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Preface

This manual contains recom-
mended roofing specifications and
procedures based on accepted
good roofing practices and
Koppers years of experience.
They are intended to provide the
architect. engineer. general con-
tractor. and roofer with the proper
information to pian and construct
the best roof systems with the
most time-proven materials
available today.

The availabitity of a Koppers
surety bond or guarantee for
roofing and flashing constructed
according to the information
contained in this manual under
Koppers bond and guarantee
procedure, and the publishing

of these specifications and infor-
mation shall not be construed as
creating any warranty, expressed
or implied. with regard to any
roofing or flashing for which a
bond or guarantee has not

been issued.

This roofing manual supersedes
all previous roofing manuais
published by Koppers in Sweets
Catalogs.

The 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 varia-
tions n details and specifications
may be appropriate due to unusual
local conditions. such as wind,
temperature. humidity. etc. To
assure the best applicatign of the
proper specifications and details
for your area we recommend

you consult your Koppers
representative.

Copy 1n biye, in-the text through-
out this brochure;-indicates where

technical changes Hay i
mace from the praviogs™atalog.

Notice: _ . -
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Product Guide

The products listed below are manufactured
10 meet the hignest quaiity stangaras set by
Koopers Company. In¢. They are tormutated
specifically for use n roof ana roof main-

Additional information on these products
may be obtained in other sections of this
manual or by contactng your Koppers
representative.

The products listed beiow are manufsctured
to meet applicable Federal and ASTM
specifications. If 8 certitication s required
on any of these products., it must be

tenance ang waterproofing apotications requested at the time of order piscement. \
Page
Products Description Federal Spec. ASTM Spec. No.
Bitumens
Coal Tar Bitumen Coal Tar based rooting and waterproofing bitumen . D-450-78 12
. Type iil
Asphalt Type (il Petroleum derived asphait suitable for roofing apphcations . D-312-78 12
{Type 1ll—Steep asphait) Type i1
Feits
#15 Tarred Felt Coal Tar Saturated Organic Fiber Feit HH-R-595 0-227 12
B Type
15C
Style A
215 Aspnalt Feit Asphait saturated organic felt HMH-R-5858 D-226 8
215 Asphalt Asbestos Feit  Asphait saturated asbestos feit for flashings HH-R-580A D-250 16
Asbestos Base Flashing Asphalt saturated—Fabric reinforced. base flashing « . 16
Vented Base Sheet Perforated asphait saturated and surface coated organic . D-2626 11
fiber felt. Except for
pertorations
243 Coated Base Sheet Asphalt Saturated and Surface Coated Organic Fiber Felt D-2626 12
Single-Ply Membrane systems
KMM*® Aluminum Aluminum Surface—Single Ply—Five layer laminated . . 21
Membrane roofing membrane
KMM* Stangard Single Ply—Five layer faminated roofing and - bt 21
Membrane waterproofing membrane
Bituminous Aggregate For use with the KMM BAT Topping only . . 26
Binger - BAT}
KMM Aghesive A tenacious asphait aghesive formulated specificaily * hf 21
for adhering XMM membrane
insulations
Exeitherm Xtra® Closed cell phenolic foam with 'ntegrally bonded faces . . a7
Fabrics -
Tar or Aspnalt 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 $8-C-450e 0-173 42
Cotton ‘Spec Grace: above grade
Giasfab” A woven glass membrane avalable 1n 20 x 10 or 20 x 20 HH-C-4666 D-1668 42
threads per inch~-asphalt or tar coated
Glascoat” Same as above, except coated with white resin . - 42
Jute Asphait saturated jute, commonty referred to as HH-B-00800 D-1327 42
treated burlap
U F Mat White; A white, lightweight mat comprised of fine glass filaments ' * 43
in a random arrangement reinforced with a swirl pattern
U F Mat ‘Coated} Same as above, coated with asphalt . . 43
Stangard Mesh Medium weight, white glass strands bound together b hd 43
in a random pattern
Heavy Duty Mesh Heavy asphalt saturated glass fibers in jackstraw pattern . - 43
Patching Glass Same as heavy duty mesh — cut into convenient size rolls  * v 43
Stonemat A poiyester undariayment for KMM {oose aggregate topping = . 21
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Page
Products Description Federsl Spec. ASTM Spec. No.
Roof cements T
Flash-on %441 Flashing cement formulated for weathering and - SSC-183 D-2822 § -
flow resistance # . Type t- Type ’
Fiashing Cement Not as heavy consistency as Flasa-on #441 . $8-C-153 D-2822 -
b Type | Type ! -
Hydroshield Asphalt cutback. Formulated for application in all weather. . . 36
. Readily bonds to wet surface. Trowel or brush grades.
Tar Roof Cement Tar based plastic cement SS-C-153 . -
. Type H
Roof coatings e
Emulsions - DL RIS -
Liquid Asphait 480 Asphait emulsion. Will not alligator if properly applied. . 0-1227 S 36
- Heavy bodied, exceptionally high quality. non-fibrated Type il -
= clay emulsion. D-1187 ™
s Type A - 73
qumd Asphalt 472 Asphalt emulsion. High quality asbestos fibrated, S8-R-1781 D-1227 : ‘-
medium body. clay emulsion Type | Type | _ “ i
Liquid Asphalt 484 Fiber glass reinforced. asphait emulsion s - . . e T
i T - P
Cutbacks e R : = b
Asphait Root Coating 454  Medium bady, asbestos hbmcd cutoack cottmg"’ Are % 'SS-KM _ . D-2823 o -
- - § A =r ¢ ve, b= ' 1.-.—-— T - t ‘4 R X
e i e- P ,4..,,_ S "b’“'ﬁ .a-:%ar LIS : - — '-"“ ,ﬁ&r yoe
FitkdrToating 415 “ Tar cutback. Penetrates 2 and resaturates tar and gravel roofs S$S-C-540b N/A a5
Resaturants
Roof Resaturant 425 Asphait Cutback. Combines maximum penetration and . . 45
coating properties
Roof Resaturant 410 Highest quality tar resaturant avarlable. Excellent * * 45
penetration and softening qualities.
Primers
High-Pen Primer 452 Thin asphalt cutback primer with max;mum SS-A-701 D-41 16
penetrating capabilities
Coal Tar Concrete Coal tar based primer for roofing and - D-43 4
Priming Ol waterproofing aoptications
Adhesives
CP Adhesive Superior asphait cutback aghesive for asphait - . -
' felt applications
Retlective roof coatings .
Alum Roof Coating 434 Contains 3 ibs. aluminum paste per gallon Non-fibrated. TT-C-00493 D-2824 a7
. Type |
Alum Roof Coating 435 Reinforced with asbastos fibers. Contains 3 Ibs. TT-C-4988 D-2824 47
aluminum paste per gallon. Type Il
Alum. Roof Coating 444 Contains 2 Ibs. aluminum paste per gallon. Non-fibrated. b . 47
Alum. Roof Coating 445 Contains 2 1bs. aluminum paste per gallon. Remforced . . 47
with asbastos fibers.
Colored Roof Coating White acrylic emuision decorative coating. To be used . . -
{(White) over new Liquid Asphalt 480.
Caulkings
Acrylic 2400 One part, gunnable, acrylic caulking. . ., -
*Applicadie Federal and/or ASTM Quide Spesifs ars not die tor this
S




Koppers Roof Bond/Guarantees Program

Bonds and/or Guarantees are availabie for
listed roofing specifications in this manual.
To quality for 8 Xoppers Roofing Bond or
Gusrantee, rooting and flashing must be
constructed in accordance with Koppers
Specitications, with Koppers materials, and
by s roofing contractor authorized by
Koppers.

Prior to the beginning of any bonded or
guaranteed roof application, the contractor
must apply for the required document in
accordance with Koppers standard
procsdures.

Roof Bond Program

Koppers bongs are avallabie for 10, 15 or 20
year terms, and only cover coal tar built-up
roofing and flashings where approved.

Roof Guarantee Program

Built-Up Roof Guarantees

10-Year Gusrantee

A ten-year guarantee with a ten-year renewaf
option—for 4 ana 5 ply Coal Tar Bitumen
roofing systems only.

5-Year Guarantee

A five-year guarantee with a five-year
renewai option—for 4 and 5 ply Coal Tar
Bitumen Built-up Roofing Systems only

Single-Ply KMM Guarantee

A five-year guarantee with a five-year
renewal option. KMM memprane applica-
tions onily

KMM/IRMA Gusrantee

A ten-year guarantee covering watertight-
ness ang insufation efficiency (80% of the
original thermal resistance).

General requirements

for bonded or guaranteed
roof applications:

1. All roofing to be bonded/guaranteed must
be constructed in conformance with Koppers
specitications

2. Koppers bonds/guarantees are not avail-
abte for residentiat roofing.

3. Koppers bonds/guarantees are transferable
upon timely written notice of change of prop-
erty ownership.

4. Koppers bonds/guarantees are available
within the Continental Uriteg States in all
cases except those areas where Koppers
does not presently provide inspection service.
§. Approved flashings may be bonded/guar-
anteed for terms up to but not exceeding
the term for whicn the roof is bonded. .
6. Charges for roofing bonds/guarantees are
made on a ver square (100 sq. ft.) basis of
the roofing membrane.

Coverage:

Koppers roof bonds.guarantees provide for
repairs of leaks to the roofing not occasioneg
by defects in the building. abuse or extreme
weather conditions gunng the term of the
bond/guarantee up to the monetary hmit
specified in the bond

Roof bonas/guarantees DO NOT cover the
repair nstaliation  or replacement cost of
the following

1. Decking materals.
2. Vapor barriers.

3. Insuiation products (except KMM. IRMA
system)

4. Metal work,

§. Products in the roof assembly furnisned
by others.

6. Damage to the bonded roofing or flashing
caused by the use of the products listeg in 1
through 5 above. thewr instailation or attach-
ment

7. Vandalism or owner abuse

Koppers reserves the nght to cancei any
bong/guarantee 1if the roof 1s damaged due (o
causes not covered by the bond/guarantee
it 1s determined that the roof's satisfactory
performance for the remaining term of the
bond/guarantee 18 impaired Cancetlation
due to damage of this type does not provide
for any refund of the originar cost.

Specification Reference Guide
Type System Deck Siope Spec. No. Construction Page
COAL TAR BUILT-UP ROOFING SYSTEMS
Coal Tar Bitumen Nailable Ya max. 210 4 and 5 ply tarred felt 13
Coal Tar Bitumen Non-naifable & insulation 2 max. 220 4 ply 1arreg felt 14
KMM ROOFING SYSTEMS

Loose Laid Membrane Nailable. Nan-Nailabie 1" max. 610 KMM Stancard Membrane 27
Aggregate Topping and Insulation

Loose Laid Membrane | Nailapbte. Non-Nailable 14" max., €20 KMM Stangard Membrane 27
Bituminous Aggregate Topping and tnsulation

Aghered Memprane . % Mimmumwith - 630 KMM Aluminum Membrane 28
Aluminum Surface Positive Drainage

tnsutateg Roof 2" Maximum 690 KMM Standard Membrane 29
Membrane Assembly Positive Drainage o :
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BUILT-UP ROOFING SYSTEMS

Coal Tar Bitumen Built-up Roofing
Materials and System Discussion

Description

Koppers Coat Tar Bitumen built-up roofing
systems consist of alternate layers of
Koppers Coal Tar Bitumen and Koppers
tarred feit, surfaced with a heavy top pour-
ing of Koppers Coal Tar Bitumen into which
s embedded an aggregate.

Koppers Coal Tar Bitumen built-up roofing
systems are used wheneveraroof is exposed
to water and/or corrosion, and on ail level
or low sioped roofs where mimmum main-
tenance is required.

Features.:- -

Coal Tar Bitumen built-up roofing provides
one of the most durable roofing systems
known due to its inherent superior water-
proofing and weathering characteristics. This
1s THE time proven roofing system for leve!
and low sioped roofs.

Coal Tar Bitumen provides numerous advan-
tages to an owner. The supernor performance
of coal tar roofing systems in the areas
listed below make coal tar roofing systems
unique in the roofing industry.

1.Coal Tar Bitumen has naturs! resistance
to water, air and water vapor penetration.

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

2. Another urique festure. of cost tar roofing
is its seif-healing ability,

Alligatoring and hairline cracks common 1o
most matenais, eventually cause damage
to the roofing membrane. Coal Tar Bitumen

has a property known as “cold fHlow" which
automatically corrects these conditions
before serious damage takes piace. This
“cold fiow" feature heals small mechanicai
fractures at normal temparatures.

3. Application improvements.

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

These features represent significant
improvements which are in consort with the
aims of governmaent, labor, and industry in
the areas of reduced air poliution and im-
proved worker conditions,

Uses

1. All ‘dead’ level roofs

2. All water cooled roofs

3. Lowsloped roofs with occasional ponding
4. Low slopead roofs with retarded drainage

5. All buildings with level or low sloped roofs
that are built for long service life

8.Roofs in most highly corrosive atmo-
spheres

SIOp‘g_s

Koppers recommends that the maximum
roof siope be one-half {34) inch per foot for
all built-up Coal Tar Bitumen roof systems.
Koppers does. however, parmit slopas up
to two (2) inches per foot at fiashings that

KOPPERS| .-

Architectural and
Construction Matenals

incorporate tapered cants and for short run
crickets or saddles for drainage. provided
there are provisions for adequate back
nailing, and these crickets or saddies do not
cover more than 15% of the roof area.

Alf feits must be backnailed on siopes one-
half (%) inch per foot or more. For recom-
mendations on roofing procedures for
slopes over % inch per foot. consult your
Koppers representative.

Underwriters Laboratories

Underwriters Laboratories, inc. Building
Materials Directory. TFJR-Built-Up Roof
Covening matenais lists Koppers Coal Tar

_ Bitumen and tarred feits for use in construction

of Class A and 8 built-up root coverings.
Additional References: Roof Deck Con-
structions are listed under U. L. Guide No.
(380 RO) TGKX. Roof deck construction
materials, such as vapor bamers. insula-
tions, and adhesives are listed under U. L.
Guide No. (360 R13) TGYV. ’

Bonds/Guarantees

Koppers Bonds/Guarantees are available
for 5, 10, 15, and 20 year terms. Roof bonds/
guarantees cover ONLY the-duilt-up roofing
and flashing membrane.

For further details, please rafer to Page € of
this manual.

Note: Due to varying architectural designs.
Koppers buiit-up rooting progucts snould not
be used on single famuly resigential
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 Roofing will be affected to some
degree by all of the parts of the roof structure
system as well as the inside and cutside
atmospheric environment. Each component
should be investigated for its compatibility
with each of the others. The roof structure
system may include any or all of the
following:

Qutside Atmospheric Conditions

Roofing System

Paripheral Details (Flashings)

Insulation (if present)

Vapor Barrier (it present)

Structural Deck including sub

purling (supports)

Structural Framing

Air Space (if presant)

Ceiling (it present)

Interior Air Conditions

You will find information in this manuai per-
taining to materials and application methods
other than for built-up rocfing. They are
offered to assist the designer in establishing
their normal position in the roof structure
system. Thay should not be construed as
part of the built-up roofing system, as
endorsement. nor as part of the designatad
specifications other than to establish a suit-
able roofing base in the roof structure
systam.

The proper design. specification and posi-
toning of the various components of the
root structure system is the responsibility
of the bullding owner or hus designer. Any
subsequent failures, due to aither the instal-
lation or lack of instatiation wilf not te
Koppers responsibiiity.

Decks

The deck is the base over which the buiit-up
roofing, or insulation and built-up roofing is
aoplied. Where the term deck is used in this
manual without reference to insulation, it
shall gesignate the surface over which roof-
Ing 1s to be applied Al decks shall be clean,
smooth. dry ngid and free af debns. Any
ageck defect shall be corrected before appfi-
cation of roofing All decks shail be installed
in accordance with the deck manufacturer's
specthications and shall be in compliance
with Koppers General Requirements.

In aporoving any deck as satisfactory to
receive a Koppers roof. only the deck sur-
tace 1s accepted. it is the responsibility of
the building designer and the deck manu-
facturer to provide for expansion and con-
traction in 3 manner that will provide a stable
base for the roofing; for support of maximum
anticipated loacs; secure attachments
vertically and laterally, and the selection of
the deck matenal and construction details
including their ability to contain bitumens.

(KOPPERS WILL NOT ASSUME RESPON-
SiBILITY FOR DECK DEFECTS OR
BITUMEN SEEPAGE.)

The placing of conduits, bolt heads, etc..
above the roof deck and below the roofing
mambrane 1s not recommended.

All projections or openings In the deck
should be completed prior to the apphication
of the roofing.

8

Optimum adhesion to the deck is necessary
for good root performance. Where Koppers
Bitumen or steep asphait is used a3 an adhe-
sive, Questonable decks may be tested for
dryness and adhesion by pounng one pint
of the bitumen, heated to application tem-
perature., over a representative area or areas
of the deck. The deck is not sansfactory if
the bitumen foams or bubbles. or upon
cooling 10 ambient temperature may be
stripped clean of the deck.

When decks can not be sufficientty cleaned
to permit adequate achesion a primer is
required.

Moetal Decks

Metal Decks: Decks of this type must aiso
be free from locse rust and oily substances.
it is absolutely necessary to instail board
type insuiation on & metai deck before the
Koppers rocfing is applied.

A metal deck must be ciean, smooth, and
properly anchored to the steel purlins and
ail joints corractly lapped and fastened.

Type of metal deck. flute opening and vari-
ous other factors determine the type and
thicknass of insulation required. Consuit
your Koppers representative for recom-
mendations,
Metal roof decks shall be designed so that
they will not have a deflection exceeding
1/240 ot clear span under all types of loads
{live & dead). Designer should take into
account roof traffic conditions cluding
machanicali equipment used for roof
application.
Note: When applying insulation and roofing
over a perforated or acoustical type metal
deck, it 1§ recommended that a vapor
retarder be instailed prior to the application
of the insuiation or that a base sheet set in
steep asphalt be utilized as the first ply of
Buiit-Up Roofing. This 1s to reduce the
possibility of Bitumen drippage.

of Vapor Retarder Below insuiation
{Feit Type Vapor Retarder)
Coat the nbs of the metal deck with Steep
Asphait and then instail two (2) full thick-
nesses of Koppers No. 15 Asphait Feit.
lapping esch sheet nineteen (13) inches
over the preceding sheet, mopping with
Steep Asphait the fuil width of the ninateen
(19) 1nch lap. Extend ang adhere all felt up
vertical surfaces t0 a dimension §” above the
plane of the insulation surface.
Attachment of insulstion
Install insulation with approved mechani-
cal fasteners or Steep Asphalt. See
“Attachment” Page 10.

8. When attachment s made with steep asphalt

it shall be applied to ceck at rate of 1210 15 Ibs.

per 100 sq. ft.. place insulation while steep
asphalt is stili moften to provide good adhesion.

b. 1f slope of deck is one-half ('4) inch per foot
or more. insufation must be adle to retain nails.
in addition to betng setn steep asphalt, insula-
ton must be fastened to the metal dack with
approved mechanical tasteners in accordance
with FM requirements. If two layers of insula-
tion are specified. top layer must be setin steep
asphait. making sure that the joints in the top
layer do not coincige with the joints of the
bottom layer.

c. Jf UL and FM requirements are a factor for
insurance resasons, the insuiation and its
method of attachment must be listed and
approved in accordance with their current
data.

In areas that may exceed the %" per foot
maximum slope requirements (short run
crickets, saddles or cants), all plies of tarreq
feit must be back naied. Wood naiiing stnips
must be provided when the substrate is not
considersd capable of retaining naits.
Appiication: of Rocfing Membrane

For application of roofing matenais over the
insulation, follow Specificaton No. 220
Page 14,

Precast Structural
Concrete Sections

Precast concrete structural sections demand
the same recommendations as poured
concrete decks. aithough the presence of
moisture, due to insufficient drying time, ts not
likely. if the contractor finds one or more slabs
resting unevenly, with edges projecting above
the surface. this should be corrected by
resstting or leveling off. Leveling off should be
gradual and smooth to permit insulation full
contact with the substrate. All insufation joints
must be even and smooth. Open-cell
aggregate concrete 1s not acceptable for filling
or leveling low areas. All joints. grouted or not,
must be caulked with trowel-grade asphaltic
plastic cement. As additional protection from
bitumen dnppage centered on the joint, an 8
inch wide (mun.) feit stripping must be totatly
embedded in a troweling of plastic cement,
Stab siges and ends should be square, rest
firmly and evently on supporting members, and
be installed to prevent laterai and verticai
movement

Application of Vapor Retarder Balow insuistion
1. On precast concrete decks. solid mop the
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
that in no piace shall felt touch feit.

3. Extend and adhere all plies of feit up to
vertical surfaces to a dimension 6" above the
plane of the insulation surface.

Appiication of Insulation: Over Vapor Retarder
Apply a uniform coaung of Coal Tar Bitumen
over the entire surface. While hot, embed
the insulation. If there are two-(2) layers of
insulation (e.g. as required for pre-stressed
concrate sections) mop the entre surface
of the first layer with Coal Tar Bitumen
While hot. embed the second fayer of
insulation.

Application of insulation Directly to Deck
Over precast concrete, solid mop with Coal
Tar Bitumen. While the bitutrien is stiit hot.
embed the insulation. See Insutlation
section, Page 11. Insulation jonts shall not
coincide with joints of the precast units.
Application of Roofing Matiersis 1o Deck
On precast concrete shotid mop with Coal
Tar Bitumen.

~
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Buiit-Up Roofing Systems (Co

Completa the system in accordance with
Specification No. 220.

In areas that may exceed the %" per foot
maximum siope requirement (short run
cnckets. saddies or cants), all plies of tarred
feit must be back nalled. Wood nailing stnips
must be provided when the substrate is not
considered capabie of retaining naiis.

Lightweight Insulating
Concrete

Lightweight insulating decks include light-
weight aggregate concrete 20 to 40 ibs: per
cu. ft. oven dry density). foamed concrete.
gypsum and thermosatting asphaltic decks.
Except for Dycon® Concrete. lightweight
insulating deck systams must be capable of
venting excass water vapor to the under-
side. Koppers will not accept these light-
waight insulating decks to be placed over
vapor barriers, poured concrete substrates,
unvented metals, or any type of base which
will not permit these matenals to vent from
the underside. This is necessary to prevent
a water vapor pressure build-up under the
built-up roofing. Occasional. or spot vents
through the roofing as the only venting
method are not satisfactory substitutes for
underside.

in addition. lightweight insulating decks
shall have sufficient cohesive strength to
provide firm attachment of the roofing to
the deck and framing to pravent wind uplift
damage or blow-offs. Nailable decks must
be capable of developing at the very mini-
mum. a 40 pound nail puli-out or withdrawal
strength. If the materials do not achieve thid
value, additional fasteners will be required
over and above those quantities described
in the ensuing specification (standard s
approximately 100 fasteners per square) to
achieve a minimum attachment standard of
40 Ib. per square foot. Koppers will not be
responsibie for failure obthe insulating deck
to remain integral or for disbonding of the
roofing from the surface of the deck.

Provisions should be made wherever possi-
ble to provide additional venting such as
notched wood penmgter nailers, etc.. In
conjunction with the venting from the under
side of the deck. it board type insulation 1s
to be appiied over a lightweight insuiating
deck. provisions must be made between the
fill and the board insulation to prevent fill
moisture from affecting the insulation and
roofing.

Thermosetting Asphaitic Concrete

When aoplying the roofing membrane
directly over a thermosatting Asphaitic
Concrete, follow Specification 210 except
the first ply of the roofing membrane must
be a base sheet sat in a solid mopping of
steep asphait.

Application ot Membrane Below
Board-type Insuistion

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 !ap no less than nine (9} inches
and stagger nailed down center of each
sheet on nine (9) 1nch centers.

nt.)

2. Extend and adhare ail plies to vertical sur-
faces 10 a dimension 5 above the plane of the
insulation surface.

For vapor bamer provisions contact you
Koppers Representative. .

Application of Boerd-type Insulation

Over Membrane

Apply a uniform coating of Coal Tar Bitumen
over the entire surface and, while hot,
embed the insutation. If there are two (2)
layers of insulation mop the entire. surface
of the first layer with Coal Tar Bitumen and.
while hot, embea the second layer of insu-
lation. .
For application of roofing materieis Over
insulation follow Application Specification
No. 220.

Application of Roofing Materiais to Deck

1. Apply over entire surface one (1) ply of
Koppers coated base sheet, lapping eech
sheet four (4] inches over preceding shaet
and nailing atiap no less than nine (9) inches,
and stagger-nailad down the center of each
sheet on nine (9) inch centers.

2. Over the base sheet apply three (3) plies
of Koppers Tarred Felt, lapping plies twanty-
four and two-thirgs (24%) inches. Where
slope of deck is one-half (}) inch per foot or
more, nail each shest of feit six (6) inches
from the back edge on twenty-four (24)
inch centers.

All iaps shaif be mopped with Coal Tar Bitu-
men the full twenty-four and two-thirds (2434}
inches.so thatin no piace shalil feit touch felt.

3.Complete the system in accordance with
-Specitication No. 210.

Note: in arems that may exceed the '5" per
foot meximum slope requirement (short run
crickets, saddles or cants), all plies of tarred
feit must be back nailed. Wood nailing strips’
must be provided when the substrale is mot
considered capabie of retaining nails. N

Poured Gypsum
Precast Gypsum

The same recommendations applying to
precast concrete stabs apply to precast
gypsum slabs and gypsum metal bound
planks. except that the first piy of the roof-
ing membrane must be a coated base shee?
fastened in accordance with the base sheet
-~ alternate. See Page 12. All uneven slabs
shouid be raset or leveled off so that the
roof will be laid on a flat and even surface,
free from projections and low areas. Because
these slabs are precast. the possibility of a
high moisture content baing present is more
remote than in the poured gypsum roof or
lightweight insulating concrete roof deck.
Poured gypsum decks sometimes cause
trouble because the built-up reofing is taid
before the deck is thoroughly dry. When this
happens the resuit 18 a blistered and buckled
membrane, or, just as serious, insulation
. curis and makes an unsatisfactory job. The
“rooting contractor, backed by the architect.
must insist on a thoroughly dry. .before

beginming work. He should also See to it that .

the deck IS free of [0ose sand, frozen scale
and other foreign matter. Projections should
be removed, low points filled with cement

KOPPERS|- .«
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grout or other suitable material. and all
cracks pointed up

Application of Membeane Below insulation
1. Appiy 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 iess than nine (9) inches
and stagger nailed down center of each
sheet on nine (9) inch centers.

2. Extend and adhere all plies to vertical sur-
faces t0 a dimension 6" above the plane of the
insulation surface.

For vapor ‘retarder provisions contact your
Koppers Repriisentative. =~ -
Appiication of Insulstion Over Membrane
Apply a uniform coating of coal tar bitumen
over the entire surface. and, while hot, embegd
the insulation. If there are two (2) layers of
insulation mop the entire surface of the hirst
layer with steep asphait. and. while hot. embea
the second tayer of insulation. Insulation joints
shall not coincide with joints of precast units.

For appiication of roofing matenals over
insulation follow Application Specification
No. 220.

Applicstion of Rooting Materiais to Deck
1.Apply over entire surface one {1) ply of
Koppers coated base sheat, lapping each
sheat four (4) inches over preceding sheet
and naiiing at lap no less than nine (9) inches,
and stagger-nailed down the center of each
sheet on nine (9) inch centers.

2.Over the base sheet apply three (3) plies
of Koppars Tarraed Felt, lapping plies twenty-
four and two-thirds (2434) inches. Where
slope of deck i8 one-halt (%) inch par faot or
more, AaR Bach sheet of felt six {6} inches
from the back edge on twenty-four (24)

‘inch centers.

3.Complete the system in accardance with
Specification No. 210.

Note: In areas that may exceed the ‘4" 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 i1s not
considered capable of retaining natls.
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Poured Portland
Cement Concrete

The deck surface must be smooth, dry, and
free of dirt. dust and debris. Projections
shouid be removed. low points filled with
cement grout or other suitable material, and
all cracks pointed up. Roof deck shall be
properly graded to outiets.

Applicstion of Vapor Retarder Below Insulstion
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 nmineteen (19} inches over the
preceding shest—mopning with Coal Tar
Bitumen the full nineteen (19) inches so
that in no place shail feit touch feit.

3. Extend and achere all plies of feit to vertical
surfaces to a dimension §” above the plane of
the insulation surface.

Applicstion of Inguiation

Apoply a uniform coating of Coal Tar Bitumen
over the entire surface into which, while hot,
embed the insulation. if there are two (2)
layers of insulation mop the entire surface
of the first layer with Coaf Tar Bitumen into
which, while hot, embed the second layer
of insulation.

