are the responsibility of
the buiding owner or his designer. Any
subsequent failures due 10 either the
installation or lack of instalation will not be
Koppers responsibility.

in approving any deck as satistactory to
receive 3 KMM system, only the deck surface is
accepted.

it is the responaibility of the buliding designer
and the deck manuisciurer 10 provide for
expansion and contracion in a manner thet
will provide a stable bess for the KM
membrane, for suppart of maximum
anticipsted lcads, fer seours attachments
vertically and laterally, and for the selection of

membrane or other components of the system.

Koppers will not assume responeibiliity
for deck detfects, or the effect of deck
defects on Koppers roots.

The information in this manual pertaining to
materiais and application methods other than
tor KMM roofing, 13 offered 10 asmist the
designar in establishing their normal position
in the roof structure system. They should not
be construed as part of the KMM roofing
system, as endorsement or as part of the
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designated specifications. other than to
establish a suitable roofing base in the roof
structure system.

KMM Membrane is not intended to ofier
chemical resistance and must not be used on
roofs subjected 1o corrosive Or otherwise
damaging solutions, vapors, eic.

Guarantee

A guarantee is available on KMM Membrane
roofs when applied by a KMM Qualified
Applicator. See page 6 for turther information.

KMM Membrane Systems
meet these codes

* FM Class 1, 1-60, 1-90
e UL ClassA # ICBO
* CMHC

Contact your Koppers representative for
information on the KMM Membrane System
that meets your specific code requirements.

s SBC

Deck Requirements

METAL DECKS

Board insulations are necessary over this type
of deck. Surface must be frae of ioose rust and
olly substances. Defiection should not.excesd
1/240 of the span,

STRUCTURAL CONCRETE
(POURED & PRECAST)

Where insulation is specified on concrete
siopes exceeding 2” per foot, insuiation stops
shail be instalied to retain insulation in piace.
Treated wood insulation stops 2 (nom.) wide,
and equal to the thickness of the insulation,
shall be instalied to the top of the surface of the
deck by means of boits, screws, or other
acceptable fastener, countersunk 10 be flush
with surface of insulation stop.

All concrete and masonry surfaces must be
cured, drty and fres of loose" materist. All
cracks, holes, voids and open areas shall be
wettad with water and then carefuily filled with
Porttand Cement Mortar, struck flush, “ants”

When KMM Adhesive or steep asphiait is kibe
applied directly to the concrets surtace. the
concrete must be cured, free otancisture, dust
and other contaminants inciuging cuning
agent and form release agenta.

Where 8 curing agent has besn used, spply 8
glass base sheet, solid mopped in steep
asphait (18-23 Ibs./sq.) or mechanically
{astened with approved fasteners, prior to the
application of KMM Adhesive.

Concrete surfaces 10 which KMM Adhesive or
steep asphalt will be directly applied must be
primed with Koppers High-Pen Primer 452 st
the rate of 1/2-J/4 gal. per square.

All joints must be grouted smooth and level
with the deck surface. Al slab surfaces must
be sven with the surface of the adjacent siab,
or edpes must be gradually and smoothly
tapered 10 adjacent slab.

For precast concrete. strip all joints with §”
wide felt stripping set in Koppers Flashing
Cement, or 6" wide KMM Standard membrane
substrate-fused.

WOOD FIBER DECKS

KMM Aluminum Membrane should not be
applied directly over wood fiber decks. A glass
base sheet set in steep asphalt must be applied
prior to the apphcation of KMM Aluminum
Membrane. The base sheet shall be lad
unsttached prior to KMM Stangard
application,

GYPSUM DECKS

Decks must be cleared of dirt and debris and
all other foreign matter and all holes, cracks or
other voids must be filled flush with the
surface.

Poured gypsum decks sometimes cause
trauble because the roofing s laid before the
deck is thoroughly dry. When this happens the
result is a blisterad and buckied membrane, or,
just as senous, nsulation curls and makes an
unsatisfactory job. The roofing contractor,
backed by the architect, must insist on a
thoroughty dry deck before beginning work.

Al joints must be grouted smooth and level
with the deck surface. Slab surfaces must be
even with the adiacent slab surface or the
odges must be graduslly and smoothly
tapered to the adjacent
KMM Standard may be

o ipid directly over
the deck surface, )

Prior to the application of KMM Aluminum,
nail a glass base sheet terminating at the base
of the cant or at the perimeter ot the deck
under metal edges.

WOOD DECKS "=

Pltywood shail besxterior grade. All wood shal)
be well sessoned, dry, and preferabiy treated.
End joints shall have adequate beanng. Loose

or void knot holes, targe cracks. etc.. shall be
covered with approprists material. All nail

mm be fiush with surface of wood

KMM Standard Membrane: When applied over
wood decks, lay a base shest unattached over
the deck surface, lapping 4 on side and ﬁ,don
oend lape.

KM Aluminum: Not to be appled directly 10
wood decking. Where specified over wood
decks, the wood surtace shall be covered as
follows:

Nail glass base sheet with approximately 100
acceptable naifs (capadble of developing a
minium 40 pound nail pull-out strength)
{oliowed by a glass base sheet solid mopped i
stesp asphatt.

LIGHTWEIGHT INSULATING DECKS

Lightweight insuiating decks include
lightweight aggregate concrete (20 to 40 Ibs.
per cu. ft. oven dry density); foamed concrete,
gypsum and thermosetting asphaitic decks.

———SEEREE
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Single-Ply Roofing Systems (Cont.)

KM Standard may be loosely laid directly
over the geck surface.

when KMM Aluminum is specified the
following requirements must be met, prior to
apphication of the KMM:

1. Except for Dycon® Concrete. lightweight
insulating deck systems must be capable of
venting excess water vapor to the underside.

Koppers will not accept lightweight insulating
decks when placed over vapor barriers, poured
concrete substrates, unvented metais, or any
type of base which wili not permit these
matenals to vent from the underside. This s
necessary to prevent a water vapor pressure
build-up under the built-up roofing.

Occasional or spot vents through the raofing
as the only venting method are not satisfactory
substitutes for underside venting.

2, Nailable decks  must be capable of
developing at the very minimum, a 40 pound
nail pull-out or withdrawal strength.

3. A glass base sheet must be nailed
terminating the base sheet at the base of the
cant or at the penmeter of the deck under
metal edges. (100 nails per sq. min.)

4, Koppers will not be responsible for failure
of the insulating deck to remain integral or for
disbonding of the roofing from the surface of
the deck.

»ard type insulation is to be applied over
.. .wveight insulating deck, provisions must
be made between the fill and the board
insulation to prevent fill moisture from
atfecting the insulation and roofing.

Vapor Retarder

Recommendation of a vapor retarder is the
responsibility of the design ' professional,
including selection of compatible materials
and snstallation method.

Expansion Joints (Building)

KMM roofs, especially those employing the
loose laid membrane concept, are abie to
withstand building movement (10 a grester
degree than conventional matsrisis, but good
design practices dictate that expension joints
should be employed for protection of the
overall roofing system. The use, location and
design of building expansion joints should be
taken into consideration at the time of the
original building design.

Although provisions for adequate expansion
joints are the responsibility of the building
designer, Koppers offers the following
recommendations for the protection of the
roofing system due to stresses caused by
expansion and contraction of the building.
Building expansion joints should be instalied:
1. ‘arge roof areas install expansion joints
1t oot Intervals,

2. At all places where the structural supports
and roof assembly change direction.

3. Where types of adjoining deck materials
changes.

KOPPERS). . ..-
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STANDARD GRADE

Length

Thickness (overall) .....
Top Layer, nominal
Bitumen Layer, nominat
Central Core, nominal ............
Bitumen Layer, nominal
Bottom Layer, nominal

Net Coverage per Roll
WeightperRoll ......o«.oiinviiniae,
Weight of Core Mandre!

ALUMINUM GRADE

Width of Aluminum Foil ..........
Length ...... .. ccovviiennnne .
Thickness (overall) .............
Top Aluminum Foil, nominal .. ..
Bitumen Layer, nominal ......
Centrai Core, nominat ........
Bitumen Layer, nominal ......

Gross Arsa per Roll '~<.—-.
Normal Joint Overtsr ™
Net Coverage per Roll

Weightper Roll ........ .0

KMM® TYPICAL DIMENSIONAL PROPERTIES

Gross AreaperRoll ..................
Normal Jont Overlap.........c.......

Width overall .....vviverieeanrannnn.

Bottom Layer. nomsnal .............

SRSRRLIATED 0.013 m* 0.0005 wn

v......... 1111 sqm 18 sq ft
10~ cm 39 n
10 sqm 107 sq ft
34 kg 74 b

cevseense. 1O kg 225 b

Weight of Core Mandrdy# ..........

TYPICAL MEMBRANE PROPEHTIES

STANDARD GRADE -
Strength of Joints ................ e ieaaeaas Exceeds strength
of membrane
Water Vapor Permeability (ASTM € 96 — Method B)
8 gh/M .. Teeeresneen ebeaesiaasrseianes 0.0288

«b. grains/hAt? ... ..., Sribessasresassresensesian 0.00007
Permeance — Perms (graina/h/itin. Hg............... 0.0001
Pliability at -20°C (ASTM D 228) ......oovvvvvnannnnnn Passes
Water Absorption (ASTM O 570:5 at 50*C), g........... 0.08
Dimensional Stability (ASTM 01 570:5 d at 50°C), % . 0.5

Sag Resistance (ASTM D 1855 (modified) :85° C) cm 0.1

Thermal Conductance (8tu — in/h/it*F) ............. 1.08

METRIC ENGLISH
110 cm 433 n
100 m 33.1 ft
4 mm 0.157 in,
0.013 mm 0.0005 n
193 mm 0076 in
009 mm 0.0035 in
193 mm 0076 n
0.013 mm 0.0005 in
.......... 11.11 sgm 119 sq ft
.......... 10 cem 39 in
10 sgm 107 sq ft
.......... 4“4 kg 97 ib
1.0 kg 22 b

3 mm 0.118 in
009 mm 0.0035 in
14 mm 0.055 in
008 mm 0.0035 in
14 mm 005 in

Where control, expansion or contraction joints
are provided in structural steel, deck matenals
or deck system, provisions must be ruade for
their continuation through the roofing system.

Board Insulations

These insulations come in varying thicknesses
and sizes. The insulation manufacturer's
spacifications shall be followed and, M
addition, shall be in compliance with Koppers
General Requirements.

Roofing squipment must be of a type which
will not damage the insulation used. Broken or
damaged insulation sheets can only be used
whaen the damaged portion is cut out. _

No more insulation shall be laidin & day than
can be protected by KMM membrane in case
of sudden weather changes. Edges of

insulation shail be brought closely together
and shail not be forced into place. Where
insulation joins vertical surfaces, the
insulation shal be cut in a neat manner,
allowing at least 4" clearance. insulation
joints must be staggered.

When more than one layer of insulation is
used, joints in each layer shali not coincide. All ~
hyon shall be paraliel t0 preceding layers.

‘ UndoHoou laid KMM Standard Membrané. -

insuiation other than urethane., urethane
composite, and isocysnurate may be laid
loos# if the thickness of the board is minimun

LTS c;nmumbotmmdtomnmuq-i"ﬂ

joints. =

these specifications. steep asphsit and/or
fasteners must possess a minimum uplift
mmnaodepomettoot(PSF)
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Single-Ply Roofing Systems (Cont.)

Suitabiity of the kind of attachment is
dependent upon the type of insulation and its
substrate This shouid be investigated by the
specifier along with the various requirements,
inctuding wind uplift resistance, as described
in the local building code and/or policies of the
Insurance agencies involved.

Koppers will accept the uss of mechanical
fasteners prowiding insulation manufacturer
recommendations are {oliowed, and they are
approved by FM.

FM Approve& tasteners may be usad providing
a glass base sheet is solid moppedin asphait to
cover all insulation.

Exeltherm Xtra — is acceptable loose laid
under KMM Standard. May be used under
KMM Aluminum when set in steep asphalt or
mechanically fastened and covered with a
glass feit base sheet set in steep asphalt. (Use
of Exsitherm Xtra under KMM qualifies for a
Gold Seal Guarantee).

Periits, Fiber Glass, and Fil
insulations may be used under KMM
Aluminum only when a glass base sheet is
firmly attached to the insulation with steep
asphalt, prior to the application of KMM
Aluminum. KMM Standard may be loose faid
directly over these insulations.

Polystyrene is not acceptable under KMM
Aluminum. Polystyrene with minimum 1.5 ib.
density 1s acceptable under KMM Standard
when the potystyrene 15 covered with a locse
laig base sheet.

Ursthane and Urethane Composite insulation
boards over metal decks must be mechanically
tastened with 5 approved fastensrs per 3' x 4
board. Fasteners must be located at each
corner and in the center of the board. For
double layer appiications, 1t is acceptable to
tfasten the first layer and solid mop the second
layer in steep asphalt at the rate of 30 lbs. per
square. On other. decks and other existing
smooth surfaces, urethane and urethane
composite boards may be mechanically
fasiened as stated above, or solid mopped in
steep asphait at the minimum rate of
approximately 30 ibs. of asphait but of
sufficient quantity to insure total attachment.
Over these insulations a glass base sheet must
be applied in a solid mopping of steep asphait
prior 1o the application of KMM Aluminum
membrane.

