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AWWA Standard

This document is an American Water Works Association (AWWA) standard. It is not a specification. AWWA standards
describe minimum requirements and do not contain all of the engineering and administrative information normally
contained in specifications. The AWWA standards usually contain options that must be evaluated by the user of the
standard. Until each optional feature is specified by the user, the product or service is not fully defined. AWWA publication
of a standard does not constitute endorsement of any product or product type, nor does AWWA test, certify, or approve
any product. The use of AWWA standards is entirely voluntary. This standard does not supersede or take precedence
over or displace any applicable law, regulation, or codes of any governmental authority. AWWA standards are intended
to represent a consensus of the water industry that the product described will provide satisfactory service. When AWWA
revises or withdraws this standard, an official notice of action will be placed in the Official Notice section of Journal AWWA.
The action becomes effective on the first day of the month following the month of Journal AWWA publication of the official
notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scape ai..' provisions. An
American National Standard is intended as a guide to aid the manufacturer, the consumer, ¢ad th  gen: ral public. The
existence of an American National Standard does not in any respect preclude anyone, wheth=r ti 2t serson has approved
the standard or not, from manufacturing, marketing, purchasing, or using product.. procsses, or procedures not
conforming to the standard. American National Standards are subject to periodic review, and t1srs are cautioned to obtain
the latest editions. Producers of goods made in conformity with an American Natiohal Standard are encouraged to state
on their own responsibility in advertising and promotional materials or on tags ¢« | *hels that the goods are produced in
conformity with particular American National Standards.

Caution NoTice: The American National Standards Institute (ANSI) apprc ‘al ¢ >te c.ine front cover of this standard indicates
completion of the ANSI approval process. This American National Standc <d n. >y be revised or withdrawn at any time. ANSI
procedures require that action be taken to reaffirm, revise, or withd-aw thiz standard no later than five years from the date
of ANSI approval. Purchasers of American National Standards may -ecei e current information on all standards by calling
or writing the American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036; 212.642.4900,
or emailing info@ansi.org.

a N\ a
All “ic'its rreserved. No part of this publication may be
reproauccd or transmitted in any form or by any means,
alec. anic or mechanical, including scanning, recording, or any
| .1 formation or retrieval system. Reproduction and commercial

use of this material is prohibited, except with written permission
I from the publisher. Please send any requests or questions to
| permissions@awwa.org.

.

ISBN-13, print:  978-".64717-0.2-9 ISBN-13, electronic:  978-1-61300-558-3

DOI: http://dx.doi.org/10.12999/AWWA.C950.20

. -———

Al righos reserved. No part of this publication may be reproduced or transmitted in any form or by any means,
< =ctrenic or mechanical, including scanning, recording, or any information or retrieval system. Reproduction and
commercial use of this material is prohibited, except with written permission from the publisher.

Copyright © 2020 by American Water Works Association
Printed in USA

Copyright © 2020 American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-c950-20-pdf/

Committee Personnel

The AWWA Subcommittee on Revision of C950, which developed this revision, had the

following personnel at the time:

Richard C. Turkopp, Chair

D.P. Kozman, HammerHead Trenchless, Hilliard, Ohio

A. Marner, US Bureau of Reclamation, Denver, Colo.

H.P. Mercado, NOV Fiber Glass Systems, Escondido, Cal.
L.E. Pearson, Consultant, Vero Beach, Fla.

R.N. Renkes, Fiberglass Tank and Pipe Institute, Tulsa, Okla.
PA. Sharff, Simpson Gumpertz & Heger Inc., Waltham, Mass.
R.C. Turkopp, Hobas Pipe USA, Houston, Tex.

The AWWA Standards Committee on Thermosetting Fiberglass Reiniiced Plastic Pipe, which

reviewed and approved this standard, had the following perso.:n=l.at the time of approval:

Phillip A. Sharti Cr7ir

General Intere.« NV embers

R.A. Johnson, Russcor Engineering, Naples, Fla:

N.E. Kampbell, Rehabilitation Resource:Salutions LLC, Hilliard, Ohio

E.A. Meek (liaison, non-voting), Sta aarils Engineer Liaison, AWWA, Denver, Colo.
L.E. Pearson, Vero Beach, Fla.

PA. Sharff, Simpson Gunpc -tz & Heger Inc., Waltham, Mass.

M. Stuhr (liaison, non-+oting', Standards Council Liaison, Portland Water Bureau, Portland, Ore.

Producer Members

H.P. Mersade. NOV Fiber Glass Systems, Escondido, Cal.
R.N. Renkes, Fiberglass Tank and Pipe Institute, Tulsa, Okla.
. C. "% tkopp, Hobas Pipe USA, Houston, Tex.

