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Use of Materials
Bulletin No. 79%a

Supersedes UM 79
Dated April 25, 1978

March 7, 1982

SUBJECT: ACRYLONITRILE-BUTADIENE-STYRENE (ABS) AND PCLY (VINYL CHLORIDE)
(PVC) PLASTTC DRATN, WASTE AND VENT PIPE AND FITTINGS

Members of the HUD Staff processing cases and Inspecting construction shall
use thls Information in determining acceptabilify of the subject material for

the uses indicated.

This bulletin should be filed with Bulletins on Special Methods of Construc—

tion and Materials as required by prescribed procedures.

may be requisitioned by the field offices.

Additlonal copiles

18, U.S.C. 709.

advertising is not authorized.

The technical description, requirements and limitations expressed herein do not constitute
an endorsement, approval or acceptance by the Department of Housing and Urban Develop-
ment of the subject matter, and any statement or representation, however made, indicating
approval or endorsement by the Department of Housing and Urban Development is un-
authorized and false, and wiil be considerad a viofation of the United States Criminal Coge

Any reproduction of this Bulletin must be in its entirety and any use in sales promotion or

Subject to good workmanship, compliance with applicable codes, and the
metheds of application listed herein, the materials described In this
bulletin may be considered suitable for HUD Housing Programs, including

Housing for the Elderly and Care-Type Housing.
The eligibility of a property under
property as an entity and involves the consideration of underwriting and
other factors not Indicated herein. Thus, compliance wifth this bulletin
should not be construed as qualifying the property as a whole, or any
part thereof, as to its eligibility.

+1- D e 1 At 3 -
these Programs is defermined on the

The methods of application for the materials listed herein are to be con-
sidered as part of the HID Minimum Property Standards and shall remain
effective until this bulletin is cancelled or superseded.



SECTION T — GENERAL STATEMENT

This Bulletin sets forth the requirements and condltions for the acceptance
of plastic drainage, waste and vent pipe and fittings mamufactured fram
Acrylonitrile-Butadiene-Styrene (ABS) or Poly (Vinyl Chloride)(PVC) plastic.
These materials are acceptable for use 1n the applications detalled in

tent with that of the nationalls
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recognized model plumbing codes.

This Bulletin supersedes the following Use of Materials Bulletins and Notice:

Number . Subject Date

UM 53a Polyvinyl Chloride Plastlc Drainage February 22, 1971
Waste and Vent Pipe and Fittings

UM 54 ABS (Acrylonitrile-Butadiene-Styrene) March 2, 1970
Plastlc Drainage Waste and Vent Plpe
and Fittings

¥JM 79 Acrylonitrile-Butadiene-Styrene (4BS) April 25, 1978

and Poly {(Vinyl Chloride)} (PVC) Plastic
Drain, Waste and Vent Pipe and Fittings

Notice Clarification of Use of Materials September 20, 1978 ™
H 78-99  Bulletin No. 79, Acyrlonitrile—Butadiene- !
(HUD) Styrene and Poly(Vinyl Chloride) Drain,

Waste and Vent Plpe and Fittings

SECTION 11 - ALLOWABLE USES

ABS and PVC pipe, fittings and Joining materials cenforming to the standards
and other publicatlons referenced in Sectlon ITT are acceptable for use in
the construction of storm and sanitary drain-waste-vent (DWV) systems and
bullding sewers for single and multifamily structures, 1lncluding Houslng for
the Elderly and Care-Type Housing.

Included in these uses are interior storm water conductors, bullding storm
drains, bullding storm sewers, and drain lines commecting septic tanks and
soll abscorption systems.

Exposure of ABS and PVC in parking garages, boiler/mechanical roocms or

service/storage rooms - such pipe may be exposed In these spaces as long as
they are protected from hot surfaces and mechanical damage, and are other-
wise properly installed in accordance with the provisions of this Bulletin.

¥Revised



STION ITT -~ REFERINCE STANDARDS

The latest edltlons of the following publicatlons form a part of this Bulletin:

ASTM Standards and Specifications 1/

D 1784

D 1788
2235

o

(o B -
&
o
=

(s}

D 3314
E 119
¥ 628

Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly
(Vinyl Chloride) (CPVC) Compounds -

Rigid Acrylonitrile-Butadlene-Styrene (ABS) Plastics

Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS) Plastic
Pipe and Flttings

Underground Installation of Flexible Thermoplastic Sewer Pipe

Solvert Cement for Poly(Vinyl Chlordde) (PVC) Plastic Pipe and Fittings

Acrylonitrile-Rutadiene-Styrene (ABS) Plastic Drain, Waste, and
Vent Pipe and Fittlings

Poly(Vinyl Chloride) (PVC) Plastlc Drain, Waste and Vent Pipe and

T e g
HLTCLIES

Making Solvent Cemented Joints with Poly(Vinyl Chloride} (PVC) Pipe
and Fittings

Drain, Waste and Vent (DWV) Plastic Fittings FPatterns
Standard Methods of Fire Tests of Building Censtruction and Materials

Acryionitrile-Butadiene-Styrene (ABS) Plastic Drain, Waste, and
Vent Pipe Baving a Foam Core

Other Publications

PPL 2/ TR 3/ 12 Acrylonitrile-Butadiene-Styrene {ABS) Plastic Piping

PFL

Design and Installation

i 13 Poly(Vinyl Chloride) (PVC) Plastic Piping Design and

Installation

1/ American Soclely for Testing and Materlals, 1916 Race Street,
Philadelphia, Pennsylvania 19103

2/ Plastic Pipe Institute, A Divislon of the Society of the Plastles

T awdnetan Averne . New Vnr'lr New York 10017

Industry, 35 LeXinguon AVELUC,

3/ Technical Report of the Plastics Fipe Institute

¥
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PPI TR 21l Thermal Expansion and Contraction of Plastic Plpe
FFI Plastics Pipe Manual

b

NSF 4/ Standard No. 14  Thermoplastic Materlals, Pipe, Fittings Valves,
Traps and Jolining Materilals

