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INTRODUCTION

1 Scope

1.1

These requirements cover polyvinyl chloride (PVC) pressure pipe, machined couplings, fabricated

fittings and gaskets and oriented polyvinyl chloride (PVCO) pressure pipe and gaskets for use in

underground

fire protection systems and connections to such systems.

1.2 These requirements do not cover fittings that consist of mechanical joint retainer devices even when
intended for use with polyvinyl chloride (PVC) pressure pipe.

1.3 PVC p
Nominal Sizsg
with cast iron

1.4 PVCO
Pressure C
ANSI/AWWA

1.5 Require
service are
Appurtenang

pu | L ol Ll + 4 laall i <l + toal
MC diiud CUUPINITYS CUVTTTU Uy UTCOoT TCTUUITTITITTIS - oT'dil VT UToIyTiatlCu  alu

, Pressure Class (PC), and Dimension Ratio (DR), as specified in ANSI/AWANVA
outside diameter (CIOD) or steel (IPS) pipe as applicable.

pipe covered by these requirements shall be designated according~to the N
ass (PC), Expansion Ratio (ER) and Wall-Thickness-Ratio, (WTR), as
C909 for use with ductile-iron equivalent OD (DIOD) pipe.

ments for the installation and use of PVC pressure pipe and couplings for f
specified in the Standard for the Installation of Rfivate Fire Service Ma
es, NFPA 24 or the Standard for the Installation of Sprinkler Systems, NFPA 13.

2 Units of Measurement

2.1 Values
approximate

3 Compon

3.1 Except
requirements

3.2 Acomp

a) In
prody

b) Is g

stated without parentheses are the requifrement. Values in parentheses are €
information.

ents

as indicated in 3.2, a component of a product covered by this standard shall cq
for that component.

onent is not required to comply with a specific requirement that:

olves a feature or characteristic not required in the application of the com
ct covered by this standard, or

uperseded by a requirement in this standard.

rding to the
C900 for use

Nlominal Size,
specified in

ire protection
ns and their

xplanatory or

mply with the

bonent in the

3.3 A component shall be used in accordance with its rating established for the intended conditions of

use.

3.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

4 Reference Standards

4.1

and codes identified in this standard may be essential for compliance.

The following standards are referenced in this standard, and portions of these referenced standards
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American Society for Testing and Materials (ASTM) Standards
ASTM D638, Standard Test Method for Tensile Properties of Plastics

ANSI/ASTM D1598, Standard Test Method for Time-to-Failure of Plastic Pipe Under Constant Internal
Pressure

ANSI/ASTM D1599, Standard Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic
Pipe, Tubing, and Fittings

ASTM D1784, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated

LD\ /L)

Poly(VlnyI C 'uu'dc/\ (CrvGe) Cuulpuuudo

ANSI/ASTM P2564, Standard Specification for Solvent Cements for Poly(Vinyl Chleride) (PVC) Plastic
Piping Systems

ASTM D2837, Standard Test Method for Obtaining Hydrostatic Design Basis” for Thermpplastic Pipe
Materials or Rressure Design Basis for Thermoplastic Pipe Products

ANSI/ASTM |D3139, Standard Specification for Joints for Plastic-Pressure Pipes Using Flexible
Elastomeric $eals

ASTM E145, [Standard Practice for Evaluating Flat-Faced Gasketed Joint Assemblies
ANSI/ASTM K477, Standard Specification for Elastomeric-Seals (Gaskets) for Joining Plastic Pipe
ANSI/ASTM k1674, Standard Test Method for Joint-Restraint Products for Use with PVC Pipe
American Water Works Association (AWWA) Standards

ANSI/AWWA| C605, Underground Installation of Polyvinyl Chloride (PVC) and Molecularly Oriented
Polyvinyl Chlgride (PVCO) Pressure Pipe and Fittings

ANSI/AWWA|C900, Polyvinyl €hloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through 60 In.
(100 mm Threugh 1,500 mm)

ANSI/AWWA|C909,\Molecularly Oriented Polyvinyl Chloride (PVCQO) Pressure Pipe, 4 in. (100 mm) and
Larger

AWWA M23, PVC Pipe- Design and Installation
CSA Group

CSA B137.3-17, Thermoplastic pressure piping compendium, Rigid polyvinylchloride (PVC) pipe and
fittings for pressure applications

5 Glossary

5.1 For the purposes of this Standard, the following definitions apply in addition to those definitions
provided in ANSI/AWWA C900 and ANSI/AWWA C909.
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5.2 FUSION JOINT — A PVC joint where two sections of pipe or pipe fittings are joined by heating and
melting the mating surfaces and pressing them together.