User Members

N. Gan, Regional Municipality of Peel, Brampton, Ontario

A. Marner, US Bureau of Reclamation, Denver, Colo.

Copyright © 2020 American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-c950-20-pdf/

Contents

All AWWA standards follow the general format indicated subsequently. Some variations from this
format may be found in a particular standard.

SEC. PAGE
Foreword
I Introduction.......cceeeeveereenieeneeneenne. vii
LA Background......cccccoveinnecincinnnes vii
LB History...coccoviiiiiiiiiiiniiiiine vii
[.LC Acceptance......cccceevvivvuienveineennnnnnn vii
I Special Issues ...c.cceeverveveeencnieeruenes ix
II.LA° Nominal Metric Pipe Sizes,

Dimensions, and Tolerances....... ix
I Use of This Standard .........ccceuneeee. ix
[II.LA Purchaser Options and

Alternatives .......cccevveneeueneenne. ix
[II.B Manufacturer Options and

Alternatives .......ccevvevererenennnns ix
[I.C Modification to Standard ................ X
IV Major Revisions........ccccueviinini S\ Y
Vo Comments ....cooeeeeeeeneensitonees e X
Standard
1 General
L1 SCOPC.ciiiieeitiieitiiiiieiceicsiecic 1
1.2 PUIpoSe ...cccceeeitiviieniiiiicerieeeeens 1
1.3 Applicotion. e 2
2 References .........ccooveveevienieeienenne. 2
3 D efinitions.........cccoevvevievienenenennen. 3
% Requirements
4.1  Permeation .....c.cceceveevueeueneeniennnn 6
4.2 Workmanship.....c.cooeveneninnncne. 6

~

SEC.
4.3 Cell Classification System...............
4.4  Materials weeeeeeeeeeeeenn .
4.5 Pipe Dimensions ......c..ccecererueuens. .
4.6 Pressure Classes ........eeeweuetoeciinnnn. \
4.7  Stiffness Classes ......eeueeeeeeeeeeeiseunnnn.
4.8 Long-Term Ring-Bendi1 g Strain.....
4.9  Joint Types and Requirements.........
5 Verification
5.1 Inspaction and Testing....................
5.2  Rgjectiow: and Retesting..................
6 L livery
C1 0 Marking o
6.2 Shipping.....ccccccevirevievinincieinienee
6.3  Affidavit of Compliance.................
Tables
1 Dimensions for Inside Diameter
Series Pipe...ccooveveercvienieniennnen.
2 Metric Dimensions for Inside
Diameter (ID) Series Pipe.........
3 Dimensions for Qutside Diameter
(OD) Series Pipe With Steel-
Pipe Equivalent Iron Pipe Size
(IPS) ODS...evvvevveeecieeeceeene
4 Dimensions for Outside Diameter
(OD) Series Pipe With Cast-
Iron (Ductile-Iron) Pipe
Equivalent ODs ......cccoveuvnuenneee.
5 Metric Dimensions for Qutside
Diameter (OD) Series Pipe.......

Copyright © 2020 American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-c950-20-pdf/

SEC. PAGE  SEC. PAGE
6 Metric Dimensions for Outside 10.B Minimum Hoop Tensile Strength
Diameter (OD) Series Pipe Requirements (From Eq 2)
With Ductile-Iron Pipe (N/mm of Width) .....orrreeeennnns 22
Equivalent ODs ...c..ccvevvrvennnnne. 13 1A Minimum Axial Strength
7 Hydrosta.tlc Leak Test Pressure Requirements (Ibf/In. of
Requirements........cccceecveiuiennen. 17 CArCUMEerence) v 24
8 Ring Deflection Without Damage o )
, 11.B Minimum Axial Strength
or Structural Failure .................. 18 . p
9 Minimum Pipe Stiffness Requirements (N/mm o
Requirements.........cccoeveiuiennene 18 Circumference) ... BN 25
10.A Minimum Hoop Strength 12 Beam Strength Requiremei ts .......... 26
Requirements (From Eq 2) 13 Minimum Axial Comoressi =
(Ibf/In. of Width).......covuveeenenen. 21 Strength Requircmers.............. 27
Vi

Copyright © 2020 American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-c950-20-pdf/

Foreword

This foreword is for information only and is not a part of ANSI'/TAWWA C950.

I. Introduction.

LA, Background. This standard provides direction and guidance in selecting
and purchasing fiberglass pipe for use as pressure pipe in water distribution (including
services) and transmission systems for both aboveground and belowground installatior:-.

This standard describes 1-in. through 156-in. (25-mm through 4,000-mi.)
diameter pressure pipes. The primary materials used are thermosetting pelyester ar
epoxy resins, glass-fiber reinforcement, and, if used, aggregate. There are nine pressure
classes, which range from 50 psi through 450 psi (345 kPa through 3,"03 kPa), in
50-psi (345-kPa) increments. Stiffness classes described are 9, 18,36, cnd 72 psi
(62, 124, 248, and 496 kPa). This standard may be used te theexcanc applicable for
other sizes, pressure classes, and stiffness classes.