SECTION TV — MATERIALS

A. Compositlon and Properties

Pipé, fittings and Jjolnt cements shall be manufactured from materials
as defined in the following specificatlons:

Plpe and Fittings Jolnt Cements
ABS (Pipe) Type I Grade 2 ASTM D 2235 (for ABS)
ASTM D 1788

*¥ABS (Pipe} Foam Core
ASTM F 628

ABS (Fittings) Virgin black
ASTM D 2661

PVC (Pipe and Fittings) Virgin ASTM D 2564 (for PVC)
Type I {Grade 1 or 2),
ASTM D 1784

B. Dimensional Detalls and Test Reguirements

Dimensions, tolerances, shapes and appllcable test requirements for
pipe, fittings and joint cements shall conform with the following

specifications:

Pipe and Fittings Joint Cements
ABS ASTM D 2661 ASTM D 2235
¥ABS ASTM F 628 (Foam Core) ASTM D 2235
PVC ASTM D 2665 ASTM D 256i

4/ National Sanitation Foundation, P. O. Box 1468, Arn Arbor, Michigan 48106

¥Revised
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SECTICN V — SYSTEM DESIGN AND INSTALLATION REQUIREMENTS

A,

General Requirements

The selection, design, installation and leak testing of plastic
piping systems shall conform with all applicable requirements of the
HD Minimum Property Standards, the applicable naticnally reccgnized
model code and Industry standards of good practice as referenced
below and summarized in Appendix A.

Requirements for Maldvng Jeints and Connections

The materials and ingtallation technigues used for Jolining plpes and
fittings shall assure adequate resistance of the campleted system to
leaking, and shall assure adequate reslstance to Joint failure from
long—-term exposure to the service enviromment. Only solvent cements
with shelf 1i1fe marking shall be used, and cements shall be used
before expiration of the shelf 1life pericd. The recamendations of
the manufacturer and applicable industry standards shall be followed
in making joints and comectlons. Standards and other publicatlions

defining generally accepted practice include the following:

ABS ASTM D 2661, Appendix X1
¥ ASTM ¥ 628, Appendix Al
PPI TR 12, Paragraph 6.2
PPl Plastics Piping Marmual; Chapter U, Page 10,
Chapter 5, Pages 48-49

PVC ASTM D 2855
ASTM D 2665, Appendix X1.
PPI Plastics Piping Marual; Chapter 4, Page 40,
Cnapter 7, Pages 59-60

Control of Expansion and Contraction

Design and installation detail shall provide for accommodation of
thermal expansion and contraction without compromising the essen—
tial performance of the system. Hangers and supports, restraining
fittings or expanslon joints, and clearances adjacent to pipe and
fittings shall be in accordance with the manufacturer's recomenda—
ticns and applicable industry standards. Publications defining
generally accepted practice include the following:

ABS ASTM D 2661, Appendix X1
* ASTM P 628, Appendix Al
PPI TR 12, Section 4.2
FPI TR 21
PPT Plastics Piping Marmal, Chapter 5
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PVC ASTM D 2665, Appendix X1.
PPI TR 13, Sections 4.2 and 6.1
PPI TR 21
PPI Plastics Piping Manual, Chapter 7, Page 56

Requirements for Hangers and Supports

Hangers and straps shall not damage the pipe or fittings. Supports
shall be provided for horizontal piping at intervals sufficient to
prevent deflections (sagging) likely to interfere with drainage or
leak resistance. Vertical stacks shall be anchored at appropriate

intervals.

Selection and installation of hangers and supports shall be in accord—~
ance with the manufacturer's recomendations and applicable industry
standards. Publications defining generaliy accepted practice ineclude
the followlng:

ABS ASTM D 2661, Appendix X1
# ASTM F 628, Appendix Al
PPI TR 12, Paragraph 6.1
PPI Plastics Piping Marmal, Chapter 5, Page 50

PYC ASTM D 2665, Appendix X1
PPT TR 13, Paragraph 6.1
PPI Plastics Piping Manual; Chapter 4, Page 41,
Chapter 7, Page 58

Requirements for Underground Installation

Techniques used for trenching and back-filling shall not produce
stresses and strains, or cutting or abrasive effects, likely to
Interfere with dralinage or leak resistance or to result in structural
collapse of pipe or fittings. Earth and live loads shall be less

than the manufacturer's published lead rating for the material and
conditions of installation. Methods of installation used shall be

in accordance with the manufacturer's recommendatlons and applicable
industry standards. Publications defining generally accepted practice
Ineclude the following:

ABRS ASTM D 2321
ASTM D 2661, Appendix X1
*  ASTMTF 628, Appendix Al
PPI TR 12, Paragraph 6.3
PPI Plastics Piping Manual, Chapter 5

PVC ASTM D 2321
ASTM D 2665, Appendix X1
PPI TR 13, Paragraph 6.3
PPI Plastics Pilping Manual, Chapter 7

¥Revised
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¥. Requirements for Fire Safety

The following construction ve@uirements for the use of thermoplastic DWV piping
In non-fire rated and fire rated construction shall be complied with:

1. All vertical and horizental runs of plastic pipe (not including fixture trap
and trap arm/lateral) in private (habitable roan) and public spaces shall

H 1 A 3 ] e artd i
be enclosed in walls, partitions, floor/celling assemblies, chases or shafts

regardless of fire rating of these elements of constructlon. Exceptions are
(a) Unfinished basements of one and two family dwellings (including row type
housing) (2) Parking garages (3) Crawl spaces (4) Mechanical equipment rooms
(5) and similar areas.