Applicstion of Roofing Materisis Over
Insulstion or Deck

Install the roof in accordance with Specifica-
tion No. 220,

In areas that may exceed the '3 per foot
maxmum siope requirement (short run
crickets, saddies or cants). all plies of tarred
feit must be back nailed. Wood nailing stnps
muyst be provided when the substrate 15 not
considered capable of retaining nails.

Wood Plank/Plywood -

Wood shail be well seasoned. dry and pref-
erably treated. End jornts shall have
aaequate pearing. Loose or void knot holes,
large cracks. etc.. shall be covered with
sheet metal.

Lumber shall be a minimym of 1" nomunal
thickness.

Plywood texterior grade) shall be a minimum
of ="' thickness. Hot Coal Tar Bitumen
should never be appliea directly to a wood
ceck. Sandwiched betwean the heat from
above and the heat from below, such matenal
finds its way through the boards into the
building. Good practice demands the
cushioning and blotting effect of a layer of
sheathing paper foliowed by layers of dry
felt. Shiplap and square edge boards should
be avotded where possible. !f the underside
of the roof deck 18 exposed to air pressure
created from open doors or windows,
tongue~-and-grooved lumber should be used.

Preparstion Below insuistion

1.The wood roof deck shall be coverad with
one (1) layer of approvaed rosin-sized sheath-
iNg papar weighing approximately five (5)
pounds per one hundred (100) square feet.
The sheathing paper shall be lapped two (2}
inches and sacured to the deck by occasional
nailing.

2. Apply over entire surface one (1} piy of
Koppers coated base sheet. lapping each sheet
I%ur (4)1nches over preceding sheet and naiing
1

at lap no ie .s than nine (9) incnes and stagger
nated down center of each sheet ¢n nine (9)
inch centers.

When the roof insulation s to be naited and a
vapor retarder is not required, the one ply of
base sheet may be omitted: however. the
sheathing paper s required.

of Vapor Retarder Below Insulation
Note: When vapor retarder is required. use
these procedures in addition to Preparation
Below insulatidn noted above.

Lay over the entire surface two (2) fulil
thicknesses of Koppers Tarred Felt, iapping
each sheat nineteen (19) inches over the
preceding sheet—mopping with Coal Tar
Bitumen the fuil nineteen (19) inches so
that in no place shail felt touch feit.

Application of insulation

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

For appiication of roofing materiais over
insulation foliow Apphication Specification
No. 220 on Page 14.

Appiication of Roofing Materials

Directly on Wood

For application of roof materials directly on
wood decks follow Specification No. 210
on Page 13.

in areas that may exceed the '4" per foot
maximum  slope 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
considered capabie of retaining naiis.

Structural Wood Fiber

All decking must be nstalled in strict accor-
dance with the particular gdeck manufacturer's
recommendations for installation Deck
matenal must be protected dunng shipment,
JoDb site storage and prior to roofing application.
No planks which have become structuraily
weakened due to moisture, fractures or muts-
iated edges may be used. All joints must be
level and prelerably grouted full and level with
plank surfaces as recommended by the deck
manufacturar. All ptanks must be well anchored
to supporting members to resist movementin a
tashion recommended by the deck manufac-
turer. Any planks which bow or deflect or do
not seat securely muyst be reptaced. Responsi-
bility for the seiection of a particular type of
wood fiber geck. its instatlation, provision for
expansion and contraction, its suitability to job
requirements. and its abrity to support antici-
pated ioads in its environment rests with the
deasigner and deck manufacturer.

Decks of these types. whether groutsd or
not. shail be caulked with Koppers Flashing
Cament which shall be applied so that the
top surface is lavei and smooth. Felt strip-
ping four (4) to six (8) inches wide set in a
troweling of the cement 18 required to assist
in leveling uneven joints and bridge the
joint openings thus providing a better sur-
face for the roofing materials.

Caution: care must be taken to avoid bitu-
men drppage.

Appiication of Vapor Retarder Below Insulation
Install two (2) plies ot No 15 asphait feit lapped
nineteen (19) inches in Type 11l steep asphalt
Plhies snall be moppec solidly so that in no

place shall teit touch teit. Instail insulation in
sohig mopping of steep asphait.

Application of insulation Over Vapor Retarder
tnstai insulation i a uniform coating of Type 1)
Steep asphall.

Instaliation of roofing over :nsulation shatl be
as per specification outiined below with base
sheet moppead solidly to the insulation in steep
asphait as the first ply.

Application of Roofing Materials

install roofing 1n accordance with Specifica-
tion No. 220 except that a base sheet. sat in
steep asphait, must be substituted as the
first piy. See "Base Sheet Alternate’
Page 12.

Complete the system in accordance with
Specification No, 220.

fn areas that may exceed the '4” per foot
maximum slope requirement (short run
crickets, saddies or cants), all plies of tarred
feit must be back nailed. Wood naiiing strips
must be provided when the substrate s not
considered capabie of retaining nails.

Material Protection

it is the responsibility of the roofing con-
tractor to protect ail roll roofing maternais
and roof insulation from ground or con-
struction moisture and weather before and
during construction.

Attachment

Maximum adhesion or secure attachment
of all components i the roofing assembly is
necessary for satisfactory long term
performance of the roofing membrane.
Bitumen adhesive and/or fasteners
quantities specified by the manufacturer
must be capable of passing a mimimum
uplift resistance of 40 pounds per square
toot (psf).

When Building Code requirements dictate a
higher uphift resistance than our minimum
requirement. additional fasteners or adhe-
sive will be required over and above the
quantities descrnibed in the ensuing spectfi-
cations.

Sclid moppings of hot apphied bitumen have
be«an found to grovide an uplift resistance
in wxcess of 120 psf.

Whan nails or fasteners are used. they must
be nailed through disks or have sufficiently
large heads to prevent fracture or puncture
through the roohing felts.

When possible mechanical fastening of
insulation s the preferred means of
attachment. However. if properly apphied
hot applied bitumens are also acceptable.
Contact the insulation manufacturers
iterature for requirements.

Cold applisd acdhesives are not acceptable.
Koppers will not be rofponslbh for any
damage causad by or the result of unsatis-
factory stiachment.

Forturtherinformation contact your Koppers
represantative.
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Built-Up Roofing Systems (Cont.)

Expansion Joints (Building)

Since all materials expand and contract due
to temperature and/or moisture. the use,
location, and design of building expansion
joints, especially in the roof structure system,
shouid be taken into consideration at the
time of orginal building design.

Although provisions for adeguate expansion
joints are the responsibility of the building
designer. Koppers offers the following
racommaendations for the protection of the
roofing system against splits caused by
expansion and contraction of the building.
Building expansion joints should be
installed.

1.On roof areas largar than 200 feet in each
direction

2. At all places where the structural supports
and roof assembly change direction
3.Where type of adjoining deck materials
change

Whare control or expansion-contraction
joints are provided in the structural steal,
deck material, or deck system, provisions
must be made for cantinuation of this relief

* through the built-up roofing system. Koppers

realizes thatin a climate controed building
there may be littie or no-expansion AFTER
the building is in use. however, building
expansion joints are #til- recommended
based upon the foliowing pounts:

1. Ouring construction-the:building will not
be under a steady state temperature/humid-
ity condition so that thermat and moisture
movement can be sufficient to fracture the
roofing.

2. if no building expansion joint is provided.
the owner must keep the building at the

steady state temperature and humidity con- °

dition at all times, as holigay shut-downs
can fracture the roofing due. to the move-
ment of the roof system resulting from
temperature/humidity variation.

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

Water Stops

(Temporary Protection)

Water stops consisungot les of tarred
feit ang mopping- af . ar Bitumen
extending onto the deckana lation at least

6" and 4”. shall be app
0ays s work over ex Odges of insulation.
These temporary must be
removed cleanly from the insulation (top
surtace and vertical joint) and from the deck to
ensure tight insulation joints end level
insulation surfaces. Improperty corrected
water stops have been determined as a cause
of roof spiits and have prevented moisture
vapor movement (0 vented edge details.

ai-the end of each

Cut Offs
(Permanent Installation)

Venting of rcof insulation at walls, curbs.
eavaes, etc. 1 recommaended for all but a few

special roof structures. Therefore, cut-offs
should not be installed at edges of insulation
adjoining thess areas for venting purposes.
Cut-offs may be instatied however, provided
they are constructed to run in one direction
continucusly to vented edges and provided
no section of the roofing is :aomod or
blockad from venting. &=~

Vapor Retarders Lo

Vapormrdmmnommymih'onm_

heat flow direction and/or humigity within

the buiding. during any climate or OcCCu-:

pancy cycl. might cause the dew pomt or
condensation 30 OCtur under the buift-up
roofing within the insulation chamber. it is
important that the vapor retarder. when
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consult the manufacturers’
specific information,

Wood'Nailing Strips
All non-nailable decks require wood:nailing
Strips at eaves, ecges, walls, roof openings..
of¢. for proper securement of metal flanges.
Nailers must be securely and firmty attached
to the deck or through to its supporting
members. Nailars shail extend not less than
1" beyond the apron or flange.
Roaofing feits for all deck areas having
siope’of %" per foot or more.must be back
ngiled and therefore non-nailabie decks
must be furnished with treated wood nailing
~3trips treated with a material companble

literature for

instalied. prévide a continuous sesl, (includ-.. With bituminous rooﬁno

ing ventilstors. skylights.

peripheral wails. .
andmmmbmmmuof

the watefv.por i . _g.‘ .
Insulation’ v w3
Insulations come i varying mbkma

sizes. Should the manner of Ettachment u
suggested conflict with thilf spetified by the -
individual insulation manufacturer, the inft-

lation manufacturers specifications shall be

followed and m-addition. shall be in compti-
ance with Koppers General Requiremants.

Good roofing practice dictates that the fol-
lowing 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
Koppars for use with a Koppers built-up roof.
It should only be applied over a deck com-
plying with ail of Koppers Generai Requnre—
ments.

2.1f the roof deck slope is one-half (%) inch
per foot or more, the insulation must be
able to retain nails or wood nailers must be
installed perpendicular to the slope 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 insulation shall be laid at any one
time than can be protected by bitumen and
falt in case of sudden weather changes.
4.Edges of insulation shall be brought
closely togaether and shall not be forced into
place. Where insulation joins vertical sur-
faces. the insulation shall be cut 1n 2 naat
manner allowing approximately one-half (%)
inch clearance.

5.When more than one (1) layer of insulation
is used, joints in each layer shall not coin-
cide. All layars shall be paratie! to preceding
layers.,

Nole: When urethane or urethane composite
roof insutation 13 specified. it must be installed
in a doubtse layer application The appropnate
urathane product must be installed direct to
the root deck and a second layer of fiberboard,
perlite board or glass fiber roof insulation
installed over top. The joints of the second
layer must not correspond w:th that of the first.
In lisy of the second layer of insulation, a
Koppers vented basa shest mustbe used asthe
first ply of the membrane. When using other
than Koppers Exeltherm Urethane Insulation.

“Cold Stomqe and

.+ Fraezef Buildings ~ % ...

Komu will mboqd it buit-up roofting.-
Structuresd if insyiation or insuis-

tlcnmdvlpg:mu installed over. the

. decKuniesathais.s ani ventilated .

~8if 9pace between:the  and msulaod

Wlﬂt

e -procedires on h’on-bondod “Boitup

roofing applications, consult a Koppers
representative. When a guaranteed system
is required, refer to KMM Specifications,
Page 23. .

Water Retaining and
Retarded Drainage

When the roofing system is subjected to
common standing water or retarded drain-
age refartothe Special Applications Section,
Page 15.

Temporary Roofing

Temporary roofing specifications are avail-
able for ait Koppers Coal Tar Bitumen Bu:lt-
Up Rooting Systems. Consuit your Koppers
representative for recommended specifica-
tions over various type decks for temporary
roof construction.

Reroofing Design
Considerations:

During the reroof design and spectfication
phase. and prior to commencement of reroof-
ing work, it 18 the building owner's responsibil-
ity to have his architectural or consulting
representative ascertain it the existing roof
structure, with the new roof system installed.
will meet all local building structural codes.

If additional insulation is to be a part of the
new roof system. an evaluation of the dew
point ang its effect on the roofing System
should be determined.

Reroofing application can be complicated
since many factors must be considéred. For
more specific information pertaining to special
situations, contact your Koppers
represantative.

Note: Koppers will not ba responsible for any
damage caused by excess loads on structural
systems or damage due to rate or change
1n location of new dew pont. 11
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BUILT-UP ROOFING
SYSTEMS (Cont.)

General Application Procedure

Applicstion of Bitumens
Recommended Weights per 100 sq. ft. (for
estimating purposes only)

Average Top
Koppers Interply Coating
Coal Tar
Bitumen 25 Ibs. 75 ibs.
Steep Asphalt 23 Iba. 60 Ibs.

Average interply weights are based on long
years of experience in good rooting practice,
and take into account a reasonable variation
1n the amount of bitumen absorbed in differ-
ent substrates. and the type of specification.
Moppings of bitumen betwaen feits shail be
continyous.

Felt Shail Not Touch Felt

itis generally agreed that maximum strength
between layers of felt is achieved by the
thinnest practical giue line of bitumen. Too
thin a layer starves the lap, whereas an
axcessive layer can permit interply move-
ment on sloped roofs.

The top pouring is most important, it must
be thorough and uniformly covered with
specification aggregate embedded into the
bitumen while the bitumen is still hot.

Recommeanded Temperature Limitations:

Point of
Appicaton
Kettie Temp. Temp.
Koppers Coal
Tar Bitumen 300-425°F 350~400°F
Steep Asphatt  350-475°F 400-450°F

When rooting bitumens sre excessively
overheated and/or held for iong periods of
time, their waterproofing qualities are greatly
reduced, and st the same time the volume of
fuming iz incressed. In order to achieve the
maximum benehts of low fuming and un-
equaled waterproofing performance, it s
imperative that Koppers Coat Tar Bitumen
be heated within the temperature hmitations
listed above Close supervision of heating 18
also good roofing practice for ail bitumans.

If heat 18 desired during a holding period at
the jobsite while matenal s not being drawn
oft and replenished as under normal usage.
kettle temperature should be reduced and
not permitted to exceed 350°F for Koppears
Coal Tar Bitumen or 425°F for steep asphalt.
The kettie shouid be fuil lid closed. These
temperatures are applicable to job condi-
tions and do not apply to holding or storage
in kettles (n excess of 4 hours. if ditumen 1s
not to be used for perogs over 4 hours, the
kettle should be shut off.

Koppers Coal Tar 8itumen may be contamned
in 1000 gal. or greater capacity heated and
automancally controlled closed vessel
tankers at 375°F for periogs not exceeding
96 hours.

Application of Feit
Plies of feit must be laid shingle fashion.

Where a water flow direction exists, felts
should be applied so that the direction of
flow is not against the laps. Broom or press
alt phies of felt into the hot bitumen and lay
without wrinkles, buckles or kinks, so that
the fimished roof 1s free of pockets or blisters.
Each feit ply shall be completely covered
wznth a comeplete mopping of bitumen,

1

The number of plies are controlled by vary-
ing widths of the edge laps. Four-ply (4)
roofing. for example, 13 acheved by lapping
each ply approximately twenty-seven and
one-half {27%) inches.

Koppers felts are marked at the factory with
lap lines for tis purpeose. Except as specifi-
cally provided for in Koppers specifications,
application of felt lapping methods other
than shingle fashion will not be parmitted.

When beginning a membrane roofing instal-
lation. appropriate width starting strips of
folt shall be used at the starting point to
achieve the specification ply build-up at that
point so that successive felt applications will
produce the ply requirements. Over(ap ends
of ali connecting plies of feit (end iaps) not
tess than 10 inches. End stripping or taping
of these iaps is not permitted. .

Application ot Koppers Bitumen

and e Surtace i

The final application of Koppers Roofing I8
a triple weight appiication of Koppers Coal
Tar Bitumen (approximately 75 ibs./sq.} into
which is distributed an approved aggregate
while the Bitumen is still hot.

Benefits of aggregste surtacing

1. Protection from foot tratfic of other trades
during construction and afterwards for
routine roof maintenance.

2.Weight as additiona! protection for wind
uplift.

3. Reduced surface tempaerature.
4, Evan tiow of water to the drans.
8, Fire protection from burming brands.

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

7. Most importsm-~-by using an aggregate
surface. an additional 75 ib./sq. of Coal Tar
Bitumen (the waterproofing agent) is
included in the installation.

The appiication of Koppers Coal Tar Bitu-
men and aggregate must be done at the time
the faits are applied: except in penods of
hot. dry weather. when morning dew is not
expected, the top surfacing may be delayed
overnight.

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

The aggregate surfacing must be applied
N0 the top pouring while the bitumen is still
hot o that a uniform layer will be embedded
and adhered. The completed roof assembly
will have a uniform aggregate surtace.
Depending on siag weights 1n certain parts
of the country 400 Ibs. of siag per square
may be required. Occasionally on well
applied roofs, smail black globes known as
“raspberries” or “blackberries " will form in
the roof surface. Thase are not detrimental
to the rocf.

Aggregate Surfacing

The aggreqate to be used should meet the
ASTM Speacification D1863-64. The basic
reguirementfor this aggregate are as follows:

Sieve Size Total Passing, Percent
%" 100
u" 90-100
X" 40-70
No. 4 0-15
No 8 -5
Dust. max. pet. 05
Moisture, max. %

crushed stone and grave! 0.5
Crushed roofing slag 5.0
Unit weaght (loose)

min, 1b. per cubic ft 60

Note: In areas where ASTM D-1883-64 quanty
aggregate :s not practically availabte, ASTM
D-448 aggregate gracation sizes %6, #7 or #67
wiil be acceptaple. providing that the aggregate
has no more than 3% maisture by weight and
meets all other requirements of ASTM
D-1863-64.

Cold Weasther Application

When roofing 18 appied at temperatures
below 45°F, special precautions must be
takan to insure the satisfactory performance
of the finished roof. Before applying roofing.
moisture, ice, sSnow, surface water, etc..
must be removed from the deck.

Hot applied bitumens tend to congeal rapidly
in cold weather. Extra care must be taken to
set insulation or roofing as quickly as pos-
sible while the bitumen s still hot.

When tempersture i3 below 45°F, feit must
be embedaed in bitumen while it 18 still hot
and broomed-in with  solig
pressure 10 ensure necessary embedment
into bitumen.

Do not heet bitumens above the maximum
tempersture limit listed sbove to compen-
sate for rapid chilling. Insulated containers
along with carefully timed material delivery
methods, must be employed.

Note: Bitumen temperatures below those
recommended at the “point ot applicaton”
can result in heavy interply Quantities which
in tum can potentially contribute to the cause
of membrane slippage.

Base Sheet Aiternste

When substituted for the first ply in a solid
mop application specification. the Base
Sheet shall be embeaded n a solid mopping
of Koppers Steep Asphalt tollowed by
thorough brooming to eliminate air pockets,
wrinkles, fish mouths, buckles. etc. The
remaining three (3) plies of tarred feit shatt
be solid mopped with Coal Tar Bitumen in
accordance with the specification.

When rosin sized or sheathing paper 18 a
part of the original specification it shall
remain and be apphied beneath the Base
Sheet. Edge iaps shall be 4" and end laps
shali be 6", The nailing pattern for the Base
Sheet shall be 9" on center through the lap
ang 2" from the edge iap and stagger-nailed
down the center of each sheet on §” centers.
(Note: This 1s approximately 100 naiis per
square.}

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

When appiying the additiona! three (3) plies
of tarreg felt, tap each ply shingte fashion
24% inches. Each ply must be solid mopped
with Coal Tar Bitumen.

When specifying the Base Sheet alternate. use
thedesignation BS as a subscriptto the specifi-
cation number. 210 BS (structural wood fiber
deack).

Note: it Koppers Asphait Costed Baze Sheet
(ASTM D-2626) is substituted for the first ply
of the Cosal Tar Bkumen roofing specifics-
tiong, it must not be ieft expossd or used as
a work surface or temporary roof prior to
roof completion. Good roofing practice
dictates that the total roofing membrane be
complete the eame day. . .
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Buiit-Up Roofing Systems (Cont.)
Koppers Coal Tar Bitumen

Specification NO. 210 supersedes Specs. No. 1, No. 12

KOPPERS/| ;-

Architectural and
Construction Materials

Base Sheet
{Naileg) -
. ]
|
Deck Rosin sheathing . }__ - . . gmlm Tar
paper Y \ on
(wood deck only Y
38"
7 ’ L -
T —— ) -L‘(
T Yao . | Tarred Feit 1
2"La0

Materiais Required per 100 2q. ft. of roof area (for estimating purposes)

Nailable decks without
insulation:

Plywood, wood plank, lightweight insulating
| concrete, poured and precast gypsum.

Rosin Sheathing Paper” (1 ply) Sibs.  Slbs.
Coated Base Sheet’” (1 ply) 43 1bs. 43 ibs.
Tarred Feit (Mopped in Bitumen) (3 plies) 45 |bs. 45 lbs.
Rooting Bitumen (3 moppings @ 25 ibs. each) 751bs. 75 Ibs.
Top Pour Coat 751bs. 75 ibs.

Surfacing: Slag 300 1bs. -~
Gravel - 400 Ibs.
Approximate Total Weight 543 ibs. 643 Ibs.

*Wood Decks only.
““Unless otherwise indicated.

Procedure

1.General Requirements on Pages 8
through 12 and Fiashing Detail Specifics-
tions on Pages 16 through 20 are & part of
this specification and must be achered to
where applicable.

2. When a vapor retarder and/or roof insula-
tnon are reguired, install in accordance with
the manufacturer's instructions and comply
with Koppers General Requirements and
Special Conditions. Follow Specitication
No. 220 for roofing matenals appled to
tngulanon.

Application of roofing direct
to roof deck:

1.Over the surface of the roof deck install
one layer Rosin Shesthing Paper weighing
approximately § ibs. per 100 sq. ft. Lap each
sheet at ieast two (2] inches and nail suf-
ficiently to hoid in piace. (Wood dacks anly.)

2. Apply over entire surface one (1) ply of
Koppers coated base sheet, iapping each sheet
four (4) Inches over preceding sheetand nailing
at {ap no less than ning (9) inches and stagger
nsiled down center of sach sheet on nine (9)
inch canters.

Noie: (This is approximately 100 nails per
100 sq. ft.) Nail shanks are to be of required
fencth for maximum holding power.

Slope requirements:
%" per foot maximum,

3. Over the entire roof area. apply three (3)
plies of Koppers Tarred Feilt lapping pites
twanty-four and two-thirds (24%:) inches. Ali
laps shail be mopped with Coal Tar Bitumen
the full twenty-four and two-thirds (24%4)
inches. so that in no place shall felt touch felt.

4. On short run siopes, such as on crickets
and saddles, one-haif inch per foot or more,
nail each sheet of feit six (8) inches from the
back edge on twenty-four (24) inch centers.

§. Pour over the entire surface of the roofing
membrane, a uniform coating of Coal Tar
Bitumen, and, while hot, embed not less
than four hundred (400) pounds of gravet or
three hundred (300) pounds of slag for each
one hundred (100) square feat.




Built-Up Roofing Systems (Cont.)

Specification NO. 220 supersedes Specs. No. 5, No. 10, No. 23, No. 17wi, No. 27

Non-nailable decks

Precast Concrete. Poured Concrete.
Structural Woogd Fiber®.

Roof insulations:
Various Decks.

Slope requirements:
=" per toot maximum.

*NOTE: On structural wood fiber decks, the
first ply must be a Koppers costed base
sheet set in a solid mopping of steed ssphatt
{see structural wood fiber, page 10).

14

Non-Naiable Deck
of Approveda Roof Insulation

36" ——o

Coaf Tar
Bitumen

e 271~

36"

Tarred
Felt

-

Cou! Ter Situmen
ana Gravel Surfacing

Materisi Required per 100 sq. ft. of roof area (for estimating purposes)

Tarred Felt (Mopped in Bitumen) (4 plies) 60 Ibs. 60 lbs
Roofing Bitumen (4 moppings @ 25 Ibs. each) 100 ibs. 100 1bs
Top Pour Coat 75 ibs. 75 ibs.
Surfacing: Slag 300 Ibs. ~—
Gravel -— 400 Ibs.
Approximate Totai Weight 535 ibs. 635 ibs
Procedure

General Requirements on Pages 8 through
12 and Detail Specifications on Pages 16
through 20 are a part of this specification
and must be adherad to where applicabie.

When a vapor retarder and/or roof insulation
are required, instail in accordance with the
manufacturers instructions and comply with
Koppers General Requirements and Special
Conditions.”

1.Mop deck {or insulation—as applicable)
compteately with Coal Tar Bitumen.

2. Apply over the entire surface four (4} plies
of Koppers Tarred Felt, [apping piies twenty-
seven and one-half (27%] inches. Mop
solidly between each 27% inch lap with Coat
Tar 8itumen so that 1n no place shall feit
touch feit.

3.0n short run siopes of one=half () inch
per foot or more. such as on crickets and
saddies. and when the deck permits nailing.
nai along back of upper edge of each sheet
on twenty-four (24) inch centers.. Where
deck does not permit naiing, nading strips
are required and each sheet must be natled
along back or upper edge at spacings to
assure penetration of nailers.

4, Pour over the entire surface of the roofing
membrane a uniform coating of Coal Tar
Bitumen. and. while hot. embed not less
than four hundred (400) pounds of gravel or
three hundred (300} pounds of stag for each
one hundred {100} square feet.




Built-Up Roofing Systems (Cont.)
Water Retaining Roofs

Water Cooled Roofs
« Spray Systems
¢ Ponded Systems

Water Retaining Roofs
* Process Water

Retarded Drainage Systems

s Controiled Flow

Discussion

Due to Coai Tar Bitumen's naturat resis
tance to water. it may be utilized in the
construction of built-up roofing membranes
that will be expected to hold water over long
periods of time. When applying 2 membrane
that 18 required to hotd water, foilow Spec-
ification 220 for applications over non-
nailable decks (four plies of No. 18 Tarred
Felt set 1n solid moppings of Coal Tar Bitu-
men)

Note: The
be used.

When the roof 18 water cooled or has been
designed to be continuously wet the top
surfacing of bitumen and gravel must be
appliad as follows:

base sheet alternste shall not

1. Pour over the entire surface of the roofing
memprane a uniform coating of Coa! Tar
Bitumen. While hot. embed not less than
four hundred {400) pounds of gravel or three

hundred (300} pounds of slag for each one
hundred {100) square feet.

2.All loose gravel or slag shall be swept
trom surtace 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, shall be
applied a second layer of three hundred
(300) pounds of gravei or two hundred (200}
pounds of slag for each 100 squares feet. The
entire surface shall then be thoroughly
broomed free from all loose gravel or slag.
It 18 advisable to roll the finished surface
with a light roller so that aggregate s
thoroughly embegded.

3. All tiashings will be KMM membrane
simiiar to Specification No. 710 on Page 30
except that a layer of Standard Grade KMM
membrane must be installed otally substrate
fused prior to the application of the KMM
Aluminum membrane top ply.

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

Design consideration

When desigming a water cooled, water
retaining or retarded drainage roof assem-
biy. certain design criterion must be
considered.

Note:

1. Due to the extremely heavy weight loads
normally associated with retained water,
pour and precast concrete or other heavy

7.1/K0OP

load beanng decks must be specified. Wood
or metal decks should only be considered
where ponded or standing water 1s at a

‘minimum.

Note: Decks requining a basa sheet as the
first ply of the roofing system are not per-
mitted for this application.

2. Roof Structure design live loads for this
application shail 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
barriers must be two ply and solid mopped.
Use steep asphalt over metal decks. Wood
must be, treated to prevent warping (see
“wood nailing strips”).

3.At points where water pressure from a
spray system may be excessive, the roof
surface should be protected with treated
board platforms or other suitable construc-
tion to break force of the water. These piat-
forms should be lad on top of the roof
surface and not fastened to the deck.

4. insulation under a Water Cooled Roof
should be of a type which 18 rigid, dimen-
sionally stable with high compressive
strangth.

S.1T IS MANDATORY THAT THE WATER
COOLING SYSTEM" BE CLOSED DOWN
AND THE ROOF DRAINED PRIOR TO
COLD WEATHER. Neither roofing nor the
structure will withstand the expansion
caused Dy ice formation.

15




Built-Up Roofing Systems (Cont.)
Flashing Specifications

General

Flashings are the terminal closures of a
roofing system which pertorm a
waterproofing, and i some systems, a
decorative function. Fiashings must be
installed at all intersections formed by
vertical surfaces. Their importance cannot
be stressed too strongly. Water entering the
roofing system through flashings can result
in water vapor forces which wili destroy the
effectivenass of the roofing.

Koppers flashings are an integraf partofa
Koppers root. Designed for flexibiiity so
that slight movements do not dislodge them
and fastened securely to the wail, they give
many years of service.

