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Revisions: This Standard contains revisions through and including July 15, 1996,
A change is indicated by a note following the affected item. The note is preceded and followed by an asterisk.

The new and/or revised requirements are substantially in accordance with UL’s Bulletin on this subject dated
March 25, 1996. The bulletin is now obsolete and may be discarded.

The revisions dated July 15, 1996 include a reprinted title page (page 1) for this Standard.

The master for this Standard at UL’'s Northbrook Office is the official document insofar as it relates to a UL
service and the compliance of a product with respect to the requirements for that product and service, or if there
are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette shouid be altered in
any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those Standards shall remain
the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted
in any form by any means, electronic, mechanical photocopying, recording, or otherwise without prior permission
of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current only if
it incorporates the most recently adopted revisions.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but not
limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages, including loss
of profits, lost savings, loss of data, or any other damages arising out of the use of or the inability to use this
Standard, even if UL or an authorized UL representative has been advised of the possibility of such damage.
in no event shall UL’s liability for any damage ever exceed the price paid for this Standard, regardless of the form
of the claim.

UL will attempt to answer support requests concerning WordPerfect, Envoy, and Standards-on-Diskette.
However, this support service is offered on a reasonable efforts basis only, and UL may not be able to resolve
every support request. UL supports a Standards-on-Diskette only if it is used under the conditions and operating
systems for which it is intended. UL's support polices may change from time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and formats,
and the like of both its printed and electronic Standards without prior notice.

Standards-on-Diskette purchasers agree to defend, indemnify, and hold UL harmless from and against any loss,
expense, liability, damage, claim, or judgement (including reasonable attorney’s fees) resulting from any error
or deviation introduced while purchaser is storing a Standard-on-Diskette on the purchaser's computer system.
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If a single-user version Standards-on-Diskette was purchased, one copy of this Standard may be stored on the
hard disk of a single personal computer, or on a single LAN file-server or the permanent storage device of a
multiple-user computer in such a manner that this Standard may only be accessed by one user at a time and
for which there is no possibility of multiple concurrent access. The original distribution diskette should be stored
in a safe place.

If a multiple-user version Standards-on-Diskette was purchased, one copy of the Standard may be stored on a
single LAN file-server, or on the permanent storage device of a multiple-user computer. The number of
concurrent users shall not exceed the number of users authorized for the Standards-on-Diskette version. The
original distribution diskette should be stored in a safe place.

Standards-on-Diskette are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each single-user
version of a Standards-on-Diskette. Only one copy of the Standard may be printed for each authorized user of
a multiple-user version of a Standards-on-Diskette. An employee of an organization purchasing a Standard-on-
Diskette can make a copy of the page or pages being viewed for their own fair and/or practical internal use.
Because of differences in the computer/software/printer setup used by UL and those of Standards-on-Diskette
purchasers, the printed copy obtained by a purchaser may not look exactly like the on-line screen view or the
printed Standard.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures, and/or
other elements of the Standard having future effective dates as indicated in the note following the affected item.
The prior text for requirements that have been revised and that have a future effective date are located after the
Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the requirements
in this Standard including those requirements with a specified future effective date, unless the applicant
specifically requests that the product be judged under the current requirements. However, if the applicant elects
this option, it should be noted that compliance with all the requirements in this Standard will be required as a
condition of continued Listing and Follow-Up Services after the effective date, and understanding of this should
be signified in writing.

Copyright 1996 Underwriters Laboratories Inc.

This Standard consists of pages dated as shown in the following checklist:

Page Date
L3 T {2 July 15, 1996
O March 29, 1995 (Reprinted July 15, 1996)
2R July 15, 1996
R March 29, 1995
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FOREWORD

A. This Standard contains basic requirements for products covered by
Underwriters Laboratories Inc. (UL) under its Follow-Up Service for this category
within the limitations given below and in the Scope section of this Standard.
These requirements are based upon sound engineering principles, research,
records of tests and field experience, and an appreciation of the problems of
manufacture, installation, and use derived from consultation with and information
obtained from manufacturers, users, inspection authorities, and others having
specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is
one of the conditions of the continued coverage of the manufacturer's product.