LB.  History. In June 1971, the AWWA Lag neering and Construction
Technical and Professional Committee organized t'ie Reiiforced Plastics Committee
to evaluate both the use of reinforced plastice. in +he water-supply industry and the
need for appropriate AWWA standards. T'ie Reiaforced Plastics Committee found
sufficient use and interest to support a recomuiendation that a standard be developed
for fiberglass pipe. The Standards Counci! authorized the formation of the Standards
Committee on Thermosetting Fiverglass Reinforced Plastic Pipe in October 1972, and
committee organization was emileted in December 1974. The first edition of the
standard was approved by -he AWWA Board of Directors on Jan. 25, 1981. Subsequent
editions were approyvcd on jane 23, 1988; Jan. 22, 1995; June 17, 2001; Jan. 21, 2007,
and Jan. 20, 2015. "1 ~is'edition was approved on April 20, 2020.

L.C.  Aeccprance. In May 1985, the US Environmental Protection Agency
(USEPA) entised into a cooperative agreement with a consortium led by NSF
Internaticnal (NSF) to develop voluntary third-party consensus standards and a
certi’cation program for direct and indirect drinking water additives. Other members of
he original consortium included the Water Research Foundation (formerly AwwaRF)
at d the Conference of State Health and Environmental Managers (COSHEM). The
American Water Works Association and the Association of State Drinking Water
Administrators (ASDWA) joined later.

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
Vii
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In the United States, authority to regulate products for use in, or in contact with,
drinking water rests with individual states.* Local agencies may choose to impose
requirements more stringent than those required by the state. To evaluate the health
effects of products and drinking water additives from such products, state and local
agencies may use various references, including

1. Specific policies of the state or local agency.

2. Two standards developed under the direction of NSE NSF'/ANSI*/CAN
60, Drinking Water Treatment Chemicals—Health Effects, and NSF/ANSI/CAN 61,
Drinking Water System Components—Health Effects.

3. Other references, including AWWA standards, Food Chemicals Codex, ‘Waro»
Chemicals Codex,® and other standards considered appropriate by the state or local
agency.

Various certification organizations may be involved in certifying produ:ts in
accordance with NSF/ANSI/CAN 61. Individual states or local ag2vcic: have authority
to accept or accredit certification organizations within their jurisdicticii. Accreditation
of certification organizations may vary from jurisdiction to jur ¢diction.

Annex A, “Toxicology Review and Evaluation Preced wres;” to NSF/ANSI/CAN 61
does not stipulate a maximum allowable level (MAL) o1’ 2 contaminant for substances
not regulated by a USEPA final maximum conta ninznt level (MCL). The MALs of an
unspecified list of “unregulated contaminants” are based on toxicity testing guidelines
(noncarcinogens) and risk characterizat'an meti:odology (carcinogens). Use of Annex
A procedures may not always be ideztica! depending on the certifier.

ANSI/AWWA C950 does rot (dd.ess additives requirements. Thus, users of this
standard should consult the appropriate state or local agency having jurisdiction in
order to

1. Determin¢ addiuves requirements, including applicable standards.

2. Deterniinc the status of certifications by all parties offering to certify products
for contact with, or ‘reatment of, drinking water.

3. Dete.mine current information on product certification.

* Persons outside the United States should contact the appropriate authority having jurisdiction.

" NSF International, 789 N. Dixboro Road, Ann Arbor, MI 48105.

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.

S Both publications available from National Academy of Sciences, 500 Fifth Street, N.W., Washington,
DC 20001.

viii
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II.  Special Issues.

ILA.  Nominal Metric Pipe Sizes, Dimensions, and Tolerances. Nominal metric
pipe sizes, dimensions, and tolerances were obtained from International Organization
for Standardization (ISO) and the European Committee for Standardization (CEN)
product standards for fiberglass pipes.

ITI.  Use of This Standard. It is the responsibility of the user of an AWWA
standard to determine that the products described in that standard are suitable for use
in the particular application being considered.

HI.A.  Purchaser Options and Alternatives. The following items should be covarea
by the purchaser:

1. Standard used—that is, ANSI/AWWA C950, Fiberglass Pressure Pipe, of
latest revision.
2. Specific service and installation considerations.
Lineal feet of each pressure and stiffness class and s e.
Details of federal, state, and local requirements (Sec. 4.4.1).
Pipe diameter size and series (Sec. 4.5.1).
Pressure classes (Sec. 4.6).
Stiffness classes (Sec. 4.7).
Whether plant inspection is requ.red "Sec. 5.1.1).
9.  Whether compliance with NSF/ANSI/CAN 61, Drinking Water System

Components—Health Effects, is re aiied.