It 18 particularty important that the top
edge of the flashing be protected by counter
flashing, which will insure a diversion of the
water away from any operning which might
develop between flashing and wall.

NOTE: In any case where the design of
anchoring system of metai counter flashing
is difficult, the top of the tlashing system
should be stripped with Koppers KMM

Aluminum Membrane (8" wide min.)
centered and totally heat fused over the top
edge of the flastung system.

Metal work is only useful for decorative,
water shedding, or protection against
mechanical damage, and 8 not a
waterproofing part of the flashing system.
Becauss of the high coefficient of
expansion of sheet metais and the large
temperature changes expernienced on a
root. sheet metai or exposed metal
components must be isolated from the
waterproofing components of the roofing
and fiashing system as efficiently as
possibie to prevent the metal from splitting
the membrane.

Flashing should be instalied as roofing
progresses to prévent water damage to
insulation or deck under the roofing. If this
1$ not possible water cut-offs must be
instalied and later removed when flashing is
installed. Metal counter flashing or a top
seal of KMM Aluminum Membrane must be
installed as flashing progresses.

The basic Koppers flashings require a
metal cap flashing to be inserted in the

raggle immediately upon compietion of
base flashing. The cap flashing is to have
not less than a four (4) inch exposed apron
extending down over the base flashing.

NOTE:

1. If bonded/guaranteed flashing s
required. it must be installed in conpunction
with a Koppers bonded/guaranteed roof
and can be bonded/guaranteed for
standard penods up to but not greater than
the peniod for which the roofing 1s
bonded/guaranteed. To be bonded/
guaranteed, composition flashings must be
set at ieast 7'4" above the roofing base.

2. Metal Cap flastungs are not included
under any flashing bond/guarantee.

3. Mstai work of any description used as
flashing or a’part of a flashing system 1$ not
included under any flashing bond/
guarantee,

NOTE: Koppers KMM Flashing Systems are
also avauabie tor use with Koppers Built-Up
Roofing Systems. Specific detais and
specifications can be found on Pages 30
and 31 of this manual.

Appiication

Extend plies of roofing feits and bitumen
moppings up all walls. parapets and curbs
for a distance of two {2} inches above cant
strip.

A raggle not less than seven and one-haif
(72} inches or more than twelve (12} inches
above the roof deck s to be provideq.

1. Prime all masonry walls from top to
roofing felts to raggle with Koppers Asphait
Primer. Allow to dry thoroughly.

2. In a uniform coating of Koppers Flashing
Cement,” install one (1) ply of Koppers No.
15 Asphalt saturated asbestos felt
extending from the raggie to not less than
four (4) inches from the base of the cant
anto the rgof.

3. On top of this apply a second umform
coat of Koppers Flashing Cement into
which embed one (1) ply of Koppers
reinforced asbestos base flashing
(reinforced fabnc side down).

4 Nail with one and one-haif (12} inch
masonry roofing nails through fiat tin disgs
along upper edge eight (8) inches o.c.
maximum nto mortar jomnts. For concrete
construction. nail to treated wood nailing
strips set 1n flush with the surface with
appropriate nail through flat tin discs.

End laps for each ply shall be not less
than three {3) inches. End laps between
plies shall be staggered not less than
twenty-four (24) inches.

5 The top edge of the flashing feits are to
be sealed with flashing cement. (Stnpping
of this top edge with Koppers Glasfab
Fabric. set in the cement is preferred. but
remains optional.)

6. Coat entire surface of flashing with
Koppers Aluminum Coating 445 applied at
arate of 2 gal’100 sq. ft ncluding nail caps
atong top edge of tlasning as well as top
edges of feits)

18

Nol Less Than 7V
Not Maore Than 12~

Specification No. 108
Application Detail

Raggle to be Seaied

Metai Counter Flashing—Extend
Downward 4~

Ses! off Edges of Plies with

Koppers Flashing Cemaent.

1 Pty of Koppers Reinforced
Asbestos Flashing setin
Koppers Flashing Cement

114" Barbed Roofing Nails through
Tin Disks on 8” Centers—Max.

Saturated Asbestos Felt
Set in Koppers Flashing Cement.

1 Ply Koppers No. 15 Asphalt

Prime Wall with Koppers Asphait Pnmer

Koppers Roofing Feits
to ba Carrred up Cant Stnp and Wall 2 min.

Coat Entire Surface with
Koppers Alumnum Coating 2445

X
A Q \_m
l Flashing Feits to ! Koppers
% Exttndg Min. of Built-up Roofing.
4" on to Roofing
\
N Dack of all Types

L- Cant Stnp—-set in Mastic
or Hot Bitumen.

\l N\ Cementitious Type Wali

7. Interply cement shall be troweled
uniformiy, full height and continuously
approximately ong-eighth ('s) inch thick.
Plies must be laid n smoothly with no
pockets. wrinkies or buckles.

Install metal cap flashing.

*NOTE: Koppers steep asphiait may be used
as an alternate to the two (2) Interply
troweiings of asphaitic plastic cement.

All other requirements of this specthcation
must be adhered to. -

b
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Bulit-Up Roofing Systems (Cont.) KOPPERS| . . .-

Architectural and
Construction Materisls

Parapet/Precast or Poured Concrete

Maetal Counter Fisshing,
to be Sealed and Tightened
with Lesded Weages.

General information

Thera are numerous fiashing details that have been proven by -
experience over the years. There are normally a number of
accaptable construction details for accomplishing cne purpose. }
The architect should select a detail that best sarves the purpcse ;
under the vanous and different conditions concerned with the i’
specific job at hand. in certain cases, slight modifications are P
nacessary to adjust a proven detail to job conditions or one .

Treated Wood Nailer
Cast-in-Place

Flashing Spec.
#108

Cant

method may serve better than ancther. 3
The detaiis shown in this manual are some suggestions based R Koppers Roofing  Min. 7%"
on experience. Space limitations prohibit listing many othars. o R !
Design or seiection is a rasponsibility of the architect. ;t . i
Koppers rapresentatives are available to review flashing details = _E;o co _L
to assist the architect in providing the best details for specificjoos. | % - . ¢
< [ ,

Raised Edge Nt speced 1 from IR ﬁ

Metal Cap Set in adge of metal sinp snd - ° “e TG BeCastor Treatsg Wood Nasier

Koppers Fiashing Cament w through neo~ - "o\ o | Concrete wall

\J ~ Note: Wak Shalt be Prepared 10 Eliminate Water
Penetration Through Concrete to Undersice of Roofing

Parapet/Metal Curtain Wall

4" x 8" Wood Cant

2 Phies of Membrane Set in Koppers
Fiashing Cement. Turn Down over Eage

Matal Oecorative Wait Cap

Membrane
Fiasning Curtain s
Material et Wood Nasler
at
VchNw Face Fastenars Spaced 1" from edge of
and Nailed Metal Stnip and 3° Apast through
6" go.c Neoprens Washers .
at Bottom Flaamng Spec.
Nait3* O.C.  Trested Wood Nailer #108 ¢ -
74"
Relief Joint
2 Plies of Membrane Set in Koppers
Browda Slope where Fiashing Cement, Tum Down over Edge
Posubie - o
Flashing Nailed 10 O.C.
2 x 10" Min. (Nom.)

Parapet/Wall Cap
"y a® Metat Countertigshing (When Required)
Treated Wood Nailer Fastened to Dack Wood Cant 4° x & Extend Downward ‘ng Set in 2 Plies of Membrane Set in Koppers
Flastung Cement Flashing Cement. Tumned Oown over

— Wall Cap Edges. where possible.
Equipment Support LN s Trested Wooa Naie

2 Plws of Membrane in
Fiashing Cement Turned Down 0 “Flashing Spec.
. "o Min, 7'y
/ Cant Koppers Roofing
g
NG // S —
Wail \/ —_1
/ \ Deck

Qver Edge-
o Z ~ Trasted Wood Nailer

*Note: When compaustion flashing does not extend up to wall cap or wali

- x 4" reated W Ngilers CAD G08S NOt Provice waler 8Gress protection, a metal counterfiasning
Cant4” x4 N 000 must be instalied according to procadures found 1n flasning specifications.

Flashing Specs.
#108
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Built-Up Roofing Systems (Cont.)
Flashing Details (continued)

Structural Attachment with
Water Seal (eg. boit through
Neoprens Washer)

Neoprene Pad

2 Plies of Membrane in
Over Edge

Flashing Cement Turned Down

Structural Section

Waid Plate
Watertight

Stud Column Attached
to Structural Framing

Cant / .

Trasted Wood Nailer
Surrounding Column

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

mends wooden curbed base units with cant strips to be instatled
to accept KMM flashing systems. Where structural stee! section

Future Columns, Sign Supports and Angle irons

oxtends 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 matal cap.

Onip Flasrung Set in Kopoers
Flashing Cament Turned Down m;“‘ Cieats
over Edges

Kopowrs _ 7
Rooting Min.

| 1

N\
Treated Wood Natlers

h
: 1
t
Flashin s

#108 g Sp ~— ‘4

Y 4%
T e

\ Treated Wood Nailers

, & toose insuisuon A}

Oeck Deck

Curbed Expansion Joint

Curb expansion joints are to be flashed in accordancs with
Koppars specifications for parapet walls, Metal cap must be
designed to expand so as not to disturd flashing.

It 18 the responsibility of the designer of the building to provide
for adequate expansion joints.

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

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

4 % Min. Lead Flashing Flange
(8" Min.) Set in Fiasning Cement

Insulanon

Roof Drain

All roof drains shall be provided with metal roof drain flashing
flanges which extend at least 12" bayond drain cpening and shalt
be strippad with feit in accordance with drain detail. All drains
should be provided with expansion joint sleeves.

The sheet metal fiange 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 alternate moppings or
trowelings, 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 iess than six (8} inches.

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

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

Note: Speciat care must be taken to prevent bitumen rugration
into drain openings.

18




KOPPER

Architectural and
Constryction Materials

7 1/XOP

Roof Vent with 5° Flange
Set in Koppers Flasning Cement

Two Plies of Felt

Roof Vent

Koppers does not recommand occasional or spot vents through
the roof as the only vanting method or a substitute for underside
or continuous vented systems. There may be certain instences
whare spot or mushroom type vents might be deemed acvisable
by the designer for a new building (eg. at expansion joints for
vent relisf on long run underside continuous venting systems, etc.)

Walkways (Treated Wood Waikway)

Rooting Membrane Plus
2 Py Strioping Coal Tar
Bitumen
and

Treated Wooden Treated Plank
Sisespers n Bitumen Walkway

-

a4 metal cap Hashing may be
attached and sealed to the
For Wood Decks Projection
Fill About 1° Deep with
Cament Mortar Before
: Metal Pen Set (n Bitumen
Pouring Bitumen and Filled wrth Bitumen
\ov Kopoers Tar Based
Cement

Pitch Pocket

Although controversisal, the “Pitch Pocket” is one of the most
fraquently used design details.

The sheet metal flange must be cemented to the surface of the
feit with hot coabtar-bitumen or flashing cement. Over the flange
apply, with aiternate moppings, two (2) reintorcing plies of tarred
feit 30 that the first extends not less than three (3) inches beyond
the outer edge of the flange and the sacond no less than six (8)
inches.

Fill mstal pan with hot coaktar-bitumen or tlashing cament. Paint
exposad sections of all reintorcing rods with dampproofing paint.

Non Wall Support Flashing
Raggie to be Sesled

Metal Regiet insert for
removabie counterfiashing

Fasteners - approx. 24" O.C.

Traftic Pad

Caramic Granule
Surfaced Protection  Agdregate

Traffic Pad’

Roof Opening

Curbs extending a nominal 10 inches to 14 inches above roof
surface shall be provided at all apenings for skylights. ventilators,
expansion joints. etc., 10 provide for instailation of KMM flashing.

T__.r. Ventiistor
‘K "
:g Flastung Natled 10™ O.C.
N
g Fimiing Specs.
E #108
=
& Koppers Roofing
-—-—’W——- Treated wood nasier (Fasten 1o deck onty) {
Note: Sugoesied deta:l where possibikty exists that cifferentiat N
W will occur deck and verucal surface. This /
cetal s intended a3 & guice only. Treated Wood Nailers
19




Built-Up Roofing Systems (Cont.)
Fiashing Detaiis (continued)

Tapered Cant

Nai!s spaced 1 from edge of metat
strip and 3” apart in treated wood
naiing strip

Two Plies of Felt Festhered

Flange width 4" mummum
over Flange n Coal Tar

Treateg Wood Nader

Tapered Cant

Nails spaced 1" from eage of metal
stno and 3" apat in treated wood
naling strp.
Two Plies of Feit Featheted

Flange wigth 4" mimimum
over Flange in Coas Tar

Gravet Stop

Gravel Stoo Bitumen or Tar Base Cement Situmen or Tar Base Cement
4" Minimum 4 2
e = v g
G 1 Stop Max. incting 2" per foor Metal Gravel Stop ax inchne 2" per 100
g‘:t'-.r: K;‘o?crs Rooting Membrane |  Set in Koppers = Roofing Membrane
Flasming Cement System Fiashing Cement [l System
. glonl Pitch Dam ¥y - ;
eit Envelope et 11 Koppers o
21~ T2 Fiashing Cement L TS m
ot Iyss than Not less than
. ,‘_2"”_'_, Deck  Insulation v -—Ng —=| Deck insulaton
[Nom } {Nom }

Treated Wood Nailer

Hanging Gutter

Appropriate Naiis ana Length

For Maxitum Anchorage

Metai Gravel Stop
With 4° Fiange
Bedded in Koppers
Fiasning Cement

Felt Envelops Set 1
Min 4" Wide Troweling

Koppers Roating
Two Plies of Feit
Set in Bitumen

Vented Edge

Gravel Stop najled 1 from inner edge of
Flange and 3" O C.

Flange width 4" mimmum
Kopopers Roofing

Two Plies of Feit F
Qver Flange in Coal Tar
8itumen or Tar

Taperea Camt Maximym

F=——gt4 — of Koppers Flsshing 1~
Ceament y -
incling—=2" oer foot .

17 Min. amn! Stoo
, . inimum
‘ & EdoaStrp.Nailed 8 Ocl t* Herant

igp——— Hangers, 30" O C.

Flange Setin
Metal Koppers Flashing
Braces Cement
30"0C Felt Envelope

Lead Sleeve with
Flange sat in Koppe!
Flashing Cament

Metat Hood

Lead Sieeve with
Fiange set in Koppers
Fl g Cement
Koppers
Roofing

SRR LA LTI

VO EPIIIIIIIIIIIE I I G

|
Metal Bitumen Dam
Set in Koppers Flashing Cement

All vent pipes. stacks, flagpoles, or other projections penetrating  metal flange must be camented to the surface of the felt witha
the built-yp roofing. whether indicated on drawings or not, must mopping of hot Coai Tar Bitumen. Over flange apply, with alternate
have a proper metal steeve flashing with flange, pan flashing with  moppings. two (2) reinforcing phes of feit so that the first extends
flange or other flanged flashing instalied. not less than three (3) inches beyond the outer edge of the flange
Behind metal sleaves and beneath the roofing membrane next  2nd the second not less than six {6) inches.

to geck install a metal bitumen dam as shown in detail. The sheet

Set 1n Koppers Flashing Cement

20
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SINGLE-PLY ROOFING SYSTEMS
KMM?® Membrane Systems

Materials and System

Description

KMM membrane is a versatile, prefabricated
sheet of cold-appiled roofing and water-
proofing matenal. it js designed for applica-
tion in roofing, reroofing, maintensnce
roofing, foundations, plazas and various
other areas of construction where effective
watarproofing is required.

KMM membrane is supplied in two types.

KMM Standard Membrane

KMM Standard membrane is a five-iayer
laminate composed of a thick, flexible
plastic core protected on each surface by a
layer of modified bitumen and an outer film
of polyethylene.

S—— POlyatRYieNG

=~ Bitumen
- Piastic Core
- Bitumen

w= Polysthylene

KMM Aluminum Membrane

KMM Aluminum_membrane s a five-iayer
laminate composed of a thick, flexible plastic
core which 1s protected on each sige with a
layer of modified bitumen. The top surface
1S 3 heavy. embossed aluminum sheet and
the bottom surface is a film of polyathyiene.

Both versions of KMM membrane are sup-
plied in the form of compact, ready-to-apply
rolls,

Both KMM membranes are designed for use
in vanous roofing and waterproofing
applications.

KMM Standard membrane, loosaly iard, 18
normally used :n roofing systems which
incorporate an aggregate surface or where
protection from the atmospheric eiements

is afforded to the KMM surface by other
means. KMM Standard membrane is appro-
priate for use in vertically as well as hori-
zontally applied waterprooting systems
where surface protection 18 specified.

KMM Aluminum membrane is ideally used
in roofing systems in which the roof stope is
too steep to permit aggregate surfacing. It is
also employed in flashing systems.

KMM membrane has good elongation prop-
erties to withstand normal structural move-
ment when recommended architecturat
practices are followed. It is suitable for
application over most decks and commonly
used insulating materials which provide con-
tinuous support for the KMM membrane.

KMM membrane is simple to instail. It results

Product Information
KMM Membrane

in a completely waterproof system. it (s
factory-made and provides a factory-assured
quality matenal of uniform thickness and
composition.

The function of the bitumen covenng s to
serve as a carrier and protector of the central

_plastic core. to provide the basis for the heat
" fusion between the sheets and to acd to the

water resistance of the laminate.

KMM Standerd Membrane KMM Aluminum Mesmbrane
Rolt Size 43" x33LF. 43" x 33L.F

1184, ft. 118sg. .

107 sq. ft. coversge 107 sq. ft. coverage
Thickness (nominat) 160 mils 120 mils
Weight (nominal) 99 by /roll 76 IbsJroll

(includes packaging incluces packaging

& core) & core)
KMM Adhesive Color Coatings for

A rapid setting, asphalt base adhesive that
bonds KMM Membrane to most surfaces.

Package Sizez 5 and 55 gal. containers.

Welght Approx. 55 Ibs. per 5 gallon container
and 600 1bs. per 55 gallon drum.

Stonemat

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

KMM Aluminum Membrane

Fiald applied coatings for KMM Aluminum
membrane are available in 14 colors. For
color selection consult Xoppers Master
Color Selection Chart 560-L under Koppers
Acrylic Emulsion Nos. 600 and 610.
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KMM? Roofing Systems

General Requirements

The data contained herein 1s pnmarily onented
toward roofing systems. However, much of the
nformation is also applicable for
waterproofing systems. Contact your Koppers
representative for specific data concerning
KMM waterproofing and/or further
information pertaining to KMM roofing
systems.

KMM Membrane is not intended 0 offer
chemical resistance and must not be used on

Roof Structure System

In any building, the performance of the roofing
will be atfected to some degree by ail of the
parts of the roof structure system as well as the
inside and outside atmospheric environment.
Each component should be investigated for its
compatibility with each of the others. The roof
structure systemm may include any or ali of the
following:

Outside air conditions

Roofing system

Penpheral details {flashings)

tnsuiation (if present)

Vapor retarder (if present)

Structural deck, including subpuriins

(supports)

Structurat framing

Air space (if prasent)

Ceiing (f present)

Interior air congitions

You will find nformation in thus manual
pertaining to matenals and application
methods other than for KMM roofing. They are
offered to assist the designer in establishing
therr normal position in the roof structure
system. They should not be construed as pan
of the KMM roofing system. as endorsement or
as part of the qgesignated specifications. other
than to establish a suitable roofing base in the
roof structure system.

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

General Deck Requirements

The deck 15 the base over which the KMM
memorane s applied. Where the term deck IS
used without reference to insulation, it shall
designate the surface over which roofing s to
be applied. Any deck defect shall be corrected
before application of roofing. All dacks shall
be installad in accordance with the deck
manutacturer's specifications, and shall be in
comphiance with Koppers General
Requiraments.

In approving any deck 23 satisfactory to
recerve a KMM sysiem, only the deck surfaceis
accepted. it is the responsidility of the buliding
designer and the deck manuiscturer fo
provide for expansion and contraction in a
manner that will provide a stabie base for the
KMM membrane, for support of maximum
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All projections or openings in the deck should
be completed pnor to the application of the
roofing. insulate ail hot water and steam pipes
which project through or are near the surfsce
to be roofed or waterproofed. This s to prevent
possible damage to the KMM systam.

Condition of Roof Surfaces
to Receive KMM Membrane

All surfaces must be dry, frost free, reasonably
smooth, ciean. ngid and free from debrns,
loose materials. projections, holes, reisase
agents or other contaminants which mght
cause rupture of the membrane and/or
adversely affect the KMM membrane
application and performance. Dust shall be
removed from the surface immediately before
application of the KMM membrane system,
especiaily from those which incorporate the
use of KMM Adhesive to adhere the membrane
to i1ts substrate.

METAL DECKS

Decks of this type must also be free from loose
rust and oily substances. Deflection should
not exceed 1/240 of the span Decks of this
type are not suitabie for application of KMM
membrane without insulation being placed
between the deck and the KMM membrane.

POURED STRUCTURAL CONCRETE

Where insulation 18 specified on concrete
slopes exceeding 2" per foot, insulation stops
shall be instailed to retain insulation in place.
Treated wood insulation stops 2 (nom.) wide,
and equal to the thickness of the insulation,
shall be installed to the top of the surface of the
deck by means of bolts, screws. or other
acceptable fastener. countersunk to be flush
with surface of insulation stop.

All concrete and masonty surfaces must be
cured, dry and free of loose matenal. All
cracks. holes. voids and open areas shall be
wetted with water and then carefully filled with
Portland Cement Mortar, struck flush. and
permutted to dry.

When KMM Adhesive 1s to be applied directly
to the concrete surface, the concrete must be
cured. free of moisture. dust and other
contaminants including curing agent and form
release agents. Over treshly poured concrete
or where a curing agent has teen used, apply a
glass base sheet. strip mopped in steap
asphalt (12-15 Ibs.'sq.) or mechanicaily
fastened with approved fasteners, pror to the
application of KMM Adhesive.

Concrete surtaces to which KMM Adhesive 1s
directly apphea must be primed with Koppers
High-Pen Primer 452 at the rate of 1/2-3/4 gal.
per square.

PRECAST CONCRETE DECKS

All joints must be grouted smooth and leve!
with the deck surtace. All siab surfaces must
be even with the surface of the agjacent siab.
or edges must be gragually and smoothly
tapered 0 adjacent siab. When KMM
aluminum membrane 1S to be applied directly
to deck surface. pnme the surface with
Koppers High-Pen Primer 452 at the rate of
1/2-3/4 gal. per square, strip all joints with with
6" wide feit stnpping set in Koppers Flashing
Cament, 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 shest set in steep asphalt must be applied
prior to the application of KMM Aluminum
Membrane. The base sheet shal! be fad
unattached prior to KMM Standard
application.

WOOD DECKS

Plywood shaii be exterior grade. All wood shall
be well seasoned. dry, and praferably treated.
End joints shall have adequate pearing. Loose
or void knot holes, large cracks, etc., shall be
covered with appropnate matenal. All nail
hesds must be flush with surface of wood
decking.

KMM® Alurninuere Not to be applied directly to
wood decking. Where specified over wood
decks. the wood surface shall be covered as
follows:

1. Plywood {'«" mun.}. or wood plank. or tongue
and groove (1” nomunal mn.).

a. Starting at the low edge of the deck. nail an
18" width of No. 15 asphalt feit to the deck.
Nai along both lower and upper edges.
spacing the nais approximately 18" on
centers in staggered fashion.

b.Coat the top of the starter stnip with 2'2-3
gais. per 100 sq. ft. of CP Adhesive (steep
asphalt is an acceptable substitute}, When
the adhesive is tacky, place a full 36" widgth
of No. 15 asphait felt to compietely cover the
starter stnp keeping the lower edge of the
36" width even with the lower edge of the
starter strip. Broom the feit tharoughly into

-the adhesive with a stiff bnstie brush. Nail
the uppar part of the first tull ply to the deck
at 18" intervais 4" down from the upper edge
and 18" intervals 14" down from the upper
adge of the feit.

. Coat the upper 19" of the first ply of feit with
223 gals. per 100 sq. ft. of CP Adhesive.
When the adhesive has become tacky,
embed the sacond ply in the adheswe.
lapping it 19" over the first ply. Be sure that
the second ply covers all nail heads in the
first ply. Broom lower haif ot falt carefully
into achesive 10 eliminate wrnnkles and
fishmouths. Nail the upper portion of the
second ply to the deck in the same manner
as the first. Proceed up the siope in this
manner, lapping each sheet 19" over the
preceding sheat. There shall be no exposed
nail heads in the finished feit application.
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d. The end of the underlying feit shail be naiied
to the deck at §” intervals approximately 2"
in from the end. The end of the overlapping
feit shall overiap 6 and shail not be nailed to
the deck. but shall be carefully cemented to
the undertying strip making sure that no nall
heads are expoeed. End laps of any ply shall
be staggered at ieast 2" from end lap of
preceding ply.

ALTERNATE METHOD: Giass base sheet

RECOMMENDED FASTENERS FOR
BASE SHEET ATTACHMENT

Unless otherwise specified. when a nailed base sheet 1s to be used as an
underiayment for KMM membrane, the base sheet must be a glass base sheet.
Side laps are to be 4" and end laps are to be 6”. The base sheet shall be fastened
with approved nails and the pattern shall be on 9" centers, 2" from the edge lap
and staggerad down the center of each sheet.. (Note: This 18 approximately 100
nails per square.

overtapped 4" at side and 6 at ends, fastened Special
with Serryfast Tapefast System with tape Root Deck Fastener Instructions
smps"over snc:’ laps lnd'et\zo strips In Fthe field Wood-Planks or Tongue & Groove 11,13, 14, 16, 17, 18 None
equally spaced, or nailed as per Fastener
. 1.3,.47.8 See Note 1
Chart using 100 naiis per square. Plywood, 172" min. 11, 13, 14,16, 17, 18 Nome
2. Wood Planks or tongue snd groove (2“ 3.47.8 See Note 1
nominai min.). A giass base sheet shall be o ‘a7
nalled over wood planks with approximately Gypsum, Poured (1-7 Days) 6.9 See Note 1
100 nails Poured (Dry) 12 See Note 1
per square as per Fastener Chart or
fastened with Berryfast Tapafast System using Structural Wood Fibef, 2.5.¢ See Note 1
a tape over 4" overiap of base sheet ana two Concrete, Poured =% 15,19 None
tapes in the field equally spaced. Concrete, Precast - 15,19 None
. Lt. Wt. Insulating Concrate-Poured 2,56, 10 See Note 1
KMMe Standard Membrane: When applied Lt Wt. Insulating Concrete-Precast 2.5.6 See Note 1

over wood decks., lay a giass base sheet
unattached over the deck surtace. iapping 4"
on side and 6" on end (aps.

POURED GYPSUM

Note 1 — Heads of nails must be covered by one of the foliowing methods:
1) No. 15 asphait feit or base shest solid mopped in hot asphatt (20 Ibs. sq.).
2) 6" squares of base sheet adhered with KMM adhesive, 3) 6" squares of

-

Deck must be cleared of dirt and debris and all
other foreign matter and all hoies. cracks or
other vouds must be filled flush with the
surface.

Poured gypsum decks sometimes cause
trouble because the roofing is laid before the
deck 18 thoroughly dry. When this happens the
resuit s a blistered and buckied membrane, or,
just as serious, iNsulation curis and maxes an
unsatisfactory job. The roofing contractor,
backed by the architect. must insist on a
thoroughly dry deck before beginning work.

PRECAST GYPSUM DECKS
All joints must be grouted smooth and tevel
with the deck surface Slab surfaces must be
even with the adjacent stab surface or the
edges must be gradually and smoothly
tapered to the adjacent siab.

KMM Standard may be loose iaid directly over
the deck surface.

Prior to the appiication of KMM Aluminum,
nail a glass base sneet terminating at the base
of the cant or at the perimeter of the deck
ungder metal edges.

Lightweight insulating Decks

Lightweight Insuiating decks include
hghtweight aggregate concrete (20 to 40 iba.
per cu. ft. over dry density); foamed concrete.
gypsum and thermosetting asphaitic decks.
Except for Dycon® Cancrete, hghtweight
insuiating deck systems must be capabie of
venting excess water vapor to the underside.
Koppers wili not accept these lightweight
insulating decks to be placeg over vapor
pbarriers, poured concrete substrates,
unventeg metals. or any type of base which will
not permit these materials to vent from the
underside. This 1s necessary to prevent a water
vapor pressure builld-up under the butlt-up
roofing. Qccasional. or spot vents through the
roofing as the only venting method are not
satisfactory substitutes for undersige venting.

KMM Standard fused in place.

b

. Grefco Perma-fastener, Grefco.
. GAF, Gattite, GAF.
. Fabco insulfix Type P, Fabco.