C. A product which complies with the text of this Standard will not necessarily
be judged to comply with the Standard if, when examined and tested, it is found
to have other features which impair the level of safety contemplated by these
requirements.

D. A product employing materials or having forms of construction differing from
those detailed in the requirements of this Standard may be examined and tested
according to the intent of the requirements and, if found to be substantially
equivalent, may be judged to comply with the Standard.

E. UL, in performing its functions in accordance with its objectives, does not
assume or undertake to discharge any responsibility of the manufacturer or any
other party. The opinions and findings of UL represent its professional judgment
given with due consideration to the necessary limitations of practical operation
and state of the art at the time the Standard is processed. UL shall not be
responsible to anyone for the use of or reliance upon this Standard by anyone.
UL shall not incur any obligation or liability for damages, including consequential
damages, arising out of or in connection with the use, interpretation of or
reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and
adequate safeguards for personnel and property shall be employed in conducting
such tests.

Copyright by the Underwriters Laboratories Inc

Sun Jul 27 11:42:18 2008

(+98-21) 88 20 20 60 - (50 Lines)



UL 1713 95 M 9275795 0bL5832) 413 WM

MARCH 29, 1995 PRESSURE PIPE AND COUPLINGS - UL 1713 5

INTRODUCTION
1 Scope

1.1 These requirements cover glass-fiber-reinforced, thermosetting-resin pipe (RTRP) and glass-fiber-reinforced,
plastic-mortar pipe (RPMP), and their couplings. The pipe is for use in underground fire service systems and
connections to such systems.

1.2 Pipe covered by these requirements is designated as Class 100, 150, 200, 250, or greater for rated working
pressures of 100, 150, 200, 250 psig (0.69, 1.03, 1.38, and 1.72 MPa), or higher, respectively, and has a nominal
inside diameter of 4 to 60 inches.

1.3 Requirements for the installation and use of RTRP and RPMP pressure pipe and couplings are specified
in the Standard for Outside Protection, NFPA No. 24-1992, and the Practice for Underground Installation of
Flexible Reinforced Thermosetting Resin Pipe and Reinforced Plastic Mortar Pipe, ASTM D3839.

1.4 A product that contains features, characteristics, components, materials, or systems new or different from
those covered by the requirements in this Standard, and that involve a risk of fire, electric shock, or injury to
persons shall be evaluated using the appropriate additional component and end-product requirements as
determined necessary to maintain the acceptable level of safety as originally anticipated by the intent of this
Standard. A product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this Standard cannot be judged to comply with this Standard. Where considered
appropriate, revision of requirements shall be proposed and adopted in conformance with the methods employed
for development, revision, and implementation of this Standard.

2 General

2.1 If a value for measurement is followed by a value in other units in parentheses, the second value may be
only approximate. The first stated value is the requirement.

3 Glossary
3.1 For the purpose of this standard, the following definitions apply.

3.2 EPOXY RESIN (THERMOSETTING) — A polymer containing two or more three-membered rings consisting
of one oxygen and two carbon atoms, which is cured by cross-linking with an amine or anhydride hardener with
or without heat, catalyst, or both.

3.3 GLASS FIBERS (STRUCTURAL WALL) — A commercial grade of E glass filaments the binder and sizing
of which is compatible with the impregnating resin.

3.4 LINER - A filled or unfilled thermoplastic- or thermosetting-resin layer, nonreinforced or reinforced, forming
the interior surface of the pipe.

3.5 PRESSURE CLASS — The working pressure of a specified pipe for water service at a specified maximum
operating temperature.

3.6 POLYESTER RESIN (THERMOSETTING) - A polymer with two or more ester groups and containing
ethylenic unsaturation, dissolved in a reactive diluent with vinyl unsaturation, that is cured by cross-linking by
means of a free-radical initiated curing mechanism, such as peroxide catalyst and heat.
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3.7 RPMP - A tubular product containing glass-fiber reinforcement and aggregate embedded in or surrounded
by cured, thermosetting epoxy or polyester resin. The composite structure may contain granular or platelet fillers,
thixotropes, pigments, or dyes. Liner and coating materials may include thermoplastic or thermosetting resins.