2. DWV systems installed in fire rated walls and chases shall not cornpromise
the fire endurance ratings of such bullding elements as required in Section
D5 of the HUD Minimum Property Standards. The followling construction
procedures shall be addressed so that fire rating of walls and chases are
not compromlsed. '

a. All penetrations through required fire resistive walls, parti-
tions or chases, which are cut to allow the passage of plastic
pipe, shall not be excessively larger than required for passage
of the lateral and shall be back packed or sealed with plaster
spackling or sultable non~combustible materilal and covered with

— en escutcheon.

o

Plagtic vipes or laterals penetrating required fire resistive
wall membranes shall not be greater than three Incnes in dlameter.

2. Thermoplastic stacks and risers in chases more than forty feet
in height shall be sleeved with.galvanized steel not thinner
than eighteen gauge and shall be [ire-stopped and back packed as
described above at each floor where the pilpe 1s anchored, but not
less than every fourth floor. Sleeves shall be not less than four
pipe diameters in length or twelve inches, whichever 1s greater,
and shall be positioned midway in the firestop.

d. The pipe and fittings of a plastic piping assembly enclosed in
a (required) fire resistive wall or chase shall have sufflicient
clearance so that no part of the assembly, {(e.z. Fitting body
or hub)} other than the pipe lateral, penetrates the backside of
the wall membrane.

3. Departure from the above construction requirements may be taken cnly on

the basis of tests demonstrating that {ire safety is not compranised by
the proposed construction.
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SECTION VI - HANDLING AND STORAGE REQUIREMENTS

Exposure to sunlight, heat, and cold, impact and superimposed weight can
have a deleteriocus effect on plastic materials. Therefore, care shall be
taken in handling and storage so that the performance characteristles of
plpe and fittings are not compromised. Handling and storage methods shall
be in accordance wilth the manufacturer's recommendaticns and applicable
Industry standards. Publicatlons defining generally accepted practice
inciude the following:

ABS AST™M D 2661, Appendix X1.
PPT TR 12, Paragraph 5
PPI Plastics Piping Manual; Chapter 4, Page 40
"~ Chapter 5, Page 48

PVC ASTM D 2665, Appendix XI.
PPT TR 13, Paragraph 5
PPT Plastics Piping Marmial; Chapter U, Page 40

SECTICN VII - DETERMINATION OF COMPLIANCE

Marking - Pipe, fitfings and jolning materials shall be marked or labeled
in accordance with the followlng svandards as applicable:

ABS ASTM D 2235
ASTM D 2661
ASTM D 3311

* ASTM 7 628 (Foam Core)

PVC ASTM D 2564
ASTM D 2665

The marklng shall indicate the applicable ASTM Specification and shall show
the logo of an acceptable independent inspectlon agency 5/. In addition,
the maridng shall ldentify the mamifacturer's name or trademark.

5/ One such agency -1s the Naticnal Sanitation Foundatlion Testing Laboratory,
Arn Arbor, Michigan 28106, whose logo for DWV thermoplastic piplng products
is "NSF-dwv" certifying compllance with the requirements of the standard(s)
identified by the marking. This program 1s administered under the protocol
detailed in NSF 14, Thermoplastic Materlals, Pipe, Fittings, Valves, Traps
and Joining Materials. :

¥Revised
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1. BACKGECQUND

It is generally understood that satisfactory plumbing systems depend on
accepted good practice for design and installation. Plumbing codes and
regulating agencles usually require that installations be made in accord-
ance with established good practice and with the recommendations of the
marmfacturer.

Although much valuable mafterial 1s available In several different
published documents, HUD examiners and inspectors need a coneclse and
specific summary guide which reflects accepted good practice as 1t
pertains to their particular needs.

2. PURPOSE AND SCOPE

The purpcose of this gulde 1s to provide in a single brief document for
HID Fileld Office use, the essentlal requirements of acceptable desipn
and Installatlon practice 1/. The guide should be consldered as an
adviscry document to facilitate compliance with industry standards of
good practice as referenced in HID Use of Materials Bulletin Neo. 79a.

The scope of this guide 1s limited to ABS .and PVC 1/ plastic drain,
waste and vent systems and building sewers as treated by HID Use of
Materials Bulletin No. 79a.

3. (CENERAL INTORMATTON ON THERMCPLASTIC DWV PIPE AND METHCDS OF
FABRICATICN

THERMOPLASTIC DWV pipe (ABS and PVC) 1s usually seold in 10 foot lengths.
The pipe dlameters and wall thicknesses with which this *guide 1s con-
cerned are defined by ASTM D 2661 and ASTM F 628 (ABS), and ASIM D 2665
(PVC). These dimenslons have been abstracted in Table 3.1.

ABS and PVC plastic DWV pipe and fittings are generally Jolned with
an approprilate solvent cement as defined by ASTM D 2235 (ABS) and
ASTM D 2564 (PVC). (See Sectlon 5 for further detalls).

1/ The information contained in this guide was sumarized from the
document referenced under Section V of HUD Use of Materlals

Bulletin No. 79a, Acrylonitrile-Butadiene-Styrene (ABS) and Poly
(Vinyl Chloride} (PVC) Plastic Drain, Waste andé Vent Pipe and
Fittings

*¥Revised
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VC DRAIN-WASTE-~VENT PIPE CONFORMING TO ASTM D 2661

¥F 628 (ABS) AND D 2665 (PVC)