— md ed ok o b wd b b b
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Type of Fastener and Source of Supply

. Roofing nails, 3/8"-7/16" head. 11 or 12 gauge.
. insuideck hoe-nail-E.G. Bldg. Fasteners.
Roofing Nail Annular thread, 3/8" dia. head, 11 gauge.
. Roafing Nail Spiral thread, 3/8" dia. head. 11 fauge.

Capped ES-Nail, 1” cap — ES Products.
. Tube-Loc Nail, 1” dis. cap - Simplex.

Squarehead Cap Nail, annual thread, 1* cap.
. Squarshead Cap Nail, spiral thread, 1" cap.
. Naii-Tite Type A, 1 1/4" dia. cap-ES Products.
. Zono-tite or Nail-Tite MK 11, W, R. Grace of ES Products.
. Roofing Stapie. Berryfast Tapefast System, Berryfast.
. Gypsum Roof Deck Nail (old gypsum decks), Simpiex.
. Dekfast, (stes! plate), Construction Fasteners.
. Dekfast P<{piastic piste), Construction Fasteners.
. Dekfast C, for concrete (steel or piastic plate), Construction Fasteners.

. Fabco Confix (Type P plate), Fabco.

-

In addition, lightweight insulating decks shall
have sufficient cohesive strength to provide
firm attachment of the roofing to the deck and
framing 0 prevent wina uplift damage or blow-
offs. Nailable decks must be capable of
developing at the very mmnimum, a 40 pound
nail pull-out or withdrawal strength. if the
materials do not achieve this value. additional
fasteners will be required over and above
thoss quantities descnbed in the ensuing
specification (stancard is approximatety 100
fasteners per square) to achieve 8 minimum
attachment standard of 40 ib, per square foot.
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.

Provisions should be made wherever possibie
to provide aoditional venting such a8 notched
wood perimeter nailers. stc. in conjunction
with the venting from the underside of the
deck. If board type insutation 1s to be applied

over a lightweight insutating deck, provisions
must be made between the fill and the board
insulstion to prevent fil moisture from
affecting the insulation and roofing.

KMM Standard may be ioosely laid directly
over the deck surface.

When KMM Alumunum s specified. §.glass
base sheet must be nailed as per the Fastener
Chart. terminating the base sheet at the base
of the cant or at the permeter of the deck under
metal edges.

Precast Lightweight
Insulating Decks

All joints must be grouted smooth and even
with the surface of the deck. Slab surfaces
must be even with the surface of the adjacent
slab or the edges must be gradually and
smoothly tapered to the adjacent slab.
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Expansion Joints (Building)

KMM roofs. especially those employing the
loose laid membrane concspt, are able 1o
withstand building movement to & greater
degrae than conventional materials, but good
design practicas dictate that expansion joints
should be employed for protection of the
overall roofing system. The use, location and
design of buitding expansion joints should be
taken into consideration at the time of the
onginai building design.

Although provisions for adeqguate expansion
joints are the responsibility of the building
aesigner, Koppers offers the following
recommendations for the protection of the
roofing system due tO Stresses caused by
expansion ang contraction of the buillding.
Building expansion joints should be installed:

1. On large roof areas at least 200 feet in each
direction.

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

3. Where types of adjoiming deck materiais
changes.

Where control. expansion or contraction joints
are provided ih structural steei. deck materiais
or deck system, provisions must be made for
their continuation through the roofing system,
Koppers realizes that in a chmate-controlied
builiding there may be little or no-expansion
atter the builcding 18 1n use. However, building
expansion |oints are still racommended basad
upon the following points:

1. Dunng construction. the building will not be
under a steagy-state tempaerature/ humidity
condition so that thermal and moisture
movement can be sufficient to disturdb and
possibly injure the roofing system.

2. if no bulding expansion joint is provided,
the ownesr must keep the building at the
steady-state temperature and humidity
conaition at all tmes, as holiday shutdowns
may inure the roofing system due to the
movement of the bulding system resuiting
from temperature/humidity variation.

3. If the occupancy 1s fairly large, the sudden
entrance on a rainy day of many rain-sotked
employees may cause rapid moisture
movement in the roof structure system which
may damage the rooting systam.

Underwriters Laboratories

Underwriters Laboratories, inc. Building
Maternials Directory. Built-up Roofing
Caovering Matenals, lists KMM Membrane for
use in construction of class A. B, or C butlt-up
roof coverings. Specifier should consult this
directory for complete getasls.

Guarantee

A guarantes 1$ available on KMM Membrane
roofs when applted by a KMM Qualified
Applicator. See page € for further information.
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Wood Naliling Strips

All non-nailable decks require wood nailing
stnps at eaves, edges, walls, roof openings.
etc.. for proper securing of metal flanges.
Nailers must be sacurely and firmly attached
to the deck or through to its supporing
members. Nailers shall extend not less than 1
beyond the apron or fiange.

Nailers should be treated to pressrve their
condition and hence thar nail retentive power
for the expected lite of the roofing. Creosoteor
oilborm preservatives may affect the roofing
they contact and should not be used. Nailers
should be pressure-treated with & waterborn
preservative such as Wolman® saits or with
penta applied in a liquified petroleum gas
carner such as the Cellon® process,

Woiman® and Ceilon® gre registered
trademarks of Koppers Company, inc.

Traffic Surface

Where heavy traffic is anticipated over KMM
Membrane. a suitable tratfic surtace such as
Caraytred should be provided.

Inspection and Patching

All KMM membrane must be carefully
inspected for construction damage and
impertect heat fusion pnor to the instaliation of
the protective topmng. It s advisable to
inspect lap fusions at the end of sach work
day. Any holes or tears must be patched with
the sppropnate KMM membrane. The patch
must extend at least 4” in alf directions from
the edges of the tear or puncture. Seal into
position with interply fusion and top saaling
for Standargd KMM membrane. Seal Aluminum
KMM membrane by inter-ply fusion.

Streaks or ssams of bitumen on Aluminum
KMM membrane may be touched up by high
quality varmish-base aluminum paint.

Vapor Retarder

Vapor retarders are normally used where the
heat flow direction and/or humidity within the
building, during any climate or occupancy
cycls, might' cause moisture to migrate
upward into the insulation chamber. It is
important that the vapor retarder provide &
continucus seal around ventilators, skylights,
peripheral walls, and other terminations from
the source of the water vapor.

Other Requirements
Materials Protection

Although KMM membrane 1s waterproof in the
roll. good practice dictates that it shouid be
protected when stored ocutside by raised
plattorms and adequate cover.

Cold Storage and
Freezer Buildings

KMM roofing systems may be used in cold
storage and {reezer building appiications; with
or withaut a ventilated air space between the
deck and the insulated refrigarated area. For
specific recommendaticns. consult your local
Koppers representative,

Waterstops
(Temporary Protection)

At the end of each day's work, waterstops must
be Installed to protect the insulation or
substrate against water penetration.
Waterstops consist of a single ply of KMM
membrane (Standard of Aluminum Grade)
extending a minimum of & beyond the
terminal ecge of the insulation. The leading
adge of the membranae is then substrate-fused
to the deck and top-sesied. Water-stops
should be continuous and tight.

These temporary protective measures must be
detached cleaniy when work 18 resumed. KMM
Membrane must be removed from the deck
back 10 the top of the insulation.

Board Type insulations

These insulations come in varying thick-
nesses and s:zes. The :nsulation
manufacturer's specifications shall be
followed and. tn addition, shail 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
when the damaged portion is cut out.

No more insulation shail be {aid in a day than
can de protected by KMM membrane in case
of sudden weather changes. Edges of
insulaton shall be brought closely together
and shall not be torced into placed. Where
insulation joins vertical surfaces. the
insulation shall be cut n a neat manner,
allowing at least %" ciearance. insuiation
joints must be staggered.

When more than one layer of insulation 1s
used, joints in each layer shall not cotncide. All
tayers shall be parailel to preceding layers.

When applying KMM Aluminum over ngid
insulation boards on roofs with less than 2" per
foot siope, all insulation joints shal! be taped
with 6" wide (min.) asphailt felt, reinforced kraft
paper tape. embedded in KMM Adhesive (1'2
gals/square) or stesp asphait.

Glass tiber roofing tape empedded 1n steep
asphalt or 6" wige KMM Standard. fused and
featheredged may also be used. When taping
s required. insulation joints should be laid
continuous to facilitate taping. This procedure
also applies to top layer of multi-layers of
insulation when taping s required.

insulation applied over roofs with a barrel
configuration shail be covered with a ply of
base sheet set in steep asphait and glaze
coated. prior 1o the application of KMM.

When siope 1S unger 2"/ft. and a ply of base
shest s applied over the insulaton. taping may
be omitted. Mowever. all insulation and felt
must be roofed over with KMM. and not left
uncovered overnight.

-’
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Fibergisss nsulation boards are approved
underiayments for KMM Aluminum and
Stangard.

Perlite insuiation may be used under KMM
Aluminum only when a No. 15 asphait felt is
firmly attached to the perlite with steep
asphalt. prior to the apphcaton of KMM
Aluminum KMM Standarg may be loose faid
airectly over the perhite insutation.

Polystyrene Is not acceptable under KMM
Aluminum. Polystyrene with mimsmum 1.5 Ib.
density 1s acceptable under KMM Standard
when polystyrene is covered with a (oose iaid
base sheet. No. 15 asphait feit may be used
instead of the base sheet, aver polystyrene
with mimimum 2 [b. density.

Fiberboard 'nsulation may be used under
KMM Standard only when a No. 15 asphalt feit
1s laid loose over the fiberboard or under KMM
Alurminum 1if the No. 15 asphait feit 1s firmly
attached with steep asphait.

Urethane and urethane composite insulation
boards over metal decks mustbe mechanically
fastened with § approved fasteners per I x 4’
poard. Fasteners must be locateg at each
corner and in the center of the board. Far
double layer appheations, it 1s acceptable to
fasten the first layer ang sohd mop the second
layer in steep asphait at the rate of 30 Ibs. per
square. On other decks and over existing
smooth surface. urethane and urethane
composite boards may be mechamcally
‘astened as stateg above. or sohid mopped 1n
steep asphalt at the mimmum rate of
approximately 30 Ibs. of asphait but of
sufficient quantity to 1nsure maximum
attachment. Qver existing grave! surfaces,
insuiation must be mechanically fastened.
Urethane ang urethane composite boards
must not be appied over existing rooefs if the
existing insulation s not dry.

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

Insulation Attachment

Where attachmen? of insulation 1s required in
these specifications. adghesive and/or
fasteners must posses a minimum uphft
resistance of 40 pounds per square foot (PSF).

Suitabiity of the kind of attachment s
dependent upon the type of insulation and its
substrate This should be investgated by the
specifier along with the vanous requirements,
incluaing wing uplift resistance. as descnbed
in the 1ocal buiiging code and/or policies of the
nsurance agencies involved.

Koppers will accept the use of mechanical
lasteners provioing nsuiation manufacturer
recommendations are followed. and Ihe
tastener 1s one of the following

Dektast Grelco Perma-tastener GAF Galite
or FABCO Insul-Fixx Type P Other types of
FM Approvead tasteners may be used providing
1y A NO 15 Asphatt Fell or base sheet 15 sohd
mcpeeas ¢ aspnait 1o cover all snsulation or 2)
atl lastenar heaas are covereq with 6° squares
ot base sneet agnerea with KMM Adhesive. or
3) 6" square of KMM are tuseg over fastener
Reads

Under loose taid KMM Standard Membrane,
insulation other than urethane, urethane
composite, and isocyanurate may be lard
loose if the thickness of the board 1S
mimimum 3/4“. Care must be exercised to
nsure snug Joints.

Terminology

Heat Fusion

Heat fusion 18 a general term used to describe
spacific methods of adhesion of one layer of
KMM membrane to another surface. In the
process of heat fusion, the bitumen of the
membrane is heated with a direct flame until it
1S plastic enough to flow under pressure. When
pressure 1S immediately exerted to this
softened bitumen. it fuses to the surface to
which it 18 applied. Specific types of heat
tusion are gescribed below. it shouid be noted
that the external plastic film present will break
ang draw apart with the propar application of
the flame.

Substrate fusion 18 the specific type of heat
fusion used to secure the KMM membrane to a
substrate. The underside of the KMM
membrane s heated until ptastic. The heated
underside 1S then quickly pusheg or forces
against the substrate surface so that a sight
“run-out” of bitumen from beneath the edge of
the membrane s cbsarved. A 4”-wide fused
seal 18 1o be obtained.

interpty tusion 15 the specific type of heat
fusion used to obtain a waterproot seal
between two overlapping sections of KMM
membrane. In pracuce. the flame i1s apphed
simultaneously to both surfaces of KMM
membrane until each becomes plastic. For
KMM Aluminum membrane end laps. heat the
bottom of the overtapping section unti 1t
becomes plastic. The two surfaces are pressed
together to form a fused lap or seam of at least
4" in width. A slight “run-out” of bitumen from
the lap joint i1s to be obtained.

Top seaiing 18 the specific type of heat fusion
used to make the second seal at substrate-
fused and interply-fused joints. it is applicable
only to KMM Standard membrane. Top sealing
1S accomplished by heatng a 2° to 3" section
at the edge of the top sheet until plastic. To
deveiop a smooth, continyous fitled joint.
move the softened bitumen from the top sheet
over the joint and onto the overiapped
membrane with a roundnosed trowel.

Hest fusion equipment The recommended
torch equipment for fusing KMM laps is the
KMM Torch Tip artached to the Goss AP-8 or
Ap-12 handle. A roundnosed KMM Trowel s
recommendsa for substrate fusion. interply
fusion and top sealing.

KMM Aluminum interpiay Fusion

The waterugnt lap 1s oplained on Aluminum
KMM membrane by the heat-fusion
attachment of the upper sheet to the exposed
4" selvage edge of the Ilower sheet.
Overlapping membrane must extend over the
seivage edge and approximately '4” onto the
aluminum surface. During interply fusion of
(s (ap. a bitumen bead shall be forced from
between the mated edges. A shight heating of
the edge of the upper aluminum surface while
pressing with a trowel will also be peneficial in
obtaining a umiform waterproof bong.

KOPPERS | -

Architecturat and
Construction Materials

Bituminous Aggregate Topping (BAT)
BAT consists of a combination of graded

gravel and KMM aggregate bincer. See Page
26 for complete cescription.

Recommenaed quantity of gravel is 650 to 700
Ibs. per square (approximately “ to 1-
thickness).

Loose Aggregate T

Loose aggragate topping consists of a stone
aggregate applied loose over, Koppers
Stonemat ana the KMM memprane at a
minimum rate of 1000 (bs per square
(approximateiy 1'2" thickness of ioose stone).

Note: Siag. soft imestone. and crushed coral
are not permissible aggregates.

Reroofing Specifications

Rerooting Design Considerations:

Dunng the reroof design and specification
phase, and prior to commencement of roofing
work. it 1s the responsibility of the building
owner to have his architectural ana/or
structural consultant ascertain if the existing
roof structure with the new roof instalied will |
meet all local buliding codes. Incluaing
structural limitations. if additionat insulation 1s
10 be part of the reroof, an evaluation of the
dew paint iocation and its effect on the roofing
System shall be determined by the owner.

Note: Koppars will not be responsible for any
damage caused by excess ioads on structurat
systems or damage due 10 rate or change in
location of dew point.

Condition ot Surface to Receive
KMM Membrane

a. Gravel Surfaced Roofs: Remove loose
gravel and repair any existing blisters. buckles,
etc. Apply @ minimum %" approved insulation,
machanically fastened, prior to application of
KMM Membrane.

b. Smooth Surfsced Roofs: Remove or reparr.
as necessary, any blisters or other abnormality
ot the existing membrane to gwve a surface
which 1S free of sharp edges prior to the
application of KMM membrane. Repairs must
be made with layer of Standard KMM

- membrane substrate-fused and top sealed at

the edges.

Prior to applying KMM Adhesive for KMM
Aluminum Membrane application. pnme roof
surface with Hi-Pen 452 Primer at the rate of
approx. = gallon per 100 ft.?

¢. Moisture in the Existing Rool: KMM
Aluminum membrane (Specification No. 630}
18 always adhered to the substrate. It is not
recommended for apphication directly over
roofs whnich contain mossture without taking
precautions to allow venting of the entrapped
water vapor pressure.

KMM Standarc membrane (Specification Nos.
610. 620 and 690) 1s_qosely laid and ballasted
by an aggregate topping. This system will
tolerats campness in the substrate and.
depending upon the existing situation, extra
precautions may be required such as spot or
penmeter venting.

Note: For recommendations regarding specific
precautions to be taken, see your locaiKoppers
sales representative. 25
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Single-Ply Roofing Systems (Cont.)

Loose Aggregate Topping and
BAT lnstgl a?ign Information

Loose Aggregate Top
Surfacing for
Specification 610

A, Aggregate

Washed round rnver 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 18 not
available. aggregate sampies must be
submitted to Koppers repressntative for
approval.

8. Appiication

1. Stonemat must be installed pnor to
aggregate surfacing, overiaying 4" mimmum
at end and side taps. Stonemat must extend at
least 2" beyond adge of aggregate at perimeter
of root but in no case should 1t extend beyond
cutside edge of gravel stop. Stonemat must
completely cover KMM Standard.

2. Overthe Stonemat, apply loose aggregate at
the rate of 1000 Ibs. min. per sg. (approx, 14"
thickness of loose stone).

3. Aggregate appiication by gravel buggy s
recommended. Siag is not a8 permissible

aggregate.

Koppers Bituminous
Aggregate Topping (BAT)
~Top Surfacing for
Specification 620

BAT topping consists of graded gravel and
KMM Aggregate Binder.

The BAT is applied.to the root as topming at
the rate of 650 to 700 Ibs. per square
\approximately %" to 1" thickness).

Aggregate Size Table

A. Materisis

KMM Aggregate Binder was formulated for
binding the specified aggregate appited over
KMM Standard roof systems to protect the
KMM membrane. KMM Aggregate Binder
is not intended for use as an achesve or
repair matenal. Binder should be kept in
warm storage duning cold weather.

Aggregate: The gravel aggregate is to be
¢clean and size graded to nominal %" round
gravel. (This is equivalent to S.P. No. 8—
U.S. Department of Commerce Simplified
Practice Recommendation R-183).

B. Generat Application Instructions
Preparation:

1.BAT is applied when the KMM roofing
and flashing applications ar@ compiete.
2.Roof surtace must be free of ponded
water.

3. Lay No 15 non-perforated asphalt feit
loosely over KMM Membrane prior to BAT
topping.

Application of BAT Topping:
BAT is applied in thrae steps resulting in a

protective topping weighing 650-700 .

pounds per square. The steps are as follows:

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

2 KMM Aggregats Binder shouid be stirred
thoroughly until the material is of uniform
consistency. KMM Aggregate Sinder is spray-
ed on the aggregate at the rate of approxi-
matety 3 gations per 100 sq. #. using suitable

spray equioment. Keep KMM Aggregate
Binder at room temperature pror to pumping
dunng cold weather.

3. An additional layer of aggregate 1s then
apphied over the binder at the rate of 200-225
ibs. per 100 3q. ft. to achteve a tinished surface.
Aggregate application by gravel buggy 's
recommended. Heavy accumulations of aggre-
gate shouid be evenly distributed. Wooden or
stesl implements shoul@ not be used Aggre-
gate should be applied mmediately after
applying KMM Aggregate Binder

Paver Stones

Paver stones are acceptable ballast as long as
mirimum weight is 1000 ibs. per square.

A. Applicstion:

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

2. Asanalternative to above-mentioned pedes-
tais. pavers may be set on 6” squares of %~
thick trafhc pac such as Careytred. Corners of
pavers must be centered on 6" squares allowing
an approximate %" gap between pavers.

8. Maintenance:

Regular inspections {twice annuatly} must be
made to ascertain that pavers and pegdestais
remain intact. Deteriorated and broken pavers
and pedestais must be repiaced to prevent
damage to the KMM memubrane if geteriorated
or broken pavers and/or pedestals are giscov~
ered, inspect KMM for damage.

Grading Reguirements for Coarse Aggregates from ASTM Standard C 33—Standard Specification for Concrete Aggregate Use Size #8 in

making Bituminous Aggregate Topping (BAT).

Use Size #57 for Loose Aggregate Topping.

Amounts Finer then Each Laborstory Sieve

(Square Openings), Weight Percent

Hominel Size (Sieves 1%in, 1in, X in, ¥Kin. ¥in. No. 4 No.8 No. 16
Size with Square (37.8 2%.0 (19.0 T (128 9.8 4,75 (2.36 (1.18
Number Openings) mm) mm) mm) mm) mm) mm) mm) mm)
57 1in toNo 4
{250t0 4 75 mm) 100 95 to 100 - 25t0 80 - Oto 10 otos -
8 ¥in toNo 8
‘9510236 mm) - - - 100 85to 100 10to 30 Oto 10 Oto$
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Single-Ply Roofing Systems (Cont.)
KMM® Roofing Systems

Loose Aggregate Topping System S
o Ac Toppl):lg (BA

Bituminous Aggregate

Deck or
(nsulation

Procedure

General Requirements on Page 21 through 26
and Fiashing Detail/Specifications on pages
30 through 32 are a part of this specification
and must be adhersd to where applicabdie.

1. Prior to starung the application of the
rooting membrane. cushioning or Stripping
layers of Standard Grade KMM membrane
snall be applied in areas of potentiaily high
stress or sharp edges. These areas nclude
interior and extenor corners, major changes in
arrections of siope. meital flanges, etc.
Cushioning layers shail be applied prior to the
mamn KMM membrane system and shall be
fused in place. and then tap-sealed to form a
smaoth transition surface.

2. Determine the direction of water drainage
and the low point of the deck. The direction of
faps shall be such that the water flow 1s not
against the laps. The direction of the overlap
shall be changed as the direction of the water
flow changes.

3. Beginnung at the low point of the roof slope.
install one ply of KMM Standard membrane.
The membrane shali be laid in a fashion which
aoes not cause water to pass against the lap.

4. Each sheet of KMM membrane shail be set
in place for 30 minutes and shall be stretched
to remove any wrinkles prior to fusion.

)

8. All side and end laps Shall be 4" and
interply-fused and tap-sssied. Pressure shall
be applied to the top of iap to insure solid
fuston.

8. Extend the KMM Standard roofing
membrane a minimum of 4" above all cants.
Substrate-fuse to face of cant ang wall, and
top-seal along the upper terminal edgs. When
tusing KMM to wood or other matenais that
easily burn, apply torch o KMM only and press
KMM into place. Wood surfaces must be
pnmed with High Pen Pnmer 452 and allowed
to dry, prior to fusion of KMM. :

7. The contractor shail thoroughly inspect
completed KMM membrane at the end of each
day's work as well as just before top sealing.

8. Install KMM Aluminum flashings in
accordance with flashing specification
described on Pages 30 to 32.

9. When the flashings have besen completed.
lay Stonemat to completely cover KMM that
will receive loose aggregate or No. 15 non-
perforated asphalt felt when BAT s used.
install a loose aggregate over Stonemat or
bituminous aggregate toppming over No. 15
non-perforated asphait feit. Refer to Page 26
for topping information.

Materials
per 100 sq. ft. of roof

KMM Membrane (Stancard)
Stonemat or No 15 Non-Pertoratea

1 ply

Slope requirements:

1” per foot maximum with {00se aggregate
topping, 14" per foot maximum with BAT
topping. 17 per foot maximum with Paver

Aspnalt Felt 1 ply Stones.
Surfacings
Loose Aggregate 1.000 lbs. min
BAT System 650 Ibs. mun.
L__Paver Stones 1000 1bs min

KOPPERS| .. .«-

Architacturs! and
Construction Materials

ecification No. 610
System Specification No. 620

General information

A. Prior to beginning nstallation of the KMM
roofing system substrates shall be inspected
by the roofing contractor for dryness.
smoothness, rigidity and freedom from debris.
All projections and hotes which might cause
rupture of the membrane are to be repaired.
Review “Conditions of Surface to Recewe
KMM Membrane”. Page 22.

8. End laps of KMM Standard membrane shall
be staggered a mimmum of 6. interply fusion
of side lap shall be completed vefore fusing
and lap of the same sheet.

C. Any KMM Standard membrane which wil!
not otherwise be Covered by a topping shall be
protected with a layer of Aluminum KMM
membrane extending a minimum of 4" beyond

" the edges of the unprotected membrane and

substrate-fused around its perimeter. Specific
detaiis of the instaliation must be agreed upon
between the architect and Koppers prior to
instatlation.

D. Coat face of fiber cant strip with KMM
Adhesive (approximately 2 gals/square) and
allow to ary before fusing KMM roofing
membrane 10 cant.

E. At the end of each day's work. temporary
waterstops must be installed to protect them
from water penetration. Waterstops must be
completely removed before continuation of
application. See Page 23.

F. Prime new and existing metal, porous wails
including wood with High Pen Primer 452 at
the rate of ‘4% gal/square. Allow to dry.

G. For rerooting tnformation. refer to Page 25.
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Single-Ply Roofing Systems (Cont.)

Specification No. 630

KMM Adhesive
aver Deck or
insulation

KMM Aluminum
Memorane

Interpty

Procedure

Generai Requirements of Pages 21 through 26
and Flasning Detatl/Spectfications on Pages
30 t0 32 are a part of this specification and
must be adhered to where applicable.

1. Prior to starung the application of the
roofing membrane. cushioning or stnpping
layers of Stancard Grade KMM membrane
shall be applied in areas of potentaily high
stress or sharp odges. Thess arsas inciude
interior and externor corners, major changes in
directions of siope. metai flanges. etc.
Cushioning layers shall be applied prior to the
main XMM membrane system and shall be
fused 1n piace and top-sealed to form asmooth
transition surface.

2. Determine the direction of water drainage
and the low pomnt of the deck. The direction of
1aps shall be such that the water flow 1s not
against the laps. The direction of the overlap
shall be changed as the direction of the water
flow changes.

The selvage edge of the Aluminum KMM
membrane shali be positioned on the mgh side
SO that the direction of the fiow of water s not
against the laps.

3. Starting at the low point of the dack. set the
KMM Aluminum membrane into a full bed of
KMM Adhesive (application rate of 110 1'% gal.
per square)” while the adhesive is still slightly
wet Suft broom thoroughly moving broom
from center to edges of membrane to obtain
proper aghesion and to remove all entrapped
air from unger the membrane. The use of a
hnoleum roller 18 also acceptable.

4. Subssguent courses are to be iaid with 4"
end and 4%" side laps, from the first course
progressing to the high paint. Allow laps to
remain open as iong as possible before fusing.
Sice 1ap shail be interply fused prior to interply
fusing of the end lap of the same sheet.
Pressure shail be applied on the top of the lap
to nsure 30lid contact.

8. Extend the KMM Aluminum roofing
membrane 8 minimum of 4" above all cants.
Substrate fuse (o face of cant ana wall. When
fusing KMM to wood or other materials that
burn easily. apply torch to KMM only and press
KMM into place. Wood suriaces must be
primed with High Pen Prnimer 452 prior to
fusion of KMM.

§. The contractor shali thoroughly nspect the
completed KMM membrane at the end of each
day's work and when the job s fimished.

7. Instalf  KMM Aluminum Fiashings in
accorcance with flashing specifications
descnibed on Pages 30 to0 32.

8. Atter completion of the Aluminum KMM
roof and ftasning system. a high quality
“chrome paint” may be applied to anygxposed
streaks or seams of bitumen.

Materials
per 100 sq. ft. of roof

KMM Adhesive
KMM Membrane (Aiuminum)

1-1% gal.*
1 ply

Sliope Requirements

%" perfoot with positive drainage. Koppers wiil
not be responsibie for damage caused by
ponding water.

*Depanding upon the porosity of the roof deck Of insulation, adaitional KMM Adhesive

may be required.
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General Information

A, Prior to beginning installation of the KMM
roofing system. substrates shail be inspecteg
by the roofing contractor for dryness.
$moothness, rigidity and freedom from debris.
All projections and holes which might cause
rupture of the membrane are to be repaired.
Review "Conditions of Surface to Recewe
KMM Membrane”. Page 22.

B. End laps of KMM Aluminum membrane
shall be staggered a minimum of 6 interply
tusion of side lap shall be compieted before
fusing end lap of the same shaet.

C. Coat face of fiber cant strips with KMM
Adhesive {approximately 2 gais/square) and
aliow to dry befors fusing KMM roofing
mambrane to cant.

D. Prime new and existing metal, porous walls
and decks including wood to which KMM
Aluminum or KMM Adhesive will be applied,
using High-FPen Primer 452 at the rate of ‘=%
gal/square. Aliow t0 dry.

€. Valleys of roofs sloped 2" per toot or more
shall have a layer of KMM Standard applied
prior to apphcation of KMM Aluminum. KMM
Standard shall be set in KMM Adghasive (142-2
gals/square} and top-sealed. KMM Standard
shall extand a minimum of 12" up the roof
slope and 6" up vertical surfaces. Laps shall be
4" at side and end laps. interply-fused and top-
sesled.