3.8 RTRP - A tubular product containing glass-fiber reinforcement embedded in or surrounded by cured,
thermosetting epoxy or polyester resin. The composite structure may contain thixotropes, pigments, or dyes, but
does not include granular or platelet fillers. Liner and coating materials may include thermoplastic or
thermosetting resins.

3.9 RESIN - Any of a class of solid or pseudosolid organic materials, often of high molecular weight, with no
definite melting point. The term is used to designate any polymer that is a basic material for plastics.

3.10 THERMOPLASTIC RESIN — A plastic that repeatedly can be softened by heating and hardened by cooling
and that in the softened state can be fused or shaped by flow.

3.11 THERMOSETTING RESIN — A plastic that, after having been cured by heat or other means, is substantially
infusible and insoluble.

CONSTRUCTION
4 Materials

4.1 Grade E glass, as specified in the Specification for and Testing Glass Yarns, ANSI/ASTM D578-90, shall
be used as the glass-fiber reinforcement material in the structural wall of RTRP and RPMP pipe and couplings.

5 Pipe Joints

5.1 A joint shall be of the gasketed bell-and-spigot type, adhesive-bonded type, or mechanical type. See 5.2
and 14.1.1.

5.2 A mechanical joint may be flanged, threaded, compression couplings, or proprietary joints.
6 Sealing Gaskets
6.1 A sealing gasket shall be made of a vulcanized natural rubber or a'synthetic-rubber compound and shall
have uniform dimensions and sufficient thickness to provide a compression-like seal. See Elastemeric Parts
Test, Section 8A.

*6.1 revised July 15, 1996~
PERFORMANCE

7 General

7.1 Representative samples of each class and size of pipe and couplings shall be subjected to the tests
specified in Sections 8 — 14.
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8 Rubber Materials Tests
*Section 8 deleted July 15, 1996*

8A Elastomeric Parts Tests

8A.1 An elastomeric part used to provide a seal shall have the following properties when tested as specified
in the Standard for Gaskets and Seals, UL 157:

a) Minimum tensile strength — 2000 pounds per square inch (psi) (13.8 MPa).
b) Minimum ultimate elongation — 300 percent [1 to 4 inches (25.4 to 102 mm)].

¢) Permanent set of 3/16 inch (4.8 mm) when 1 inch (25.4 mm) marks are stretched to 3 inches
(76.2 mm), held for 2 minutes and measured 2 minutes after release.

d) Those properties relating to minimum tensile strength and elongation after oven aging; and hardness
after oven aging, all as specified in UL 157. The maximum service temperature used to determine the
oven time and temperature for oven aging is considered to be 60°C (140°F).

“8A.1 added July 15, 1996*
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9 Hydrostatic Pressure Test

9.1 Pipe and couplings (if provided) shall withstand for 5 seconds without rupture or weepage an internal
hydrostatic pressure of four times the rated working pressure based on the minimum wall thickness of the pipe.

9.2 Three samples of each pressure class and size of pipe and couplings are to be prepared for hydrostatic
pressure for short-time rupture strength in compliance with the Tests for Short-Time Rupture Strength of Plastic
Pipe, Tubing, and Fittings, ANSI/ASTM D1599-88. The minimum wall thickness, average wall thickness (minimum
of six points), outside diameter, and length of the samples are to be measured and recorded. The test pressure
is to be determined based on the calculated hoop stress for the minimum wall thickness and minimum test
pressure (four times rated working pressure) using the measured minimum wall thickness. For sizes up to and
including 8 inches (203 mm), the sample length (between end caps) is to be at least five times the nominal
diameter, and for larger sizes, the length is to be at least three times the nominal diameter.

9.3 The ends of the sample are to be sealed with gaskets or end caps. The sample is then to be connected to
the hydrostatic-pressure testing equipment and all air is to be expelled from the pipe or fitting. The internal water
pressure is to be increased at a uniform rate until the calculated test pressure has been attained. The calculated
test pressure is to be heid for 5 seconds. The pressure then is to be increased until rupture or weepage occurs.
See 16.1. The rate at which the pressure is increased is to be adjusted within the range of 50 — 30 psig (345 —
207 kPa) per second so that rupture or weepage occurs in not less than 60 seconds after the initial application
of pressure.