5.3 GASKET SEATING AREA - The section of pipe or coupling that is, or has the potential to be, in
contact with the sealing surfaces of the gasket in intended assembilies.

5.4 PIPE SIZE — The nominal outside diameter of pipe that is compatible with cast or ductile iron (CIOD
or DIOD) pipe, or steel pipe (IPS) of the same nominal size.

5.5 RESTRAINED JOINT — A PVC or PVCO joint which is constructed to resist separation mechanically
through the use of integral joint features. The integral mechanical restraint may be designed to prevent

separation d

manufacturef.

CONSTRUC

6 Materials

6.1 PVCpi
a)Be

b) Md

defingd in ASTM D1784 except as allowed by 6.3; and

c) Ha
73.4°

The n

Matefials which have been evaluated-on behalf of the manufacturer in accordanc

D283
1120,

6.2 Finishe|
(49.0 MPa)

evaluation ag

6.3 Noncor]

pelletized, a
compound, i

and the finishec

TION

pe and fitting materials and PVCO pipe materials shall:
made with virgin PVC resin;

et or exceed the physical and chemical properties of Cell Class 12454 virgin cq

E (23.0°C) as defined in ASTM D2837.

nanufacturer shall provide data demonstrating compliance with the HDB rating

/ or listed on an equivalent basis, for example listing in PPl Technical Report
shall be considered to have met the intent of these requirements.

 PVCO pipe shallhave an established hydrostatic-design-basis (HDB) rating

defined in ASTM D2837.

taminated*PVC and PVCO pipe from the manufacturer's production that is
nd dry-blended by the manufacturer with the same grade and Cell Class ¢

1e-to hydrr\efafir\ thrust 'Fnrr\ne, ordue-to installation teansile fr\rnne, oL hr\fh, as-defined by the

mpounds, as

Ve an established hydrostatic-design-basis (HDB) rating of 4000 psig (27.6 MPa) for water at

fequirements.
e with ASTM
TR-4 for PVC

of 7100 psig

as determined._by)testing in according with test method ANSI/ASTM D1598, with data

reground, or
f PVC virgin

5 netprohibited from being used provided that the blended compound is the sa

e Cell Class

6.4 Qualification of alternate PVC pipe and fitting materials shall be evaluated on the basis of:

a)Su
b) Bu

stained Pressure, 14.4 or 15.4;

rst Pressure, 14.5 or 15.5;

c) Flattening, Section 18;

d) Ap

parent Hoop Tensile Strength (Ring-Tensile), Section 19; and

e) Extrusion Quality, Section 20.
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7 Gasketed Joints

7.1 Gasketed PVC pipe joints, couplings and fittings shall be supplied with gaskets as specified in
ANSI/AWWA C900.

7.2 If couplings are used to join the pipe, couplings and gaskets shall be supplied according to the
quantities specified in ANSI/AWWA C900. Each coupling shall be of the same composition, nominal size,
and Pressure Class as the pipe.

7.3 Gasketed PVCO pipe joints shall be supplied with gaskets as specified in ANSI/AWWA C909.

8 DimensignsandPressure€lass

8.1 For PVQ pipe, couplings and fittings, the dimensions for each size and Pressure. Clasg shall be as
specified in ANSI/ANSI/AWWA C900, with a minimum required PC of 150.

8.2 For PVLO pipe, the dimensions for each size and Pressure Class\shall be as|specified in
ANSI/ANSI/AWWA C909, with a minimum required PC of 165.

9 Imperfections

9.1 PVC Pige shall meet the workmanship requirements of ANSI/AWWA C900.
9.2 PVC Fitfings shall meet the workmanship requirements‘of ANSI/AWWA C900.
9.3 PVCO Hipe shall meet the quality requirementsiof ANSI/AWWA C909.

10 Sealing [Gaskets

10.1 A sealing gasket shall be made ef.a’vulcanized natural rubber or a synthetic rubber cqmpound and
shall have uniform dimensions and sufficient thickness to provide a compression-like seal] Elastomeric
gaskets for PC pipe and fittings shall meet the requirements of ANSI/AWWA C900. Elastomeric gaskets
for PVCO pipe shall meet the~requirements of ANSI/AWWA C909. Physical properties of the sealing
material shalllbe in compliance with the criteria in ANSI/ASTM F477 for High-Head Applicatipns (150 kPa
or 50 ft of hegd and abovg):See Elastomeric Parts, Section 12.