F. Leave laps of KMM Aluminum membprane
open and delay fusion as long as possible. Be
certain that all laps are fused beforsieaving job
for the cay.

G. At the end of each day's work, temporary
waterstops must be installed to protect from
water penetration. Waterstops must be
complstely removilid before continuation of
apphcation. See Page 23. .

M. KMM Adhesive can be applied by brush.
rolter. or squeegee. Do not thin adhesive. Mix
thoroughly.

f. KMM membrane shall be set into adhesive
while adhesive s still shightty wet.

J. Adhesive application to porous insulation
boards will require approximately 50% more
than specified amount of adhesive.

K. For reroofing information. refer to Page 25

L. Overlap of side laps must extend .” onto
aluminum surtace.
M. Adhesive should be stored at room

temperature to faciitate apphication. Do not
apply to frosty or moist surfaces.




Single-Ply Roofing Systems (Cont.)
KMM?® Insulated Roof Membrane Assembly

Specification No. 630
— .

tone

%

Note: The following generat specification 18
intended only as a guids. For more specific’
information. consult your Koppers represen-
tative.

Procedure

Generai Requirements on pages 21 to 26
are a part of this specification ana must be
adhered to where applicable.

1. Oecks

A. Poured and precast concrete, gypsum and
lightweight concrete decks shall have KMM
Standard Membrane Iud;directly on the deck
foilowing guideiines on page 22.

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

C. Steel Decks shall be no lighter than 22
gauge. Instalf a ngid board of %" min. gypsum
or %" mn. mineral board. Be certain thick-
ness of nsulaton board 18 adequate for flute
span. %" gypsum boerd shall be firmty at-
tached to deck with steep asphait at the rate
of 15 Ibs. per square. coid adhesive as per
manufacturer’s instructions, or mechanicai
fasteners approved by Koppers. Minimum of
four fasteners per board s required and shall
be iocated at the comers, 12” from the edges.
Rigid board %" or thicker shall be attached
with steep asphait. cold adhesive, of two
approved fasteners per board, Or may be
laid ioose.

.. -t 08
2. KMM® Standard Membrane
KMM® Stancard Membrane shali be applisd
as per KMM Roofing System Specification
No. 610. Flashing shall be in accordance
with appropnate KMM Flashing Specification.

3. installation of Styrofoam RM® Brand
Plastic Foarn

It is recommended that STYROFOAM RM
brand plastic Toam be placed on the membrane
as the membrane is compieted.

install the boards CHANNELED SIDE DOWN
with ciosed joints; stagger end joints. The
maximum acceptabie opening on a random
basis is %", Instail the foam to within 4" to
¥ of projection and cant strips.

WARNING: STYROFOAM brand insulation
is combustible and may constitute a fire
hazard if improperty used or instailed. it should
be adequately protected. Use only as directed
by the specific instructions for this product.
STYROFOAM brand insulaton contans a
flame retardant additive to inhibit accidental
ignitton from small tire sources. Dunng ship-
ping. storage. installation and use, this
material should not be exposed to open
flames or other igmition sourcss.

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

Materials

per 100 sq. ft. of roof

KMM Standarg iply
Styrofoam RM Desired Thickness
Stonemat 1pty
Aggregate 1000 Ibs. minimum

Slope Requirements

2" Maximum Pasitive drainage is required.

KOPPERS|: ...o-

Architectural and
Construction Materials

4. Aggregste Surfacing

After placement of STYROFOAM RM. instalt
Stonemat over insulation overlapping 12" ang
immediately place aggregate over Stonemat.
No fabric joints within 6' of perimeter At root
penmater. Stonemat shail extend a mmmum
of 2"-3” beyond edge of foam. An additional 4
piaces of fabnc s required around projections.

Aggregate shall comply with ASTM C-33 Size
Number S7 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 lbs/square of ballast or 17
(ps/ft? paved around perimeter, drains. and
large panetrations.

Concrete pavers may be substituted for the
stone to provide added usefuiness to the roof
area and to provide resistance to extreme
winds. Pavers must sit on pedestals.
Decorative stone top surfacing of the correct
gradation can be used for architectural impact.

General Information

Thermal vaiue of STYROFOAM brand plastic
foam insulation. Average vaiues based on five
year aging of one wnch samples at 75°F when
tested by ASTM C177 andavor C518.

Thickness “R” “C"
1 5.00 0.20
1% 625 0.16
1A 750 0.133
1% 8.75 0.114
2 10.00 0.10
2% 12.50 008
3 15.00 0.067
3% 17.50 0.057

2. Expossd STYROFOAM RM is subject to
yellowing due to direct radiation of sunlight.
It STYROFOAM RM is exposed for longer than
3 woeks it is nétessary for a Koppers repre-
sentative to authornize continuing the instal-
lation.

3. Roofs must be designed and constructed
to drain compieteiy free of water within 48
hours following a rain. Due to the deflection
‘of sweel decks, it is almost always necessary
0 provide siopes to properly placed drains.

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

4. All fiashing must be completed in each
area pror to installing STYROFOAM RM.

5. Because the stone is not appliad in bitumen
it need not be dry and instailation can occur
in any weather,

8. The wood or plywood deck must be properly
attached to supporting members and must be
of sufficient thickness to prevent excessive
deflection between-supporting members.
Wood roof decks shall cons:st of well-seasoned
lumber, and edges of the board shall be
tongued and grooved, ship-fapped or splined
to prevent differentiat flexing of the boards.
Any significant voids shall be covered with
sheet metai.

*Trademark of the Dow Chernical Company
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Single-Ply Roofing Systems (Cont.)
KMM Flashing Specifications

Description

Flashings are the terminal closures of a
roofing system which perform a waterproof-
ing. and 1 some systems. a decorative
function. Flashings must be installed at all
intersections formed by vertical surfaces.
Their importance cannot be stressed t0o0
strongly. Water entenng the roofing system
through flashings can result in water vapor
forces which can destroy the effectiveness of
the roofing and insulation.

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

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

General Requirements

1. Alt surfaces must be dry. frost free,
reasonably smooth, clean. rigid and free from
debns. loose matenats. projections. holes.
release agents or other contaminants which
mignt cause rupture of the membrane and/or

adversely affect the KMM membrane appii-
catton and performance. Dust shall be
removed from the surface immediately before
application of the KMM Flashing system.

2 it bonded/guaranteed flashing is required.
it must be installed in comunction with a
Koppers bonded/guaranteed roof and can be
bonded/guaranteed for stancard periods up
to but not greater than the period for which
the roofing is bonded/guarantsed. To be
bonded/guaranteed. flashings must be set
at least 12" above the roofing surface.

3. Metal Cap fiashings are not bondable
and are not included under any flashing
bond/guarantee.

4. Metal work of any descnption used as
flashing or a part of a flashing system is not
tondable and is not included under any
flashing wuamntu.

. 8. Vertical flashing that terminates without

use of metal counterfiashing. must be stripped
with B” wide KMM; Aluminum Membrane
totaily fused 4" onto walil and 4" onto the
KMM Aluminum Membrane.

KOPPERS|: . -

Architectural and
Construction Materiais

6. Cant strips shall be set firmiy into place with
mastic or hot bitumen prior to iaying roof
membrane.

7. Porous walls Including wood must be
primed with High Pen Primer 452 at a rate of *:-
¥ gal/square. Allow primer to dry, (Mimimum 4
hours).

8. Corners shall be 1apped a minimum of 6" in
each direction.

% All metal and wood to ich KMM
membrane will be fused shail swrcoated with
High Pen Pnmer 452 or KMM Adhesive ang
sllowed to dry bDefore fusion of KMM
membrane.

10. Where KMM flashing is to be instatledon a
building with & non-wall-supported deck (nit
slab precast, masonry. curtain wall, etc.) refer
to Non-Wall Support flashing detail on page
32.

11. Copper must not come 1n direct contact
with the aluminum surface of KMM. When
there i1s a possibility of such contact, coat the
underside of the copper with Koppers Asphait
Roof Coating 454 or KMM Adhesive.

Flashing Specification No. 710 Base Flashing

For flashing with maximum height of 14" from roof surface

Application Detail

Raggle to be Sealea

Metal Counter Flashing
Extend Downward
4" Min  (optionat)

Prime with Xopders
High-PEN Primer 452

KMM Aluminum

Cant Strip to be Setin
Bitumen or Mastic
Kopoers KMM
Roohng System

l‘—““mll 12 MIN ———p|

el
KMM 1o Extend a
Min of 4"on 10 Roohng

1]
L— Deckorinsutation
Cementitious Type Wall

KMM Afurmn Base
Fiagshing — Torally
Substrate fuseg

Metal Counter
Flasnin: -
el ’g’

o —

1. KMM  Aluminum membrane shali be
unrolled and cut to desired wmidth and max-
mum length of 11 feet. Note: KMM Aluminum
membrane 1S avallable in precut rolis 9, 12
and 18" wide by 33" long

2. No 710 Base Fiashing shall be fusad in
place so that it extends a miimimum 4" onto
surface of roof and a mmimum of 4" above
termination of roofing membrane on wall.

3. Apply pressure to KMM Aluminum mem-
brane to obtain maximurn contact 1o surface

30

to which it 1S applied. There shail be no voids
under the Base Flashing membrane. it is
imperative that complets attachment be
obtained to roof surtace. roofing membrane
over cant. and the wall. A small bead of
brtumen should be squeezed out at edges.
4. Subsequent strips of Base Flashing shall
be fused in place in the same fashion over-
lapping preceding strip 4” Overlap shall be
interply fused to preceding stnp Pressure
shail be applied to surface of lap to
insure adheston

§. There shall be no adhesive used in No. 710
Base Flashing application

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

7. The contractor shail thoroughly inspect the
compileted flashing system at the end of each

day's work.

8, A nigh quality “chrome. paint may be
apphed to any exposed streaks or seams of
bitumen.

9. Install metal counterftashings as required

10. Complete the top surfacing of the roofing
mambrane to the base of the cant strip as may

be specified.




Single-Ply Roofing Systems (Cont.)

LY

Flashing Specification No. 720 Wall Flashing

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

45
Primer

Procedure

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

2. KMM Aluminum membrane used in No. 720
wall Flashing specification shall be unrolled
and cut to a maximum length of 11 feet and
maximum width of 18 inches. Selvage edge
should not be used.

Note: KMM Aluminum membrane s avalable
in precut rolls of 9. 12" and 18" wide by
33" long.

3. KMM Aluminum membrane strips shall be
fused into place, overiapping Base Fiashing 4.
Total substrate fusion to the wall must be
achieved.

4. Appily pressure to the fused KMM Alumi-
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num membrane to obtain maximum contact
to the wall. There shail be no voris under the
Wail Flashing membrane. It 1s imperative that
the membrane 18 compietety and tughtly
fused to the wall. A small bead of bitumen
should be squeezed out at edges.

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

8. Subsequent strips of KMM Aluminum
membrane shail be fused into place over-
lapping the preceding Wall Flashing 4",
Overiap shall be interply fused and pressure
spplied to the surface of the lap to insure
adhesion.

7. The contractor shail thoroughly inspect the
complate flashing system at the end of each
day’'s work.

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

9. Install metat countertlastung as required.

10. Complete the top surfacing of the roofing
membrane to the base of the cant strip as may
be specified.

Flashing Specification No. 730 High Wall Flashing

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

\
Base Fllshmq;
\(Max length — 11°-0",

Metai Counter
Flashing

KMM Alum High Watl Fiashing
Substrate fused

Roafing Membrane
- .

Procedure

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

2. KMM Aluminum membrane used for High
Wall Flashing shall be unrotied and cut into
lengths not exceeding 48" Remove the
seivage edage. leaving a maximum width of 39",

3. Totally substrate fuse KMM Aluminum
Membrane to the wall 1n pieces not to exceed
39" wide by 48" high with 4” overlaps on base
flashing ang previously applied pieces.

4. Each piece of KMM Aluminum membrane
shall be apphied with the 48" maximum length
extending vertically up the wall. it shall overiap
the previously applied course of Base Flashing

or HighWall Fiashing 2 mimimum of 4".

S. Rub, brush or roll thoroughly to obtain
proper adhesion and to remove all entrapped
air from under the flashing membrane.

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

7. A high quality “chrome” paint may be
apphed t0 any exposed streaks or seams of
bitumen.

8. Install metal countsrtiashing as required.
9. Compiets the top surfacing of the roofing

membrane o the base of the cant stap as may
be specified.

Alternste Method No. 1: Apply flashing using
procedure outlined in Flashing Specification
No. 720. overiapping 4“ onto previously
applied lower course, and base flashing.

Alternate Method 2: Apply KMM Adhesive
over surface to which the High Wall Flashing is
to be apphied at a rate of 1to 1 1:2 gallons per
100 square feet. applying haif on primed wall
ang halt on underside of membrane.

Permit volatiles to leave adhesive after
apphcation (5 to 20 minutes depending on
temperature and atmospheric condition).
BEFORE adhesive has filmed over ang while
shghtly wet, set KMM Aluminum memprane
nto place.

Nots: At temperatures balow 40°F tack time of
adhesive will be extended considerably and
speciai care must be exercised o insure
adhesion of membrane.

KMM Aluminum membrane used for High Wall
Flashing shall be unrolled and cut into lengths
not exceeding 48". Remove the selvage edge,
leaving a maximum width-of 39"

Each piece of KMM Aluminum membrane
shall be applied with the 48" maximum length
extending vertically up the wall. it shall overlap
the previously apphed course of Base Flashing
or High Wall Fiashing a minimum of 4".

Substrate fuse compiete perimeter of each
piece of Wall Flashing 4" to wall. and interply
fuse 10 previously applied High Wall ana/or
Base Flashing. 31




Single-Ply Roofing Systems (Cont.)

Flashing Specification No. 760 Horizontal Flashing

Horizontal Flashing

KMM AGhesve oF KMM Aluminum Membrane

452 Priner on Metal

KMM Stancard Memorane

Procedure

1. All metai to be covered with KMM Mem-
brane shall be coated with High Pen Pnmer
452 or KMM Adhesive. Allow 10 dry thoroughly.

2 Stnp metal flanges using 4" minimum
widths of KMM Standard membrane as a
cushioning stnp centered along the length
of the entire edge of the flange. The cushion-
ing must cover the edge of the metal where
It meets the roofing membrane & minimum
of 2 and must cover all nail heads. The
balance of the width of the cushioning stnp
must extend a mimimum of 2” onto the roofing
membrane Cushioning stnp shall be fused
to the roofing membrane and the metal flange
and top sealed at edges.

3. Fuse a stnp of KMM Aluminum membrane
fapproximately 10" wide) to the cusmioning
strip. roofing membrane. and metal flange
s0 that it extends 4" beyond eage of cushion-
ing stnp onto roof membrane and to the
outer ecge of metal flange

4. Apply pressure to surface of fused KMM
membrane {0 insure adhesion and solid fusion
S. Apply surfacing to roof membrane as may
be required.

Hanging Gutter

Refer to Specification No. 760
KMM Aluminum Membrane

KMM Standard
Memorane

Suostrate-fusaa!

..--[-u‘ﬂ
[a)
<
32
23

|

Hatch—~Curb—Expansion Joint

Non-Walil Support Flashing

— /Rmn to be Seaied
‘;_—’/ Maetal Regiet insart for
remavable counterfiashing
Fastoners - approx. 24” 0.C.

bitumen or Masbic,

Removebdie
~a counertiashing
——— Figxibie vepOr retsrder
T [} 10 serve a6 insulation
x 4 retaner.
:E -X— Comoress:bie insutation
-4 KM Flgshing
. ‘* / Soecrhicaton No. 710
E Cant stnp sat in
s b
4l 3

— WAL

Roof Drain

(X oe

L—inguration

" will occur
et 13 INteNUed 83 8 Guide Onfy

= Treated wood natier (Fasten to ceck only)

Note Suggested deta:l where possiDility exists that ditferential
1 geck and vertical surface. Ths

interpty-tused
Cushion Stnp
KMM Aluminum Membrane

Note: Do not apply flame directfy to iead flashing

Lead ha.shmg
sat in mastic

KMM
Membrane

Int -fused
Substrate-fused erply-fu
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ations and related the waterproofing field ang offers the
e possbilites of a  specifier enginbenng assistance in achiev-
yhication. ing the best possible waterproofing systems.

years experience in
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Waterproofing and Dampproofing Systems (Cont.)

Coal tar plaza deck and

wall waterproofing systems
Membrane Waterprooting

Materisis

8. Coal Tar Waterproofing Bitumen A.S.T.M.
D450 Type il

b. Membrane (Select one or combination).
GLASFAB-—~A.S.T.M. 0O-1888.

Tar Saturated Cotton Fapric—A.S.T.M. D-173
Tarred feit —A.S.T.M. 0-227.

¢. Concrete Priming Qit—A ST.M. D-43-41.

Genersi Requirements

8. Preparation of surfaces: Surfaces to be
waterproofed shall 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 loose materiais imme-
diately before application of the waterproof-
ing. Do not apply waterproofing where
etfects of freezing or moisture will adversely
aftect the waterproofing application.

b. Appiicator: All membrane waterproofing
shall be applied by an experienced rooting
ana waterproaofing contractor.

Application Precautions
a.Waterproofing bitumen shall not be heated
above 425°F

b. Roll or prass firmfy afl piies of membrane
into the hot bitumen and apply without
wrinklgs, buckies or kinks.

¢. On vertical walls appiy hot bitumen with
cotton roller mops or by other suitable
application techniques.

d. Apply membranes on vertical surfaces in
courses not exceeding ten feet In (ength
where immediate ang careful backfiliing is
not possible. After each course of the water-
proofing system s completed and before
the top mopping is applied; nail each course
at the upper edge bafore the next course ts
appliad. Nail each succeeding course end-
lapping not less than 10 inches.

e.Reinforce wall angles. comers or any
place the waterproofing membrane course
may be subject to unusual stresses with not
less than 2 additionai plies of fabric or
GLASFAB reinforcement and moppings of
bitumen.

t.Insulate and protect all hot water and
steam pipes which project through or are
nesr the surtaces to be waterprocfed. Take
the necessary precautions to pravent water
from getting betwesn the waterproofing and
the waterproofed surface at ali points where
the membrane is penstrated by drains,
pipes. etc. Apply extra plies of reinforcing
membrane and bitumen moppings in these
aress.

@. Carefully examine laps which have been
exposad for any length of time. such as at
the junction of & vertical wall and a siab, for
defects and insufficient lap areas and repair
as necessary before proceeding with further
application.

h.Apply all membrane waterproofing
systems in & workmaniike menner and use
wood nailers treated with & water-bome
preservative for all vertical wall water-
proofing. -
i. Protect the membrane from damage by
other trades after installation to maintain the
integrity of the mrproomg throughout
the structure.

1. Ventilation should be prévided in enclosed
spaces during applicationy o

Horizontal watorprooﬂng
applications: .

(1) Beginning at the iow point of me slab
mop the surface with hot Koppers Water-
proofing Bitumen and immediately appiy the
reinforcing membrane over the entire ares.
(2) Be sure that each ply is solidly mopped
and adhered. (3) For the various wateproot-
ng systems iap the reinforcing -ples 28
follows: (a) Two Ply System=—isp 18 inches.
(b) Threa Ply System—iap 2% . inches.
{c) Four Ply Systemeisp .ZM% . inches,
(d) Five Ply Systsm—lap 29 inches. (8) Mog
the entire top surface with Koppers Water-
proofing «Bitumen. The compieted. water-
proofing forms a firmly bonded sysiém and
the reinforcement shall not be exposed at
any piace. (5) As soon as any portion of the
waterproofing has been compieted. cover it
with the protsction course specified, such
as brick. tile, concrete, rigid insulation or
other specified maternial.

Plaza deck

waterproofing applications:
When membrane waterproofing is used n
plaza construction with interior drains and
the finish siab does not rest immadiately on
the waterproofing, but on concrete
pedestals, in addition to the application pre-

cautions above the foliowing acditional
precautions shail be taken: (1) !f deck s
sioped to interior drains, specify Water-
proofing Bitumen conforming to ASTM
Specification D-450 Type 111, (2) Before the
pouring or piacing of pedestals supporting
precast finish slabs. additional reinforcement
shall be installed under each pedestai over
existing membrane. (3) Extreme care should
be taken to protect the finished waterproof-
ing from damage by other traces during
construction of towers, etc. Place a pro-
tective course over the finished membrane
until the wearing surface is placed. (4} On
precsst concrets systems all joints should
be grouted with flashing cement amg
stripped with a reinforcement fabric.

Below grade wall
waterproofing application:

(1) Apply a uniform brush coat of Koppers
Concrete Priming Oif over the entire sur-
face to be waterproofed (approximately 1
gallon for each 100 square feet). (2) Mop
wali 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—iap
27% inches. (b) Three Ply—lap 24% inches.
(¢} Two Ply—lap-19 inches. (d) When more
than 4 plies Sre ussd in 8 membrane. it is
recommended that they be installed in at
loast two operations, 1.e., 2 plies over three,
3 plies over three, efc. maintaining the
shingle fashion method in each operation.
(4) Nail membrane with concrete nais 8
inches on centers through flat tin discs at
the end lap horizontally across the mem-
brane. {f wood nailers are instalied. nail
membrane to nailer with 1% inch roofing
natis through flat tin discs 8 inches on
centers. (5) Mop the entire surface with
Koppers Waterproofing Bitumen. The com-
pleted waterproofing forms a firmly bonded
system and the reinforcement shall not be
exposed at any place. (8) As soon as any
portion of the waterproofing has been com-
pleted, cover it with a protection course and
backfill,

Typical Subgrade Waterproofing Applicatiop

L Sroxecnion

r‘ [~ Coal Tar
Bitumen

Feltor
Fabric
Plies

A\

Intencr
Fioor Siab

Protection
Course

Fabric andior
Fait Pugs




KMM Membrane Waterproofing Systems

Materials and
System Discussion
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Vertical KMM Waterproofing System

_Specification No. 640

KMM waterproofing specifications are
categorized as vertical and horizontal to
aifferentiate detween slight ditferences in
application procedures dictated by the
oriantation of the surface to be waterproofed.

The vertical specification is written for
foundation wall waterprocfing, but may be
modified for other vertical or steed surfaces
to ba waterproofed. The horizontal specifi-
cation 1s written for split-siab or piaza deck
applications but can also be modified for
other tow slope or flat surfaces. Consuit your
locai Kopoers sales representative for
assistance with these modifications.

General Requirements

1. Surtace to which KMM or KMM Adhesive
'3 t0 be applied must be free of all dirt. debns.
release agents. ois. or other contaminants
that would impair the proper application and
performance of KMM. Cracks or other defi-
ciencies must be corrected before starting
application.

2 All surfaces that recewe KMM adhesive
anavor substrate fusion must be pnmead wrth
Koppers High-Pen 452 Pnimer at the rate of 'a~%
galion per 100 square feet. Primer must be
aliowed to dry completety before proceeding.

3. Inside and outside commers must have a
agouble thickness of KMM, This can be accom-
phishad by 1) instalhng cushion stnps of KMM
that extend at least 4” in sach direction from
the corner. or 2) lapping each course of KMM
around comer 4" :n each direction.

4. Courses may be run honzontally or vertically:
however, the top edge of sach COurse must be
substrate fused 4" onto the wall.

5. All exposed edges must be top sesied pnor
to leaving the job overnight.

8. Protection board must be placed &3 00N~
as possible to protect KMM membrane.

7. Honzontal waterproofing systemn must begin
at the low point in the deck and layed up
the sfope.

8. KMM membrane applwd vertically in lengths
exceeding 11’ may be arfficuit 10 hotd in piace.
it 1s for the ciscreton of the appkcator t©
determine the appropnate length for his
particular application.
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Description ;

Koobpers Vertical Waterproofing Specifica-
tion No. 640 consists of KMM Standard
membrane appiied 10 & vertical surface
in a full bea of KMM Adhesive. The KMM
membrane forms & waterproof system
through the use of joint heat fusion. & uniue
process whereby all contiguous joints are
affixed together to deveiod a monolithic
waterproof membrane. in addition, the entire
system i1s complatety adhered to the vertical
surface {0 eliminate any voids which might
permit collection of water between the
surface and membrane.

This system 18 applicable for use with any
vertical structural surface which provides
continuous support for the KMM membrane.

The general requirements and aspplication
procedures on this page are part of this
mpecificstion and must be adhered 10 where
sppiicable.

Procedures

1. If cushiorung stnps are used they must be
applied prior t0 the instalizhon of the KMM
Watproofing membrane.

2 Apply adhesive at the rate of 2 to 3 gal. per
square after primer has cned.

3. Starting at the low point, set the first course
of KMM Standarg membrane into a full bed of
KMM Adhesive while the adhesive 13 still
shightly wet. Rub and/ar brush thoroughly to
remove all entrapped air from under the
membrane. End and sice laps shall be 4”. All

end and side laps shail be interpiy-fused and .
top-seaied. Bottom of first course shail be
substrate fused 4"

4. Substrate-fuse the KMM membrane at ali
projections.

S. Subsequent sheets shall be set in a fuil
bed of adhesve. from the first course to the
high point of the aresa to be waterproofed.
Each course shail end lap the lower course
4" and side !aps shall be 4° The top ends of
sach sheet .of KMM membrane shall be
substrate-fused and top-sesied.

6. The contractor shall thoroughly inspect
the compieted KMM membrane at the ena of
each day's work as well as before the back-
filing phase.

7. To eliminate potential abrasions. breaks
and punctures. it s strongly recommended
that the completed KMM waterproofing
systen be compistely covered immediately,
with a 4" minimum thickness protective
board. It shoula then be permanently back-
filled. tamping the backfill as required Pro-
tective board can be nstailed 1 KMM
Adhesive.

8 Any KMM waterproofing membrane (eft
exposed after backfilling shall be protected
with KMM Aluminum membrane or other
suitable sunhght-protective matenals.

9. When any portion of the membrane s to
be permanently exposed. it must be covered
with KMM Aluminum Flashing. Specification
No. 710 for protection.

as




Horizontal KMM Waterproofing System

Specification No. 650

Description-

Koppers Monzontal Waterproofing Specifi-
cation No. 650 conssts of KMM Standard
membrane applied t0 a2 plaza deck or hone
zontal surface 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 deveiop a mono-
thic waterproof membrane.

This system s applicable over any structural
deck ang/or approved rigid board insulation
where the substrate provides continuous
support for the KMM membrane. It is ideally
suited for application directly t0 poured
structural concrete decks.

Slope

Applicabie for deck slopes of 0* to 4" per foot.
When siope exceeds 4 per foot see Specifica-
tion No. 640 on Page 3S.

General requirements

The genersi requiremenis and application
procedures on the preceding page are pert
of this spacificstion and must be adhered
10 where sppiicabie. .

Procedures =
1. It cushioning strps are used. they must -
be applied pnor to the instatzhon of the KNIM
waterproofing membrane.

2 Apply adhesive at the ram of 2 10 3 gal. per
3. Startng at the low point of the deck. set the
first course of KMM Standargdmembrane into g
full bed of KMM Adhesive while the achesive 3

sUll slightly wet. Rub and/or brush theroughly
to obtain proper achesion and 10 remove all
entrapped air from under the membaane. End
and side laps shali be 4”. All end aslifsioe laps
shail be mterply-fused and top-selied. -

4. Substraie-fuse
projections.

$. Sutsequent sheets shall be setin g fuli bed
of adhefive, from the first course t0 the high

point of the srea to be waterprocfed. Side laps
and end laps shail be 4",

the KMM mambrane at ail

38710 for protection,

6. Extend the KMM waterproofing mem-
brane. 83 flashing. up vertical surfaces o a
height above the water level sxpected at the
weanng sisb. The top of the KMM membrane
shall be supstrate-fused and top-seaied to
the walil. All si0e laps shall be interply-fuseq
and top-sesied. When vertical waterproofing
is_required, continue the upturn a minimum
cf 8~ above the height of the weanng surfacs
ang substrate-fuse 10 the wail. Vertical water-
prooting membrane shail overtap upturn 4"

7.The contractor shail thoroughly inspect

M KMM membrane at the end of
each day's work as well as before application
ot proteétive board.

8. Proceed with application of the remaining
phase of the honzontal system. Care must
be taken to eiiminate any puncture or
damage of the KMM waterproofing mem-
brane system by other trades.

9.7t is required that a suitable protective
isyer be placed over the entire membrane
on both honizontal and vertical surfaces to
provige . QUNCture resistance during con-
struction ang during placsment of the wear-
ing surface as soon as possible.