10 Leakage Test for Joints

10.1 Pipe joints having maximum clearances and joints having minimum clearances between the pipe spigot
and pipe bell or coupling, with clearances determined by the manufacturer’s tolerances, shall not leak and shall
not exhibit damage that could impair intended operation when subjected to a hydrostatic pressure of twice the
rated pressure.
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Northbrook, lllinois » (847) 272-8800
Melville, New York » (516) 271-6200
Santa Clara, California » (408) 985-2400

. . Research Triangle Park,
Underwriters Laboratories Inc.. North Carolina» (919) 549-1400

Camas, Washingtons (360) 817-5500

Underwriters Laboratories Inc., founded in 1894, is chartered as a not-for-profit
organization without capital stock, under the laws of the State of Delaware, to
establish, maintain, and operate laboratories for the examination and testing
of devices, systems and materials to determine their relation to hazards to life
and property, and to ascertain, define and publish standards, classifications
and specifications for materials, devices, products, equipment, constructions,
methods, and systems affecting such hazards.

UL Standards for Safety are developed under a procedure which provides for
participation and comment from the affected public as well as industry. The
procedure takes into consideration a survey of known existing standards and
the needs and opinions of a wide variety of interests concerned with the subject
matter of the standard. Thus manufacturers, consumers, individuals associated
with consumer-oriented organizations, academicians, government officials,
industrial and commercial users, inspection authorities, insurance interests
and others provide input to UL in the formulating of UL Standards for Safety,
to keep them consonant with social and technological advances.

A not-for-profit organization
dedicated to public safety and
committed to quality service
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service and the compliance of a product with respect to the requirements for that product and service, or if there
are questions regarding the accuracy of this Standard.

UL's Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be altered in
any way. All of UL's Standards and all copyrights, ownerships, and rights regarding those Standards shall remain
the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted
in any form by any means, electronic, mechanical photocopying, recording, or otherwise without prior permission
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In no event will UL be liable for any special, incidental, consequential, indirect or similar damages, including loss
of profits, lost savings, loss of data, or any other damages arising out of the use of or the inability to use this
Standard, even if UL or an authorized UL representative has been advised of the possibiiity of such damage.
In no event shall UL's liability for any damage ever exceed the price paid for this Standard, regardless of the form
of the claim.

UL will attempt to answer support requests concerning WordPerfect, Envoy, and Standards-on-Diskette.
However, this support service is offered on a reasonable efforts basis only, and UL may not be able to resolve
every support request. UL supports a Standards-on-Diskette only if it is used under the conditions and operating
systems for which it is intended. UL’s support polices may change from time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and formats,
and the like of both its printed and electronic Standards without prior notice.

Standards-on-Diskette purchasers agree to defend, indemnify, and hold UL harmless from and against any loss,
expense, liability, damage, claim, or judgement (including reasonable attorney's fees) resulting from any error
or deviation introduced while purchaser is storing a Standard-on-Diskette on the purchaser's computer system.
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multiple-user computer in such a manner that this Standard may only be accessed by one user at a time and
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If a multiple-user version Standards-on-Diskette was purchased, one copy of the Standard may be stored on a
single LAN file-server, or on the permanent storage device of a multiple-user computer. The number of
concurrent users shall not exceed the number of users authorized for the Standards-on-Diskette version. The
original distribution diskette should be stored in a safe place.

Standards-on-Diskette are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each single-user
version of a Standards-on-Diskette. Only one copy of the Standard may be printed for each authorized user of
a multiple-user version of a Standards-on-Diskette. An employee of an organization purchasing a Standard-on-
Diskette can make a copy of the page or pages being viewed for their own fair and/or practical internal use.
Because of differences in the computer/software/printer setup used by UL and those of Standards-on-Diskette
purchasers, the printed copy obtained by a purchaser may not look exactly like the on-line screen view or the
printed Standard.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures, and/or
other elements of the Standard having future effective dates as indicated in the note following the affected item.
The prior text for requirements that have been revised and that have a future effective date are located after the
Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the requirements
in this Standard including those requirements with a specified future effective date, unless the applicant
specifically requests that the product be judged under the current requirements. However, if the applicant elects
this option, it should be noted that compliance with all the requirements in this Standard will be required as a
condition of continued Listing and Follow-Up Services after the effective date, and understanding of this should
be signified in writing.
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FOREWORD