—

DIAMETERS AND WALL THICKNESSES OF ARS AND P

-2
—
d
£ oo N —i oy b Nl
[0}] ol [V oy r =r ™
S, 5 Q < < < < Q
._a“.uw % m o () o (o] [ < o
& 2 O 5
Lo 4 © m =
3 g & S e e e
o b2 3
m =] % «
=
= !
* — [} fo w] (4%} b ) o
o Lo s O i e} ) —
& < Q@ 9 g g
e o o o o o )
=
—
=
llllllllllll S P e
88 88 82 ¥3 ®3 &9
7 % .muu Qe |8 |g¢g g a4 Qg
z g - RR_23_29_29_ %29 %9
5 s ] s T +FTrP Fi__FT OFT O
[1)] 3
3 3 % 02 98 98 8% I8 &3
= e & L 2} 2] g Q& Qg
=l L _FT_FT_FR_839_R%_29_
£ . o
~ Mm _"uVL ) Lt =5 ,m o m
m .mm 02 W = = = oy B ol
o] - O . . M .
& 3 @ < < < o = < o
= [ o
= e
llllllllllll frw— —— iy I I‘l‘!"lii.]i‘l!'ll"‘[[llll
= L~
¢ LD ow
— 0 0L 3a o)
J.m nnuu &mm qmmu\ & W d o L&Y Loy uwy
W E o @ — — — — = &
a5388s | = S T
- S 9!
SN g 4 = T =T =T = PR
3 LA L]
) o O
o "= o e
m T o) o) 0 o —
O o - o ®) —
A 3 © 2 < Q Q Q = =
e | &8 L 8 - PR R R R
S —~
3 g o 98 93 23 9g Wvg dd
m = = 4 AR 812 e] g Qg Qg
FI_R3_R7_29_29_295_
< o
Q e
w% W.“ Q@ O~ W r.w o K o =) %_,
o0 =4 & &
5 oredL | % 7 B89
.....Vm. e m m.u._ e 1) —~ i o [l =T O
4= )
=
b e e e e e e e e
—
- R SO
A ] — fe!
m Di; A — - o o a4 O
=

e T e T T e e e e e e — — e —— . —— —— —— s e e

*Revig_



-3~

ABS and PVC pipe can be cut by several methods. Pipe 1s cut by manufac-
turers with cut-off saws equipped with carbide-tipped circular blades.
These give the best long-term tool performance and produce a neat square
plpe cut without burrs. Thils 1s considered the best and most efficlient
means of cutting the pipe 1n quantity. When cutting pipe in the shop or
at the bullding site, it 1s recommended that a cut-off radial arm saw be -
used. When this is not feasible or desirable, a number of alternatives
may be utilized. These are: (a) portable electric hand saw wlth a fine-
toothed blade; (b) hand saw and mlter box; and (c) wheel type pipe cutter
with speclal wheels for plastic plpe. The portable electric hand saw

vy R R R r=T=] Anma armAd alrd1]l A reresAlias a4 amiamno
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cut, and will not cut through a 3 inch pipe 1In a single pass even with an
8 inch blade. It has the advantage of requiring little time and effort
and produces a neat, clean, square cut. The hand saw and miter box
requires a stand or base and more physical effort and time. It procduces

a square cut that requires little de-burring. The plpe cutter requires
the most physical effort both 1n cutting and de-burring. However, 1t pro—
duces a square cut and 1s quite sultable for cutting plpe up to 2 inches.

I,  HANDLING AND STORAGE

4;.. Nl LN

4.1  Protection Against Long=Term Exposure to Sunlight

Do not store pipe and fittings in direct sunlight for long pericds.
However , exposure to sunlight of pipe openly stored at the bullding site
during normal construction pericds can be tolarated.

4.2  Support of Stored Pipe

Store pipe in such a manner as to prevent sagging or bending. Provide
adequate support where plplng is exposed to wlnd, snow and lce lcading.

4,3 Protecticn Agalnst Abrasion by Sharp Objects

Store and handle pipe and fittings sc as to avoid contact with sharp objects.

4.4 Safe Handling of Solvent Cements 2/

4.Y4,1 General solvents contalned in most plastic plpe cements are classi-
fied as alrborne contaminants and are highly flammable and combustible
liguids, Follow the precauticns listed herein to avoid injury to
persornel and the hazards of fire.

h.4,2 Avold prolonged breathing of sclvent vapors. When pipe and fittings
are being jolned in enclosed areas, use a ventllating device to
remove hazardous vapors. Select ventllating devices and locate them
50 as not to proviece a source of ignitlon to flammable vapor mixtures.

2/ Information extracted from F 402
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4.4.3 Keep solvent cements away from all sources of ignition, heat,

4.4.4

h.4.5

4.4.6

b7

4.5

sparks, and open flame.

Keep contalners from solvent. cements tightly closed except when
the cement 1s belng used. The container type shall conform with
Parts 1 to 199, Title 49 Transporation, Code of Federal Regula-
tions. Contalner laheling shall conform with the requirements of
the Federal Hazardous Substance Act as amended.

Dispose of all rags and other materials used for mopping up spills
in a safety waste receptacle. BEnpty the receptacle and dispose of
the contents dally In a safe mammer,

Most of the solvents used in the plpe cements can be considered eye
irritants and contact with the eye should be aveolded as it may cause
eye injJury. Proper eye protection such as chemlcal goggles or face
shields is requlred where the possibility of splashing exists in
handling solvent cements. In case of eye contact, call a physician
immediately and flush wlth quantities of water for 15 mirutes.

Avold repeated contact with the skin. Wear gloves which are imper-
vious to and unaffected by the solvents. Use bristle paint brushes
or other appllicators not chemically affected to apply the solvents.
Application of the sclvents with bare hands 1s not aceeptable.
Dispose of used applicators in the same manner as the rags in 4.4.5.
In the event of excessive skin contact, remove contaminated clothing
and wash skin with scap and water. Clean contaminated clothing of
flammable and toxic materials before wearlng them again.

Starage of Solvent Cements

Store solvent cements in a cool place except when actually in use at
the job site. The cements have a limited shelf life when not stored
in hermetically sealed contalners. Screw top contalners are not
considered to be hermetically sealed. Cement contalners usuzlly are
stamped with a date signifying that the cement should be sold to the
user on or before this date.