18, When any portion of the membrane s to

be permanently exposed. it must be covered
with KMMAluminum Flashing, Specification

o

Liquid and Mastic Applied Waterproofing and Dampproofing Systems
Hydroshield Mastic 451 ai-weather coid process mastic membrane system

Hydrosh:eld Mastic 451 1s a solvent based
asphalt mastic which is unaffected by
immersion in water either before or after
curing. it will aghere tightty to damp or even
wet surfaces. Mydroghield 18 not damaged
by soil alkiinity, acidiity or minerais. This

unique mastic may he Jpplied under an

extreme range of weather and temperature
conaitions.

Hydroshieid Mastic tor Dempproofing.
When applied to masonry or cofncrete con-
struction. Mydroshieic Mastic serves as an
effective damporoofing barner to prevent
the entrance of moisture by capillarity.
Ususally only one cost 18 necessary for
dampprocting. Hydroshield Mastic goes on
cold and may be applied 10 a wet or dry
surface.

Hydroshield Mastic for Waterproofing.

Whaen a permanent vapor barrier 1o prevent
the entrance of water under a head of pras-
sure 18 required, Hydroshield Mastic,
combined with Koppers Heavy Duty Glass
Fiber Mesh, produces a tough. duradble
waterproofing membrane that cannot rot or
deteriorate at sub-grace levels. For details
of waterprooting applications. consuit your

Koppers representative.
Application Guide eoresentative
482 PrimerPor 100 1.2 Hydroshield First Cost Hydroahield TYop Cost
(When Neesded) Per 100 .2 Koppars Heavy Duty Glass Por 100 1.2
Damoprocting ¥% to % gal. 20al. Nong None
Waterproofing % to % gal. S Qal. 1 or more plies 3 qal

Liquid Asphalt 480 a coid-sppiied asphait emuision dampproofing.

Liquia Asphait 480 1s a filled, colg-apphed,
high-quality asphalt emulsion containing
Bentonite clay.

When applied to masonry or concrate con-
Application Guide

struction. Liquid Asphait 480 serves as an
effective dampproofing barrier to help
prevent the entrance of moisture by capil-
lanty. Usually two coats are necessary for

aampprooting. Liquid Asphalt 480 goes on
cold and may be applied to a wet or dry
surtace. For detaileg specifications consult
your KOppers representative.

482 Primer Por 100 .2

Liquid AsoheR 480 Per 100 ®.7 (2 costs)

Dampproofing

%10 v gal

3qul.




ROOF INSULATION
EXELTHERM Xtra®Insulation
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The thermally efficient roof insulation with fire resistant properties.

General Description

Comparative Performance (inches) — FM Class | Type Insulations

Exeitherm Xtra roof nsufation with fire 3
resistant properues 1s a rigid. thermoset Urethane {
prenonc ‘oam which will not melt or soften. “c" “R" Exeitherm Perlite Fibrous l
. vajue value . Xtra Composite Glass Perlite
Compliance 1
Exettherm Xtra roof insutations meet 10 10.00 1.2 17 244 36 |
Factory Mutual test requirements as a |
companent far Class | insulated Steet Deck .09 nn 14 18 275 S
Roof Construction When secured to the {
steel deck with FM approved mechanical 08 12.50 18 20 30 453 !
fasteners, Exeitherm Xtra roof insulation Y - .
guahfies for a Class -0 Wingstorm 07 1430 175 22 3.36 55 !
Resistance Classification 06 16 68 29 25 407 50 5
Sizes 05 20.00 2.5 29 4 8 2,
Exeitherm Xtra 1s avanapie ¢ board stock {
s5.ze of 36 inches by 48 inches, in nominal 04 2500 3.0 — 6.0 30 '
smicknesses of 12, 1.4, 1.6.1.75.2. 25, and™”" _
20 .nches. . -
Typical Physical Properties
Test Method Exeitherm Xtra *Urethane *isocyanurate
Compressive strength 10% consohidation, pst ASTM D 1621 25 25 28
ater vapor permeantity. perm inches ASTM C 355 8.19 <10 <10
Dimensionai stability (7 Qays 158° F.95% R.H.). %] ASTM D 2126-75 <10 tiength) 15 25
<10 (wiath) *5 15
<1 0 (thickness) <40 490
Water absorption increase -
by volume (two-hour immersion), % ASTM C 209 8 <1.0 <10
Density 1o.1t. (nomnal) ASTM D 1622 3.0 2.0 235
Service temperature F — -100 to +300
Coefficient of hnear thermal expansion, per °F ASTM D 696 13 x 10-° 30 — 80 x 10-® 30 — 30 x 10-°
Fice resistance properties (3" thickness) ASTM E 384
Flame spread 20 36-75 2G-2S
Smoke gevetopment 5 450 +5-:05

‘Manutacturers publisheg cata
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Roof Insulation (Cont.)

Suggested Applicaﬂ'o:h - . L e - : .
Procedures -

1. Steel decks — Stee! aeckssuntnblefwme
nstallation of the Exeither ra insulation
shall be ciean. dry and pro*ww to alt
outiets. Apply Exeitherm ' insulation
with long edges paraliel 1o the flutes and’
pearing on the surface of the steei geck.
Secure the INSulatio ™D the steel deck with
five Factory Mutual approvsa muchanical
fasteners per 3-f00t x 4-foot boal@l or one
fastener per every 2.4 square feet. Fastener
piacement must be in accordance with FM:
requirements.

Wood nailers snail be treated with a
water-dased preservative. have a nominal -
width ot six inches and be the same
thickness as the insulancfi They shall be
securely fastened to the deck.” i

2 Wood Decks — Ali nailable deck:sunaqg
for the instalistion: .of Exeitherm-~Xtra~
insulation shall be clean. ary. and préperty
graded 10 all outlets. e

Wood and plywoodg— Cover the deck with
one layer gf rosin sheathing paper- lappmg
each layer not less than 1 inch apd nasi
sufficiently to hoid in piace. Over the roof
area nstail Exeitherm insulation. Stagger
end [oInts in adjoring courses. Secure
each msutation pang! with five fasteners per
3-toot x 4-foot board. or ane fastener per
every 2.4 square feet. Fasmer must have
suthicient iength to penetrate the structural
deck at least -: inch but must not protrude
through undersige of the deck. Set fastener
heads flush to the surtace of root insulation.

3. Other type decks — For the application of
Exeitherm Xtra insulation to decks other ..
than listed apove. consult your Koppers
Representative.

2{‘“ L

Siopes — On decks with siopes greater than
tw0 inches per 100t. wood Insulauon stops k
should be used. They should betreated with-& : -~ 3 - Trg e
a water-based preservative and shouid-be . -
the same thickness as the insuiation. They * Thermal Conductance snd ﬁing Dats
must .be securely fastened to the geck_ o .
perpendicular to the siope une of roof. The - - s
maximum spacing of the Stops should.be. |~ wge — W '::"'
48- 5 inches. from face to faca.*. ,;_ oo - -valud value %ﬁhlﬂ)- - pallet
75
]
55
50

(pounds) | (inches)
900 - | 41700 | 25
780 404.00 . 23
660 379.00 25
-] 3 : 600 369.50 425
9= | 45 540 38900 | 425

Bitumen — Exeitherm Xtra !om'tmulam . 0.10 10.00
manutacturea with facers integraily bopced. "0.09 1.1 ﬁt
»5 compatible with i types of BuR titumen 0.08 12.50
and can pe tai0 cmguy n hot titGrhen. 0.07 14.30
Recommended pmm-of-:npunqon "0.06 <] 1668
bitumen temperatures are ‘Steep aspiit “0.05 20.00 1 3% 420 345.50 T 325
Type 111} 400* - 450°F- Coat Tar Situfien 0.04° 25.00 3 0 - 360 34500 125
350° - 400°F y - - = Notwe "8 value means resistance to heat flow. The higher the "R” vaiue. the greater
Vapor Retarder - !htguhﬂnq power. "R" = 1,“C" .
Vapor retarders are used to controi the flow ’
of water vapor from the interiof of the ‘The thermal value was determined by ASTM-C 518. All test specimens were preparea
buiicing 1nto the redfing asssmbdly: \apar n ufgdlnce with RIC/TIMA conamdﬂmg pro’xve as oumned in their Bulietin 281-1 ~—_
retargers are Iocatea between the SEIERNT - = et
the roof insufation in root assempii™ : - -s:. R, ~
The use of a vapor retardes. withisr-the 3
roofing assembly usually depends upon =

w-§r~—
OGO‘OQ“N

the oOccupancy CONAIIONS, whether the - ’ y - =
outside mean January temperature 1s below ) -

40° and if the interior winter conditions are
expected to be anDove 45% reiative numidity.
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Roof Insulation (Cont.)

Since =g arcnitects and builging
2es.gners are aware of the actual conaitions
ot 1=e spec:h:c -nstalaton. they nave the
resgons.oinly ‘or setermuning f a vapor
-ar3roer snouic se Sed. The agpucation of
‘~a ,apcr setarzer sNOUlC Je in accordance
w.in tma cagcemenzations of the
~anJsfaci.rar i t=e vagor retarger

z ar3 Xo0opers general

2guiramen:s  W-en FM Class |
Iorstruction reguires a vapor retarder it
~L31 2e a FM approvea vapor retarder
systam nstaileg N accorgance with FM
Lcss Prevention Data Sheet 1-28. Hot
oitumen s the preferred method for
attaching Exeltherm Xtra to the vapor
-etarzer system Cold Adhesives are not
acceptable for the installation of Exeitherm
Atra.

Precautions

Protection of Material

Exeltnerm Xtra roof :nsulation must be
crotected from the weather at all times. No
mor2 -nsylation should be [aid than ¢can be
scmpietely covered with roofing membrane
svstem which nctuges aggregate) the
same day At the ena of each day s work. or
In the event work 1S stopped apruptly.
emporary waterught cut-offs must be
nstalled at ail exposed .nsulation edges.
Cut-ofts must be removed when work s
started again

KOPPERS| - . ..

Architectural and
Construction Materials

Typical Steel Roof Deck Application

AQGregate emmpes

Roaof Membrane —

Exeltherm Xira g
Roofing tnsuiation

R

Steel Deck

For approved Ciass | roof system as illystrated. specify boarc on the steei geck acecorg.ng 1o
Factory Mutual Approved Guige tar Class |, insulatea Steel Deck See aisc Buretins -2

1-29. 1-48, 1-49, 1-52),

Cold Weather Application

- Roofing instailation at temperatures below

45°F requires special precautions 0 insure
satistactory performance of the finished
roof

The deck surface must be dry and free
from all traces of ice, snow and moisture
before applying root insulation. Any
moisture present on the deck at the time the
roof insulation 1s appiled may resuit 1n poor
aghesion of matenais to the deck and
bitstering of the membrane.
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Roof Insulation (Cont.)

Important Notes:

Note 1: Koppers acceptance of any ceck as
satsfactory 10 recewe Exeitnerm Xtra roof
insulation wvolves the deck surface only. It
1S the responsibility of the builcing cesigner
and the geck manufacturer 10 estabiish the
requirements for

a Expansion and contraction .n a manner
that will create a stable base for the roof
insuiation

b Suoport of maximum antcipated loads.
Note 2: Koppers will not assume
responsibility for deck defects. bitumen
arippage. or :he placement of conduits, bolt
heads. etc.. abova the roof geck ana below
the roofing memorane.

Note 3: All project:ons or openings in the
deck snould be compieted before !he
application of the insulation and roofing
Note 4;: Optimum aghesion (0 the deck 1S
necessary for good root performance
Koppers will not be responsibie for any
damage caused DbDy. of the resuit of
unsatisfactory attachment,

Note 5: The appnicaton technique and
specification inciuded n this section apply
to conventional bduilt-up roofing. Some
specialized ‘singie-ply ragfing systems
may not require attachment of the
memoprane to the insulation Inthis case. the
roofing system manufacturer shall be
consuited for getailed specifications.

Note 8: Where mecnanical fasieners are
required. five fasteners must e :nstailed
per 3-toot x 4-foot board. One fastener snall
be 0cated at each corner and one in the
center of the 20arg.

Suggested Short Form Specifications For
Standard Buiit-Up Roofings Systems

Roof nsutation shall pe Exeitherm Xtra
foam paneis factory laminated to form an
ntegral bone with the surtacing skins, as
suppned by Koppers Company. Inc..
Pittspurgn Pennsylvania. Foam density 1S
10 De ‘n axcess of two pounds per cubic
toot R ‘actor snail e Installea
thickness(es) shall be as mndicated on
agrawings Or spec:fications. Insulation
panels must be laid perpendicular to the
direction of the rooting membrane
Insuiation shall be laid in parallet courses
with cross 0ints broken Edges must dbe
buttea Good roofing practices for aghering
rgiad poara insulation to the geck shall be
used.

Koppers Company. Inc., supphes rigid
phenolic insutation maternals it does not
practice architecture or engineerng.
Roofing that incorporates Koppers
insulation products. the company believes.
results in a satisfactory installation when
properly apphed.
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Characteristics oroperties or
performances of matenals or apphcauon
specifications herein described are based
on data obtainegd under controtied test
conditions. Koppers makes no warranties,
expressed or umplied as to the
characteristics, properties or performance
ot its products under any variations from
such conditions n actual construction.
Koppers assumes no responsibility for the
effects of structural movement and makes
no implied warranties whatsoever.

No agent. salesman, ,representative or
employee is empowered to change. alter or
amend this provision unless it 1s done in
wniting by a duly authonzed officer or
employee of Koppers Company. Inc.
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REINFORCEMENT FABRICS

-

KOPPERS| - . .

Arcnitectural ang
Construction Materiats

The extra strength needed for all roofing and waterproofing systems.

Reintorcement Fgbrics are necessary for
~ateroroofing and roofing systems decause
‘ne waterprocofing agents Situmens; have
cracucally aQ strength by ‘themseives.
Kcooers Reinforcement Faprics orovide
shis extra strength .n a manner simdar (o
hat of reinforcing rods in concrete Somea-
res called membranes. these faorics serve
as Tecnamcal reinfcrcement for hot or
scic appuea dItumINous coanngs in roofing
ang waterproofing systams. They aiso sro-
sce he ‘ramework 10 build up coating
‘hickresses achiaving longer lasting water-
arcatng systerns Once apphed. they form
stress-resistant ohable sneets that withstana
stresses and strains from wind, vibration,
ang expansion or contracticn gue to temoer-
ature changes

Applications Ot Koppers Rainforcement
Fabrics 3are many, ihe largest being with hot
or cclgd applhied Hituminous coatings 10
racfing ang -vaterproofing.

Cther apoucations nclude bridge deck
~aterproofing ang fasnings. foundations.
S130$ tunnels. subways. pipeline wrapping,
apeline joint wrap oarapet wall treatment,
aspnait paving repair ang protection, arive-
~ays. parking areas and tennis courts.

Many of the reinforcement fabric systems
installed over 25 years ago are still in use
ccay n @rge constryction projects such
as highway briages. their apphications have
nsured complete protection against mois-
wure oenatraton hat ultimately leads to
corrcsion. ang the weakening of the
structure

Roof Repairs are long !asting when Koppers
Reawnforcement Faoric 1s ysed Quick repairs
0 roofing and flashing membranes are
oossible if 3 piy cf fabric 1s embedded in the
first aponcation of rcof coaung A second
SoLCaton then comptetely seals the area
where Shsters ang <racks once apoeared.

Root Resurtacing a1th reinforcement fabric
aces strength 0 existing built-ug roofs.
Swnce itis ynecriant [0 select the memprane
-nat oerfc s Dest amth a particular coating,
<>opers manyfactures fabrics that can be
Jiszes amin Ioic-applieg products or hot
=tumen Coatea giass fabrics are available
as wei as glass mats ang saturated cotton
tanr-cs Giass memprane s non-rotting
‘eature .ts aoiity 0 conform to irregular
surfaces. anc .ts nign tensile strength makes
it a3 ~ighly desiradle reinforcement. Cotton
taoric 15 often used for stripping-in and
covering corrugated metal roofs.

‘When selecting the oroper roof resurfacing
renforcement. (1S important to aiso use the
oroper amount of coating to assure a iong
service hfe

Other Uses for Xoppers Reinforcement
Faprics exist wherever waterproofing sys-
tems are requirec Tenmis courts ¢an better
maintan their tight SMooth playing surfaces

with apptications of Gilasfan® membranes
coated with DitumNous Or synthetc sealers,
This waterproofing combination eliminates
the recurrence of cracks. theredy praventing
water from seeping under the asphait and
gradually breaking up the base

Tunnels are effectively 2rotectec agamnst
water seepage into and througn the concrete
shell with- Koppers Reinforcement Fabric
empedded N a ituminous comoound A
prooerly installed tunnei waterorqofing sys-
tem prevents rapid geternoration of rewntore-
ing rods. heaving ot concrete and the
formation of icicles on the yngersige.

Pipeline protection has been achievea

through an application consisting of 3 bitu-

minous coating .Koppers Tar Enamel) ana a
reinforcement fabric ‘Glasfab membranes)
to successfully orevent corrosion and so
stress.

Plaza Oeck Waterproofing provides sub-
terranean structures with needed protection
aganst moisture Any subterranean con-
struction. whether used for office space.
classrooms. storage or a parking garage.
must be watertight: including walls and top
surfaces. Landscaned piazas are often con-
structed on these top surfaces. it 18 here
that Glasfab’ 18 used as the reinforcing
memprane in the waterproofing systems
placed under the plaza surface.

Glasfab is available with a coating of asphait
or tar. t0 be compatible with the specified
bituman Possessing the highest tensiie
strength of any remnforcing membrane
currently in use. Glasfab orovides a strong
waterproofing system it strengthens and
sgcures the waterproofing agent between
slabs and on wails under the plaza geck.

——r— v

sealing ang orotecting them from water ang
cnemical penetration

When a reinfor¢ing membrane s ~aguires
thats not coated with asohait 2r *ar <sgoers
filis :he'need with Glascoat’ . <e Giasfac

Glascoat 1s a woven jlass fatric Sut s
coated with white resin Giass mats anc
sotton tabrics may be neegea n specihc
cases. Koppers makes these 0rogucts avaii-
able as waterproofing memoranes. aiso

Bridge Deck Waterproofing etfectivety oro-
tects brigge surfaces and suostrates from
premature deterioration Kzopers Ren-
forcement Fabric, used in conjunchion with
coal-tar coatings. repels the agverse atfects
of weather. sait. gasoline and ol soillage. In
addition. the waterproofing prevents spai--
ling of concrete and the corrosion of oriage
reinforcing rods .caused by penetration ot
maisture 3and de-icing chemicals The

woven qiass remnforcement faoric serves a -

function similar to that of steel mesn :n
cancrete Forming a stress esistant Shabte
sheet. the sucporing membrane adgs
strength and serviceability !¢ the 'nherent
watar resistance of the coaltar emuision

Foundation Waternroofing And Oampproof-
ing at the time of constryction can eliminate
the oroplems of dJdamage-causing leaks
Architects and engineers have :ong reatized
the agvantages of waterproofing compounds
N preventing or retarding the passage of
water The rainforcement faorc enables
waterproofing compounds to remain station-
ary while being buillt-up [0 the specific
quantities gesiwred, thus allowing the specr-
tier to achieve the builld-up necessary to
resist existing hydrostatic pressure.
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Reinforceément Fabrics (Cont.)

Specifications and TeghnTcal- Data =

Koppers Asphait Or Coali Tar Satursted
Cotton Fabrics are availaoie in both stantdard:
ana specitication grade. The primary diffar
ence between the two grades 18 waight.

&

Cotton Fabric has the longest successful
aoplication racord. Spacitication grage
cotton compliss with specifications from the
taderal government. the American Society

2

for Testing Materials (ASTM}, "%Amencan
Railroad and Engineenng Association

"(AREA) and the American Assgciation of

State Highway Officiats AASHO).

Appiigsbie Nominal S¢. Sq.-Yd. . Breeking Strength Nominei
Product Spectications Yd. Dry Weight Sstursted W. - of Sstursted Fabric Threed Count Coating Color
Specitication Fed, S0ec.SS-C-450A ..~ 380z 10 02. mimmum 5Q warp 26 t0 32 Warp Asphait Black
Cotton ASTM D-173-74 b = S0 Fili 2410 32 Fili or
 Fabrio AREA and AASHOE + Minimum Tar
for varichs states. ~ .

Standerd © "None - ... 20¢cz =8.502 40 Warp 27 Warg: - Asphait  =Riack
Cotton - B . . Typrcal. Nmm 20Filk- 1§ Py or :
Fobrie e R i - - Typical Anslysis ' Typicsl Analyeis Tar

. F e, e e imD
Koppers. Glastad“ And GW‘ Woun Glascolt a wmto resin-coat are,

Glass” Fabrics are both wellknown _and

inorganic woven glass membranes which’

w»colymc.ptcdmmoconstrucnomnm% will pot rot, are lightweight and cooferm ta...

Qiasfad. an asphait or tar coated fabnc. mﬂ?

Y <

urreguur surfacn The tensile smnqtr of

m.ﬂugnc 1$ greater man cotton fabng or
-jute.” "

- Appticsbie " Nominel 8$q. 3q. Yd. m Nomme :
Product Specifiostions Y8. Dry Weight Sstursted WL -of Satursied P =" Threed Count e Colar
Giestab® Fed. Soec. =~ ~ 120zt0200z 1Socztodsoz = * < _;g“-.-. -20X 10 Aspmar - Btacx

. HH-C-4880 Yo : . T TSP - T or or
ASTM D-1888-80 =~ “t4oz mn. 20z2.t0302." et 220X Tars -
Tyca t& i o e R -
Glascost? wnte ",  F2ozto200r  1Soztw26cz - . - 8SWep. 20X 10 R White”
2 - ”.,. i . o . h
: " Niifwmum 20% 20

Koppers Jute (Burisp) Esbric is asphatt
saturated. Commonly known as treated

resulﬂng n g hesvier bulld-uo of cOBting
tewaer applications. It 18 quite often specified

cmmkmm crosmncomrol ang citeh iiners
for holaing planted matenals in piace unul

burtap. 1t 1s a coarse fabric winch tends to  for roofing and waterproofing. Jute is siso” * growmh aum -
hold more bituminous roof coatng matenal,  used foc protection of nwhrsudod'm = -
- - = -
= Appiicatie Noesinet Sq. Sa.va. mmsum Nominel :
Product Soeciticstions ;-  Yd. Dry Weight Sstursted W of Saturated Febne Theead Count = Coating Color
Jute Fed Soec. ' 7S50z 9.78 minimwn . 50 Waep:: 9 Warp Aspnhalt  Slack
HM-8-00800 . Typical Anatysis ", SO Fit 9 Filt
ASTM 0-1327-59 = Typmwym

Typicai Anatysis
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Reinforcement Fabrics (Cont.)

Koppers Glass Mats are w~icely usea with
scig-apchued rcofing proguce:s. ]'hey are non-
sarinking. DOssess excelient embeament
suanhties anc conform to irregular surfaces.

Tre U F Glass Mart is white, lightweight,
zo~priseq of fine glass filaments in a
-ancom swirl arrargement. reinforcea with
glass strangs at che ecges and bonged with

.-

urea formatdenyde. An asphalt coatea U F
Mat s aiso available.

Standard Glass Fiber Mesh consists of
chopped mono-filaments formed :nto a
random pattern and bonged with a resinous
binder.

Heavy Duty Glass Fiber Mesh 1s constructed
of heavy giass yarn, chopped In two inch

KOPPER

Architectural and
Construction Matenals - -

eNngINs anc formec iNtQ a jackstraw pattern

‘I sDoncedanacoatec with a phkable asongit

The cpen gattern oermits exceilent Dieeg-
through of the asphait .nto w~hich gt s.
empeaded e -

.. 2

Glass Weight Total Wenght Tensile Strength Tensile Strength
Product Binder 100 3. ft. 100 3q. 1. width Lengtn
u. F. Mat—-wWhite Urea .
Formaidenyds 9 ibs. 1 Oibs, 4iDs. 13 :bs
U. F. Mat—Asohalt Urea .
Formaicenyde 91bos. 35ibs. 311ibs 47 '8
Standsrd Mesh Resin 1391bs. 1 44 iby. 10 ivs. '8 b8
Heavy Duty Mesh Asphalt 2.221ps. 298 1bs, 25 1bs 34 103 .
PACKAGING INFORMATION
Roit Width : Rol Width a L
(150" Long) Roils per Carton (150 Long) Roiis per Carton
Fabrics Nomtnsl Carton Weights Bsbrics Nominagt Carton Weights
{  Glastab’ 48" 4 488 Stenderd
. k[ [ 52% Cotwon 38" 1 223
| 2 8 408 24" 1 143
! 18" 12 528 18° 2 2e ¢
: 12* 18 s2» 12" 4 303
{ 9° 24 528 . 9" 3 2=
i s 3s s2e s 8 30
i 4 54 5% 'y 12 30s !
{ ¥ 72 s2¢ ¥ 18 o .-
[ Glescost’ 38 s 2 Specification
H W [} 28 Cotton 38" 1 408 -
' 18" 12 428 24 1 268 =
12" 18 428 18" 2 40 !
, 9" 24 428 12° 3 40% :
6" 38 42% < 9" 4 40=
4" 54 428 §" [ 40
3 72 428 4 9 408
” 1
U.F. Aspnait 38" x 180° 1 218 3 2 o=
Gilass ! Jute 36" { 448
Mat White 38" x 180’ 1 78 24" 1 288
18" 2 443
Heavy Duty Glsss 12" 3 142
Fiber Mesh 27" X 96° 4 408 9" 4 das
Sta. Glass Fiver g & & sz -
: Meeh 38" x180°.- - 1 18 ‘ s a4%
k¥ 12 443
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Roof conditions

Dry Felts & Bare Spots: ar:e caused by the oxidation of surface oitumen on
gravel roofs. Roof Felts became exposed to attack ty the sun s uitra vioiet

rays. and rapid delenoratlon follows. Koppers root restaurants nelp avoid this
situaton.

Blisters: usually are formed by the presence of moisture resuiting 1n vapor
pressure that has beerrtrapped £8tween plies of feit on either gravel or
smooth surface roofs Koppers roof cemems and membranes can solve this
problem . .

Alligatoring: 1s a conaition aimost umversa! Io smooth surface not asphait
roofs. Attack from the sun starts immediately and progresses to the formation
of deep roof alhgators as ime goes by The appropriate Koppers asphait
emuisions will provide a smoom "t6p surface that will not alligatur n tre
futyre. . e

Spiits: are the result cf excessive movement in the roof system Freeze-thaw
Cycles.and expansion and contraction may cause rootf splits « proper
expansion jJoints have not been provided. Koppers Stripshield and other
systems can neip controi this congmion.

Wet Insuiation: wrdl greatly eftect the oerformance of any buiit-up root
Hydrostatic pressure trapped within the roofing ‘system must be released
Certain types of insutation can be successfully vented. This can neip
ehmmunate costly membrane deterigoration.

Worn Fiashings: can lead to a tota! roof fallure. Koppers cements and
membranes offer a system to restore worn flashings to a “like new ' conc:ion
It gamage s more severe. our KMM aluminum flashing system offers an

approach tnat wili provide a completely new flashing with a durable alumingm
top surface
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ROOF MAINTENANCE PRODUCTS AND SYSTEMS (Cont)

Effective Maintenance

N

with Tar and Asphait Roof Resaturants

Purpose: FTSSTEN

Many factors play 2 part in the service life of

a roof Some tactors are uncontroliable.
Others zan gefinitely be controlled. There
are some aspects of roof gegradation that
~iff fotiow a recognized path and the end
-esuit can de predictes.

The normal degradation of a bwit-up roof
Jegirs at the top surface This 1s uncer-
stangaote since st 18 the top surface that i
supleciea 1o the deletenous elements of the
armesphere As soon as a roofing bitumen s
axposed ta these elements. an age harden-
.ng orocess beging As the softening point of -
ne pitumen :ncreases. cold flow properties
Jiminish ang resistance to maisture pene-
‘ration decreases. The volatizing or sublim-
ng of a roohng nitumen takes its toll on the
oerformance characteristics of the bitumen.

At scme time prior 1o the roof resching the.
soint when mamntenance s no longer
‘easibie. oreventive mamntenance should be
estaolished. even though the rogf may not
oe leaking excessively After considering
tne age. type of bitumen used to construct
he rcof ang general congiion, the use of
Koppers Roof Resaturants offers an
etfective means of impiementing.preventive
roct maintenance

a s wmten v -

R Dlus seiected penetrating o,

Tar: .

_Koppers Root !Ioumm 410 has 3 base. of _
‘coat tar roofmg bitumen. blended with non-
volatie oils ang graced asbestesfibers. Roof
Resaturant 410 proviges the maximum
softering effect ang: Donerratron obtainable
from a product of this type. There s no
adaition of volanies that would. rapidly
avaporate. o

Koppers Fiber Coating 415 s a tar base
product speciaily formulatea to meet Feceral
Specification $S-C-54Q Fiber Coating 415
containg proparly graded asbestos. hbers

~ o

Asphait:

Koppers Roof Resstursnt 425 13 an asphait
resaturant gesigned to have the greatest
softening effect available m an asphalt tase
product. Root Resaturant 425 1s a bleng of
asphait ang ois combined with asbestos
fibers to provice a proguct suitabie foe figt or
sioped graveied roofs.