A. This Standard contains basic requirements for products covered by
Underwriters Laboratories Inc. (UL) under its Follow-Up Service for this category
within the limitations given below and in the Scope section of this Standard.
These requirements are based upon sound engineering principles, research,
records of tests and field experience, and an appreciation of the problems of
manufacture, installation, and use derived from consultation with and information
obtained from manufacturers, users, inspection authorities, and others having
specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is
one of the conditions of the continued coverage of the manufacturer's product.

C. A product which complies with the text of this Standard will not necessarily
be judged to comply with the Standard if, when examined and tested, it is found
to have other features which impair the level of safety contemplated by these
requirements.

D. A product employing materials or having forms of construction differing from
those detailed in the requirements of this Standard may be examined and tested
according to the intent of the requirements and, if found to be substantially
equivalent, may be judged to comply with the Standard.

E. UL, in performing its functions in accordance with its objectives, does not
assume or undertake to discharge any responsibility of the manufacturer or any
other party. The opinions and findings of UL represent its professional judgment
given with due consideration to the necessary limitations of practical operation
and state of the art at the time the Standard is processed. UL shall not be
responsible to anyone for the use of or reliance upon this Standard by anyone.
UL shall not incur any obligation or liability for damages, including consequential
damages, arising out of or in connection with the use, interpretation of or
reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and
adequate safeguards for personnel and property shall be employed in conducting
such tests.
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INTRODUCTION
1 Scope

1.1 These requirements cover glass-fiber-reinforced, thermosetting-resin pipe (RTRP) and glass-fiber-reinforced,
plastic-mortar pipe (RPMP), and their couplings. The pipe is for use in underground fire service systems and
connections to such systems.

1.2 Pipe covered by these requirements is designated as Class 100, 150, 200, 250, or greater for rated working
pressures of 100, 150, 200, 250 psig (0.69, 1.03, 1.38, and 1.72 MPa), or higher, respectively, and has a nominal
inside diameter of 4 to 60 inches.

1.3 Requirements for the installation and use of RTRP and RPMP pressure pipe and couplings are specified
in the Standard for Outside Protection, NFPA No. 24-1992, and the Practice for Underground Installation of
Flexible Reinforced Thermosetting Resin Pipe and Reinforced Plastic Mortar Pipe, ASTM D3839.

1.4 A product that contains features, characteristics, components, materials, or systems new or different from
those covered by the requirements in this Standard, and that involve a risk of fire, electric shock, or injury to
persons shall be evaluated using the appropriate additional component and end-product requirements as
determined necessary to maintain the acceptable level of safety as originally anticipated by the intent of this
Standard. A product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this Standard cannot be judged to comply with this Standard. Where considered
appropriate, revision of requirements shall be proposed and adopted in conformance with the methods employed
for development, revision, and implementation of this Standard.

2 General

2.1 If a value for measurement is followed by a value in other units in parentheses, the second value may be
only approximate. The first stated value is the requirement.

3 Glossary
3.1 For the purpose of this standard, the following definitions apply.

3.2 EPOXY RESIN (THERMOSETTING) — A polymer containing two or more three-membered rings consisting
of one oxygen and two carbon atoms, which is cured by cross-linking with an amine or anhydride hardener with
or without heat, catalyst, or both.

3.3 GLASS FIBERS (STRUCTURAL WALL) — A commercial grade of E glass filaments the binder and sizing
of which is compatible with the impregnating resin.

3.4 LINER - A filled or unfilled thermoplastic- or thermosetting-resin layer, nonreinforced or reinforced, forming
the interior surface of the pipe.

3.5 PRESSURE CLASS - The working pressure of a specified pipe for water service at a specified maximum
operating temperature.