PERFORMANCE

11 General

11.1 Representative samples of each Pressure Class and nominal size of PVC pipe and couplings or
PVCO pipe shall be subjected to the tests described in Sections 12 — 22.

12 Elastomeric Parts

12.1  An elastomeric part used to provide a seal shall have the following properties when representative
samples are tested as specified in the Standard for Gaskets and Seals, UL 157:

a) Single material and sealing (soft) portion of dual material gaskets:

1) For EPDM and nitrile — Minimum tensile strength of 1500 psi (10.3 MPa), and minimum
ultimate elongation of 300 percent.
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2) For all other materials — Minimum tensile strength of 2000 psi (13.8 MPa), and minimum

ultimate elongation of 300 percent.

3) Maximum set of 25 percent.

4) After accelerated aging for 96 hours at 70°C:
i) Maximum decrease in tensile strength — 15% of original.
i) Maximum decrease in elongation — 20% of original.

iii) Maximum increase in hardness (Shore A) — 8 points.

b)Re

13 Sealing

13.1 Sealin
function as a

13.2 Follow
other signs ¢
seal. There

demonstrate
15.3, as appl

13.3 A con
full-draft, cir

manufacturef

support is to
The sampleq
+3.6° F) for

5) The compression set of samples of rubber seals shall not exceed 20 p
original thickness after being compressed to three-fourths of the original thickn

faining (hard) portion of dual material gaskets:

1) Minimum tensile strength — 1200 psi (8.3 MPa), and minimum ultimate elo
percent [1 to 2.25 inches (25.4 to 57.2 mm)].

2) Those properties relating to minimum tensile strength-and elongation after

and temperature for oven aging is 60°C (140°F).
Gaskets and Plastic Components

g gaskets containing plastic componentsithat are not fully encapsulated and a
h active component for the sealing gasket shall meet the requirements of this se

ing air-oven aging for 180 days™at 121°C (250°F), there shall be no warping
f deterioration of a plastic component that may preclude the intended operati
shall be no cracking of any-plastic component. A joint with aged plastic com
acceptable performance_when subjected to Leakage, 14.2 or 15.2 and Asse
cable.

plete sealing gasket, including the plastic components to be aged are to be s
Culating-air .oven that has been preheated at full draft, to 121 £1°C (25
may exclude the elastomeric portion of the sealing gasket from aging. THh
be sueh.that the samples are prevented from touching one another or the side
are to be aged for 180 days at full draft and then allowed to cool in air at 3
at_least 24 hours before conducting any test or dimensional check. Prior

ercent of the
ess.

ngation — 125

bven aging as

specified in UL 157. The maximum service temperature used to determine {he oven time

e intended to
ction.

creeping, or
bn of the joint
ponents shall
mbly, 14.3 or

upported in a

1+8°F). The
e manner of
5 of the oven.
3 +2°C (73.4
to any tests,

elastomeric components of the sealing gasket shall be added to the sealing gasket if not included in the
aging test. As used in this test, the term "full draft" refers to the air flow over the samples in the oven with
the air inlet and outlets fully open. The oven used for accelerated aging is to be Type IIA as specified in the
Standard Specification for Gravity-Convection and Forced-Ventilation Ovens, ASTM E145.

13.4

If a plastic material cannot withstand the temperature indicated without softening, distortion, or

deterioration, an air-oven aging test at a lower temperature for a longer period of time may be used. If a
material is capable of withstanding a higher temperature than that specified in 13.3 without excessive
softening, distortion, or deterioration, an air-oven aging test at a higher temperature for a shorter period of
time, but not less than 30 days, shall be permitted. The duration of exposure is to be calculated from the
following equation:

D = (790000)¢ 0%
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in which:

Dis th

e test duration in days, and

tis the test temperature in °C

13.5 Following immersion in tap water at 87 +2°C (189 +3.6°F) for 180 days, there shall be no warping,
creeping, or other signs of deterioration of a plastic component that may preclude the intended operation
of the joint seal. There shall be no cracking of any plastic component. A joint with aged plastic components
shall demonstrate acceptable performance when subjected to leakage and assembly . If a material cannot
withstand the temperature specified in 13.3 without excessive softening, distortion, or deterioration, a
water aging test at a lower temperature for a longer period of time shall be applied. The duration of

exposure is t

in which:
D is the test duration in days, and
tis thg test temperature in °C
14 Tests fof Pipe, Couplings, and Fittings with Unrestrained Joints
141 Generjl
14.1.1 The fequirements in this section apply to pip€, couplings and fittings with unrestraine
also apply to|pipe, couplings and fittings that are designed with a restrained joint intended

tensile forces
intended to rg

14.1.2 All tg
restrained to

pe CalCulated trom the 1ollowing tormula.