— e ——.

* Lowaers the softeningpoint pf
the top pour ot blmmen. . _} v e

* Restores flexibility to dried or
otherwise brittle feit,_ .

¢ Adds additionat waterprooﬁng
to the surface.

¢ Provides a2 means of new gravel
embedment.

. Procedure:

1. All loose gravei must De remavea ‘rom
roof If existing gravel s 10 be reused, it
must ba washed free of silt. -

2. Siit 13 removea with water pressure. am’
pressure or vacuumung, {f water 1s used the”
roof must be aliowea 1o ary comoietety
before proceeding

3.0rains are covered with screens ic are-
vent clogging of the arain system

4. Ater the roof s property cieaneg, ai
necessary repairs are made with compatibie
matenais.

§.Kopoers Roof Resaturant s apptied eventy
onto roof at the rate ot seven 7' gatlons ser
square The application rate may vary wih
the conchition of the root

8. Gravel or slag s apphied to cover the
Koppers Roof Resaturant. Gravel shall oe in
the ¥-%" range. and must e washeo Care
must be taken to avold exceeading weight
imits of the roof deck. Gravel should oe
applied immaediately after apphication of
resaturant.

7. Precautions must pe 13keén to c:ose off air
conaitianing air intake ducts dunng summer
heat-load peaks to minimize 0gor nhitration
INTO OCCuUPIed Buildings Quring apphcanon




Roof Ma)menance ﬁmduc’ts and Systems (Cont);

Koppers Heavy Duty Roof Shield System...

Description

Koppers Heavy Duty Roof Shigld System
compines wo Kopoers fwofing materials,
reavy Duty Glass Fiber Mesh anag Liquid

Aspnart 480, oo

Lxauid Asohait480 % a ‘illed. <cla adplied.
high-qualty asonﬂt emulsign containing
Bentonite clay 1ts the watemrochng com-
sonent of ‘the Hagvy Duty Roof Shieid
3vstem The unique gel structucg of Liquid
Asprait-430 wail notalligator. chister, or flow
1" NOt weather

Heavy Duty Giass Fiber Mesn 1$ 3 patented
rainforcing mat of a non-woven jackstraw
oattern of snort cable strands of glass fiber.
Each strand :s comgosed of moc® than 200
glass monotilaments and i1s Sompigtely.sur-
rounded with the Liguia Asphait 480, thereby
enminating water wicking by capiilarity into
the warerproofed surface

. . W

Applicatlon-.u - RS
1.Surface Pnoarﬁloa it fhare;saquesnon
to.the saundnass of the. exsting roof and

INSU{ation, a cor@ cut should be made. All ¢

minor repairs must be made prior to priming.
ANY blister containing moisture must be
allowed to DRY before repair 18 made.

2. Priming. Every effort should be made to
remove dust from the surface. If the dust
cannot be completely removed. Koppers
Higlt Penetration Primer %452 shouid be
appliea at the rate of approximately % gallon
per 100 sq. ft.

If a primer is usad. it must be allowad t0 dry
thoroughly before proceeding with Roof
Shield application.

3. Flashing. Fiashing areas shail be exam-

ined. repairad ang primed as required. Root
Shield shouic be applied first to flashing

_ areas. -

4. Application. Brush or spray-on an embed-
ding coat of Liquid Asphalt 480 at the rate of

0T M ke

<
4 galioms per 100 sq ft Do not apoy f
tamperatures below 40°F are ox.vclez
within 8 hours or if rain 1S expectea setore
the emuision has time to dry.

While the emuision 1S wet. emped =eavy
Outy Glass Fiber Mesn into it with firm
brush pressure foraing the emulsion ™roygh
ang roung tive glass stranaos Each suc-
ceeding glass strip should Jverlap :he
preceding one ‘by. 2.unches Roli"encs f
Heavy Duty Gisss Fiber Mash snould zver-
lap 8 inches._Do not allow dry or s:arvec "aos
Purmit Liguid Asphait 480 ana Heavy Duty
Glass Fiber Mash to dry sufficieatly :c
parmit foot traffic.

After the embedding coat s dry a oo coat of
Liquid Asphait 480 13 sprayea or orusnes an
at the rate of 3 gailons per 100 sa ft

-
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Koppers Aluminum Roof Coatings - - -

Asphait base .
reflective coatings

Koppers aspnait pase aluminum coatings
zontain pyre aluminum daste consisting of

'hn -

. q ..IJ\ - ‘e ? -
.

nigh grade non-fibrated asphait base.

Aluminum Coating 445 is the same as 435
but conumstwo pounds of paste per galion.

~ t. »

Tillions of uny 2igment flakes. When the = Applccatson' s
ccanng 1s appied. these flaxes rise 1o mq Y. Pragarstions-The surface % pe coated

surface and arrange 'hemselves into many
shingle-iike layers of aluminum The resuit
'S a reflective metal surface that protects the
substrate from the elements. With Koppers
aluminum coatings. there 18 no peeling or
separating becauss the asphait base
securely bonds the aluminum to the pro-

. tected surface.

There is an aluminum coating
to suit your needs:

Aluminum Coating 434 contains three
sounds of extra quality aluminum paste per
gation of high grade. non-fibrated asphait
base.

Aluminum Coating 435 contains three
poundas of extra quality aluminum paste per
gaillon. This coating 18 reinforced with
asbestos fibers for a thicker, tougher Costing
and extra life. 2
Aluminym Coating 444 contains two pounds

shauld be cleaned of as lodse materigl suoh
as gravel. dirt. dust. rust or scile. Au breaks,
-Crggtks.-holes and other structural defi-
clencies shouid be ropmrod prior (Q,anplqu
the Alumunum Cc«mq. . i

2. Priming—Before lpplymg'Alummum
Coatings 1o roofs, dry or dusty feits should
be pnmegd with Koppars righ-Penetration
Primer 452 39t the ratg of approximately %
gallon pec T80aquare Legt. This preliminary
step Insures oroper aghesion of the Alumi-
aum Coating’s' - -

3. Co-tlnj—Stw tnomuqmy before and
occalanllly dunng applicanon. Agply with
snny or brush=s * -

4. Cuﬂnq-m(ow one monm caring tlmo
before Rpplication over new sephait emul-
sion coated roofs. Allow three months curing
time before applicatibn ovec new asphait or
soivent type 4aonait costed roofs. Do nat
apoly over “deed lovol syrfaces mbmt to

of extra quality aluminum paste per galion of ° stand!m vuw' N .,
COVERING Tyoeat « 4 - NonFibrstad . Fibrated *
CAPACITY Surface Aluminum Alyminum,

Per 100 9q. 1t} . Metat X 10 % galloa 110 1% galions-

_stwom

¥ 1o 1 ganon

KOPPERS: . . ..:

Acchitecturai and =
Canstruction Matenals |~

Koppers asphait aluminum roof coatings con-
tain miltions of tiny pigment flakes in an atumi-
num paste. Upon appircation, these fiakes rise
to the surtace and arrange themselves into a
shingie-like layer of aluminum. The asphait
base in Koppers aluminum roof coatings oro-
vides excellent adhesion to the existing sur-
face. The result 18 a reflecuve surface tnat
guards the substrate against morsture
penetration.

Protection against suniight

Koppers aluminum roof coatings create a
metallic surface that reflects sunlight. The
ratiective surface shieids the substrate trom
ultraviciet damage while proviaing aacitional
defenses against cracking or drying.

Teama toa

Cooling energy savings
Koppers aluminum coatings aiso help bunding

intenors to stay cooler in the summer Alumi-
num roof coating reflects sight times more
than the BTU per hour. per square foot reflec-
ted by a black roof coanng.” This transiates
N0 less Sernand being placed on the air con-
ditioning system. In such instances. Koppers
aluminum roof coatings represent an economic
and sfficient means of conserving energy

*Stucy resu'ts available upon request.
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82% of Koppers Manufacturing Sales Going to Growing Markets

A\

Jisinbution of 1969 Manufacturing

I 3tIweng ar 3 rate !asier than avetage growin exsac

129 for nanonal 2conomv uer nex: f2n y23rs .2 5% apnually
national ecanomy over next ten years.

"1-e2ts growing at a rate siower than average expected for

N SALES &,
Sales to Consuming Incustries {$ Million} COF TaTAL MAJCR KCPOERS PRCDUCTS USED
'CN-SUILSING CONSTAUCTION) s 743 L% .
32205, Sewers. etc.] ' LAMINATED Lo
: $PAUCE LUMEES
! ANTICXIDANTS » "“;PCS:ALC nca" ITATCAS ¢ MALEIC ANKFVECE + SCAT'NG
uE = sia RESINS + NAPLTHALZNE » PHTBALIC ANRYZAICE » 3Z5CACINCL » ACHESIVE 983iNS »
CHEMICAL & RUS2ER $ 545 | 12% STYRENE + TAR ACIDS + AL<YD AZSINS « SEINSSECES BLASTIC STAUCTIRAL SEACES »
, H TAR BASES ¢ INCUSTAIAL FANS » PISTCN 2 SZALING RINGS »
! POLYESTER & AMINO RESINS « POLYETHYLENE FILM » CONVENTICNAL f POLYSTVIZNZ ©
PLASTICS $43.1 | 11% SXPANDABLE PCLYSTYRENE « PCLVETHYLENE (HIGH & LCW TENSITY) « RE3C2C M0 :
i CONTAINER CLOSURES + ASS RAZ3INS - ETHYLENE » STYRENE »
4
_ i POLYSTHYLENE FILM « LAMINATED WCCD STRUCTURAL PRCCUCTS -
ARCHITZCTURAL AESCRCINCL AESINS & ADHESIVES « TAEATED LUMBER & POLES
CONSTRUCTION S 39.4 9% ggo?éc% 3 V\gg "‘s?é’c%F'“%é‘fa“Iﬁ?ﬁ Q\,\SglgNoaﬁJSéPCL‘QEULWEV’ .
AR, g . TS0 £ S PILING + FIRE-ASTARTANT LUMSES 3
{Structures. houses. plants. etc.) SHAKZS AND SHINGLES + PROTECTIVE GCATINGS '
. ca:osors + CRES q CTEd C:%S;:‘"E?R& PILING ccm DECKING + SCUND SCNTACL
—— QD ART LT . SUIPMENT » OT2ER TREATED & UNTREATED WCCD PRCOUCTS « REINFCRGED OLASTIC
TRAANSPORTATION S 386 9% REFAIGEAATOR CAR LINER PANELS + FANS  PISTCN RINGS » COUPLINGS » s ;
POLYESTER RESINS )
CREQSCTED UTILITY 9CLES & CROSSARMS » REINFORCED PLASTIC STRUCTURAL SFASI5 4
UTILITIES: ac'.—#Npentqéxaqwg:(gsg'f;;’;'racg:’\r'cDPgEglinﬂ Cgs ‘D.R EATED 3 CCLCR.COATED !
A=y - = - uTILl S 3 . TEL ATED LAMINATED LIGRTING b
SLZCTRIC & TESLEPHONE S 38.5 9% STANDARDS » SCUNO CONTAOL EQUIPMENT « INOUSTAIAL FANS « LAMINATES —:*w== .
TRANSMISSION STAUCTUPES « PISTON RINGS + PACTECTIVE CCATINGS -
CONTAINER MACHINZAY « COUPLINGS = SXPANDABLE POLYSTYRENE SH i
sipeq S 356 o POLYSTHYLENE » SLESTAOSTATIC PQECIPITATCRS + LATEX » -:orcrﬂvs “OA.ING; . 1
ZapPE: 3. a° RESCRCINOL + ASINFORCED PLASTIC STRUCTURAL SHAPES « TREATED LUMES
ROOF DECKING * LAMINATED STRUCTURAL PACCUCTS + SCDIUM SULFITE & su =AT-:- .
L COKE PLANT EQUIPMENT « CONTRACT FABRICATICN » ;
* IRON & STEE S 24.3 6% COUPLINGS + ELECTRCSTATIC PRECIPITATORS » FCUNDRY COKE » !
MINERAL PROCESSING EQUIPMENT « PITCH + PISTON RINGS « .
o o CCUPLINGS « PISTON 3 SEALING RINGS + SCUND CONTACL ECUIPMENT o :
MACHINERY | : $ 133 4% INDUSTRIAL FANS + PAOTECTIVE CCATINGS » ELECTAONIC CONTACLS o ;
PISTON & SEALING RINGS + SCUND CONTAROL EQUIPMENT » TREATED LUMBER !
GOVERNMENT $ 122 3% LAMINATED STRUCTURAL PACOUCTS « COUPLINGS « AOAD MATZRIALS & AGGAREGATES - H
REINFORCED PLASTIC PRODUCTS « WATER & SEWAGE TREATMENT ZQUIPMENT » SEALS » i
+
CRECSOTE + OTHER WOOD PAESERVATIVES » DIMENSIONAL i
LUMBER S 10.2 2% WHITE SPRUCE LUMBER » COMMERCIAL TREATING SEAVICE » LAMINATED BEAMS » :
: RESORCINOL RESINS & ADHESIVES » TREATED LUMBER o !
- 1
NON-METALLIC MINERALS $ 10.1 sey ggg:%lwcs : ELECTROSTATIC PRECIPITATORS
A E0 LUMBER
(Mining) MINERAL PROCESSING EQUIPMENT »
2L €CTACOE SINCER ::*srcg :E_:“FL ééu.\.mu:é*qifcpcq%ccﬂc»: .
b 5 o INDUSTSIAL CCKE » 2ISTCN « MINES? RCCESSING SCUIPMENT »
NG 2ROUS METALS S 95 2% D AL O o Aty T
LATEX *
TEXTILE 8 29% POLYESTZA BUTTON BLANKS & BUTTONS -«
s s 6 ° RESORCINOL +
GAS ArﬂARé&T"S CTRACNIC SCNTRCLS -« i
UTILITIES: GA 5.5 o PRCTECTIVE CO .
ILITIES: GAS § 53 1% INTERICR & EXTEA T PIFELINE CCATINGS & PRIMERS -
PISTON RINGS ¢
AGRICULTURE S 4.8 1% POLYETHYLENE FILM -
’ TREATEOD BUILDING POLES, POSTS & LUMBER -
1
MISCELLANEOQUS | S 93 2%
TOTAL MANUFACTURING SALES  3$441.7 100%
L4
-E5END







1967

5450,485
524,044
$4,600
34,336
Si4,208
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57,243
530,118
5131,054
372.485

3117.100

.058
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115,620
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335.65
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Si.40 -

§i2,517
. 52.48
$1.40

514,381

$2.94

4,891
16.890
35,342

548,742
$121,837
3537.5¢6
$118,990
$282.038
S111,C84

334.32

1965

$386,436
522,200
$1,123
$7.851
$13,226
52.63
$1.20
515,004

‘ 33.13
4,795
15,646
37,036
529,808
589,373
$34,298
$106.603
$238,023
395,508

$34.25

1964

$346,025
$21,573
51,358
58,856
511,361
$2.28
$1.20
515,287
33.24
4,715
16,183
$5,216
315,720
$92,565
528,062
$92,098
$213.271
$84,136
$33.42

1963

$302,500
316,164
$1.241
37,098
87,825
$1.53
$1.00
$13,193
$2.79
4,733
15,818
$2,566
$18,334
$91,317
$22,738
$85,853
$180,8¢91

$74,138

$32.32

1962

$312,718
$15,450
$1,252
S6.116
58,082
51.55
31.00
311,918
$2.48
4,812
16,307
$2,742
$13,744
$92,097
529,711
585,207
5193,251
580,157

$31.63

1961

$280,989
514,644
$1,301
$8,346
36,997
$1.32
$1.00
511,997
$52.48
4,846
16,434
$1,605
522,625
$96,558
$31,077
$85,778
$161,817

575,378

530.84.

$13,316
$2.75
4,839
16,983
$127
$20,118
$97,598
$23,497
$88,389
$187,317
$75,048

$30.75

i,
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KOPPERS

1989 Annual Report

(FCLD OUT FGR “INANCIAL STATEMENTS

Koppers Company, Inc. and Consolidated Subsidiaries

Ten-Year Financial Highlights

(All figures in thousands, except per share intormation and number of stcckhoiders)

Revenue from sales and otherincome .............. ... ... ... .. ..., $536,369 $451,73¢
Income before income taxes and interest charges and afier minority interest . . $41,301 829,472
Interest Charges .....oviiiii it i i i e e e e e 36,690 84,332
INCOMEB XS . . oot e e i e 316,254 39.037
Net inCOme ... i e e $18,357 515,583
*Earnings per share of COMMON SI0CK . ..t v vt ve i ittt $3.70 $5.18
Dividends declared and paid, per share of cOmmMON SIOCK .. ......cvvun.n.. $1.60 $1.50
TOtal Of @Il tAXES v v vt ettt ittt e et et et e e e e $25,841 $17,139
"Taxes pershare of COMMON StOCK . . ..o it i e e e i e $5.38 $3.55
*Number of shares of common stockoutstanding ........................ 4,802 4811
Number of stockholders atyear-end . ......... ..o i i i, 16,437 16,831
"Earnings retained inthe businNess . ... ... ittt $9,963 $8.098
Gross additions to fixed assets and investments ......................... $39,913 $31,882
Net book value of land, buildings, equipment and depletable properties .. .... $165,766 $144 354
Termdebtdue afteroneyear ... .....ciuu ittt 592,889 $76.396
Wages, salaries and pension expense .......... ..ot $138,920 $121,720
Materials, supplies and ServiCeS ... .. cveein ittt e $329,328 $275.469
Working capitalatyear-end ...t i e e e $119,915 $109,265
Book value per share of common stock outstanding atyear-end ............ $39.16 $37.19
*Based on average number of shares of common stock outstanding during year.
———— ILINTINSNSNNNNN——————
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Notes to Financial Statements December 31, 1263

1. Princicles of consolidation and change in accounting
The sonsclidated statements includa the accounts of the Comi-
z2ny. ail ¢i us sudsiciaries (except one foreign comoany owned
2%) and ‘he Company's 50% share of the asseats and liabiiities
anc .nccme and expensss of Sinclair-Keppers Company, a part-
nersnio gwned by the Company and Atlantic Rickfield Company.

The fersign non-consolidated subsidiary and 50% owned
comoanies ara carried at cost. Qne domestic campany, approxi-
mately 50% cwned. is carned at eguity in underlying net assets.
In grior years the Cempany carried its invesiment in this com-
cany at cast and reilected dividends in consolidated income as
thay were racewved. In 1863 the Company retroactively adooted
the a2cunty method of acceunting for this investmeant, undar which
the Comoany’s share in its 2arnings is reflected in current income.
The eifect of this change was to increase net income for the
years 1883 and 1888 by $747,0600 and $853.000, rescectively,
and ‘o increase sarnings retained in the business at January 1,
1643 oy 52,432,399,

Tne Comoany's eguity in the nat assets of the foreign non-
consolidated suosidiary and 30% owned companies at Decem-
zer 31, 1989 excasds the carrying value (cost) of the Company's
invesiment therain by $3.200.000. The Company's equity in the
net income of these comcanies in 1962 amounted o $1.580.CCO
and cividencs of $2C6.000 were raceived and taken into consoli-
caizd income.

Ouring 1968 cne cempany was accuired in exchange for Com-
cany ccmmon shares held in reasury and was acccunted for as
2 peoling ¢f interests. As a result, earnings retained in the busi-
ness at January 1. 1962 were decreased $106,974 and casital in
excass of par value was incraased S21,163. The financial state-
ments fcr 1988 were not resiated because of the immatenal
amounts nvoived. One other business was purchasad in early
1832 and its cperations. from date of acquisition, are includec in
ine consclicated linancial statements.

Cacital in sxcass of par value was reduced by $89,770 in 19639
raorasenung the cost of treasury shares issued as additional con-
sideraticn for a company acquired in 1965 and accountec for as
a scciing of interests.

n N0

2. Pension plans

Tne Coemgany and its consolidated subsiciaries have several
‘rusizec gsension plans covering subsiantially all their employess.
Tre o012l pension expense for 1969 was $3.302,000, which in-
ciuces 3813.CC0 for interest on and amodization oi oricr sersice
cosi over cenccs rancing to 40 years. All pension orovisions are
caid into trust {unds. The unfunced prior service cost uncer all
oians at Cecember 31, 1982 approximated $11,030.000 which
:ncluaas 31,000,000 resulting from increased Senefits under cer-
iain 2ians icr hourly 2mployees grant2g in 1983,

3. Income taxes

The corevisions for income taxes have been reduced by
$1.240.GC0 and $1.317.000 in 1968 and 1983, rescecuvely. fcr
the invesiment cradit.

Tre Cemcany crevices deferred income ‘axes for income ang
excense items which are reilectes in tnhe financ:al stataments in
years diiterant from those in which they are reilectad in the Com-
Fany's income tax retuens. The orincipal items of diffarance are
the excess of guiceline degraciation under an accelerated methed
ciaimed for tax purposes over bcok depreciation uncer tha
straight line method, earnings of consoligated foreign subsidiarias
and deferred compensaticn.

4. Intangible assets

Intangible assets consist of $1,196.006 unamerized cost of
gatents and 53,205,945 excess of purchase price over net assats
of a business acquirea in Decemecer 1968. The excess oi cost
over net assets is not being amortized since there has been no
dacline in value.

5. Term dedt due after one year

The ncle agreements contain varicus restrictions as to dividend
payments and incurrence of additicnal term debt, Under the most
restrictive provisicns at December 31, 1269, 336,319,0C0 of con-
sclidated 2arnings retained in the business was avaiiable {or cash
dividencds and the Comoany could incur acGitional term cabt of
$26,230.0C0.

The notes payable o banks bezr interest at the prime rat2 in
eifect on the cdate of the notes and are represented by 90-day
notes which are renewable until April 30, 1971, at which time
they can be converted into term notes, which will be payable in
ten equal semiannual installments commencing Qctober 31, 1271
and bear interest at the prime rate plus Y2 %. The prime rate at
December 31, 19639 was 8% % per annum.

6. Stock option plan

During 1963, under the Company’s stock option plan for offi-
cears and key employees, options on 18,540 shares wer2 grantad,
and 23,300 shares were issued on exercise of options at prices
rarging from $12.25 to $30.50 per share. At December 31, 19562,
octions covering 63,365 shares were outstancing and no shares
were availacle for future grants.

Qutions grantad prior to January 1, 1964 were at 85% of mar-
ket value at datz of grants and are exercisable over g seven year
period. Options granted aiter January 1, 1964 were at 100% of
market value at date of grant and arz exercisable over a fiva
year period. The 5358.348 excess of cost of treasury sharas cver
the proceeds resuiting from exercise of options during the year
was charged to czpital in excess of par value.

7. Commitments and contingencies

The 1970 rentals on pronerties ogerated by the companies
under long-term leases will amount_ to $2,190.000. In addition.
the companies are required to pay taxes, insurance, recairs and
maintenance and :tsrations under ceriain of the lezses.

The unexpendad balznce of coen fixed asset excenditure
authorizaticns at Decamber 31, 1269 amountad to $39.513.060.

The Cempany has guaranteed $3.560.000 indebtedness of
50% owned companies and other corporaticns.

al?
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Consolidated Balance Sheet December31. 1969 anc 1968 (See accempanying notes)

LIABILITIES

Current liabilities:
Federal income tax
Other taxes

........................................................

Accounts payable and accruals otherthantaxes ............ ... e ...

Advance payments received on contracts
Term debt due within one year
Notes payable to banks

Total current liabilities

T

erm debt due after one year (Note 5):

...............................

.......................................

5% notes due $3,000,000 annually commencing August 1, 1977 ............

Nctes payable to banks

5.8% promissory notes due $570,000 annually commencing August 15, 1972. .
Cther, including Eura-currency loans, average interest rate of 3% at

December 31, 1969

Ceferrad compensation
Ceferred income taxes (Note 3)

Minority shareholders’ interest in subsidiaries
Total liabilities

STOCKHQOLDERS' EQUITY
Cumulative preferred stock, $100 par value:

Authorized 300,000 shares, issued 150,000 shares, 4% series ..............

Preference stock, no par value:

Authorized 1,000,000 shares in 1969, issued—none ................covn...

Common stock, S5 par value, authorized 8,000,000 shares in 1269 and

6.0C0.C00 in 1968, issued 4,973,528 shares (Note 8) .......... ... ... . ...,

Capital in excess of par value (Notes 1 and 6)

Earnings retained in the business (Notes 1and 5) .............coi it

Less 180,520 shares of common stock in treasury at cost et Decemoer 31, 1969. . . .

Common stockholders’ equity
Total preferred and common stockholcers’ eguity ... . ... ..

.............................................

1969

$ 6,872,544
5,304,468
49,588,167
7,454,731
2,430,268
1,463,998

72,915,176

50,000,000
22,000,000
10,000,000

10,888,658

92,888,658
3,448,345
11,191,851
960,527

181,402,557

15,000,000

24,867,640
48,064,420

121,615,813

194,547,873

6,049,977

188,497,896

203,497,896
$384,800,453

[ee)
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w
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0

63,039,247

50.0C0,6G0
8.0c0,cco
10,000,0C0

8.395.872

75,395,672
3,068,413
9,223,562

98.800

151,625,694

15,000,0C0

24,867,640
48,501,375

111,653,045

185,622,060
7,648,540

177,373,520

192,373,520

8$344.199,214

n)
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i
TATEMENTS—Koppers Company, Inc. and Consolidated Subsidiaries o
.i
i
! Consolidated Balance Sheet December 31, 1969 and 1968 (See accemeanying notas)
i
i -
: ASSETS
!
i 1969 1238
! Current assets:
5 CBSN e ettt e e e $ 12,051,214 S 14,238,877
[ Accounts receivable less allowance of $649,894 for doubtiul accounts in 1969. . 100,130,475 88,443,531
; Inventeries, at lower of cost (first-in, first-out) or market:
i Product inventories including work in process ...........oo ..., 59,759,652 53,258,957
! Raw materizls and supplies ..ot e e 15,665,143 14,442 887
Prepaid @ NS S « ottt e e 5,223,149 1,881,383 -
' TOtal UL BSSEIS v o vttt i eeie ittt iir e et 192,829,633 172,303,785
!
Investments:
Non-censciidated subsidiary and 30% owned companies (Note 1) .......... 14,481,721 14,584,411
H Other Invesiments, 8l COSt .. ittt i i it ettt et et e 4,219,209 5,757,533
i . T
: Nctes and accounts recewvable due afteroneyear ... oL, 2.341,170 1,3€8.1¢1 ~
21,042,800 21,711,135
Fixed assats, at cost:
t
: Buildings .. ... e 45,788,175 40,155.873
: Machinery and eGUIOMENL ... ...\ttt i e 306,065,526 275,325,231
351,853,701 315,481,104
Less accumulated deprecialion .. ...t i e e 200,310,377 182,708,694
i 151,543,324 132,772,410
Depletadie progerties, less accumulated depletion ... ... ... ool aa... 4,428,208 1,888,773
= o OO 9,794,647 9,594,394
165,766,179 144,353,577
Intangible assals (NOB 4) ... vttt e e et 4,401,951 4,793,139
=T =T o ot e T 859,830 1,037.573
$384,200,453 $344,199,214
I
i K3
* Resiated to conicrm to classificatons ang accounuing chang2 acootec in 1869. \_
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KOPPERS

1889 Annual Report

Consolidated Statement of Income and Earnings Retained in the Business

Years anced Decembper 31, 1889 and 1863 {Sse accompanying rnot2s)

L QT = OO

Ocerating exzenses (Note 2):
GOS0 SIS vttt e e
Cepreciationand depletion ... cvve vt e e
Taxes, otherthan inCometaxes . ..o ittt i it
Selling, research, general and administrative exgensas . ...................

Operating profit ... i e e i

Other inccme (Note 1):
Dividends, interest, etC. . ... it e [P
Profit on sale of capital @SSe1S ..o v vt i i e e e
Eguily in earnings of company aoproximately $0% ownec,
cividencs received 1962—566.240, 1863—31CS,440 ....................

FABIES  BXDEMSE « vttt ettt ettt e e ettt et e e e

Provisicn icr income taxes:
Federal (Note 3):

Currently payable ... .o

0T 1Y 2= AR

Stale and forBIgN ..t i i e e i
Income before extraordinany ifem .. ..o v i e
Zxtracrcinary item, net of applicable incometaxes ........ .ot
Netinccme for the year . ... . i i i i et
Earnings ratained in the business at begmning oipericd ... ... ...l
Incraase resulting from accounting change (Note 1) ... inlt
increase (decrease) resulting from pooling of interests (Note 1) .............