Consult the cement marufacturer for specific storage recommendations.

i e A PR oS R = P Il IF T4+ AaviadRIdo A arnvmandakTa
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change from the original viscosity, or if a sign of gelation is
apparent. Restoratlon of the original viscosity or removal of gela-
tion by adding solvents or thimmers is not acceptable after shelf
life has expired. Use only cements that are marked with a shelf-life
date or date code.

e



5.1
5.1.1

5.1.2

5.1.3

MAKING JOINTS AND CONNECTLONS

ABS

Solvent Cements

Use solvent cements whilch meet the requirements of ASTM Specifi-
catlon D 2235, Solvent Cement for Acrylenitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings, and which are packaged in 1 quart
containers or smaller for fleld use. If, within the shelf life of
the cement, thimning is required to reduce viscosity for use with
smaller pipe, use only methyl ethyl ketone. The solvent cement
shall provide sufficlent open time for making good Joints and
commectlons but joints must be completed as rapldly as possible
af'ter applying the cement. Should delay develop in assembly, an
additlional coat of solvent cement shail be applied immediately
prior to Joining. CAUTION, If longer open time (slower drying) is
required for partlceular types of Installation specizl instructions
and specifications should be obtained from the cement marufacturer.
Any solvent cement of a "long-open-time" type should be evaluated
for possible deleterlous effects on the plpe and fittings. The
use of such solvent cement should be avoided If at all possible.

Socket Fit

ABS pipe and fittings are manufactured to close tolerances. Close
toleprances are reguired to ensure satisfacteory "interference! fit
between pipe and fitfing during the solvent cement joining. Use
only pipe and fittings combinations that give interference fits.

Pipe and flttings that give a loose fit in the socket will not
properly fuse chemlcally. Allowable tolerances provide a forced
fit, thus assuring chemical fusion and ylelding maximum strength
of solvent cemented joints. Attempting to compensate for a loose
fit after assembly by applylng additional cement will result in an

unsatisfactory Joint.

Jolning Technigue

(a) Cutting the Pipe. Cut the plpe square using saws or pipe
cutters designed specifically for thls materlial. Protect
plipe and fitfings from serrated holding devices and abrasion.

(b) Cleaning Pipe. Remove burrs and wipe off all moisture,
dust and other foreign matter from surfaces to be cemented.
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(c) Appllcation of Cement. Using an ordinary pure bristle paint
brush of adequate size, or the brush supplied with the can of
solvent cement, first apply a moderate even coating of cement
In the fltting socket, completely coverlng the joining surfaces
only. (Heavy or excessive applications of cement in the socket
may result in an obstruction Inside the plping after the jolnt
1s completed). Next, without delay apply cement to the outside
of the pipe. (Make sure that the coated distance on the pipe
1s equal to the depth of the fitting socket).

(@) Assembly. Make the joint as quickly as possible after appli-
catlon of the cement and before the cement dries. Insert the
pipe into the fitting socket, turning the plpe slightly while
inserting, (e.g. about 1/4 turn, where possible) to ensure even
distribution of cement. Make sure that the pipe is inserted to
the fuil depth of the socket, and hold plpe into socket for a
few seconds to prevent "backing out." Then lmmedlately remove

excess solvent cement from the exterlor of the Joint with a
cleeﬂ, dr}r ecloth. Should the cement r"{vmr too mich bhefore the
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Joint 1s made up, as Iindicated by difficulty In the insertion

of the pipe Into the fitting or by apparent dryness of the
cement film, reapply cement before assembling. Do not attempt
fo disturb the pipe-fitting Joint until after the cement has set:
damage to the Joint and loss of fit may result. Handling of the

assembly with care 1s permissible within 2 mlnutes after joining. ~.
Allow 15 mimutes for the jolnt to develop good handling strength. © )
{e) VisibilMlty of Maridng. Posltion pipe and fittings so that
ldentifying markings are readily v151b1e for inspectlion when
instalied.
5.1.4 Joints

(a) Threading Comnections. Do not cut threads on ABS drain, waste
and vent pipe. Molded threads are permitted. Adapter fittings
for transition to threaded continmuation are required. The Joint
hetween the ABS pipe and transition fitting shall be of the scl-
vent cement type. Only approved thread tape or thread lubricant
specifically intended for use with ABS plastic plpe shall be
used. Conventlonal plpe thread compounds, putty, linseed oll
base preoducts, and unknown mixtures shall be avoided.

(b) Connections to Traps. Comnect threaded traps and trap nuts by
means of approved threaded adaptors.
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in the drainage system by means of an approved threaded adapter
fltting. Install calk-type closet flanges In accordarice with the
procedures qutlined In (f) below.
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5.2
5.2.1

5.2.2
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(d) Connection to Non-Plastic Piping. When comnecting plastic pipe
to other types of pilping, use only approved types of fittings and
adaptors, deslgned for the specific fransition intended. Consult
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the manufacturer.

{e) Thread Tightness. Where a threaded Joint is made, obtaln tight-
ness by maximum hand tightening plus additional tightening with
a strap wrench not to exceed one full turn.

(f) Transition to Bell-arnd-Spigot Pipe. Make comnections or transi-
tions to bell-and-splgot cast iron soll pipe and fittings, and to
bell-and-spigot pipe and fittings of other materlals, utilizing
approved mechanical compression Jeints designed for this use, or
utilizing caliked Jolnts made in an approved marmer. In calldng,
pack the Joint with cakum or hemp and £ill with molten lead to a
depth of not less than 1 inch. Allow a peried of 4 minutes for
cooling, then calk the lead at the 1nside and outside edges of the
Joint. Do not overheat the lead; heat to its melting point only.