3.6 POLYESTER RESIN (THERMOSETTING) - A polymer with two or more ester groups and containing
ethylenic unsaturation, dissolved in a reactive diluent with vinyl unsaturation, that is cured by cross-linking by
means of a free-radical initiated curing mechanism, such as peroxide catalyst and heat.
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3.7 RPMP - A tubular product containing glass-fiber reinforcement and aggregate embedded in or surrounded
by cured, thermosetting epoxy or polyester resin. The composite structure may contain granular or platelet fillers,
thixotropes, pigments, or dyes. Liner and coating materials may include thermoplastic or thermosetting resins.

3.8 RTRP - A tubular product containing glass-fiber reinforcement embedded in or surrounded by cured,
thermosetting epoxy or polyester resin. The composite structure may contain thixotropes, pigments, or dyes, but
does not include granular or platelet fillers. Liner and coating materials may include thermoplastic or
thermosetting resins.

3.9 RESIN - Any of a class of solid or pseudosolid organic materials, often of high molecular weight, with no
definite melting point. The term is used to designate any polymer that is a basic material for plastics.

3.10 THERMOPLASTIC RESIN — A plastic that repeatedly can be softened by heating and hardened by cooling
and that in the softened state can be fused or shaped by flow.

3.11 THERMOSETTING RESIN - A plastic that, after having been cured by heat or other means, is substantially
infusible and insoluble.

CONSTRUCTION
4 Materials

4.1 Grade E glass, as specified in the Specification for and Testing Glass Yarns, ANSI/ASTM D578-90, shall
be used as the glass-fiber reinforcement material in the structural wall of RTRP and RPMP pipe and couplings.

5 Pipe Joints

5.1 A joint shall be of the gasketed bell-and-spigot type, adhesive-bonded type, or mechanical type. See 5.2
and 14.1.1.

5.2 A mechanical joint may be flanged, threaded, compression couplings, or proprietary joints.
6 Sealing Gaskets
6.1 A sealing gasket shall be made of a vulcanized natural rubber or a synthetic-rubber compound and shall
have uniform dimensions and sufficient thickness to provide a compression-like seal. See Elastomeric Parts
Test, Section 8A.

*6.1 revised July 15, 1996*
PERFORMANCE

7 General

7.1 Representative samples of each class and size of pipe and couplings shall be subjected to the tests
specified in Sections 8 — 14.
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8 Rubber Materials Tests
*Section 8 deleted July 15, 1996*

8A Elastomeric Parts Tests

8A.1 An elastomeric part used to provide a seal shall have the following properties when tested as specified
in the Standard for Gaskets and Seals, UL 157:

a) Minimum tensile strength — 2000 pounds per square inch (psi) (13.8 MPa).
b) Minimum ultimate elongation — 300 percent [1 to 4 inches (25.4 to 102 mm)].

¢) Permanent set of 3/16 inch (4.8 mm) when 1 inch (25.4 mm) marks are stretched to 3 inches
(76.2 mm), held for 2 minutes and measured 2 minutes after release.

d) Those properties relating to minimum tensile strength and elongation after oven aging; and hardness
after oven aging, all as specified in UL 157. The maximum service temperature used to determine the
oven time and temperature for oven aging is considered to be 60°C (140°F).

*8A.1 added July 15, 1996*
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9 Hydrostatic Pressure Test

9.1 Pipe and couplings (if provided) shall withstand for 5 seconds without rupture or weepage an internal
hydrostatic pressure of four times the rated working pressure based on the minimum wall thickness of the pipe.

9.2 Three samples of each pressure class and size of pipe and couplings are to be prepared for hydrostatic
pressure for short-time rupture strength in compliance with the Tests for Short-Time Rupture Strength of Plastic
Pipe, Tubing, and Fittings, ANSI/ASTM D1599-88. The minimum wall thickness, average wall thickness (minimum
of six points), outside diameter, and length of the samples are to be measured and recorded. The test pressure
is to be determined based on the calculated hoop stress for the minimum wall thickness and minimum test
pressure (four times rated working pressure) using the measured minimum wall thickness. For sizes up to and
including 8 inches (203 mm), the sample length (between end caps) is to be at least five times the nominal
diameter, and for larger sizes, the length is to be at least three times the nominal diameter.