Consult your Koppers Representstive for use
of other types of insulation.

Waterstops
(Temporary Protection)

At the end of each day's work, watsrstops must
be instalied to protect the insuiation or
substrate against water penetration.
Waterstops consist of a single ply of KMM
membrane (Standard or Aluminum Grade)
extending a2 minimum of 8" beyond the
terminal edge of the insulation. The leading
edge of the membrane is then substrate-fused
to the deck and top-sesied. Waterstops should
e continuous and tight.

These temporary protective measures must be
detached cieanty when work is resumed. KMM
Membrane must be removed from the deck
back to the top of the insulation.

24

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 extend not less than 1"
beyond the apron or flange.

Nailers should be treated to preserve their
condition and hence their nail retentive power
{or the expected life of the roofing. Creosote or
ollborn preservatives may affect the roofing
they contact and should not be used. Nailers
should be pressure-treated with a waterborn
preservative such as Wolman® saits or with
penta applied in a liquified petroleum Qas
carrier such as the Celion® process.

Woilman® and Celion® are registered
trademarks of Koppers Company, inc.

Traffic Surface -

Where heavy traffic is anticipated over KMM
Membrane, a suitable tratfic surface such as
Careytred® should be provided. Traffic pads
shall be sat in place over an additional pty of
KMM membrane — fused to the KMM roof.

Inspection and Patching

All KMM membrane must be carefully

inspectad for construction damage and

impertect heat fusion prior to the installation of
the protective topping. It 1s advisable 10
inspect lap fusions at the end of each work
day. Any holes or tears must be patched with
the appropnate KMM membrane. The patch
must extend at least 4" in all directions trom
the edges of the tear or puncture. Seal into
position with interply fusion and top sealing
for Standarg KMM membrane. Seal Aluminum
KMM membrane by interply fusion.

Streaks or seams of bitumen on Aluminum
KMM membrane may be touched up by high
quality aluminum paint,

Cold Storage and
Freezer Buildings

KMM Standard roofing systems may be used
in cold storage and freezer buiiding
applications; with or without a ventilated air
space between the deck and the insulated
refrigerated area. For specitic recom-
mendations, consuit your local Koppers
representative.

Materiais Protection

Ailthough KMM membrane is waterproof in the
roll, good practice dictates that it should be
protected when stored cutside by raised
platiorms and adequate cover,




Single-Ply Roofing Systems (Cont.)

General Terminology and Reroofing
Application information

. .roofing Information

Rerooting Design Considerations:

During the reroof design and specification
phase, and prior to commencement of roofing
work, it 15 the responsibility of the building
owner to have his architectural and/or
structural consultant ascertain if the existing
roof structure with the new roof installed will
meet all local bulding codes. including
structural limitations. If additional insulation 18
to be part of the rerool. an evaluation of the
dew point location and its effect on the roofing
system shall be determined by the owner,

Note: Koppers will not be responsible for any
damage caused by excess loads on structural
systems or damage due to rate or change in
location of dew point.

Condition of Surtace to Receive
KMM Membrane

a. Gravel Suriaced Roofs: Remove lcose
gravel, surface irregulanties. and repair any
existing blisters, buckles, etc. Apply a
minimum %" approved insulation,
mechanically fastened or set in stesp asphait
prior to application of KMM.Membrane.

b. Smooth Surfaced Roofs: Remove or repair,
as necessary. any blisters or other abnarmality
of the existing membrane to give a surface
which 15 free of sharp edges prior to the
application of KMM membrane. Repairs must
' made with layer of Standard KMM
wbrane substrate-fused and top sealed at
u.e edges.
Prior to applying KMM Adhesive for KMM
Aluminum Membrane application, prime roof
surface with High-Pen Primer 452 at the rate of
approx. ¥% gallon per 100 .2, allow to dry.

c. Moisture In the Existing Roof: KMM
Aluminum membrane (Specification No. 630)
1s always adhered to the substrate. It is not
recommended for application directly over
roofs which contain moisture,

KMM Standard membrane (Specification Nos.
610, 620 and 690) is loosely laid and ballasted
by an aggregate topping. This system will
tolarate campness in the substrate and,
depending upon the existing situstion, extra
precautions may be required such as spot and
penmeter venting.

Note: For recommendations regarding
specific precautions to be taken, see your iocal
Koppers sales representative.

KMM Terminology

Heat fusion is a general term used to describe
specific methods of adhesion of one layer of
KMM membrane to another surface. In the
process of heat fusion, the bitumen of the
membrane i3 heated vith a direct flame until it
18 plastic enough to flow under pressure. When
nrassure 1s immediately exerted !0 this
ned bitumen, it fuses to the surface to
.ch it is applied. Specific types of heat
fusion are described below. it shouid be noted
that the external plastic film presant will break
and draw apart with the proper application of
the flame.

Substrate fusion is the specific type of heat
fusion used to secure the KMM membrane toa
substrate. The underside of the KMM
membrane is heated until plastic. The heated
underside is then quickly pressed or forced
against the substrate surface so that a slight
“run~out” of bitumen from beneath the edge of
the membrane 18 observed. A fused seal is t0
be obtained. »

interply fusion is the specific type of heat
fusion used to obwin a waterproo! seal
between two overlapping sections of KMM
membrane. In practice, the flame s applied
simultaneously to both surfaces of KMM
membrane until each becomes plastic. For
KMM membrane end and side laps, heat the
bottom of the overiapping section, and the
upper surface of the lower sheet until it
becomes plastic. The two surfaces are pressed
together to form a fused lap or ssam of at least
4" in wigth. A slight “run-out” of bitumen from
the lap joint is to be obtained.

Top sealing is the specific type of heat fusion
usad to make the second seal at substrate-
fused and interpiy-fused joints. it is spplicable
only to KMM Standard membrane. Top sealing

KOPPERS
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is accomplished by heating a 2" to 3" section
at the edge of the top sheet until plastic. To
develop a smooth, continucus lilled joint,
move the softened bitumen from the top sheet
over the joint and onto the overiapped
membrane with a roundnosed trowsl.

Heat fusion equipment The recommended
torch equipment for fusing KMM laps is the
KMM Torch Tip attached to the Goss AP-8 or
Ap-~12 handie. A roundnosed KMM Trowel is
recommended for substrate fusion, interply
fusion and top sealing.

KMM Aluminum | Fusion
The watertight lap is obtained on Aluminum
KMM membrane by the heat-fusion
attachment of the upper sheet to the exposed
4" selvage edge of the lower shest.
" membrane must extend over the
selvage edge and approximately %" onto the
sluminum sustace. During interply fusion of
this lap, a bitumen bead shaii be forced from
between the mated edges. A slight heating of
the edge of the upper aluminum surtace while
pressing with & trowel will aiso be beneficial in
obtaining & unitorm waterproct bond.
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Single-Ply Roofing Systems (Cont.)

KMM?® Ballasted System No. 610
“ituminous Aggregate Topping (BAT) System No. 620

Loose round :
nver gravel e, I

Stonemat

KMM Standard
Membrane

Top layer of
gravel aggregate .
KMM Aggregate oo -
Binger ==————. (¥
Bottom layar
of Grave! e,
lggroqn-

~4"‘

KMM Standard
Membrane

Materials
per 100 sq. ft. of roof

Slope Requirements

1" per foot maximum with loose

KMM Membrane (Standard) 1ply aggregate topping, 1% per foot
Stonemat or No. 15 Non-Perforated maximum with BAT topping, 1" per
Asphalt Felt 1ply foot maximum with Paver Stones.

Surtacings
Loose Aggregate 1,000 Ibs. min.
BAT System 650 1bs. min.
Paver Stones 1.000 Ibs. min.

General Information

General Requirements on Page 22 through 25
and Flashing Detasl/Specifications on pages
30 through 32 are a part of this specification
and must be adhered 1o where applicabie.

Prior to beginming instaltation of the KMM
roofing system substrates shall be inspected
by the roofing contractor for dryness,
smoothness, ngidity and freedom from debris,
All projections and holes which might cause
rupture of the membrane are {0 be repaired.
Review “Deck Requirements”, Page 22.

Procedure

1. Pnior to starting the application of the
roofing membrane, cushioning or stripping
layers of Standard Grade KMM membrane
shall be applied in areas of potentially high
stress or sharp edges. These areas include
interior and extenor cormers, Major changes in
directions of siope. metal flanges, etc.
Cushioning laysers shall be applied priorto the
main KMM meambrane system and shall be
fused in place, and then top-seaied o form a
ooth transition surface.
« Prime new and existing metal, masonry
walis and wood surfaces with High Pen Primer

452 at rate of % gal/squars. Allow to dry
pnor to fusion of KMM.

3. Coat face of fiber cant strip with KMM
Adhesive (approximately 2 gais/square) and
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allow to dry before fusing KMM roofing
membrane to cant.

4. Determine the direction of water drainage
and the low point of the deck. Beginning at the
low point of the roof siope, install one ply of
KMM Standard membrane. The direction of
laps shall be such that the water flow is not
against the laps. The direction of the overlap
shall bs changed as the direction of the water
flow changes.

5. Each sheet ot KMM membrane shall be sat
in place for 30 minutes and shall be stretched
to remove any wrinkies prior to fusion. Extend
the KMM Standard roofing membrane &
minimum of 4” above all cants.

6. All side and end laps shall be 4" and
interply-fused and top sealed. Pressure shall
be applied with a steel rolier (minimum 6
inches wide) immaediately behind torch while
bitumen is still moiten. End laps of KMM
Standard membrane shall be staggered s
minimum of 8. Interply fusion of side iap shall
be compieted before fusing end lap of the
same sheet.

7. Extend the KMM Standard roofing
membrane 8 minimum of 4 above all cants.
Substrate-fuse to face of cant and wall, and
top-seal aiong the upper terminal sdge. When
fusing KMM 1o wood or other materiais that
easily bum, apply torch o KMM only and press
KMM into place.

8. Any KMM Standard membrane which will
not otherwise be covered by a topping shall be
protected with a layer of Aluminum KMM
membrane extending 2 minimum of 4" beyong
the edges of the unprotected membrane and
substrate-fused around its penmeter. Specific
details of the instaliation must be agreeg upon
between the architect and Koppers prior to
installation.

9. Install KMM Aluminum tflashings n
accordance with flashing specification
descnbed on Pages 30 to 32.

10. At the end of sach day's work, temporary
waterstops must be instatled to prevent water
penetration. Waterstops must be completely
removed before continuation of application.
See Page 24.

11. The contractor shall thoroughly inspect
compieted KMM membrane at the end of each
day's work as well as just before top sealing,
and ballasting.

12. When the flashings have been completed,
lay Stonemat to completely cover KMM that
will receive loose aggregate or No. 15 non-
perforated asphait feit when BAT is used.
install a8 loose aggregate over Stonemat or
bituminous aggregate topping over No. 15
non-perforated asphait felt. Refer to Page 27.
13. In accordance with good roofing
practices, it is necessary to protect the roof
membrane from damage by the trades and
wind upiiftt. Al KMM Standard membrane shall
be covered with Stonemat and ballasted within
48 hours foliowing its instaliation.

14. For reroofing information, refer to Page
25.




Single-Ply Roofing Systems (Cont.)

Loose Aggregate Topping and
RAT Installation Information

ruose Aggregate Top
Surfacing for

B. General Application Instructions
Preparation:
1. BAT is applied when the KMM roofing and

KOPPERS| . «.-

Architectural and
Construction Materials

Ibs. per 100 sq. 1. to achieve a finished surface.
Aggregate application by gravel buggy Is
recommended. Heavy accumulations of

System 610 flashing applications are complete. First aggregate should be evenly distributed.
application of stone must be applied within 48 Aggregate should be apphied mmediately
A. Aggregate: hours of membrane application. after applying KMM Aggregate Binder.

Washed round river gravel graded to %"
nominal size (S.P. No. 57 — U S. Department
of Commerce Simplified Practice
Recommendation R-163—). See “Aggregate
Size Table” below.

Where washed round rnver gravel is not
available, aggregate samples must be
submitted to Koppers Technica! Department
for approval. Slag is not a permissible
aggregate.

8. Application

1. Stonemat must be installed prior to
aggregate surfacing, overlapping 4" minimum
at end and side laps. Stonemat must extend at
least 2" beyond edge of aggregate at perimeter
of roof but In no case shouid 1t extend beyond
outside edge of gravel stop. Stonemat must
completely cover KMM Standard.

2. Over the Stonemat, apply loose aggregate
at the rate of 1000 Ibs. min. per square.

3. Aggregate application by gravel buggy s
recommended.

Koppers Bituminous

Aggregate Topping (BAT) —
p Surfacing for

System 620

BAT topping consists of graded gravel and
KMM Aggregate Binder.

The BAT is applied to the roof as topping atthe
rate of 650" to 700 Ibs. per square
(approximately % to 1" thickness).

A Materinis

KMM Aggregate Binder was formulated for
binding the specified aggregate applied over
KMM Standard roof systems to protect the
KMM membrane. KMM Aggragate Binder is
not 1ntanded for use as an adhesive Or repair
material. Bincer should be kept in warm
storage during cold weather.