(g} Aligrnment and Crade. Allgn all piping system components proper-
ly without strain. Do not bend or pull pipe Into pesiticn after
being solvent welded. The grade of horizontal drainage and vent
piping shall be as specified in the applicable code.

(h) For further information on making Jjoints and connections with ABS
pipe and fittings, consult:

PPI Plastics Piping Manual
PPI TR 12

PVC

Solvent Cements

Use solvent cements which meet the requirements of ASTM Specification
D 2564, Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Pipe
and Fittings, and which are packaged in 1 quart contalners or smaller
for field use. If, within the shelf 1ife of the cement, thinning is
required use only thinner supplled by the cement manufacturer for the
specific cement being thinned.

Socket Fit

PVC pipe and fittings are manufactured to close tolerances. Close
tolerances are required to ensure satisfactory "interference" fit
between plpe and fitting during the solvent cement joining. Use only
plpe and fitting combinations that give interference fits. Pipe and
fittings that give a loose fit in the socket will not properly fuse
chemically. Allowable tolerances provide a force fit, thus assuring
chemlcal fusion ylelding maximum strength of solvent cemented jolnts.
Attempting to compensate for a loose fit after assembly by applying
additicnal cement will result in an unsatisfactory joint.



5.2.3

Joining Technique

(a) Cutting the Pipe. See 5.1.3 (a) above. Cutting requirements
for PVC are the same as for ABS.

(b) Cleaning Pipe. See 5.1.3 (b) above. Cleaning requirements
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(c) Application of Cement. See 5.1.3 (c¢) above. Cement applica-
tlon requirements for PVC are the same as for ARS.

(d) Assembly. See 5.1.3 (d) above. Assembly requirements for
FVC are the same as for ABS.
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(e) Visibility of Marking. See 5.1.3 (e) above. Requirements
~ 3 1
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5.2.4 Joints

(a) Threaded Connectlons. Do not cut threads on PVC drain; waste,
and vent pipe. Molded threads are permitted. Adapter fittings
for transition to threaded construction are required. The joint
between the PVC plpe and transition fitting shall be of the sol-
vent cement type. Only approved thread tape or thread lubrlcant

it o
Q'r‘\.c:nr"‘lf"! call 1y intended for use with PVC -rﬂ lastic p{he Sh 11 be used.

Conventional pipe thread compounds, Dutty linseed oil base pro-
ducts, and unknown mixtures shall be avoided.

(b) Connections to Traps. See 5.1.4 (b) above. Requirements for
comnecticon to threaded traps and trap nuts are the same for PVC
as for ABS.

(c) Comnection to Closet Flarge. e 5.1
r

for cormmection to closet Flapges

1.4 (¢) above. Requirements
e the same for PVC as for ARS.

(d) Cormection to Non-Plastic Pipe. See 5.1.4 (d) above. Requirements
for cormmection to non-plastic plpe are the same for PVC as for ABS.

(e) Thread Tightness. See S5.1.4 (e) above. Requirements for thread
tightness are the same for PVC as for ARS.

(£} Transition to Bell-and-Spigot Pipe. See 5.1.4 (f) above. Require-

ments for transition to bell-and-spigot plpe are the same for PVC
as for ABS.

(g) Aligrment and Grade. See 5.1.4 (g) above. Requirements for
allgnment and grade are the same for PVC as for ARBS.
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(h) For further information on making Jolnts and connections with
PVC pipe and fittings, see ASTM D 2855, Making Solvent-Cemented
Joints With Poly(Vinyl Cnhloride) (PVC) Pipe and Fittings. This
document dilscusses joints and comnectlons, Including cleaners
and primers, viscosity of cements for different sizes of pipe,
and illustrations showlng technlques. See also PPI Plastices
Piping Manual and PPI TR 13.

CONTROL: OF THERMAL EXPANSTON AND CONTRACTION

Thermal Expansicn

Allow for thermal expanslion and movement in all piping installations
by the use of approved methods. Support, but do not rigidiy restrain
piping at branches or at -changes of directlon. Do not anchor pipe
rigidly in walls. Holes through framing members shall be adequately
sized to allow for free movement. The amount of longltudinal thermal
expansion for installations subject to temperature changes may be
estimated from Tables 6.1-1 and 6.1-2. The linear expansion shown 1s
independent of the diameter of the pipe. Burled plplrng, or piping
installed in the crawl space under a bullding, is normally subject to
less than the amblent temperature change.

ABS and PVC DWV pipes are not normally adversely affected by crdinary
operating temperatures in warm spaces (nominally not over 120 F), e.g.,
parking -garages and boller/mechanical rooms. However, such pipes shall
be protected from mechanical damage and from potential damage due to
cleose proximity to hot surfaces.



THERMAL. FXPANSTON TABLE FOR ABS PLASTIC PIPE

TARLE 6.1-1.
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TABLE 6.1-2.
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THERMAL: FXPANSICN TABLE FCR PVC PLASTIC PIPE

Température Change, °F

" R
&g 8
. kel

For length of run of 60 feet the chart indlcates that the Installation

| ]
I |
I (
i i | i i
l i o | 0 | &8 | ™ B
| l l l ! |
l |
{ | T.eneth Chanoe 4n
i i el = il b w RS B
] | l l } | |
l 0 | 0.28 | 0.3 | 042 | 049 [ 0.56 | 0.63 | 0.
[ o | 0,56 1 0.0 | 0.8 [ 0.97 | 111 | 1.25 | 1.39
} 60 booo.84 ] 1004 | 1.2 | 1.46 1 1.67 | 1.88 | 2.9
| © ] 1.3 | 139 | 167 | :.9% | 2.23 | 2,51 | 2.78
} 100 : 1.39 ; 1.74 f 2086 % 2.4y ; 2.78 : 3.13 ; 3.48
Example

Highest temperature expected 100

Lowest temperature expected 50 °F

Temperaturs change 5C °F

should provide for a linear expansion of 1.04 inches.
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6.2 Methods for Control

6.2.1 Above-Ground DWV Installations

Pxpansion or contractlon seldom presents any problems in DWV
installations In one and two family dwellings due to the short
lengths of plping involved. ' It does became of concern in high
rise bulldings where long stacks are Involved, or in large

bulldings with long runs of above—ground norizontal drains

(e.g. suspended vuilding dralns). There are three generally
recognized methods . of accommodating expansion-contraction, as
described below.