»

Cash cividends paid:

On preferred stock, S4.00 persnare ...t

Cn common stock, $1.60 per share :n 1962 and $1.50 per shars in 1863, .....
Zarnings raamned inthe business atend oiperiod .. ... . L il
Average number of shares of common SiCCX QUISIEnRCIng CuUrng year . ...........
Per snere of common siock:

Earnings before extracrainary item ... ... .. ...l

Extracrainary fEM . ... e

Net arnings . ...t it it it

* Restatec 0 coniorm !a classificaicns ang acsounting caange accsted in 1859

1369
$533,312,104

411,193,610
17,163,628
9,586,385
57,124,008
485,067,831
38.244,473

1,089,431
1,080,802

877,049
3,057,282

41,301,755
6,690,358

34,611,387

11,118,681
1,838,000
3,296,742

16,254,423
18,356,974
18,356,974
111,653,045

—

(106,974)
128,803,045

600,000
7,687,232

8,287,232
$121,615.813
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1,070.275
1,188,883

824.G84
3.083.622
31,869,853

(1,068,CC0)
15,882,923
101,122,334
2,432,893
30.883
119.468,838

600,CCO
7,215,794
7,815,794
5111,833.045

4,811,494
§3.40
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Source and Disposition of Funds
(I thousancs ot caliars)

3CURCE 1669 1568
Netincome . ................. $18.357 $13.833
Depraciaticn and Capistion ..... 17,164 14,523
Increaseinlcng-termdent ... ... 15,493 3.811
Decrease in cther assats ....... 8.836 {474)

$58.850 533,948

DISPCSITCN

Dividends patd ............... S 8,287 S 78158
Capital expendiiures and

invesiments ................ 39,913 31,682
Incraase in werking cagital ... .. 10,650 (3.530)

§53,850 533,948

"~
Q

Report cf Cartified Public Accountants =
ARTHUR YOUNG & COMPANY 2580 Keegers Sulaing
CZATIFIED PUBLIC ACCSUNTANTS Pitscurgn, Pa. 13219

The Board of Diractors and Stockholcers
Koppers Company, [nc.

We have examined the accompanying consolidated balance shest of Koppers
Company, Inc. and consoliaated subsidiaries at Decamter 31, 1969 and the related
consolidaisd statement of income and earnings retained in the business for
the year then ended. Our examination was made in accordance with generally
accepted auditing standaras. 2nd accordingly included such tests of the accounting
records and such other auditing procedures as we considered necessary in
the circumstances.

fn our opinion, the statements mentioned above present fairly the consolidated
financial position of Kogpers Company, inc. and consolidatad subsidiaries at
December 31, 169 and ing consciicated results of their operations for the year
then ended, in coniormity with generally accepted accounting principles applied on
a basis consistent with thal o the precading year after giving retroactive eifect
{0 the eguity methoa of acccunung for a comgpany agproximately 50% owned
as described in No*z 1.

Pitisburgh, Pennsylvama m A ;i_
January 19, 1970 ﬂ o

SN LA
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Cihar Financial Matte

i summarizing the Company’'s past
cerfcrmancs and its prasent financial
cesition and outlcok. the growth in
oeara o management to
el significance. On a per-
share basis. e rnings in the 1960's
a2 . irom Sa 20 in 1932, 10
$3.70 in 1962, This reprasents a com-
nound growth rate of 19 cer cent per
YE&r OVar g ign-year pericd.

Cash ilcw from Kocgers coerations
—consisting of earnings applicable to
common sharsholders gius previsions
‘or cepraciadicn, cepietion and de-
i2rrac taxes—ict 536.8 muitlion in
‘338, equai ‘0 3 cer coemmon
share. This comoarss wig f'ash ilow

1988 ¢i 333.2 mulhon or 35.86 per

common shars.

Taxes hac a significant 1mpact on
:ne Company's earrings. The ‘ol of
zil taxes {or the year 1262 was $25.8
quition, up frem §17.1 millien in 1968.
Trase ameunis reprasentad 55.38 per
ommon snare in 1962, as against
3.38 the yzar beforz.

w
L

}
)
<
1]
8]

- -
i

aleg
o~ an
1.5

Ooilars per share 0 .50 1.00

-
m

Net Income

$18.357,000
$15,883,000

ST‘,GUB,m_
S12,617,000
$13.276,000 Fms

11,361,000

.S 7,825,000
§ 8,082,000

$ 6.397,000 prmae

" '§ 7,864,000 - 58

Millions ©

Earnings Per Share

Dollars 0

Cash Fiow

$36,760.000° £
$33,487.000°
S31,514,000. |

“$25,560,000.

2,00

$24,126.000 " |
S22672,000

$19,647.000
$20,473,000

Millions 0

10

20

i8

3.00

30

12




cccurreg early in the ysar with the
acguisiticn of Swanscn Lumbzer Co.,
Licd.. of E2menion. Alzena, Canzca.
and TPL Industries. Lid.. oi Yancouver,
B8.C. Swanscn is one of the largest
Neorinh Amearican craducars of dimen-
sicnal white sprucs ll."" er. which is
marksiad primarily in $2 U. S. foruss
in framing in resicdenttal znd mooile
heusing.

TPL Industries 1s the tarcest Cana-
cian producer oi glue-laminated struc-
turel products eng a lsading manu-
‘acwrar of chefmcmly imoragnatec
wocd products such utility poles.
pliing. and iire rsiardant lumper, as
well as corrugated stasi culvens.

gxpansion anc mecsrmuzstion cf
cur chemicsl .‘aciiiues conaved cur-
ing ‘.e:’:’. Consiructon was siarteg an
a new 130 mifien goun
prthalic annydrice plant near Ch-
czgo. On ccmoistion oi ihis new
facility in mic-1970, Kcegers will be

. the largast preducer of s chemical

Manutacturing Sales Total Sales

5 '.3'44.2.618 a0g; '

s:{az.am uua
Sa064: oco |
smsm.uao
208,077,000
szroaduin
303366000

e

in the U. S. Demand for pithalic 2a-
}"ycnce centinues to be strong fc
in the manuiacturs of pains, pcivesiar
resins, anc plasticizers.

For the thm, consecutive  ysar,
work proceeceC on cur program o
exgand cacac.ty iC produce con:
machinery. With the completien ¢i i
laiest expansion in 1970, Kocoer
capacity will be triple the 1858 levc
This ecuipment is used oy the pask-
aging indusiry ‘o converi kraft pazer
into corrucated toard and sucsa-
quently inio corrugated contziners.

Koegers capital exgenditures in
1970 are exoecieg o continue 2: 2o-

imans
e

. ) E
proximately the 1869 level. A subsian- ™

ual cortion will be for the new gnthaiic
anhyeride plant and other chemical
faciities, for road materiais opera-
tons, for weed treating capacities anc
facilities to precess railroad crosstiss,
for piston anc sealing nngs, and ior
Sinclair-Koppers polysthylene and
polysiyrene iacilities.

Millions 0 100 2¢0 3c0 <00 Millions @ 100 200 300 460 500

e
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i
zbout equal to tha $229 miilion on
hand at the enc of 1883.

gcord Manuiacturing Performance
ne largest manufacturing sales in-

e was recorcded by Forast Prod-
nd was accounted for in gart by
the divisicn's Canadian expansion
discussed cn the following page.
Sirong gains in sales of chemically

impregnated wood procucts {o com-
mercial markets, along with increases
in sales of laminaied wood struc-
turals and railroad crossties, zlso con-
tributed to the division's 35 per cent
sales improvement,

Metal Products recorded 3 23 per
cent gain in sales on the sirsngth of
the division's expanded container
machinery line and increases in pis-
ton rings and seals, power transmis-
sion couplings, and sound conirol
eguipment.

Chemical sales continued on a
gcod upward trend in 1$63, particu-

1929 18535 1984 1963 1962 1961 1950
3128950 S117.320 S €6.12% $ 95537 $103.844 $100,863 $105.587
23.363 75.390 88.511 57,920 51.907 42,082 47.i€6
38,430 51,973 40,754 37.194 37,153 34,348 31,092
14856 38,977 61,794 54.929 52,423 51,617 52,652
3318.429 S282,730  $257,183  $245,580 $245,327 $228,910 $236.497
21.323 €8,233 74,308 52,352 61,680 49,365 72,103
1,381 .82 1,573 1.864 1,064 963 78
3442613 S382,804 $343,064 $299,796 $308,071 $279,740 $309.366
N

larly for pithalic anhydride anc poiy-
ester resins. Both are imgortant prog-
ucis in the fast-growing reiniorcad
plastics industry. Foundry ccke znc
construction materials alsg contriout-
ed to Organic Materials' S14 miilion
incraase.

Sinclair-Koppers continued to grow
&t a strong rate in 1963. A smcoth
siart-up and sustained high level of
cperation of the 200 million-gpound
per year styrene monomer plant at
Kobute, Pa., had a significant effect
on the year's results. Good sales in-
craasas were achieved in other proc-
uct lines including expandable goiv-
styrene, high and low density poly-
ethylene and polysthylene film.

Strong Construction Operations

The strong performance of the Engi-
neesring and Construction Division in
1569 weas highlighted by the comple-
tion of several large steel installations.

One of the world’'s most advanced
steelmaking facilities, designed anc
engineered by Koppers, was com-
pleted and successfully started up in
Spain.

The facility includes a basic oxygen
furnace shop and an 18-strand con-
tinuous casting plant. This is the firs:
large integrated stesimaking compiex
designed for the entire output to te
continuously cast. Koppers also des-
signed and helped build the blast fur-
naces which supply iron to the new
one-million-metric ton-per-year steel
facility. ..

Capital Investment Remains High

Capital investment continued at 2 high
level in 1969 as Koppers investad $40
million in new plant construction ang
expansion and modernization.

A major diversification and expan-
sion of our forest products operations




Operating and
Financial Review

t

t0 2 record $442 millicn, up irom
millicn the previous ysar. Con-
struction sales increasad t¢ 321 mil-
lion. irom 378 million in 1S€8. Koopers
total sales rsached an all-time high of
$333 millicn, compared with $449 mil-
ficn in 1683,

Incomsa ceicrs Federalincome taxas
in 1962 was $34.6 million, ug ircm
327.3 millica the year tefora. Net in-

come iotaled S12.4 miilion, a suo-
stanizl incraase from 313.9 miilica in
868. After provision ior cayment of
orefsrred stock divicands. this was
ecual to earnings cf 33.70 ger shars
ci common siock cuistanding, as
against S3.18 per share in 1968. Net
incoms in 1968 was reduced by a
ron-recurring write-off of assats of
Si.1 million on an aiier-tax basis,
egual 10 22 cents par common share.

Koogers income icr 1868 has besn
rastatec to reilect the Company's
adopticn of the equity method of ac-
counting for its investment in Ameri-

j—y

can Aniine Procucts, Inc., 25 reoonsd
gt the end of the firsthalf 27 1652, Tris
accounling changs affecis sasminas

amount.
New orcers for Koppers o 5
wera siwgng  throughout 1953; the
1

(-3
lished a recerd. Order bookings 1n our
censtruction tusiness wers low dur-
ing the year becausz of curtailment
oi capital sxcenciwures in the siasi
industry in the facz of uncerizin eco-

romic outicok anc monetary cerci-

Net Sales by Division 1969
{Sales in thousands of coifars) % of ¥ 'aAcgrazse
Sates Teial 13£0.1983 1988 1857
’ Organic Materials ......, $157.313 29% 19% $143.630  $133,289
Forest Products ......... 127.128 249 179% 94,518 83,753
zvery Division
/ = Metal ProCUC:S .. vnvvnns. 93.405 18%  220% 75.909 68,450
Coniributad
to KO_D_DGFS Plastics Qgerations” ..... 63.859 12% 21% 53,015 43,110
*09%, Sala ai .
19% Sales Gain Total Manufacturing . . . .. $411.735  83% 37% $369,163  $341.582
in 1869 -
£nginesrning anc
ConStrucion . ...ov.... €0.741 17% 28¢% 73.348  705.427
Q:her Sales . e e 836 — —_ 1,185 1.039
TOTAL .ovvveieinennn, 3533312 100% 72% S448,696  5448.148

“in 1663, the ceoecalions af <2

3 pacagesiug #in Aildauc 3.
Koopers haif srarz of 32

25 333

Stasles Seasion wvers wansferres 10 w2 Sinclaw-<occers Somoany
3msany Sace hen tne Comoany 5 Prasucs Qceanon: oo

®
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Tremas C. Keeiing, Jr.
Sracior

Iatarnaiienal Ogerations

Corald =, Lemmon
tacustnal Relations Deoartment

Z2ward D. Losch
Corzoraie Cevelooment

Denald MacArinur
“¥asningion Office

Dr. William N. Maciay

Ciractor of Rasazreh

Zaul C. McConnaughey |
Crzame Mat2eais Dwrsion

Jack D, Rice

Zagineenng and Constuciica Sivision

Conald C. Smith
Zarast Procucts Division

Aichard E. Sgatz

Crgamie Matenats Division

Faul Wayman
C-game Mater:als Zwiswen

2 Cito Wheelay
\Marxating Ceganrent

1}

Reoert G Wiison
2ane-a: Manager

[11"]

Other Otticers

Tnomas M. St. Clair
Camotrclier

Executive Changes

Several major executive appointments were macde during 1963.

Nicholas Kay, 57, was elected vice presi-
dent anc general manager of the Me:al
Products Division. He succeeded Harry B.
Cummings who retired during the year. Mr,
Kay has been assistant general manager of
the divisicn since 1959. He has held various
operating and management responsicilities
since joining Metal Procucts in 1940.

Denald £. Lemmon, 46, was named vice
president and manager of industrial rela-
tions. He has been with the Company for
14 years and was assistant manager of in-
dustrial relations with resgonsibility for all
plant labor negotiations prior to his present
assignment.

ne
Ag:6eenag anc Sansiryciion Swision

Thomas M. St. Clair, 34, was appointed
comptroller of the Company. In addition to
internal control functions, his responsioili-
ties incluca direction of other iinancial and
accounting activities. Mr. St. Clair joined
Koppers in 1958; since 1966 he has sarved
&s assistant to the general manager of ihe
Engineenng and Censtruction Division.

n
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“3oarc ci Diraclors
Vance Brand

Pras.deat

intarnatonal lnvesiment Co.

Stanley N. Brown
Farmer Vics Presicent
Koogers Comepany. Ine.

Fietcher L. Syrom
President
Kopoars Comoany, Inc.

Fred C. Foy
Charman of the 3oard
Xoooers Compary, Inc.

Dcuglas Grymes
Zxecutive Vice Presicent
Koooers Campany, Inc.

Curus €. Jones
Vice President
Metlon National Sank ana Trest Comoany

Thomas C. Kesling. Jr.
Chairman and Presicent
Koppers International, C.A.

Andrew W. Mathieson
\:ece Prasicent and Gaovernor
7. Mellon and Sons

Ropert H. McClintic
Chairman of the Bear¢
Gorcon Termnal Service Ccmoany

Robert S. Qeiman
Chairman of the Board
Nanonal Cash Register Company

Mathan W. Pearson
Vice President and Governor
T. Mellon and Sons

Or. H. Guyforg Stever
Srasident
Carnegre-Mellon University

Q. P. Thomas
Chairman, Executive Commitiee
Atlantc Ricntierd Comcany

*See changes 0n Dages 2 and 3.

Lk
Ciiicars

Frec C. Foy

Chawrman of the Zoard

Fletcher L, Byrom
Pragigang

Couglas Grymes
Sxacutive Vice Sresident

Yice Presidenis

William M, Barnes
Forest Procecis Divisicn

Burnett G. Bariley, Jr.
Ganerai Manager
Focest Precuess Division

A. William Capone
Treasurer

Themas C. Cechran, Jr,
General Counsel and Sacretary

Arthur W, Cowles

Executive Cepanmant

Donald L. DeVries "f

Metal Products Dwvision

David L. Eynon, Jr.
Carsorate Growth Planaing

John A, Hagan
Enginesnng and Canstruction Division

James F. Haley
Teanspcriation and Tralfic Serncas

Max C. Hanisch
Forest Products Division

William B. Jackson
General Manager
QOrganic Matenais Division

Alfred €. Jones
Purcnasing and Traific Denartment

Nicholas Kay
General Manager
Me:al Produc:s Division
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"Koppers can silence the noise of a gas turbine engine so that its operaticn in the middle

of a town is nat disturbing. Qur capability in this area is outstanding and our growth

shows it. e are now applying this proprietary technology to the development of solutions

tc th

Nicholas Kay
Vice Presicdent and General Manager

Metal Preducts Division

Many exoderts ‘warn that noiss levels
in cities are increasing and could
some day become lethal. Electric utili-
ties, for example, have found that one
way to meet the increased demand for
power in cities is to add'gas turbines
to their generating facilities. It's a po-
tentially noisy solution.

Koppers is solving the problem
with highly engineered scund control
systems that reduce a turbing’s noise
io a whisper. Koppers sales of this
type of eqguicment have doubled in
the past two years,

Koppers also silences the noise of
iet aircrait engines being ground
tested. Our latest design is being used

This test ceil, which contains one of
the engines usad on the new jumbo
fet aircratt. is equipped with Kepoers
sound control equipment. Koppers
precision-made shaft seals are used
inside the huge jet engines.

in test cells to quiet the giant engines
buiit for new jumbo jet aircratt.

This same technology is a basis for
economical solutions to many envi-
ronmental sound problems faced by
U. S. industries. Environmental legis-
lation and public demand will expand
the market potential in this area.

Koppers is also involved in another

important area of environmental ccn-
trol—air poliution abatement. The
Company is a leading supplier of elec-
trostatic precipitators to the four
major markets for this ecuicment:
electric utilities, the steel incusiry,
procducers of rock procducts, anc puid
and paper manufacturers.

Koppers has greatly expancad its
line of machinery useg by the packag-
ing industry to convert kraft pacerinte
corrugated board and then into con-
tainers. Manuiacture of this equipment
also has been established within the
European Common Market.

Demand for such equicment is
growing at a rate of about nine per
cent annually. Koppers, however, has

ocrcbiems of sound pollution in industry and other areas of our environment.”

nearly doubled its sales of container
machinery during the past three years
and expects to continue to grow at a
rate above the industry average. As
industrialization progresses in other
countries, worldwide demand for cor-
rugated containers will increase sub-
stantially.

Koppers sales of industrial piston
rings have increased by 50 per cent
over the past four years. We have con-
centrated cur capazbilities in recent
years in the high-performance seg-
ment of this industry~in truck and off-
highway high-speed diesel engine ap-
plications. Sales to this market are
expected to double by the mid-1970's.
In addition, a trend in farm machinery
to higher powered gqgines will re-
quire use of the type of high-perform-
ance rings produced by Koppers.
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mejor U. S. designer and supplier ot all-wood electric cower
vsiams. Growth ir this area will be substantial as the demand for

¢ energy Cloubles in the next decace and triples by 19885, In addition, the basic

ceaability to make wood a permanent and more versatile material of construction for

which new arc

Burnett G. Bartley, Jr.
Vice President and General Manager

Forest Precducts Division

Consir Lc:icn cf high voltage transmis-
sicn structures recresents a gotantial

. annual ...a.ket in the U. S. of $2.3

k"‘ion. Weec s:ructures have out-

ause wood is e~onom1¢al and pro-
iz2s excellent insulation capabilities.
s the major U. S. wood laminating

~amical wccd traatmg company

Y
.

and e

e.ec powear transmission structure
fieic, Fo r many yzars, we have been
‘=2 largest succiier of electric power
cigs o the utiily field.

Since entering the high veltage
t-zpsmission market two years &go,
Kzegars has also become the leading

u,_ul er oi weed structures for such
lires. In late 19€9, the Company re-
ceived the largest contract ever
placad by a utility for all-wood struc-
turas—a contract to supply more than
2.600 wecod structural towers for a

0
or
O

J

During 1869, Koppers successiully
built and tested the first Dreytus
design 345 kv transmission tower,
creatad for high-vollage electric lines
wriere pleasing zpoearance is a prime
consideration,

368-mile long power line in Utah.

Koppers sales to the architectural
and construction market have grown
rapidly during the past five years
through the addition of new products.
Sales to this market now represent
more than half the division’s voluma.
The strong upward trend is expected
o continue.

Sales of fire retardant shakes and
shingles, introduced to the markat
late in 1968, doubled in 1968. Hun-
dreds of local building codes have
been amended to permit use of these
attractive roofing materials on com-
mercial structures in densely popu-
lated urban areas where there is a
desire to improve appearance.

In 1268 we introduced a new fire
retardant chemical prccess of impreg-
nating wood exposed to weather
which opens markets where wcod
could not previously be used. This
process makes wood permanently
fira retardant for use in virtually any
ivpe of exposed exterior applicaiion.

Koppers has the annual capacity 0
produce more than 200 million board
feet of dimensional western white
spruce lumber. White spruce is used
predominantly in the U. S. in the con-
struction of residential and mobile
homes. Demand for this lumber is

hitectural uses can be developed will provide dramatic growth for the Company.”

expected to be strong curing the
1870's to fill requirements fcr mobile
“homes and private residential and
nultlpie famny dwellings.
Participation in the growing recre-
ation field has been increasad with the
commercial introduction of Koppers
modular floating dock system. This
proprietary design combines ceLLoN
treated decking and a flotation sys-
tem of Sinclair-Koppers plastics to
form a high-quality dock system for
the commercial marina markat. The

. engineered modular dock system pro-

vides permanence, versatility, attrac-
tive appearance, and low installation
and maintsnance costs.

Substantially increased demand for
railroad crossties is expected during
the 1870's. Since about 40 per cent of
all crossties in the U. S. were installed
40 to S0 years ago, a large segment
will have to be repiaced over the next
ten years. Programs to improve rights
of way so as to permit-carriers to in-
crease their carloadings and t'.air vol-
ume of traffic will also be an important
factar.
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HOPPERS
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abeut $130 millicn, ¢r one-third ci our
total manufacturing sales. came from
preoucis wz did not produce ten
years ago.

Management Sirsngth

Keppers managament team has ex-
ranced as the Ccmpany has grown.
Kopcers tocay is in the hands of
yourg, knowledgeable and enthusias-
tic manacgers.

€zch Civisicn manager heads a
group of experienced personnel. Many
of these men heloed to plan and to
carry out the caoital expansion pro-
grams that have produced Koppers
crowth during the past five years.

Because ci the opportunities cre-
ated by growth, the Corhpany is in a
position to attract the capable person-
rel needed to contritute to its con-
tinuing progress.

In this Annual Raport, you wiil find
staizments Ly the general manager ¢
each of Kcpeers divisions descrising
the progress that has been achieved
by his division in specific overauens.
Trese statements precede repor:s on
procduct lines that will significanily
contripute to the Company's con-
tinued growth.

-

Growth for the 1970Q's

As Koppers enters the 1970’s, continu-
ation of the Company's growth trend
is expected for three main reasons:

e As our penetration: incraasss in
recently enterad markets. Kco-
pers sales wiil grow at a substan-
tially higher rate than ihe markats
generally.

e We will rezlize further Senefits

from new and exnancad lacilities
completed early in our inves:-
ment program as piant cgera-
tions approach optimum levels.
Since annual levels of capital in-
vestment have remained high,
more recent expansions will te-
gin to benefit earnings over tne
next several years.

e Annual levels of new capital in-

vestment are expectad to in- -

crease in the 1970's as crojacts
now in the planninc sizge are
carried out.

Board of Directors
Two r2cent deveiopments nave re-
cuced the memcersnip of Koggers
poard of cirectors.

It 1s with cesg regret that we re-
gort the ceath cn January 25. 1870,
of Robert H. McCiintic. who ha
served as a directcr of the Comeany
for over 30 years. Mr. McClintic was
cnairman of the board of Gorcon
Terminal Service Comgany cf Filts-
burgh and hacd been assccizied with
Koppers:since 1931, He heid the cosi-
tions of assistant to the cresicant and
member of the sxacurive coriniiice

while with the Company and was
named to the board in 1938. Mr. Mc-
Clintic later resigned his rasponsibiii-
lies as a Koppers employze to devaote
more time to other businass interes’s.

O. P. Thomas, chairman of the ex-
ecutive committee of Atlantic Rich-
field Company, has resigned irom the
board because of the increasing de-
mands of other business responsibil-

- ites. Mr. Thomas served as a direclor

sincs 1963.

Qutlook for 1970

Koppers sales and earnings are ex-
pected again to show improvement,
Koppers total backlog of unfilled
orders at the end of 1969 was essen-
tially the same as at the end of 1968.
The manuiacturing portion was at a
record level and substantial improve-
ment occurred in the construction
backlog late in 1969.

e

Fred C. Foy, Chairman of re-3pard

Fletcher L. Byrom{ /President
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January 26, 197C

To Our Shareholders:

Koppers continued its growth in 1969.

Income before income taxes rose
27 per cent from 1968; earnings per
share increased over 16 per cent to
33.70. Total sales increased 19 per
cant to 8533 million.

Growth was evident throughout the
Ccmpany. Every division achieved in-
creased earnings and sales. Results
for 1969 are presented more fully in
the operating and financial review on
nage 16.

Improved earnings and sales in re-
cant years are the result of programs
(outlined in previous annual reports)
that were generated to strengthen,
rmodernize and expand the Company.

In the 1966 report to shareholders
we stated that new -facilities under
construction as part of Koppers in-
tensified capital investment program
would have an increasing impact on
periormance and predicted that by
1669 Koppers would realize signifi-
cant improvements in earnings.

We point this out now to emphasize
how the basic character of the Com-
sany has changed during the past
cecade. Koppers has worked to
achieve a leadership position in each
of its major areas of operation. This
has been accomplished in terms of
cost . . . quality . . . market position
... and technical services.

As the result of the increased oper-
ating strength achieved in the decade
of the 1960's, Koppers earnings have
more than tripled since 1959, going

from  $1.20 per share to $3.70 per
share in 1969. Sales over the same
period have more than doubled, irom
$250 million in 1959 to $533 million.

This increased profitability has re-
sulted in a significant improvement in
the return on the total common equity
and total capital invested in Kogpers.

A Decade of Prograss

To help shareholders understand thg
nature of our strength, it may te help-
ful to summarize the Company's prog-
ress over the past decade to set the
tone for Koppers entrance into the
1970's.

At the start of the 1960's, the
Company's manufacturing operations
varied in size and in potential for
profit and growth. A few product lines
had good growth potential. Many,
however, were commodities similar to
products of competitors. Others wer2
directed to relatively static markets.
At that time, Koppers degended
heavily on its engineering and con-
struction business for a mejor por-
tion of total annual earnings. A pro-
gram was launched to strengthen and
expand the Company's manufaciuring
businesses.

Our objectives were:

® to concentrate only in those lines
of business where Koppers had
or could achieve a leadership
position;
¢ to direct a high percentage of our
products into markets that offered
potential for significant growth.
By 1965, all major product lines
were on a sound and competitive

" basis. Each was pelieved to have

good growth potential. Cyclical effects
of the construction business on Kop-
pers overall periormance were sub-
stantially reduced.

At that point, Koppers intensified

" its capital investment activities. Sub-

stantial ‘manufacturing capacity was
added to permit the Company to take
advantage of its teadership positions

_in rapidly growing markets. We in-

vested more than 5180 million in the
years 1965 through 1969. This aver-
age of $36 million per year was twice
the average annual rate in the first five
years of the decade. In 1969, we in-
vested $40 million for new plant fa-
cilities and for expansion and modern-
ization. Cagital investment in 1970 is
expected to continue at about the
same level,

The ability of our operating units to
adapt and innovate products to mest
market growth opportunities was im-
portant to Koppers growth in the
1960's. In 1969, 82 per cent of Kop-
pers manufacturing sales were in
markets growing at a faster rate than
the average growth expected for the
national economy. In addition, in 1969
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1969 at a Glance

Income beicre extraordinary items ........

Exiraordinaryitems .................
MNetincome ...... ... i,
Per share of cocmmon stock:

Earnings before extraordinary items. . ..

Extraordinaryitems ... ...coviinin..

Netearnings ...........ccoviieenn.
Dividends per share of common stock ... ..
Manufacturing sales ........... ... . ...
Tolalsales . ... i
Cash flow pef share of common stock ... ..
Totaltaxes .ot e
Caoital expencituras .. ....oovevinnnnenn.
Backicgatyear-end .......... ...l

Mumierofemployees . ............o.un..

1969

$ 18,357,000

$ 18,357,000

§3.70
$3.70
§1.60
$441,735,000
$533,312,000
$7.66
$ 25,841,000
S 39,913,000
$227,706,000

15,361

1968~

S 16,949,000
{1,068,000)

$ 15,883.060

$369,163,000
$448,696,000

56.96
S 17,138,000
$ 31,682,000
$229,024,000

13,685

“Sesiaizd e coniorm to classifications and accsunting changes acooted in 19€3.
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