Aggregate: The gravel aggregate is to be ciean
and size graded to nominal %” round grave!.
(This 1s equivalent to S.P. No. 8§ — US.
Depantment of Commerce Simplified Practice
Recommendation R-163.)

2. Roof surface must be free of ponded water.

3. Lay No. 15 non-perforated asphalt felt
loosely over KMM Membrane prior to BAT
topping, overtapping 4" minimum at end and
side laps.

Application of BAT Topping:

BAT is applied in three steps resulting in a
protective topping weighing 650-700 pounds
per square. The steps are as follows:

1. Gravel aggregate is applied at the rate of
450-475 1bs. per 100 sq. ft. on the No. 15 feit.
Aggregate application by gravel buggy s
recommended.

2 KMM Aggregate Binder should be stirred
thoroughly until the mater:al is of uniform
consistency. KMM Aggregate Binder is
sprayed on the aggregate st the rate of
approximateiy 3 gaiions per 100 sq. ft. using
suitable spray equipment. Keep KMM
Aggregate Binder at room temperature prior to
pumping during cold weather.

3. An additional layer of aggregate is then
applied over the binder at the rate of 200-225

Paver Stones

Paver stones are acceptable ballast as long as
minimum weight 18 1000 Ibs. per square.

A. Application

1. Pavers must be set on pedestals such as
Terring Rings. Pavers must fit snugly against
spacers.

2. As an aiternative to above-mentioned
pedestals pavers may be set on 6” squares of
%" thick traffic pad such as Careytred. Corners
of pavers must be centered on 6" squares
aliowing an approximate %" gap between
pavers.

B. Maintenance:

Regular inspections (twice annually) must be
made to ascertain that pavers and pedestals
remain intact. Deteriorated and broken pavers
and pedestals must be replaced to prevent
damage to the KMM membrane. If deteriorated
or broken pavers and/or pedesials are
discovered, inspect KMM for damage.

Aggregate Size Table

Grading Requirements for Coarse Aggregates from ASTM Standard C 33 — Standard Specification for Concrete Aggregate Use Size #8 in making 1
Bituminous Aggregate Topping (BAT). Use Size #57 for Looss Aggregate Topping.

Amounts Finer than Each Sleve , Wi Percent | li
Nominal Size (Sieves % in 1in, Y in % in. »in No. 4 No. 8 No. 16 -[:
. Size with Square (378 (250 (19.0 (125 ({13 4.7 (% ] (1.18 i
umber Openings) mm) mm) mm) mm) mm) mm) mm) mm) b
57 1in. to No. 4 : .
(25.0 to 4.75 mm) 100 95 10 100 — 25 to 60 T - 0to 10 0to5 - :
8 % in. to No. 8
(9.5 to 2.38 mm) — — —_ 100 85 to 100 10 to 30 010 10 0toS
. 27
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Single-Ply Roofing Systems (Cont.)

KMM Aluminum Adhesive Bonded System No. 630
4ot Mopped System No. 630-I

KMM Acghesive or
steep asphalt over
Deck or
Insulation

XMM Aluminum
Membrans

Interply

Materials
per 100 sq. f1. of roof
KMM Adhesive (630)

KMM Membrane (Aluminum)
Steep Asphalt Type 1} (630-TH)

Slope Requirements

4" per foot with positive drainage. Koppers
will not be responsible for damage caused by
ponding water.

General Information

General Requirements of Pages 22 through 25
Flashing Detail/Specifications on Pages 30 to
32 are a part of this specsfication and must be
adhered to whera applicable.

rior to beginning installation of the KMM
roofing system, substrates shall be inspectegd
by the rooting contractor for dryness,
smoothness, ngidity and freedom from debris,
All projections and holes which might cause
rupture of the membrane are to be repaired.
Review deck requirements Page 22.

Procedure '

1. Prior to starting the application of the
roofing membrane, cushioning or stripping
layers of Standard Grade KMM membrane
shall be applied in areas of potentially high
stress or sharp edges. These areas include
interior and extenor COmMers, Major changes in
directions of siope, metal flanges, etc.
Cushioning layers shall be applied pnor to the
main KMM membrane system and shall be
fused in place and top-sesied to 2smooth
transition surface.

2. Prime new and existing metal, masonry
walls and wood surfaces with High Pen Primer
452 at rate of %% gal/square. Allow to dry
prior to fusion of KMM,

3. Coat face of fiber cant strips with.KMM
Adhesive (approximately 2 gals/square) and
allow 1o dry before fusing KMM roofing
membrane to cant.

4. Valleys of roofs sioped 1" per foot or more
shali be protected as follows:
a. (No. 630) — A layer of KMM Standard
hall be set in KMM Adhesive 1%-2 gais/square
nd top sealed.

b. (No. 630-Il1) — A layer of Glass Base
Sheet shall be solid mopped in steep Asphalt
Type i1l at 18-234/square.

KMM Standagrd and/or Base Shest shall extend
a minimum of 12" up the roof siope and 8" up
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vertical surfaces. Laps shail be 4" at side and
end laps. KMM Standard shelizBie interply
fused and top sealed..

8. Determine the direction of water drainsge
and the low point of the deck.

Beginning at the low point of the roof siope,
install one pty of KMM Aluminum membrane.
The seivage edge of the Aluminum KMM
membrane shaii be positioned on the high side
so that the direction of the flow of water is not
against the laps.

installation

1a. (No. 830) Set the KMM Aluminum
Membrane into a full bed of KMM Adhesive,
applied at the rate of 1-1% gal/square. (See
Adhesive Alerts) While achesive is still wet, use
linoleum roiler thoroughly, roting from center
to edges of membrane !0 obtain total
adhesion, and to remove all entrapped sir from
under membrane. On steep siopec surfaces
use of a stiff broom is aiso acoeptable.

10, (No. 830-I). Set the KMM Aluminum
membrane into & solid mopping’ of steep
Asphalt Type Il at the rate of 18-238/square,
and immediatsly broom into the sThep asphait,
Leave top of sheet, including seivage, and
termination areas free of asphait to allow
interply and substrate fusion. 0

2. Subsequent courses are to be laid with 4"
end and 4%" side laps. from the first course
progressing to the high point. Aliow laps 1o
remain open as long as possible before fusing.
Side laps shall be interply fused pnor to
interply fusing of the end lap of the same sheet.
Pressure shail be applied on the top of the lap
to insure solid contact.

Overiap of side laps ‘must extend %" onto
aluminum surfacs.

3 End laps of KMM Aluminum membrane
shait be staggered a mimmum of 8. Interply
fusion of side lap shall be compieted before
tusing end lap of the same sheet.

4. Leave laps of KMM Aluminum membrane
open and delsy fusion as long as possible. Be

- certain that all laps are fusad before leaving job

for the day.

§. Extend the KMM Alutinum roofing
membrane a minimum of 4" above all cants.
Substrate tuse to face of cant and wall. When
fusing KMM-to wood or other materials that
burn easily, apply torch 1o KMM only and press
KMM into place.

8. install KMM Aluminum Flashings in
accordance with flashing  specifications
cescribéd on Pages 30 to0 32, °

7. At the end of.each day's work, temporary
“‘waterstops ‘must be installed to protect from
water penseiration. Waterstops must be
compietety removed before continuation of
applicstion. See Page 24.

@, The contractor shall thoroughly inspect the
compieted KMM membrane at the end of each
day's work and when the job is finished.

9. After completion of the Aluminum KMM
roof and flashing system, a high qualty
“chrome” paint may be applied to any exposed
streaks or ssams of bitumen.

10. For reroofing information, refer to' Page
25,

Adhesive Alerts

Adhesive shouid be stored at room
temperature to facilitate application. Do
not apply to frosty or moist surfaces.

KMM Adhesive can be applied by brush,
rolier, or squeeges. Do not thin adhesive.
Mix thoroughty. ’
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Single-Ply Roofing Systems (Cont.)
KMMe Insulated Roof Membrane Assembly System No. 630

Gypsum, of KMM

Minerat Board

Standard /

I I

Stonemat

Styrotoam RM*

= Steel Deck

e (/

Deck (other than stest} KhM

Stangard /

Styrotoam RAM*

7

{

Materials
per 100 sq. ft. of roof

Slope Requirements

1" Maximum Positive drainage

KMM Standard 1 ply is required.
Styrofoam RM* Desired Thickness
Stonemat 1 ply
Aggregate 1000 {bs. minimum

General Information

General Requirements on Pages 22to 25 are a
part of this specification and must be adhered
to where applicable.

Prior to beginning installation of the KMM
roofing system substrates shall be inspected
by the roofing contractor for dryness,
smoothness, rigidity and freedom from debris.
All projections and holes which might causs
rupture of the membrane are to be repaired.
Review Page 22.

(Thermal value of STYROFOAM brand plastic
foam insuiation.) Average vaiuves based on five
year aging of one inch sampies at 75" F when
{ested by ASTM C177 and/or CS18

*Trademark of the Dow Chemical Company.

Thickness R <
1 5.00 0.20
1% 6.25 0.18
%4 7.50 0133
1% 8.75 0.114
2 10.00 0.10
2% 12.50 0.08
3 15.00 0.067
% 17.50 0.057

cxposed STYROFOAM RM is subject to
yeliowing due to direct radiation of sunlight. it
STYROFOAM RM 18 exposed for ionger than 3
weeks it 1S necessary for a Koppers
representative 3o authorize continuing the
instaliation.

Roofs must be designed and constructed to
drain completely free of water within 48 hours
following a rain. Due to the deflection of steei
decks, it is aimost always necessary t0 provide
slopes to properly placed drains.

The drain must be set directly on the deck so
that the clamping ring is not higher than the
rigid board. Sumps are recommended.

All flashing must be complsted in each area
prior to installing STYROFOAM RM.

Because tha stone is not applied in bitumen it
need not be dry and installation can occur in
any westher.

The wood or plywood deck must be property
attached to supporting members and must be
of sufficient thickness to prevent excessive
deftection between supporting “members.
Wood roof decks shall consist- ol well-
seasoned iumber. and edges of the board shall
be tongued and grooved, ship-iapped or
splined to prevent ditterential flexing of the
boards. Any significant voids shall be covered
with sheet metal.

Nots: The following general specification is
intended only a3 a guige. For more specific
information. consult your Koppers
represeniative.

Procedure

1. Decics )

A. Poured and precast concrete, gypsum and
lightweight concrete decks shall have KMM
Standard Membrane laid directly on the deck
following guideiines on pages 22 and 23.

8. Wood and wood fiber decks shall have a
base sheei aid over deck unattached to the
deck.

C. Steel Decks shall be no ighter than 22
gauge. install a rigid board of 4" min, gypsum
or %" min. minsral board. Be certain thickness
of insulation board is adequate for flute span.
%" gypsum board shall be firmly attached to
deck with steep asphalt at the rate of 151bs. per
square, or mechanical fasteners approved by
Koppers. Minimum of four fasteners per board
is required and shail be located at the corners,

12" from the edges. Rigid board %" or thicker .

shail be attached with stesp asphalit, or two
approved fasteners per board.

2. KMM® Standerd Membrane Application
KMMe Standard Membrane shail be applied
as per KMM Roofing System Specification
No0.610 . Flashing shall be in accordance with
appropriate KMM Flashing Specification.

3. instaliation of Styrofoam RM* Brand
Plastic Foam

It is recommended that STYROFOAM RM
brand plastic foam be placed on the
membrane as the membrane is completed.

Install the bosrds CHANNELED SIDE DOWN
with closed joints; stagger end joints. The
maximum acceptable opening on a random
basis is %”. Install the foam to within %" to ¥%”
of projection and cant strips.

4. Aggregale Surfacing

Atter placement of STYROFOAM RM, install
Stonemat over insulation overlapping 12" and
immediately place aggregats over Stonemat.
At roof perimeter, Stonemat shall extend a
minimum of 2°-3" beyond edge of foam. An
additional 4" piece of fabric is required around
projections. Full widths of Stonemat should
always be used.

Aggregate shall comply with ASTM C-33 Size
Number 57 or %" crushed ‘stone. Apply the
aggregate at the rate of 1000 ibs. per square
{10 PSF). As a general rule, %" stone at 1000
ibs. per square will be approximately 1%"
thick. Place 2000 Ibs/square of ballast or 17
Ibs/tt? paved around perimeter, drains, and
large penstrations.

Concrete pavers may be substituted for the
stone to provide added usefulness to the roo!
area and t0 provide resistance to extreme
winds. Pavers must sit on pedestals.
Decorative stone top sufacing of the correct
gradstion can be used for architectural impact.

WARNING: STYROFOAM brand
insulation is combustible and may
constitute a fire hazare if improperty used
or installed. it shouid be adequately
protected. Use only as directed by the
specific instructions for this product.
STYROFOAM beand insulation contains a
ftame retardant additive to inhibit
sccidental ignition from smali fire sources.
During shipping, storage, installation and
Use, this materia! shouid not be exposed to
open flames or other ignition sources.

For proper protection of STYROFOAM
brand plastic foam in storage, consult the
National Fire Protection Association
(NFPA) standerds or tm authority having
jurisdiction.




Single-Ply Roofing Systems (Cont.)
KMM Flashing Systems

zscription
Flashings are the terminal closures of a roofing
system which perform a waterproofing
function. Flashings must be installed at ail
intersections formed by vertical surfaces to
prevent water from entenng the roof system.