D = (74800)e 0093

during installation. For pipe, couplings and fittings that are designed with a re
sist separation due to hydrostatic thrust forces under pressure, see Section 15.

st pressures shall be innaccordance with Table 14.1 for the applicable test. J
brevent longitudinal separation at the joints during testing.

j joints. They
only to resist
strained joint

bints may be

Table 14.1
Pressure Test Requirements
Test pressure, psig
Pressure Leakage

DR Class/Rating (50% 7 Z-1T7Ztimes / burst) Sustained Hydrostatic Burst Peak Base
275 150 75/375/475 320 300 475 122 61
26 160 80/400/500 340 320 500 127 63
25 165 85/415/535 350 330 535 132 66
21 200 100/500/630 420 400 630 159 79
18 235 120/590/755 500 470 755 188 94
17 250 125/625/800 530 500 800 198 99
14 305 155/765 /985 650 610 985 244 122

14.2 Leakage

14.2.1

All joints shall be designed to be leak-free and shall not leak when subjected to the Internal
Pressure Testing using the methods in ANSI/ASTM D3139 as specified in ANSI/AWWA C900 or
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ANSI/AWWA C909 as applicable. All samples are to be assembled in accordance with the manufacturer's
installation instructions.

14.3 Assembly

14.3.1 Pipe joints made with minimum clearances between the pipe spigot and bell or coupling,
determined in accordance with the manufacturer's tolerances, shall, when assembled as specified in
14.3.2, exhibit no damage to gaskets, pipe, or coupling sections. Cut or torn gasket materials and chipped
or broken pipe or coupling sections do not comply with the requirement.

14.3.2 Representative samples of each Pressure Class and size of pipe and couplings shall be

machined or,

anufacturer's

drawings for
classes, test
shall be joi
manufacture

otherwise maodified-as reauired to-the minimum clearance-snecified - on-the.
< 1

each size. Where the minimum clearances for a joint are identical across mul
ng of a single pressure class is representative of other pressure class(Two
ned together in accordance with the manufacturer's assembly instguction
's recommended lubricant.

14.4 Sustajined pressure

1441 PVQ

pipe specimens shall not fail, balloon, burst or weep when tested in accord

sustained pressure tests in ANSI/AWWA C900.

1442 PVQ

O pipe specimens shall not fail, balloon, burst or. weep when tested in accord

sustained pre¢ssure tests in ANSI/AWWA C909.

14.5 Burst

14.5.1 PVd
pressure tes

14.5.2 PVQ
for machined
used.

| 1453 Pvd
pressure tes

pressure

pipe, including any integral bell end, shall not fail when tested in accordance
s in ANSI/AWWA C900.

couplings (if provided) shall not fail when tested in accordance with the burst

iple pressure

pipe sections

s, using the

ance with the

ance with the

with the burst

ressure tests

couplings in ANSI/AWWA C900 for the pipe with which the couplings are d¢signed to be

O pipe, including any integral bell end, shall not fail when tested in accordance
s in ANSI/JAWWA C909.

with the burst

I 14.6 Presqure integrity, fittings

14.6.1 FabricatedPVCHittings shattnotfait, battoomn, burst, or weep when testedimaccordance with the

pressure tests for fabricated fittings in ANSI/AWWA C900.
| 14.6.2 Deleted
| 14.6.3 Deleted

| 146.4 Deleted
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15 Tests for Pipe, Couplings and Fittings with Restrained Joints for Hydrostatic Thrust Forces

(PVC only)
15.1 General
15.1.1 The requirements in this section apply to pipe, couplings and fittings that are designed with a

restrained joint intended to resist separation due to hydrostatic thrust forces under pressure.

15.1.2 Allte

Exception: Wh

the pipe pres
pressure ratil
extrapolation

15.1.3 After|
are to be mad

15.2 Leaka

15.2.1
testing.