© N s W

The purchaser may also specify e following:
1. Linelayoutshow.ng pocssure zones, including applicable design and transient
pressures within zoneswna points of change between zones.
2. Cell clas¢ ficatrion (Sec. 4.3).
3. Standad laying lengths (Sec. 4.5.2).
4. J¢'at configuration (Sec. 4.9).
HI.2. Marufacturer Options and Alternatives. The following items should be
previacd by the manufacturer:
Nominal wall thickness.
Weight.
Total quantity of jointing materials and field allowances.
Cell classification (Sec. 4.3).
Stiffness class (Sec. 4.7).
Joint details (Sec. 4.9).

AN T o
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When requested by the purchaser, it is understood the manufacturer will also
supply the following:
1. Special design calculations.
2. Special lengths (Sec. 4.5.2).
3. Special preparations needed for shipment (Sec. 6.2).
4.  Affidavit of compliance (Sec. 6.3).
II.C. Modification to Standard. ~Any modifications to the provisions, definitions,

or terminology in this standard must be provided by the purchaser or manufacturer.

IV. Major Revisions. Major revisions made to the standard in this edition
include the following:
1. Definitions for potable water and wastewater were added.
2. The stiffness verification test accounts for adjusted or reducec-leels of

deflection for high stiffness pipes (Sec. 5.1.2.2).

V.  Comments. If you have any comments or questions a»ow this standard,
please call AWWA Engineering & Technical Services ot 103.794.7711, FAX at
303.795.7603, write to the department at 6666 WestQuincy Avenue, Denver,
CO 80235-3098; or email at standards@awwa.org
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American Water Works
Association

. , ®
Dedicated to the World’s Most Important Resource AWW A St an d ar d

~—

Fiberglass Pressure Pipe

SECTION 1: GENERAL

Sec. 1.1  Scope

Thisstandard describes the fabrizati»n and the testing of nominal 1-in. through
156-in. (25-mm through 4,000-m.n) riberglass pipe and joining systems for use
in both aboveground and lelowground water systems. Service and distribution
piping systems and trarsm’ss; n piping systems are included.

Both glass-fibe:-reinforced thermosetting-resin pipe (RTRP) and glass-fiber-
reinforced polymer mortar pipe (RPMP) are fiberglass pipes. Epoxy-resin and
polyester-resin ;< -ems are described, and commercial-grade glass-fiber is specified
as the reini~rcement material in the pipe wall. Liner materials incorporated include
thermoscting or thermoplastic resin, reinforced or unreinforced, with or without
fille.s. ! ressure classes described are 50, 100, 150, 200, 250, 300, 350, 400, and
450 psig (345, 689, 1,034, 1,379, 1,724, 2,069, 2,414, 2,759, and 3,103 kPa).
Stiffness classes described are 9, 18, 36, and 72 psi (62, 124, 248, and 496 kPa).
This standard may be used to the extent applicable for other diameters, pressure

classes, and stiffness classes. For information on design, hydraulics, and installation,

refer to AWWA Manual M45, Fiberglass Pipe Design.

Sec. 1.2 Purpose
The purpose of this standard is to provide the minimum requirements for

fiberglass pressure pipe, including design, fabrication, and testing requirements.
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Sec. 1.3

Application

This standard can be referenced in specifications for purchasing and receiving
fiberglass pressure pipe. This standard can be used as a guide for manufacturing
this type of fiberglass pressure pipe. The stipulations of this standard apply when

this document has been referenced and then only to fiberglass pressure pipe.

SECTION 2: REFERENCES

This standard references the following documents. In their latest editions,
these documents form a part of this standard to the extent specified within the
standard. In case of conflict, the requirements of this standard shall prevail.

ASTM* D638—Standard Test Method for Tensile Properties of Plastics.

ASTM D695—Standard Test Method for Compressive Properties of Rigid
Plastics.

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

ASTM D2105—Standard Test Method for Longitudinal Tensile Properties of
“Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe and Tube.

ASTM D2290—Standard Test Method for Apparent Hoop Tensile Strength
of Plastic or Reinforced Plastic Pipe.

ASTM D2412—Standard Test Method for Determination of External
Loading Characteristics of Plastic Pipe by Parallel-Plate Loading.

ASTM D2992—Standard Practice for Obtaining Hydrostatic or Pressure
Design Basis for “Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe
and Fittings.

ASTM D3262—Standard Specification for “Fiberglass” (Glass-Fiber-
Reinforced Thermosetting-Resin) Sewer Pipe.

ASTM D3517—Standard Specification for “Fiberglass” (Glass-Fiber-
Reinforced Thermosetting-Resin) Pressure Pipe.

ASTM D3567—Standard Practice for Determining Dimensions of
“Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe and Fittings.

ASTM D3681—Standard Test Method for Chemical Resistance of “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe in a Deflected Condition.

* ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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