Koppers flashings are an integral part of a
Koppers roof. Designed for flexibility, KMM
Aluminum flashings wilt provide many years of
service.

Flashings must be installed as roofing
progresses to prevent possible water damage
to insutation and/or deck under the roofing.

General Requirements

1. All surfaces must be dry, frost free,
reasonably smooth, clean, rigid and free from
debris, toose materials, projections, holes,
release agents or other contaminants which
might cause rupture of the membrane and/or
adversely affect the KMM membrane
application and performance. Dust shall be
removed trom the surface immediately before
application of the KMM Flashing system.

2. it guaranteed flashing is required, it must be
installed in conjunction with a Koppers
guaranteed roof and can be guaranteed for
standard penods up to but not greater than the
penod for which the rocfing 1s guarantsed. To
be guaranteed, flashings must be set at least
12" above the roofing surface.

3. Metal Cap flashings are not guaranteeable
and are not included under any flashing
guarantee.

4. Metal work of any description used as
flashing or a part of a flashing system is not
guaranteeable and is not included under any
flashing guarantee.

S. Vertical flashing that terminates without
use of matal counterfiashing, must be stripped
with 8" wide KMM Aluminum Membrane
totally fused 4" onto the wall and 4 onto the
KMM Aluminum Membrane.

6. Cant strips shall be sat firmly into place with
mastic or hot bitumen prior to laying roof
membrane.

7. Porous walls mncluding wood must be
primed with High Pen Primer 452 at a rate of -
% gal.square. Aliow primer to dry. (Minimum 4
hours).

8. Corners shall be lapped a minimum of 6" in
each direction,

9. All metal and wood to which KMM
membrane will be fused shali be coated with
High Pen Primer 452 or KMM Adhesive and
Allowsd to dry before fusion of KMM
‘membrane.

10. Where KMM fiashing is to be installed on a
building with & non-wall-supported deck (tilt
slab precast, masonry, curtain wall, etc.) refer
502 Non-Walt Support flashing detait on page

11. Copper must not come in direct contact
with the aluminum surface of KMM. When
there s a possibility of such contact, coat the
underside of the copper with Koppers Asphait
Roofing Coating 454 or KMM Adhasive.

Flashing System No. 710 Base Flashing

For flashing with maximum height of 14" from roof surface

plication Detail

Extend Downward
4 Min, (optional)

Raggle 1o be Sealedt
Metal Counter Flashing

q e Comentitious TyDe Wal

T Prime with Koppers ::;' Counter
. High-PEN Primer 452 el B
2 KMM Atumium gi.’_'
o™ . KMM Alum Base
x Cant Sirip 10 be Set Flastung — Totatly - -~
E Bitumen or Mastic @2 Supstrate fused -\ R
> Koppers KMM m:s - - - pe
X Rooth ~
l oy B ==
- | 55 Base Flashing

D 2 Max Length — 17 .0"

KMM 10 Extend a . il

Mm.ol 4”on to Rooling

R‘o}!mg Membrane
I— Deck orinsulation

Procedure

1. KMM Aluminum membrane shall be
unrolled and cut to desired width and
maximum length of 11 feet. Note: KMM
Aluminum membrane is available in precust
rolls 8", 12 and 18" wide by 33 long.

" No. 710 Base Flashing shall be fused in
ice 80 that it extends a minimum 4“ onto

-urtace of root and a minimum of 4" above

termination of roofing membrane on wall.

3. Apply pressure to KMM Aluminum
membrane to obtain maximum contact to
surface to which 1t is applied. There shall be no
vaids under the Base Flashing membrane. It is
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imperative that compiate attachment be
obtained to roof surface, roofing membrane
over cant, and the wall. A small bead of
bitumen should be squeszed out at edges.

4, Wsmmoiauﬂuhmmﬂlbo

applied 10 surface of lap ﬁo insure adhesion.
S, Thers shall be no sdhesive used in No. 71Q
Base Fiashing appiication.

8. The flashing must not remain open at the
end of the work day.

7. The contractor shall thoroughly inspect the
completed flashing system at the end of each
day's work.

8 A high quality "chrome” paint may be

Wbmownmhormot
bitumen.

$. Inetall metal countertiashings as fequired.

10. Compiete the 10p surtacing of the roofing
membrane to the base of the cant strip 88 may
be specified.

’y




Single-Ply Roofing Systems (Cont.)

Flashing System No. 720 Wall Flashing

For Flashing with maximum height of 28" from surface of roof

'1 = .
Max length — 6'-6"°

Ketal Counter flashing
P -

-

KMM Alum
Wall Flashing
totally
substrate fusea

Roofing Membrane

Procedure
1. Apply Base Flashing in accordance with
Flashing Specification No. 710,

2. KMM Aluminum membrane used in No. 720
Wall Flashing specification shali bs unrolled
and cut to a maximum length of 66" and
maximum width of 18 inches. Selvage edge
should not be used.

Note: KMM Aluminum membrane is available
in precut rolis of 9", 12" and 18" wide by 33’
long.

3. KMM Aluminum membrane strips shall be
fused into place, overiapping Base Flashing
47, Total substrate fusion to the wail must be
achieved. ’

4. Apply pressure to the fused KMM
Aluminum membrane to obtain maximum
contact to the wall. There shall be no voids
under the Wall Fiashing membrane. it 1S
imperative that the membrane 13 completely
ang tightly fused to the wall. A smali bead of
bitumen should be squeezed out at edges.

5. A 4" overiap shall be interply fused to the
Base Flashing, applying pressure 1o the
surface of the lap to insure adhesion.

8. Subsequent strips of KMM Aluminum
membrane shall be fused into place
overtapping the preceding Wall Flashing 4.
Overiap shail be interply fused and pressure
applisd to the suriace of the lap to insure
adhesion.

7. The contractor shall thoroughly inspect the
compiete flashing system at the end of each
day's work.

8. A high quality “chrome” paint may be
applied to any exposed streaks or seems of
bitumen.

9. Install metal counterfiashing as required.
10. Compiets the top surfacing of the roofing
membrane to the base of the cant strip 23 may
be specified.

Flashing System No. 730 High Wall Flashing

For flashing with a height in excess of 28" from surface of roof

452
Primer

Procedure

4 “nply Base Flashing in accordance with
ng Specification No. 710.

2. KMM Aluminum membrane used for High
Wall Flashing shall be unrolled and cut into
lengths not exceeding 48". Remove the
seivage edge, lpaving 8 maximum width o1 39"

3. Totally substrate fuse KMM Aluminum
Membrane 10 the wall in pieces not to exceed
39" wide by 48” high with 4" overiaps on base
fiashing and previously applied pieces.

4. Each piece of KMM Aluminum membrane
shall be applied with the 48" maximum iength
extending vertically up the wall. it shali overiap
the previously appled course of Base Flashing
or High Wall Flashing a minimum of 4%,

5. Rub, brush or roll thoroughly to obtain
proper adhesicn and to remove all entrapped
arr from under the flashing membrane.

8. The contractor shall thoroughly inspect the
completed flashing system at the end of each
da):'s work.

7. A high quality “chrome” paint may be
applied to any sxpossd streaks or seams of
bitumen.

8. install meta) countertiashing as required.
8. Compiste the top surfacing of the roofing
membrane to the base of the cant strip as may
be specified. .
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Single-Ply Roofing Systems (Cont.)
Flashing System No. 760 Horizontal Flashing

' “{orizontal Flashing

KMM Achesive or
452 Primet on Metal

KMM Alumnum Membdrane

KMM Standard Membrane

Procedure

1. All metat o be covered with KMM
Membrane shall be coated with High Pen
Primar 452 or KMM Adhesive. Allow to ory
thoroughly.

2. Strip metal flanges using 4" minimum
widths of KMM Standard membrans as &
cushioning strip centered aiong the length of
the entire edge of the flange. The cushioning
must cover the edge of the metal where it
meets the roofing membrane a minimum of 2"
and must cover all nail heads. The balance of
the width of the cushioning strip must extenda
minimum of 2" onto the roofing membrane.
Cushioning stnip shall be tused to the roofing
membrane and the metal flange and top sealed

3. Fuse a strip of KMM Aluminum membrane
{approximately 10 wide) to the cushioning
strip, roofing membrane, and metal tlange so
that it extends 4" beyond edge of cushioning
strip onto roof membrane and to the outer
edge of metal flange.

4. Apply pressure to surface of fused KMM
membrane to insure adhesion and solid
fusion.

5. Apply surfacing to roof membrane as may
be required.

le— 12" min - 14" max —

7 (A Treated wood nailer insutatron at edges.
)
Hanging Gutter Hatch—Curb—Expansion Joint Substrate-fused
Refer to Specification No. 760
KMM Aluminum Membrane Substrate-tused
Stancara oot masti Stonemes s Asuraeen
KMM Standard Susponing Tooping s K
Membrana Stonemat Required Substrate-tused
Substrate-fused
e Neome] S - Imeeply-tused
~etal brace
A} I n
\lmumio:r Deck \ insuistion
Gunter
Treatad wood nasier
' ) Treated wood
naiers
Non-Wall Support Flashing Roof Drain

gL

Traated wood nailer (Fasten (o deck only)
Note: Suggested detail where possiility exets that Sitferentse)
movement will occur between deck and vertical surtace. This

T aeta 1s intended &s a Quide Onty.

Nots: Do not apply flame directly to iead flashing




KOPPERS - .-

Koppers waterprOOﬁng and Architectural and
Dampprooting Systems Construction Materials

OR DESIGN ASSISTANCE... waterprooting specifications and related waterproofing field and offers the specifier
: details to maximize the possibilities of a design assistance n achieving the best
S.  the majonty of projects present Such 2 permanently wateright apphication. possible waterproofing systems.

wide variety of conaitions, the specifier must
take precautions I1n the preparation of Koppers has had many years experience:nthe

Coal tar membrane
waterproofing systems

The function of waterproofing and
dampproofing is to prevent the entry or
passage of water through masonry or concrete
structures. The most important proparty that
must be possessed by any waterproofing or
dampproofing material s its ability to resist
prolonged contact with water.

Because of coal tar's natural resistance to
moisture, bacteria and acid, it has proven to be
the most effective hot applied waterproofing
systemn available today.

KMMe membrane
waterproofing systems

Koppers KMM Membrane is a cold applied,
prefabricated waterproofing sheet designed
f sxceptional waterproofing protsction.

a cold applied sheet membrane is
desired, ease of application, dependability,
and economy make KMM the system you can
rely on for your most critical waterproofing
requirements.

Colid-applied mastic

and liquid waterproofing
and dampproofing
systems

Many projects reguire the advantages of cold
applied hquid or mastic moistuweprooting
matenals. Koppers manufactures a wide
variety of quality dampproofing compounds.
Applied by themsalives or in combination with
reinforcing fabrics, Koppers dampproofing
products will assure you of dependable
motsture protection.




Waterproofing and Dampproofing Systems (Cont.)

Coal tar plaza deck and
wall waterproofing systems
Sdgmbrane Waterproofing

.teriais

8. Coal Tar Waterproofing Bitumen A.S.T.M.
D-450 Type Iil.

b, Membrane (Select one or combination).
GLASFAB — A.S.T.M. D-1668.

Tar Saturated Cotton Fabric — A.S.T.M.F-173
Tarred feit — A.S.T.M. D-227.

¢. Concrete Priming Oil =— A.S.T.M. D-43-41,

General Requirements

a. Preparation of surfaces: Surfaces to be
waterproofed shail be reasonably smooth and
free from holes or projections which might
cause puncture of the membrane. The surface
shall be dry and thoroughly cleaned to remove
dust and loase materials immaediately before
application of the waterproofing. Do not apply
waterproofing where effects of freezing or
moisture will adversely affect the
waterproofing application.

b. Applicator: All membrane waterproofing
shali be applied by an expenenced roofing and
waterproofing contractor. *

Appiication Precautions

8. Waterproofing bitumen shall not be heated
above 425°F,

b. Roll or press firmly all plies of membrane
into the hot bitumen and apply without
wrinkles, buckles or kinks.

- On vertical walls apply hot bitumen with
on roller mops or by other suitable
wwplication techniques.
d. Apply membranes on vertical surfaces in
courses not exceeding ten feet in length where
immediate and careful backfilling is not
possible. After each course of the
waterproofing system 1s completed and before
the top mopping is applied, nail each course at
the upper egge before the next course is
applied. Nail each succeeding course end-
lapping not less than 10 inches.

e. Reinforce wall angles, corners or any place
the waterproofing membrane course may be
subject t0 unusual stresses with not lessthan2
additional plies of fabric or GLASFAB
reinforcement and moppings of bitumen.

(. insulate and protect all hot water and steam
pipes which project through or are near the
surfaces to be waterproofed. Take the
necessary precautions to prevent water from
getung between the waterproofing and the
waterproofed surface at all points where the
membrane is penetrated by drains, pipes, stc.
Apply extra plies of reinforcing membrane and
bitumen moppings in these aress.

g. Carefully examine laps which have been
exposed for any length of ime, such as at the
junction of a vertical wail and a slab, for defects
and insufficient lap areas and repair as
necessary before proceeding with further
application.

h. Apply all membrane waterproofing systems
in a workmaniike manner and use wood nailers
treated with a water-borne preservative for all
vertical wall waterproofing.