In ad

15.2.2 Testi

15.3 Assenpbly

15.3.1 Rest

15.4 Sustained pressure

15.4.1 Rest
with the sustd

15.4.2 Testi
separately eV
and 15.1.1.

15.5 Burst

st pressures shall be in accordance with Table 14.1 for the applicable test.

ngs in Table 14.1. Only the indicated pressure ratings may be used, noint

is permitted. See also Marking, 25.2, and Installation Instructions, Section(28:

assembling in accordance with the manufacturer’s installation instructions, no
e. No external restraint is to be used during testing.

je

dition to the requirements in 14.2.1, restrained joint testspecimens shall not se

g at a pressure lower than the pipe pressure class is permitted. See 15.1.1.

rained joint test specimens shall comply with the requirements in 14.3.1.

rained joint test specimens shall not fail, balloon, burst or weep when tested in
ined pressure tests|in ANSI/ASTM F1674.

g at a pressure lower than the pipe pressure class is permitted only when the p
aluated atithe pressure indicated in Table 14.1 using a suitable joint configurati

pressure

test methods, the joint may be rated for a pressure

lower than
er available
erpolation or

adjustments

barate during

accordance

ipe has been
on. See 14.4

15.5.1

tests in ANSI/ASTM F1674.

Restrained joint test specimens shall not fail when tested in accordance with the burst pressure

15.5.2 Testing at a pressure lower than the pipe pressure class is permitted only when the pipe has been
separately evaluated at the pressure indicated in Table 14.1 using a suitable joint configuration. See 14.5

and 15.1.1.
15.6 Cyclic

15.6.1

surge pressure

Restrained joint test specimens shall reach 1,000,000 pressure cycles when tested in accordance

with ANSI/ASTM F1674. Samples representative of size range, and maximum pipe pressure class for
each joint design specified in the manufacturer's installation instructions shall be tested.
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15.6.2 Testing at peak and base pressures lower than the pipe pressure class is permitted. See 15.1.1.

16 Tests for Fusion Joints

16.1

The highest pressure class of every nominal diameter of pipe manufactured for fusion shall meet

the axial strength qualification test requirement using full wall thickness coupon samples in accordance
with ANSI/AWWA C900.

17 Tests for Fittings

17.1 General

17.1.1 Unlgss otherwise specified in the individual methods, all test pressures shall e “ip accordance
with Table 14.1 for the applicable test.

17.2 Hydrgstatic integrity

17.2.1 Fabricated PVC fittings with butt-fusion or thermal weld segmentyoints shall not fail when tested
in accordande with the burst pressure tests in ANSI/AWWA C900. Test specimens shall bg prepared in
accordance with the requirements of ANSI/AWWA C900 and wijth ‘the manufacturer’s recommended

procedures g
tested only 4
shall be ched

17.2.2 Solv
tests in ANS
ANSI/ASTM
parameters.

18 Flattening Test

nd parameters. Test sample segments joined by thermal weld other than butt-f
fter the first 20 percent or less of the weld thickness’is applies. All test samp
ked for discontinuity prior to testing.

ent-cemented PVC joints shall not fail when tested in accordance with the b
I/AWWA C900. Test specimens shall be prepared in accordance with the re
D2564, ANSI/AWWA C900 and with"the manufacturer’s recommended prd
All test sample segments shall be checked for quality prior to testing.

sion shall be
es segments

urst pressure
uirements of
cedures and

18.1 PVC pipe specimens shall exhibit no evidence of splitting, cracking, or breaking, when tested as
specified in ANSI/AWWA C900.
18.2 PVC( pipe specimens shall exhibit no evidence of splitting, cracking, or breaking, when tested as

specified in A

19 Appare

NSI/AWWA'C909.

ht Hoop Tensile Strength (Ring-Tensile) Test

19.1

The apparent tensile strength of PVC pipe ring specimens at yield shall not be less {

when tested in accordance with ANSI/AWWA C900.

han 6,300 psi

19.2 The apparent tensile strength of PVCO pipe ring specimens at yield shall not be less than 160
percent of cell class 12454 pipe material in accordance with ANSI/AWWA C909.

20 Extrusion Quality Test
20.1 PVC pipe specimens shall not fail when tested in accordance with ANSI/AWWA C900.

20.2 Unexpanded PVCO pipe specimens shall not fail when tested in accordance with ANSI/AWWA
C9009.
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