(a) If the DWV system 1s deslgned with one or more offsets
in the stack or bullding drain, the offsets alone may
provide a sufficlent means for accomodating thermal
expansion. The required lengths of offset for two plpe

diameters and three pipe lengths with a temperature

change of 50 °F are shown in Table 6.2-1 3/.

3/ See PPI Plastics Piping Marnwal, Chapter 3 for formula and discussion.
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TABLE 6.2-1 MINIMUM LENGTH OF OFFSET, 4/ L2, FOR A 50 °F TEMPERATURE

CHANGE
| | |
| Il | | L2
f {Length of Run) { DI AMFTER E (Length of Offset)
I I | ABS PVC
I ft. } in. in. in.
| ]
| - D 1 3 | 29 | 21
| | ) R
I iy, I 3 | 41 I g
| A
I &0 I 3 | 50 I 36
I I 4 ! 57 I 41
J J J J

I 1 ———— Restraint
L1
-4— .2 -

- Restralnt

4/ Based on Eq (2), Page 25, PPI Plastics Piplng Manual



~14-

If the main run orf plpe (e.g. a soil or waste stack) 1s subJect to
longitudinal movement at the point of comectlon of a branch pipe
(e.g., a fixture drain or & trap arm) the minimm length of branch
blpe shall be in accordance with Table 6,2-2, _

TABLE 6.2-2 MINIMUM LENGTH QF BRANCH, U4/ 1.2, FOR & 50 °F TEMPERATURE

CHANGE

l l [ I
! L1 ! D Hi L2 . |
JI (Length of Run) ; (Branch Diameter) ! (Length of Offset) |
i {(Min.,) i

! ! I [
- | I ABS I PVC !
,i ft. : in., {, in. 'l in. i
| [

g 6 ! 112 | 0 | 7.5 l
! | 2 | 12 | 8.4 |
: T A A
l 8 | 11/2 | 12 } 8.7 |
I i 2 I 13 | 9.7 f
: A R
I 0 | 11/2 | 14 l 9.7 l
! | 2 [ 15 i 11 !
| 3 I R
] 2 | 11/ | 19 | 14 f
! | 2 ! 21 [ 15 |
| A
f D [ 11i/2 | 23 | 17 !
| | 2 | 26 ! 19 i
[ | 3 f 32 f 23 i
! i r i |

T 34——-— Res tr'aint\
L1 D \

; .
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6.2.2
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(b) In many designs, expansion Joints may be used for either
PVC or ABS. There are a number of designs available
whilch are basically a slip joint wlth an elastomeric
seal; others utilize a bellows principle. If these methods
are employed, the expansion Jolnts shall be Installed at
intervals not exceeding P 4., and 1n accordance with the
manufacturer's recomnendatlions. Except at urusually low
or high ambient temperatures, install the expanslon Joint
in the neutral (mldpoint) position so that 1t can move in
either directlon to take care of either expanslon or con-
traction. For vertical piping (e.g., s0ll, waste and vent
stacks) the plpe shall be anchored elther by securing the
branches cor by the installation of fixed clamps around the
vertical pipe at or near each expansion joint to prevent the
Joint from telescoping together due to the welght of the
stack. The recomendations of the expansion joint marmufac-—
turer shall be followed In the application and installation
of expansion Joints.

(¢) For ABS DWV there i1s a third method - the use of restraint.
Engineering studles have shown that by restraining the pipe
every 3 ft. to prevent longltudinal movement, satisfactory
installations can be made. Tenslle or compressive forces
developed by contraction or exparnsion are absorbed by the
plping itself without harm. If the restraint methed is
used, specilal stack anchors, avallable from several manu-
facturers, shall be used and installed according to the
manmifacturers' recommendations.

(d) Except where rigid anchoring of DWV plping 1s required
or 1s otherwlse appropriately provided, pipe hangers and
supports shall be installed so as to permit longitudinal
movement of the plpe and fiftings near walls, cellings,
floors and framing members. Such hangers and supports
shall pe positioned so that ample clearance is provided
to avold interference wlth thermal movement.

Underground Plping

Thermal expansion and contraction is generally not a problem
with underground plping such as bullding drains and bullding
sewers. Movements in buried piping are generally less than in
above—ground Installations because of the meore stable tempera-
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If pipe of 3 in. diameter or less 1s Installed at a tempera-
ture lower than the expected maximum service temperature, as

in winter, the plpe may be installed stralght, brought to the
(higher) service temperature and the Increased length taken up
by snaking. The trenching may then be backfilled in the normal
manner. Rigid pipe with solvent cemented joints or other rigid
couplings, up to 3 iIn. nominal size, can be handled by snakirg,
provided the jolnt has cured sufficlently. Offsets and loop

lengths for snaking rigld pipe are shown in Table 6.2-3,

For larger sizes of pipe, snaking is not practical, or possible,
in most cases. When snaking is not possible the line shall he
completely Installed except that 1t is left unconnected at one
end. The pipe 1s then brought to wilthin 15 °F of the service
temperature and the final comnectlon made. This can be accom—
plished by "shade" backf1lling in summer, i.e. allowing the pipe
to cool at night and then commecting early in the morning, or by
cooling with water. The stresses produced by the final 15 °F
Temperature change will be absorbed by the piping without harm.
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{applicable to sizes of 3 in. and less)