1. Protect the membrane from damage by
other trades after instatlation to maintain the
integrity of the waterproofing throughout the
structure.

| Ventilation should be provided in enclosed
spaces during application,

Horizontal waterproofing
applications:

1. Beginning at the low point of the slab mop
the surface with hot Koppers Waterproofing
Bitumen and immediately apply the
reinforcing membrane over the entire area.

2. Be sure that sach ply is solidly mopped and
adhered.

3. For the various waterproofing systems lap
the reinforcing plies as follows: (a) Two Ply
Systemn — iap 19 inches. (b) Three Ply System
— lap 24-2/3 inches. (c) Four Py System — lap
27'% inches.

4. Mop the entire top surface with Koppers
Waterproofing Bitumen. The completed
waterproofing forms a firmly bonded system
and the reinforcament shall not be exposad at
any place.

S. As soon as any portion of the waterproofing
has been completed, cover it with the
protaction course specified, such as brick, tile,
concrete, rigid insulation or other specified
material.

Plaza deck
waterproofing applications:

when membrane waterproofing is used in
plaza construction with interior drains and the
finish siab does not rest immediately on the
waterproofing, but on concrete pedestals, the
following aodditional precautions shall be
taken:

1. It deck is sioped to interior drains, specity
Waterproofing Bitumen conforming to ASTM
Specification D450 Type i1.

2. Before the pouring or placing of pedestais
supporting precast finish slabs, agcitionat
ramnforcement shall be instalisg under each
pedestal over existing membrane.

3. Extreme care should be taken to protect the
finished waterproofing from damage by other
trades during construction of towers, etc.
Place a protective course over the finished
membrane until the wearing surface is placed.

4. On precast concrete sysiems all joints
shouid be grouted with flashing cement and
stripped with a reinforcement fabric.

Below grade wall
waterproofing application:

1. Apply a uniform brush coat of Koppers
Concrete Priming Oil over the entire surface to
be waterproofed (approximately 1 gallon for
each 100 square feet).

2. Mop wall completely with Koppers
Waterproofing Bitumen.

3, Starting at the most practical place, install
the desired number of plies lapping them as
follows: (a) Four Ply — lap 27%". (b) Three Ply
— lap 24-2/3 inches. (c) Two Piy — lap 19
inchs. (d) When more than 4 plies are used ina
membrane, it is recommended that they be
instalied in at lsast two operations, i.e., 2 plies
over three, 3 plies over three, otic. maintaining
the shingle fashion method in each operation.

4, Nail membrane with concrete nails 8 inches
on centers through flat tin discs at the and lap
horizontaliy across the membrane. if wood
nailers are installed, nail membrane to nailer
with 1% Inch roofing nails through flat tin discs
8 inches on canters.

5. Mop the entire surface with Koppers
Waterproofing Bitumen. The completed
waterproofing forms a firmty bonded system
and the reinforcement shall not be exposed at
any placs.

8. As 3000 as any portion of the waterproofing
has been completed, cover it with a protection
course and backiill.

JL Protechon
!‘ ~ Coal Tar
Bitumen

Fettor

Plies

Typical Subgrade Waterproofing Applicatiqp
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KMM Membrane Waterproofing Systems

Materials and
stem Discussion

KMM waterproofing specifications are
categorized as vertical and honzontal to
ditferentiate  between slight differences in
application procedures dictated by the
onentation of the surface 10 be waterproofed.

The vertical specification 1s written for
foundation wall waterproofing, but may be
moditied for other vertical or steep surfaces to
be waterproofed. The horizontal specification
1s written for split-siab or plaza deck
applications but can also be modified for other
low siope or flat surfaces, Consutlt your local
Koppers sales representative for assistance
with these modifications.

General Requirements

1. Surface to which KMM or KMM Adhesive is
to be applied must be free of all dirt, debrs,
release agents, oils, or other contaminants that
would impair the proper application and
performance of KMM. Cracks or other
deficiancies must be corrected before starting
application.

2. All surfaces that receive KMM adhasive
and/or substrate fusion must be primed with
Koppers High-Pen Primer 452 at the rate of -
% gallon per 100 square feet. Primer must be
allowed to dry completely betore proceeding.

3. Inside and outside corners must have a
double thickness of KMM. This can be
smplished by 1) installing cushion strips of
4 that extend at least 4" in each direction
from the corner, or 2) lapping each course of
KMM around corner 4" in each direction,

4. Courses may be run horizontally or
vertically; however, the top edge of esch
course must be substrate fused 4" onto the
wall.

5. All exposed edges must be top sealed prior
10 leaving the job overnight.

8. Protection board must be placed as soon as
possible 10 protect KMM membrane.

7. Horizontal waterproofing system must
begin at the low point in the deck and layed up
the slope.

8. KMM membrane applied vertically in
lengths exceeding 6°-6" may be difficult to
hold 1n place. it s for the discretion of the

applicator to determine the appropriate length
for his particular application

Description

Koppers Vertical Waterproofing Specification
No. 640 consists of KMM Standard membrane
applied to a vertical surfice in a full bed of
KMM Adhesive. The KMM membrane forms a
waterproof system through the use of joint
heat fusion, a unique process whereby all
contiguous joints are affixed together to
develop a monolithic waterproot membrane.
In addition, the entire system is compietely
© “redto the vertical surface to eliminate any
» which might permit coliection of water
bewween the surtace and membrane.

This system is applicable for use with any
vertical structurai surface which provides
continuous support for the KMM membrane.

Vertical KMM Waterproofing System

No. 640

KMM Aghesve
on gl surtaces
.. Y
rugh Pen {2-3ga'sa }
Pumer 432

Sudsirate-
fused and
100-s0840d

Stancard

4 ovenap
1Merpiy-lused
a1 100-sedle0

4 Overiao—
$139081ed 1808

Procedures

1. f cushioning strips ars used they must be
applied prior to the instaliation of the KMM
waterproofing membrane.

2. Applyadhumntmmeofzto:!gd per
square after primer has dned.

of KMM Standard membrane into a full bed of
KMM Adhesive while the adchesive is still
slightly wet. Rub and/or brush thoroughly to
ramove all entrapped air from under the
membrane. End and side laps shali be 4. All
end and side laps shall be interply-fused and
top-sealed. Bottom of first course shalt be
substrats fused 4”.

4, Substrats-tuss the KMMmombmoltaﬂ
projections.

L % Summmnumm-fm'm
of sdhesive, from the first course to the high

point of the area to be waterproofed. Each
course shall end {ap the iower course 4" and
side laps shall be 4. -The top ends of each
sheet of KMM membrane shail be substrate-
fused and top-sealed.
8. The contractor shali inspect the
completed KMM membrane at the end of each
day's work as weil as _before the backfilling
phase.
7. To eliminate potential abrasions, breaks
and punctures, it is strongly recommended
that the compisted KMM waterproofing
systern be compietely covered immediatsty,
with a %" minimum thickness protective
board. It shouid then be -permanently
backfilled, tamping the backfill as required.
Protective board can be instatiett in KMM
Adhasive.
8. Any KMM waterproofifip-membrane left
exposed after backfitling sial! be protected
with KMM Aluminum membrane or other
itable suns b al
9. When any ponionofthtmmmo be
permanently exposed, it must with
KMM Aluminum Flashing, n No.
710 for protection. ', . ..




Horizontal KMM Waterproofing System

No. 650

Subsiraie-thiec and
100-4eared

xMM Stangaro
cusnion stnp

Struciveat
WDsITe

KMM St

Membrane
KM Aghesve
on all surtaces

nrerDy-uted 230ma1

10 l0o-sasd High D.«
Primar 452

Description

Koppers Horizontal Waterproofing
Specification No. 650 consists of KMM
Standard membrane applied to a plaza deck or
horizontal surface in a full bed of KMM
Adhesive. The KMM membrane forms a
waterproof system through the use of joint
heat fusion, & unique process whersby all
contiguous joints are affixed together to
develop a monolithic waterproof membrane.

This system is applicable over any structural
deck and/or approved rigid board insulation
where the substrate provides continuous
‘pport for the KMM membrane. It is idesily
ted for application directly to pGured
structural concrate decks.

Slope

Applicabie for deck slopes of 0" to 4" per foot.
when slope exceeds 4" per foot see
Specification No. 640 on Page 35.

General Requirements

The general requirements and spplication
procedures on the preceding page are part of
this specification and must be adhered o
whaere applicable.

Procedures

1. |f cushioning strips are used, they must be
applied prior to the instailation of the KMM
waterproofing membrane.

2. Apply achesive at the rate of 2 to 3 gal. per
square after primer has dnied.

3. Starting at the low point of the deck, set the
first course of KMM Standard membraneintoa
full bed of KMM Adhesive while the adhesiveis
still slightly wet. Rub asil/or brush thoroughly
to obtain proper adhesion and to remove all
entrapped air from under the membrane. End
and side laps shall be 4. All end and side laps
shali be interply-fused and top-esgied. -

6. Extend the KMM waterproofing membrane.
as flashing, up vertical surfaces to a height
above the water level expected at the wearing
siab. The top of the KMM membrane shall pe
substrate-fused and top-seaied to the wall. All
side laps shall be interply-fussd and top-
sealed. When vertical waterproofing 1s
required, continue the upturn a minimum of 6"
above the height of the wearing surtace and
substrate-fuse to the wall. Vertical
waterproofing membrane shall overlap uptum
4",

7. The contractor shall thoroughly inspect
completed KMM membrane at the end of each
day’'s work- a8 well as before application of
protective board.

&~ Proosed with application of the remaining
phase of the horizontal system. Care must be
taken to sliminate any puncture or damage of
the KMMwamproding membrane system by
other traces.

$. Itis required that a suitabie protective layer
be placed over the sntire membrane on:both
horizontal -and vertical” surfaces. 10~ provide
puncture resistance during consiruction and
during piacement of. the weering surface as
soon as possible. -

10. When sny portion ‘ofthe membrans is 1o
.be permangntly exposed: ® must be covered

4. Substrate-fuse the KMM m at i “with KMM: Aluminum Flashing, Specification

projections. % R .

" #7110 for pro.aion -

- e

5 Subuquommmﬂb.admﬂulb.dz— AL e -3

of adhesive, from the first course to the high
pomtofmemnobowatemroohd.&delapu
andcndhposhallbol"

M

Liquid and Mastic Applied Waterproofing and
Dampproofing Systems
Hydroshield Mastic 451 Ali-weather cold process mastic membrane mtonr

Hydroshisld Mastic 451 is a solvent based
asphait mastic which is unaffected by
immersion in water either before or afwer
curing. It will adhere tightly to damp or even
wet surfaces. Hydroshield is not damaged by
soil alkilinity, acidity or minerals. This unique
mastic may be applied under an extreme range
of weather and temperature conditions.

Hydroshiekd Mastic for

When applied to masonry or concrete
construction, Hydroshield Mastic serves as an
effectiva dampprooting barrier to prevent the
entrance of moisture by capillanty. Usually
only one coat is necessary for dampproofing.
Hydroshieid Mastic goes on cold and may be
applied to & wet or dry surface.

Mastic for W
When a permanent vapor barrier to preventthe
entrance of water under a heac of pressure I1s
required, Hydroshieikd Mastic, combined with
Koppers Heavy Duty Gilass Fiber Mesh,
produces a tough, durable waterproofing
membrane that cannot rot or detencrate at
sub-grade leveis. For details of waterproofing
applications, consult your Koppers

representative.
Application Guide .
452 Primer Per 100 ft.2 Hydroshieid First Coat Koppers Hydroshieid Top Cost
(When Needed) Per 100 ft.* Duty Glass Per 100 &2
Dampproofing Y to ¥ gal. 2 gal. None None
Waterproofing % to % gal. 5 gat. 1 or mors plies 3 gal.

Liquid Asphalt 480 A cold applied asphait emuision dampproofing.

Liquid Asphailt 480 is a filled, coid-applied,
nigh-quality asphait emulsion contaning
Aentonite clay.

an applied to masonry oOr concrete

Application Guide

construction, Liquid Asphalt 480 serves as an

eftective dampproofing barrier to halp prevent
the entrance of moisture by capiliarity. Usuaily

two coats are necessary for dampproofing.

Liquid Asphait 480 goes on cokd and may be
applied to & wet or dry surface. For detailed
specifications consult your Koppers
representative.

452 Primer Per 100 f.2

Liquid Asphait 480 Per 100 f.? (2 coats)

Dampprooting

% to % gal.

3 gal.
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ROOF INSULATION
EXELTHERM XTRA® insulation
The thermally efficent roof insulation with fire resistant properties

ueneral Description

Exeltherm Xtra Roof insulation is a closed ceii
thermoset phenolic base foam. Compared to
other type foams used in the construction of
roofing systems, Exeltherm Xtra demonstrates

supernor physical characteristics, exceptional
tire resistance with minimal smoke
development.

The tollowing information is provided to
specifiers and purchasers in order to assist

them 1n utilizing this product in a proven and
recommended manner. |f additional
information is required or special assistance is
necessary, contact the Koppers regionat office
clasast to you. Therr iocations are listed on the
back page of this manual.

Typical Physical Properties
Compressive strength 10% consolidation, psi 25
Water vapor permeability, perm inches 8.19
Dimensional stability (7 days 158* F/95% R.H.), % < 1.0 (length)
< 1.0 (width)
< 1.0 (thickness)
Thermal conductivity (k-value) . 0.12
Water absorption, increase _—
by volume (two-hour immersion), % ) 1.8
Density Ib/tt.3 (nominat) . - E24 min.-
Coefticient of linear thermal expansion, per *F 13 x 10-*
Fire resistance (3" thickness bare foam) s = .
Flame spread = 20-25
Smoke development 515

Tost Method
ASTM D 1621
ASTM C 355 .
ASTM D 2126-75 ~

ASTM C 518
ASTM C 272
- ASTM D #8522

ASTM O 808
ASTMESB4

The physical properties listed above are
presented as typical average values as
determined by accepted test methods and are

subject to normal manufacturing variations.
This data is offered as a service to our
customers and are subject to change without

notice. All information can be confirmed by
contacting the Koppers Regional Sales Office ..
near you. )

Thermal Performance

One of the most important features of any
insulation product is its ability to retain its
thermal characteristics for an extended period
" time. Severa! factors such as moisture and
L soaking can affect the performance of a
product during its lite. The rcof insulation
industry through the efforts of the Thermal
Insulation Manufacturers Association, Roof
Insulation Committee (RIC/TIMA), are
currently evaluating methods and procedures
for determining long-term insuiation value.
However, until such procedures are proven,
Koppers continues to support and follow the
ASTM C 518 test method of determining

THERMAL

CONDITIONING
PROCEDURE
CERTIFICATION

T o T

thermal values. after samples have been
conditioned in accordance with the RIC/TIMA
method as described in their Bulletin 281-1.

The data presented for Exeltherm Xtra in the
following chart has been determined by the
procadure described above. For comparison
purposes this chart offers data on various
types of fosmed roof insulation. The data

“Aged” Thermai Vaiue Comparison (inches)

“presented on these products=is based o,
ASHRAE's recommendation that aged
urethane be caiculated using a k-value of .16,
Koppers slong with the rest of the insulation
industry is striving to remain current with state
of the art procedurs, at the . same time
continuing to investigate new procedures in
orcer to provide our customers with the most
accurate product data. -

“*Urethane o
" K" “Exsltherm Poriite i

Valus Value ) Xirs Compesite “*Ursthane | ‘Thecyenursie (EPS
0.1000 10.00 12 . 20 18 18 286
00857 1167 1.4 22 1.8 18 31
00800 12.50 15 24 20 20 33
0.0686 14.58 175 27 23 23 32
0.0800 1887 20 31 7 27 43
0.0500 20.00 24 kX ] 32 32 5.2
0.0400 25.00 3.0 44 40 40 85

*The thermal vaiue was determined by ASTM-C518. All test specimens were conditioned in
accordance with the procedure as outlined in the RIC/TIMA Builetin 281-1.
Exsitherm Xtra thermal caiculations are based on a k-value of 0.12
**In the ASHRAE Handbook of Fundamentais 1981, a “k" value of .16 has been established for

rigid urethane foams.

***Values based on thermal condutlivity (k) of 0.28 at 75°F mean test temperature for nominal

1.0 pct density EPS.

Product Compliance
Exeltherm Xtra Roof Insulation meets the
following requirements:

F.M, Approvais: Class | Insulated Steel Root
Deck Construction with both 160 and 1-90
Windstorm Classifications.

U.L. Classifications:

' Insulated Metal Deck Construction
123.efnl:nlica. Construction Numbers 120 and

(2) UL Class A Roofing Covering with Coal Tar
Built-Up Roof.

(3) UL Class A with Asphatt Built-Up Roof.

{4) UL Class A with KMM Standarag.
(S) UL Class A with KMM Atuminum,

Federal Specificstion: Exeitherm Xtra is a
phenolic foam insulation board with physical
properties which meet or exceed performance
criteria in Federal Specification HH-1-1972, a
specification covering polyurethane or
isocyanurate roof insulation.

BOCA Bullding Code: Exeltherm Xtra must be

installed in accordance with Koppers

Company instructions.

Must be separated from interior of building by
minimum 1/2° plywood sheathing in

accordance with Section 1319.3.5 of BOCA
Basic Building Code — 1981 Edition and 1983
Suppiement.

Uniform Buliding Code: ICBO — Research
Report #4088 — Exeitherm Xtra instalied over
wood decks with fire retardant roof
classification, when installed in sccordance
with Research Report #3844,

Ressarch Report #4086 — Exeitherm Xtra
instalied on steel decks applied with hot
asphait or mechanical fasteners, in
with Koppers instructions, and
covered with fire retardant roof covering
complying with Reseerch Report #3844,

37
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Roof Insulation {Cont.)

Typical Exeitherm Xtra Application Requirements These rcq:'l‘r’omonls are b;::d an
. perience subject to ¢ . To
This chan 1s offered as a reference guide to  For specific detailed installation procedures. ;nﬂnn the ap;i:atlon nquinmngt: tor
: ate methods of proper application for consult the tnsulation Application section of your project, contact the Koppers Regional
L ierm Xtra roof insulation, this manual. {See note below). Office nearest you.
Koppers Membrane Systems Asphait Bulit-Up Roofing Systems Single-Plty Membrane Systems
Coal Tar KMM KMM Retiective | Smooth Surface |Loose Laid Fully
Deck Type Bitumen Aluminum Standard Aggregate | Non-Retiective Ballasted Aghered Semi-Attached
1 1b 1 1 1 1 1c 1b
Metal 3 3 3 3
4 4
1 3b 1 1 ib 1 1c 1}
Concrete 2 3 3 3b 3 3k 3b
3 4 4
3a 1ab 1 3a 3ab 1 3ac 3ab
Gypsum 3ab 3a 2
4 4
Wood 1 1 1 1 1 1 ic 1
Plank/ 3a 3ab 3a 3a 3a .
Plywood 4 4
Structural 1 1c 1 1 10 1 1c b
Wood Fiber 3d 3ab 3a 3a 3ab 3a 3ac 3ab
4 4
Methods of Attachment: Special Application Requirements:

1. Mechanical Fasteners

2. Coal Tar Bitumen

3. Asphalt (ASTM D312 Type 111)
4. Loose Laid

a. A base ply must be first nailed to the deck using the approved number and type fasteners

prior to installing the insulation board.

b. An overlay board of wood fiber or perlite (1/2" min. thickness) must bs instalied over

the Exeltherm Xtra.

C. An overiay board of wood fiber or periite (1” min. thickness) must be instalied over

the Exeltherm Xtra.

d. A base ply must first be mopped to the dgck using Type Il asphait prior to installing

the insulation board.

NOTE: These requirements apply to the installation of Exeltherm Xtra as described above. It is also recommended that the specifier consult the
4 srane manufacturer's literature and specifications in order to determine if additional requirements or restrictions apply.

-

Important Application Considerations

Introduction

Roof insulation plays 'a major part in the
conservation of our nation's energy resources.
As well it has become an imtportant part of a
building owner's energy saving package.

Of equal importance to an insulation’s thermal
performance is the product's ability to become
a compatible part of the roofing asssmbly.

Exeltherm Xtra has been laboratory tested and
field evaluated to determine its in-place
performance within various roofing systems.
As with any product, Exeltherm Xira must be
installed properly in order to perform as it has
previously demonstrated.

The following information is offered as a guide
to the proper specification and basic
application of Exeltherm Xtra Roof Insulstion.

If you have an unusual situation or desire
further clarification of these recommendations,
contact your Koppers representative through
one of the offices listed on the back page of
this booklet.

Root Deck Requirements

1 oof deck Is the foundation for the
insuietion and membrane roof assembly. The
success of that assembly will in part gepend on
the integnty of that foundation.

Although special spplication requirements
may be required for some decks, Exsitherm

38

Xtra can be installed over most types of roof
dacks in the conventional manner.

Metal roof decks shall be designed so that they
will not have a deflection exceeding 1/240 of
clear span under all types of loads (live & dead)
when subjected to 300 ibs. concentrated ona 1

$q. ft. area at mid-span. Designer must take

into account roof traffic conditions, ail roof
mounted mechanical equipment as well as
equipment used in the application of the roof.

Koppers acceptance of any deck as
satistactory to receive Exeitherm Xtra roof
insulstion invoives the deck surface onty. It is
the responsibility of the building designer and
the deck manufacturer to establish the
requirements for: -

a. Expansion and contraction in a manner that
will create a stabie base for the roof insulation,
b. Support of maximum anticipated loads.

¢. Acceptable ceck defiection.

d. Etc.

Surface Preparation

Decks must be rigid, well attached, dry,
smooth, clean, free of defects and be installed
in accordance with the manufacturers
recommencations.

All projections or openings in the deck should
be completed before the application of the
insuiation and roofing.

insulation Stops

At all roof edges and openings, treated wood
nailers shall be installed. The treatment of the
wood shall be a waterbome type such as inthe
Wolmanized® process. The thickness of the
nailer must cormespond to the thickness of the
insulation and be approximately 8" wide.

On decks with siopes grsater than two inches
per foot, wood insulation stops should be
usad. They should be treated with a water-
based preservative and shouid be the same
thickness as the insulation. They must be
sscurely fastened to the deck perpendicular to
the siope line of roof. The maximum spacing of
the stops shouid be 48-1/8 inches from face to
face.

Vapor Relarders

Vapor retarders are used to controi the fiow of
water vapor from the intsrior of the building
into the roof assembly. Vapor retarders are
located between the deck and the roof
insulation in roof assembiies..

The use of a vapor retarder within the roofing
assembly usually depends upon: the
occupancy conditions, whether the outside
mean January tamperature is below 40° and if
the interior winter conditions are sxpected to
be sbove 45% reiative humidity.

—————




Roof Insulation (Cont.)

Since the architects and building designers
are aware of the actual conditions of the
specific installation, they have the
responsibllity for determing if a vapor retsrder
should be used.

' olication of the vapor retarder should
pe .. dccordance with the recommendations
of the manufacturer of the vapor retarder
specified and be compatible with Koppers
instatlation and attachment requirements,

When FM Class | construction requires a vapor
retarder 1t must be an FM approved vapor
retarder system installed in accordance with
FM Loss Prevention Data Sheet 1-28.

Insulation Application

Built-up roofing and fully-adhered single-ply
systems require maximum adhesion of the
roof insulation to assure optimum membrane
periormance. Roof insulation as well can be
exposed to unusual stress or even damaged
when poorly or partially attached.

Good attachment is a must for success.
Koppers will not be responsibie for any
damage caused by or the resuit of
unsatisfactory attachment.

* MECHANICAL ATTACHMENT

Insulation by mechanical fastening is the
recommended method of attachment
whenever possible. In 1984 Factory Mutual will
require total mechanical fastening for steel
deck construction.

Exeltherm Xtra currently requires a minimum

of 4 fasteners per 3 x 4 board (3 sq.

ft./fastener) for an FM [-60 approval and a

=+ m of 5 fasteners per 3’ x 4' board (2.4
f istener) for an 1-90 approval.

Exeltherm Xtra insulation board with a 4’ x 8’
dimension mus! be installed using 11 fasteners
per board for FM 1-60 approval or 14 fasteners
per board for FM 1-90 approval.

All fasteners must be FM appraved and
installed as prescnbed by FM. The placement
of the fasteners must be as iliustrated below.

Factory Mutual 1-90

16" 127
w2wfie sjef+ + + + +

+ + + + + |4
+ |+ + 4+ Hg
=3 & |
Factory Mutual 1-60
8"y 127

12"t 4+ 6"+ + + +
au+ 26" _‘. +

f—n—od}

+ 4+ + 26" -+ +
=3 8 -
Special Note:

itr  ‘ong been recognized that the brosder
me ne temperature changes experienced
ith wnooth and/or non-reflective surfaces
an sometimes create stress within the roofing
assembly which can cause premature roof
problems, particularly if lny one or more

components of the system 15 poorty installed.
To avoid potential problems. when a smooth
surface and/or non-reflective roof 1s specilied,
Exeltherm Xtra must be mechanically fastened
In the required manner to the deck.

(Also see the membrane applhication section of
this manual.)

¢ BITUMEN ATTACHMENT

When mechanical fastening 1s not preferred or
1s not practical. such as on concrete decks. hot
applied coal tar or asphalt may be used. When
using asphalt on concrete decks priming is
usually necessary. When using hot applied
bitumen for attachment. care must be taken to
apply the material in sufficient quantity to
totaily cover the availabie deck surface. <

The temperature of the bitumen is Imporigi:it
must be hot enough at the moment the board
Is Instalied to aliow TOTAL embedment of the
board. To assure total embedment the board
must aiso be stepped on at several points.

It 1s recommended that attachment be
checked from time to tme by removing and
inspecting a recently nstalled board.

Coid adhesives are not acceplable for the
installation of Exeitherm Xtra.

* LOOSE LAID APPLICATIONS
Manufacturers ol certain loose laid and
ballasted single-ply membrane systems allow
the 1nsulation to be nstalled without
attachment.

Under such conditions Exeitherm Xtra may be
Installed without attachment. however, all
other recommendations specified in this
manual must be followed.