TABLE 6.2-3 RECOMMENDED OFFSELS AND LOOP LENGTHS FOR SNAKING RIGID ABS/PVC FPIPE
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RFQUIREMENTS FOR HANGERS AND SUPPCRTS

Hangers and straps shall not compress, distort, cuft or abrade
the piping and shall allow free moveament of pipe. Support all
piping at intervals of not more than 4 ft., at ends of branches
and at change of direction or elevatlon. Supports shall allow
free movement. Maintain vertical plping in stralght alignment.
Support trap arms in excess of 3 ft. in length as close as
possible to the trap. Securely fasten closet rings to the floor
with corrosion~resistant fasteners with top surface of clozet
ring 1/4 in. above the finished floor. Stabilize closet bends
or stubs against all horizontal or vertical movement. Protect
pipe exposed to damage by sharp edges (e.g. in passages through
structural members, sheet metal, subflooring etc.) with gromets
cr sleeves of rubber or plastic.

UNDERGROUND PIPING

Trenching and Bedding

(a) Bullding drains under floor slabs

Make trench bottoms smooth and of uniform grade with elther
undisturbed soll or a layer of selected and compacted back-
111 so that no settlement will be encountered. Pipe must
bear on this material throughout the entire length of 1ts
barrel.,

{(b) General recommendations

The width of trench shall be no greater than required to
permit Joining of the pipe in the ditch.

The trench bottom shall be continucus, relatively smooth
and free of rocks. Where ledge rock, hardpan or boulders
are encountered, the trench bottom shall be padded using
sand or compacted fine grained soils,

The plpe shall be uniform and continucusly supported over
1ts entire length on firm, stable materlal. Blocking shall
not be used to change pipe grade or to lntermittently
support plpe across excavated seections.

S
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Provide a minimum cover of 24 in. for locations subject to heavy
overhead traffic. A minimum cover of 12 to 18 in. is normally
adequate for locations subJect to no overhead traffilc or light
overhead traffic. FProvide sufficient cover to prevent stress
levels 1n excess of the manufacturer's published load ratings due
to the superimposed statle and dynamle loads for the applicable
installation conditions. Burial depth shall be limited to depths
such that combined earth loads and superlmposed statlc and dynamic
loads will not yleld sftress levels In excess of the manufacturer's
published load ratings for the applicable Installation conditions.
Effects of ground freezing shall be consldered also when plpe is
Installed at depths subJect to frost penetration.

Frbedment and Backfilling

FEmbedment

Use a graded, compacted backf1ll material of particle slze of 1/2
in. or less to surround the plpe. Place the backf1ll in layers,
and compact each layer sufflclently to develeop uniform lateral
passive soll forces agalnst the plpe during the backfilling and

compacting operation. Sand and gravel containing a qio’n"if‘ﬂ cant

Drnpovfion of fine—sgrained mater*al such as silt and nlay, shall
be compacted by mechanical ftamper or by hand.

8.3.2 Backfilling

8.3.3

The remainder of the backfill above the pipe soll encasement area
shall be placed and spread 1n approximately uniform layers In such
a manner as to 111 the trench completely so that there will be no
unfilled spaces under or near rocks, or lumps of earth in the back-
f11l. Remove large rocks, frozen clods and other debris greater
than 3 in. in dlameter from the backflli. The flnal backfill may
be consclldated by using rolling equipment or heavy tampers except
that under sidewalks and driveways the backfill shall be compacted

Fv T rnrrara BT V14me Ariidrmart ahnll ymeatk ko 11aad dn Acrmasld AadsS e
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Initial backfill.

Compaction

Vibratory methods are preferred when compacting sand or gravels.
Best results are obtained when the solls are in a nearly saturated
condition. Where water flooding is used, provide sufficient initial
backf111l to insure complete coverage of the pipe. Addlitional
material shall not be added untll the water flooded bhackf11l is
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firm enough to walk on. Avold floating the pipe.
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Additional information on underground installation 1s glven in
ASTM D 2321, Underground Installation of Flexible Thermoplastic
Sewer Plpe. Particular attention must be gilven to compacting the
embedment on both sides and underneath the haunches of the plpe
to ensure maximum ability to support soll loads and superimposed
static and dynamic loads.

PROTECTICN OF VENT TERMINALS FROM THE EFFECTS OF L{NG-TERM EXPOSURE
TO SUNLIGHT

Plumbing vents of ABS or PVC exposed to sunlight shall be protected
by exterior type water-base synthetic latex palnts. Where roof or
amblent temperatures near vent terminal are expected to exceed 165
°F (for ABS) or 10 °F (for PVC) the terminal shall be protected by
means of reflective shielding and thermal insulation. Deformation
of these materials 1s based on tests. In the field, experience
should be exercised in determining these temperatures.

PROTECTION AGATNST FREEZING

Alcohol or petroleum products shall not be used to protect traps,
fixtures and devices of ABS or PVC from the effects of freezing water.
Use only approved plastic pipe antifreeze packaged for this purpose,
or orie of the followling sclutions:

() Sixty percent by weight of glycerin in water mixed
at 73 °F.

(b) Twenty-two percent by weight of magneslum chloride
or sodium chlopride in water.

INSTALLATTON IN WARM SPACES

ABS and PVC DWV pipes are not normally adversely affected by ordinary
cperating temperatures in warm spaces (nominally not over 120 °F),
e.g., parking garages and boller/mechanical rooms. However, such
rlres shall be protected from mechanical damage and from potential
damge due to close proximity to hot surfaces.

PROTECTION AGAINST HARMFUL CHEMICALS AND POWER CLEANING EQUIPMENT

Contractors that perform cleaning services on plastic DWV pipes
should be competent and aware of the limitations of these materials.