Whether attached by mechanical fastening,
hot bitumen or loose laid the insulation board
shall be installed in paraliel courses, butted
firmly, with the cross joints broken.

On metal decks the long dimension of the
board shall run parallel to, with the edge
resting firmly on the top of, a flute.

When possibie the insulation boards shouldbe
iaid perpendicular to the direction of the roof
membrane.

As the insulation is being instalied and
checked for proper attachment the roofing
membrane application must closely follow.

LRoof Membrane Application

No more insulation is to be instailec then can
be covered by the COMPLETED roofing
system in the same day. Expenence indicates
and most manufacturers require that when
gravel surfacing i1s specified it should aiso be
applied at the same time the membrane is
instalied.

Koppers does not recommend the practice of
phase construction.

At the completion of each day's work ail
exposed edges of the uncompleted insulated
roof membrane system must be sealed by
means of a temporary water cut-off. it is
extremely important that moisture not be
allowed to enter the completed system. To
avoid localizing conditions within the

insulation chamber all temporary water cut-
offs must be 1totally removed when the
apphicaton conunues.

install the roofing system in strict accordance
with the manufacturer's specifications and
recommendations.

SPECIAL REQUIREMENTS
BUILT-UP ROOFING SYSTEMS

* Gravel Surfaced Membranes:
The application of Exeltherm Xtra requires no
special installation provisions. Instatl the
membrane in strict accordance with the
manufacturer's published specifications.

* Smooth and/or Non-Refiective Membranes:
With the exception of applications noted on the
Typical Application Requirements Chart
presented on page 38 of this manual,
Exeltherm Xtra must be machanically fastened
to the deck and overiaid with a minimum of
1/2" fiber, perlite or equivaient nsulation
board. The overlay must be attached either by

‘Thechanical fastening or hot bitumen. Install

the membrane in strict accordance with the
manufacturer’s published specifications.

SINGLE-PLY ROOFING SYSTEMS

¢ Loose Laid Bailasted Membrane Systems:
Exeltherm Xtra can be attached either by
mechanical fastening, hot bitumen or loose
laid as may be required. Instaiithe membrane
Instnct_ accordance with the membrane
manuilctums pubhsheo spocmcanom

o Semi-Attached Membrane Systems:
With the exception of apphcatnom noted on
the Typical Appncltron Requirements Chart
pressnted on me 38 of this manual,
Exeltherm Xtra mizst be mechanically fastened
in the required manner to the deck and
overiaid with a minimum of 172" fiber, periite or

© equivalent insulation board. The overiay may

be mechanically fastened, set in hot'bitumen
or laid loose if permitted.

Instatl the membrane in strict accordance with
the membrane manufacturer's published
specifications.

¢ Fully Adhered Membrane Systems:

With the exception of applications noted on
the Typical Application Requirements Chart
presented on page 38 of this manual,
Exeltherm Xtra must be mechanically fastened
to the deck and overlaid with a minimum of 1"
fiber, perlite or equivalent insulation board.
Due to the unique characteristics of these type
systems special application procedures are
often required. When specifying Exeltherm
Xtra along with a fully adhered single-ply
system consuit your Koppers representative
for special application requirements.

Temporary Roofs

The appiication of an insulated roof
membrane system prior to the building
structure being ready to accept the system has

" been recognized as a major causs of

premature roof tallure. All work, such as vent
pipes, nailers, curbs, perimeter wall, drains,
etc., Must be in piace prior to the installation of
the insulated roofing system.

" it such work cannot be completed prior to the

need for weather protection, Koppers
recommends a temporary roofing system

which can be removed and replaced by the
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Roof Insulation (Cont.)

permanent system when the structure s ready.
No rootf insulation should be apphed until the
permanent roofing system is installed.

eroofing

When reroofing, complete removal of the old
roof membrane and insulation is the preferred
procedure, This allows the deck to be checked
for structure integnity and a new insuiated.roof
assambly to be installed in accordancs with
state of the art standaras.

When 1t 1s not possible to remove the old
roofing system, certain factors must be
considered.

» All existing insulation must be dry, weil
attached and structurally sound.

¢ The existing roof membrane must aiso be
dry. smooth and waell attached.

Any, wet and/or damaged areas must be
removed and replaced with material of equal
thickness, leaving a level substrate to receive
the new insulation.

For greater assurance it is recommended,
when possible, that the new layer of insulation
be mechanically fastened. When attaching the
new insulation to the existing roof or insulation
with hot bitumen, extreme care must be taken
that a sufficient quantity of bitumen i1s used in
order to obtain total adhesion of the new
board.

Precautions
Protection of Materiaf

“eeping insulation dry and undamaged is

.ential to assure maximum thermal and
structural performance of the roofing
insulation membrane asssmbly.

Exeltherm Xtra is shipped covered with plastic
shrouds which are intended to temporarily
protect the matenial while in transit. Due to the
potential of moisture condensing on the inside
of the plastic surface on cool humid momings
causing moisture buiid-up on the sdges of the
insulation boards in contact with the plastic. it
is recommended that the shrouds be removed
during storage-at the job site and the materiat
be covered with a breathabie type
weatherproof covering such as tarpauline.

Exeltherm Xtra roof -insulation must be
protected from the at all times. No
more insulation should be laid than cen ke
completely coversd with roofing membrace
system the same day. Atthe end of sech day's
work, or in the event worlie s10pped abruptly,
temporary watertight ‘cut-offs must be
instatled at all exposed insulation edges. Cut-
offs must be removed when work. is started
again.

Root insulation which has become wet and/or
damaged must be removed and raplaced by
solid dry insuiation.

Cold Weather Application -
Rooting systems installed at temperaturss
helow 45°F require,special precautions to

insure satisfactory performance of the finished
roof.

The deck surface must be dry and free from all
traces of ice. snow and moisture before
applying roof insulation. Any moisture present
on the deck at the time the roof insulation 1S
apphied may result in poor adhesion of
materials to the deck and blistening of the
membrane.

Although mechanical fastening is the
preferred method of attachment, if hot
bitumens are used it is recommenced that
their point of application temperatures be not
less than 375°F for coal tar bitumens; and
425°F for steep asphait. Special insulated
equipment is often required dunng cold
weather conditions in order to assure these
point of application temperatures without
exceeding the bitumen manufacturer's
maximum heat limrtations.

Speciat Appiications .

Due to the lack of application expenence
Koppers does not at this time recommend the
use of its Exeltherm Xtra roof insulationin cold
storage, ptaza deck or verticat and horizontal
subgrade waterproofing applications.

IR ~—
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Health & Safety Issues

Exeltherm Xtra has not only exhibited
excellent thermal values, fire resistance
properties and high dimensional stability, but
it has also been tested for toxicrty,
mutagenicity and combustion product
toxicity. it has been shown to have a very
limited potential for adverse heaith effects.
Exeitherm Xtra has cemonsirated no short
term heatth effects except for the dust
gensrated dunng cutting of the board which
may cause eye intation. Bassd on acute
toxiCity tests done according to protocols
developed by the Consumer Product Safety
Commission in the Federal Hazardous
Substancas Act (FHSA), a powdsr made from
the board resin is less than “toxic" {FHSA
definition) by ingestion or skin penstration
and does not cause skin irritation. The powder
from the board resin aiso gave nagative results
in'the bacteria! mutagenicity assay, the Ames
test, i.e. O genetic effects wers cbserved in
this test Under tiaming and non-flaming
conditions, this insulation is “no more toxic
than wood” {Douglas fir-stancard) based on
the results of a combustion toxicity test
developed by the National Bureau of
Standards.

insulstion bosrds .

Nominal | Pleces $Sq. it Pleces g N0 Approx. *Fune

thickness per por | Weight be. | per per | Weight ibs.

(inches) | pallet Por 84 M. | pefiet pelist | Per $q. FL.| (inches)
1.2 72 864 o4 T T2 2304 0.42¢ 178
14 64 768 0.48 64’ 2048 048 1.78
15 0 720 0.50 ‘60 1920 0.50 1.75
1.75 48 578 0.56 48 1338 058 275
20 42 504 0.62 44 1408 0.62 2.75
2.4 k. 432 0.72 k. 1152 0r2 . 275
3.0 28 338 0.58 2 (] 0.83 275

*For fiute spans greater than 2.75 inches specia) provisions may be necesssry.

For specific information consult your Koppers

representative.




REINFORCEMENT FABRICS
The extra strength needed for all roofing and waterproofing systems.

Reinforcement Fabrics are necessary for
waterproofing and roofing systems because
the waterproofing agents (bitumens) have
practically no strength by themsesives.
Koppers Reintorcement Fabrics provide this
exira strength in a manner similar 10 that of
reinforcing rods in concrete. Sometimes
called membranes, these fabrics serve as
mechanical reinforcament for hot or coid
applied bituminous coatings in roofing and
waterproofing systems. They aiso provide the
framework to build up coating thicknesses,
achieving longer lasting waterprooting
systsms. Once applied, they formn stress-
resistant pliable sheets that withstand strains
caused by wind, vibration, and expansion or
contraction cue 10 temperaturs changes.

A compiets range of reinforcement
foir~" "< Is avaiiable from Koppers:

. pers Asphalt Or Cosl Tar Ssiurated
sotton Fabrics are available in both standard
and specification grade. The primary
diffarence between the two grades is weight.
Cotton Fabnc has the longest successiul

application record. Specifieation grade cotton
complies with specificatiéng from the federal
government, the American Society for Testing
Materiais (ASTM), the American Railroad snd
Engineering Association (AREA) and the
American Association of  State Highway
Officials (AASHO). >~

Glastab® end Glascoat® Woven Gilass
Fabrics are both well-known and wicely
sccepted in the construction industry.
Glasfab, an asphalt or tar coated fabric, and
Glascoat, a white resin-coated fabric are
inorganic woven glass membranes which will
not rot, are lightweght and will conform to
irreQuiar surfaces. The tensile strength of
glass fabric is greater than cotton fabric or
jute.

Koppers Juls (Burisp) Fabric is asphalt
saturated. Commonly known as treated
buriap, it [a & coarse fabric which tends to hold
more bituminous roof coating material,
resulting in & heavier build-up of coating in
fewer appiications. It is quite often specified

used for protection of newly seeded areas,
embankment erosion control and ditch liners
for hoiding planted materials in place until
growth starts.

Koppers Gisss Mats are widely used with
cold-applied roofing products. Thay are non-
shrinking, possess excelient smbedment
quatities and conform to irregular surfaces.

The U.F. Giass Mat is white, ightweight,
comprised of fine glass filaments in a random
sSwirl arrangemant, reinforced with glass
strands at the edges and bonded with
polymaeric resin. An asphalt coated U.F. Matis
aiso availabie.

Standard  Giass Fiber Mesh conmists of
chopped monofilaments formed into & rancom
pattemn and bonded with & resinous binder.

Heavy Duty Glass Fiber Mesh is constructed
of heavy glass yam, chopped in two inch
lengths and formed into a jackstraw pattem. It
is bonded and coated with a pliable asphalt.
The cpen pattern permits excsilent bieed-
through of the ssphalt into which it is

for roofing and waterproofing. Juts is sls0 embaedded.
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Reinforcement Fabrics (Cont.)

Applications of Koppers Reinforcement
Fabrics ars extensive, most used In
conjunction with hot or cold appiied
bituminous coatings n roofing and
waterproofing.

Other applications include bridge deck
waterproofing and flashings, foundations,
siabs. tunnels, subways, pipeline wrapping.
pipeline joint wrap, parapet wall treatment,
asphait paving repair and protection,
driveways, parking areas and iennis courts,

Many ot the reinforcement fabric Systems
installed over 25 years ago are stll in use
today. In large construction projects such as
highway bridges, their applications have
ensured complete protection against the
moisture penetration that ultimatety leads to
corrosion and weakenirg of the structure.

Bridge Deck Wilerproofing effectively
protects bridge surfaces and substrates from
premature deterioration., Koppers
Reintorcement Fabric, used in conjunction
with coal-tar coatings. repeis the adverse
etfects of wesather, salt, gasoline and il
spitlage. In addition, the waterprooting
prevents spalling of concrete and the
cotrosion of bridge reinforcing rods (caused
by penetration of moisture and de~king
chemicals). The woven giass reinforcement
fabric serves a function similar to that of steei
mesh in cancrete. Forming a stress-resistant
phable sheet, the supporting membrane adds
strength and sa@rviceability to the inherent
water resistance of the coal-tar emuision.

Foundation Waterproofing And Damp-
proofing at the time of construction can
“iminate the problems of damaging leaks.
rchitects and engineers have long realized
the advantages of waterproofing compounds
In preventing or retarding the passage of
water. Reinforcement fabric enables
waterprooting compounds to remain
stationary while being built-up to the specific
quantities desired, thus allowing the depth of
material nhecessary’ to resist existing
hydrostatic pressure.

Plaza Deck Waterproofing provides
subterranean structures with needed
pratection against moisture. Whether ussd as
office space, classrooms, storage or a parking
garage. all below-groung facilitios must be
watertight, incluging walls and top surfaces.
Landscaped plazas are often constructed on.
these top surfaces. it is hers that Glasfad is_
used as the reinforcing membrane in the
waterproofing systems placed uder the plaza
surface. ..

Glasfab 15 available with a coating of asphalit
or tar, to be compatible with the specitied.
bitumen. Possessing the highest tensiie
strength of any reinforcing membrane
currently 1n uss, Glasfab provides a strong
waterproofing system. It strengthens and
secures the waterproofing agent between
slabs and on wails undaf the plaza deck,
sealing and protecting them from water and
chemical penetration. When a reinforeing
membrane is required that is not coated with
asphalt or tar, Koppers fills the need with

“'3scoat. Like Glastab, Glascoat is s woven
58 fabric, but is costed with white resin.

138 mats and cotton fabrics may be

in specific casss. Koppers m : these

products aiso available as wateiprooling

membranes. .

42

The perfect material for every application.

Root Repairs are iong lasting whan Koppers  Other uses tor Koppers Reinforcement
Reinforcement Fabric is used. Quick repairs 10 Fabrics exist wharever waterprocting systems
roofing and fiashing membranes are posiible are required:. - - ’

- it a ply of fabric is embedded in the first
. application of roof coating. A second
application then completely seals the aresa

Tennis courts can better maintain their tight,
smooth playing surtaces with applications of
Glasfab membranes coated with bituminous

whers blisters and cracks once appeared. or .synihetic sealers. This waterproofing
Rool Resurtacing with reinforcément fabrig combination sliminates the recurrencs of
adds strength to existing built-up roofs. Since © thersby preventing waler f1om seeping
it is important to select the membrane that undef'the asphalt and gradually breaking up
parforms best with a particular coating, the base. .
Koppers manufactures fabrics that can be  Tunnets are effectively protectsd agsinst
utilized with cold-spplied products or hot watsr sespage into and through the concrete
bitumen. Costed glass fabrics ara availabie 83 sheil with--Koppers Reinforcement Fabric
weli 23 Qlass mats and saturasted cotton embedded in a bituminous compound. A
fabrics. Glass membrane's non-rotting . properigzinstalied tunnet waterproofing
feature, its 'ability to conform to immegular system =prevents rapid deterioration of
surfaces, and its high tensile strength makeita reinforcing rods, hesving of concrate and the
highty desirable reinforcement. Cottonfairic  formation of icicies on the underside.
is often used-for stripping-in and covering  pipeline protection has been achisved
cofrugated matal roofs. through an appiigition consisting of 8
When selecting the proper toof resurfacing * bituminoul costing (Koppers Coal Tar
reinforcemant, it is important to also uss the Enamed) and a reinforcemant fabric {Glasfad
proper amount of coating to assure a long membranes) to successfully prevent corrosion
service life. and soil stress. -

'
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" Product

Applicable
Sgecifications

Neminal Sq.
Yd. Ory Weight

Sq. Y0
Saturated Wt.

Breaking
Strength of
Saturated Fabric

Nominal
Thread Count

Coating

Color

Roll Width

(150 Long)
Nominal

Ralls per

Carton
Weights

Specification
Cotton
Fabric

Fed. Spec.
§S-C-450A
ASTM D-173-80
AREA and AASHO
for various states.

350z.

10 0z2. minimum

50 Warp
50 Fitl
Minimum

26to 32 Warp

2410 32 Filt

Asphalt
or
Tar

Black

RO BWN — §

Standard
Cotton
Fabric

None

2002

6.50z.
Typical
Analysis

40 Warp
20Fill
Typical
Analysis

27 Warp
15 Fll
Typical
Analysis

Asphalt
or
Tar

Black

DRI BN s

Glasfab®

ASTM D-1668-80
Type 1 &l

1.20z.t02.00z.

1.402z. min.

1.50z.t0 2602

20z.to 30z.

75 Warp
75Fill
Minimum

20x10
or
20x20

Asphalt

Tar

Black

NEgYsSons

CLEEEEEES | SUURUREN | 22258082

s0at®

White
ASTM D-1668-80
Type Il

1.202.t02.002.

1.602.10 26 02.

75 Warp
75Fill
Minimum

20x 10
or
20x20

Resin

White

NEERBRS 0o

SISSIL g

Jute

Fed. Spec.
HH-8-00800

D-1327-78

7502z

9.8 minimum
Typical
Analysis

50 Warp
S0 Fill
Typical
Analysis

e

9 Warp
9Fill
Typical
Analysis

Asphalt

Black

RODHBWN -4 -

EREEEERE (&

Tots! Weight

Tonsile Strangth

Tnillm“
100se. 8 Langth

1.01bs.

Widh
41bs.

U.F. Mat—

Polymeric
White

131bs.

~—y’
-t

U.F. Mat—
Asphait

Polymeric Sibs. 2.51bs. 31ibs. 471bs.

dard Mesh  Resin “1.391bs. 1.441bs. 101bs. 181bs.

2221bs.

Heavy Duty Asphalt

4.51bs. {bs.
ot Sibs 1bs. ?ﬂbs.




ROOF MAINTENANCE PRODUCTS

AND SYSTEMS

\ll roofs require
preventive maintenance.

As soon as the roofing system is first applied,
the degradation process begins. If the roof is
allowed to age unattended. you may be faced
with the high cost of replacing the entire root.

The materials needed 10 repair or marntain the
common bullt-up roo! depends upon the
construction and condition of the roof and the
nature of the problem. Maintenance or repair
1sn't merely a matter of adding more bitumen.
Each roof responds 1o the ravages of time and
weather in cifferent ways. Each needs specific
matenals to combat deterioration.

Then there are the flashings, counter-
flashings. parapet wails, pitch pans, and
possible wet insulation to be considered. Each
of these areas is susceptible to deterioration
and damage. Each requires particular
materials for maintenance and repair.

Koppers has all the materials necessary 10
keep your roof In top condition. Our Roof
Shield System, for instance, can add years of
extra life to smooth surface asphait roots and
our resaturant applications have extended the
ife of many built-up gravet roofs 50% or more.

Koppers Early Warning System is a program
which will provide you with a complete and
thorough roof-top survey determining the
actual conditions throughout the roof system.
\n analysis of suspect areas and all roof datais

ntered into one of our many word processing
computers offering uniform and
comprenensive maintenance specifications
taillored to'your needs. Koppers will be pleased
to put a preventive roof maintenance program
together for you.

Roof conditions

Ory Feits & Bare Spots: are caused by the oxidation of surface bitumen on grave!
roofs. Roof Felts become exposed to attack by the sun's ultra violet rays, and rapid
deterioration follows. Koppers roof resaturants help avoid this situation.

Blsters: usuaily are formed by the presence of moisture resulting in vapor
pressure that has been trapped between plies of feit on either gravel or smooth
surface roofs. Koppers roof cements and membranes can solve this problem.

Alligatoring: is a condition aimost universal to smooth surface hot asphalt roofs.
Attack from the sun starts immediately and progresses to the formation of deep
roof alligators as time goss’®y. The appropnate Koppers asphalt smulsions will
provide a smooth top surface that will not alligator in the future.

Splits: are the result of excessive movement in the roof system. Freeze-thaw cycles
and expansion and contraction may cause roof splits if proper expansion joints
?;ve notd t:gon provided. Koppers Stripshieid and other systems can help controt

is condition.

Wet insulation: will greatly effect the performance of any built-up roof. Hydrostatic

pressure trapped within the roofing system must be reieased. Certain types of

:’n:tu‘l:tm:l can be successfully vented. This can help eliminate costly membrans
1oration. .

Wom Flashings: can lead 10 a total roof failure. Koppers cements and membranes
offer a system to restore worn flashings to a “like new” condition. If damage is
more savere, our KMM aluminum fiashing system offers an approach that will
provide a compietely new flashing with a durable sluminum top surface.




Roof Maintenance Products and Systems (Cont.)

Koppers Aluminum Roof Coatings

Asphait base
active coatings

Koppers asphalt base aluminum coatings
contain pure aluminum paste consisting of
millions of tiny pigment flakes. When the
coating 1S apphed, these flakes rise to the
surface and arrange themselves into many
shingle-like layers of aluminum. The resultis a
reflective metal surface that protects the
substrate from the elements. With Koppers
aluminum coatings. there 1s no peeiing or
separating because the asphalt base securely
bonds the aluminum to the protected surface.

There is an aluminum coating
to suit your needs:

Aluminum Coating 434 contains three pounds
of extra quality aluminum paste per gallon of
high grade. non-fibrated asphalt base.

Aluminum Coating 435 contains three pounds
of extra quahty aluminum paste per gallon.
This coating is reinforced with asbestos fibers
for a thicker, tougher coating and extra life.

Aluminum Coating 444 contains two pounds
of extra quality aluminum paste per gallon of
high grade non-fibrated asphait base.

Aluminum Coating 445 contains two pounds
of extra qualty aluminum paste per gallon,
reinforced with asbestos fibers.

Appilication:

1. Preparation — The surface to be coated
shouid be clsansd of all loose matenal such as
gravel, dirt, dust, rust or scale. All breaks,
cracks. holes and other structural deficiencies
should be repaired prior to applying the
Aluminum Coating.

2. Priming — Belore applying Aluminum
Coatings to roots, dry or dusty feits should be
primed with Koppers High-Penetration Primer
452 at the'rate of approximately % galion par
100 square feet. This preliminary step insures
proper aghesion of the Aluminum Coating.

3. Coating — Stir thoroughiy before and
occasionally during application. Apply with
spray or brush.

4. Curing — Allow one month curing time
before applicaton over new asphalt emuision
coated roofs. Allow three months curing time
before application over new asphait or soivent
type coated roofs. Do not apply over “dead
level” surtaces subject to standing water.

KOPPERS|. . ..-

Architectural and
Construction Materals

Guards agsinst moisture penetration

The asphait base in Koppers aluminum roof
coatings provides excellent adhesion to the
existing surface. The result is a reflective
sur{:ca that guards the substrate against
maisture penetration. ’

COVERING Type of 434 ang 444 435 and 445

CAPACITY Surface Non-Fibrated Aluminum Fibeated Aluminum

{Per 100 3q. f#t.) Metal Y 10 % galion 110 1% galions
Camposition % 10 1 gallon 2 10 3 galions
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Roo Maintenance Products and Systems (Cont.)

Koppers Heavy Duty Roof Shield System...

Description

Koppers Heavy Duty Roof Shield System
combines two Koppers roofing matenals.
Heavy Duty Glass Fiber Mesh and Liquid
Asphalt 480.

Liquid Asphait 480 is a filled, cold applied,
high-quality asphait emulsion containing
Bentorite clay. It 1s the waterproofing
component of the Heavy Duty Roo! Shield
System. The unique gel structure of Liquid
Asphalt 480 will not alhgator, blister, or flow in
hot weather.

Heavy Duty Glass Fiber Mesh is a patented
reinforcing mat of a2 non-woven jackstraw
pattern of short cabie strands of glass fiber.
Each strand 18 composed of more than 200
glass monofilaments and is completely
surrounded with the Liquid Asphait 480,
thereby eliminating water wicking by
capillarity into the waterproofed surface.

.

Application

1. Surface Preparation. If thare is a questionto
the soundness of the existing roof and
insulation, a core cut should be made. All
minor repairs must be made prior to priming.
ANY blister containing moisture must be
aliowed to DRY before repair is made.

2. Priming. Every effort should be made to
remove dust from the surface. if the dust
cannot be completely removed, Koppers High
Penetration Primer #452 should be applied
at the rate of approximately % galion per
100 sq. ft.

It a primer is used, it must be allowed to dry
thoroughly before proceeding with Roof
Shield application.

3. Flashing. Flashing areas shal! be examined,
repaired and primed as required. Roof Stweld
should be applied first to flashing areas.

4. Application. Brush or spray-on an
embedaing coat of Liquid Asphalt 480 st the
rate of 4 gations per 100 sq. ft. Do not apply if
temperatures below 40°F. are expected within
8 hours or if rain is expected befors the
emuision has time to dry.

While the emulsion is wet, embed Heavy Duty
Glass Fiber Mesh into it with firm brush
pressure forcing the smuision through and
around the glass stands. Each succesding
glass strip should overiap the preceding one
by 2 inches. Roll ends of Heavy Duty Glass
Fiber Mesh should overiap 8 inches. Do not
aliow dry or starved laps. Permit Liguid
Asphalt 480 and Heavy Duty Glass Fiber Mesh
10 dry sutficiently to permit foot tratfic.

After the embedding coat is dry, a top coat of
Liquid Asphalt 480 is sprayed or brushed on at
the rate of 3 galions per 100 sq. ft.

informetion contmned in the dulietn w pressmied in good tanh. it § is NOt 10 e interred thatl by Jubhcation
wwwc«mm lnc wwmuawwmmuwwum

nc., has any kainiity 107 infnngement of any patent, jorsgn or
someene, mwmyumnw nu-eovm\m




- >

-0
a
2
[0

-

t
'
i
. I

e

¥
T

&

| aamnd




. onuasta Képpér_s REgLO
-%a.e5.0ice Near You

. ‘w;s%‘é%ﬁ@ﬁif

; 1825 KEppets DIGA

; 205:723-934D - -
Wi 1§60
181'Oriv
|
-
¥ §—-% et
Sl 0T
RO VIBINBIRTIBE gl
0T EANASY,
Intonane ¥ Plous
' :)-:;hhn'y thataridls
T i, . 102
RO e )l
o) ol _
LR YEUSAINE I
— ..