9.3 The ends of the sample are to be sealed with gaskets or end caps. The sample is then to be connected to
the hydrostatic-pressure testing equipment and all air is to be expelied from the pipe or fitting. The internal water
pressure is to be increased at a uniform rate until the calculated test pressure has been attained. The calculated
test pressure is to be held for 5 seconds. The pressure then is to be increased until rupture or weepage occurs.
See 16.1. The rate at which the pressure is increased is to be adjusted within the range of 50 — 30 psig (345 —
207 kPa) per second so that rupture or weepage occurs in not less than 60 seconds after the initial application
of pressure.

10 Leakage Test for Joints

10.1 Pipe joints having maximum clearances and joints having minimum clearances between the pipe spigot
and pipe bell or coupling, with clearances determined by the manufacturer's tolerances, shail not leak and shall
not exhibit damage that could impair intended operation when subjected to a hydrostatic pressure of twice the
rated pressure.
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10.2 Pipe to be used in each test is to be representative of each class and size. At least one joint is to be
machined to the maximum clearance allowed by the manufacturer's tolerances. A test line is to be assembled
of at least five lengths of pipe with couplings and sealing gaskets, in compliance with the manufacturer's
installation instructions. At least two joints, including the maximum clearance joint, are to be deflected to the
maximum deflection recommended by the manufacturer. The ends of the test line are to be restrained to prevent
longitudinal separation at the joints. As an alternative, four tests of single joints may be conducted in lieu of the
test on a single line.

10.3 The test line is to be connected to the hydrostatic pressure testing equipment and all air is to be expelled
from the system. The water pressure is to be increased in 50 psig (345 kPa) increments until twice the rated
pressure is attained. At each increment of pressure increase, measurements are to be made of distortion at each
joint, protrusion of gasket material (if any) or other factors that may cause leakage after continued use of the pipe
in service. During the test, the pressure is not to be increased to the next increment until the line and connections
have become stable, as evidenced by no further movement of gasket material.

10.4 After the test pressure has been increased to twice the rated pressure, the test pressure is to be decreased
to O psig, while cbservations are made for leakage. Then, the pressure is again to be slowly increased to twice
the rated pressure while observations are made for leakage.

11 Assembly Test

11.1 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 11.2, exhibit no damage
to gaskets, pipe, or coupling sections. Cut or torn gasket materials and chipped or broken pipe or coupling
sections are considered to be damaged and do not comply with the requirement.

11.2 Representative samples of each class and size of pipe and couplings are to be machined as required. Two
pipe sections are to be joined together in accordance with the manufacturer's instructions, using a nonmineral
base lubricant, or the equivalent, and installation tools such as pike bars, jack and chain, and the like.

12 Stiffness Test

12.1 The pipe shall exhibit, without structural damage (see 12.3), the minimum pipe stiffness (PS), at 5 percent

deflection of the measured inside diameter, specified for the applicable size in Table 12.1. The pipe stiffness is
to be calculated using the following formula: '

in which:
PS is the pipe stiffness;
F is the load per unit length in pounds per inch; and

Ay is the measured change of the inside diameter in the direction of load application, in inches.
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Table 12.1
Minimum ring stiffness requirements

Nominal diameter, Minimum ring stiffness (F/Ay) at 5-percent deflection,
Inches {mm) psi (kPa)
4108 (102 to 203) 35 (241)
10 (254) 20 (138)
12 to 60 (305 to 1524) 10 (69)

12.2 The minimum ring stiffness (F/Ay) is to be determined at 5-percent deflection using the apparatus and
procedure specified in the Test for External Loading Properties of Plastic Pipe by Parallel Plate Loading,
ANSI/ASTM D2412-93 with the following modifications:

a) The wall thickness is to be measured to the nearest 0.01 inch (0.25 mm).

-b) The sample taken from the pipe barrel is to be loaded to 5 percent deflection, the load is to be
recorded, and the sample is to be examined for evidence of crazing or cracking.

12.3 At 5-percent deflection, there shall be no visual evidence (unaided eye) of cracking or crazing of the
sample. At 15-percent deflection, there shall be no visual indication (unaided eye) of structural damage of the
pipe wall evidenced by interlaminar separation, breaking of the glass fiber reinforcement, cracking, or buckling
of the pipe wall. For the purposes of this test, the pipe wall is considered to be the pipe barrel and does not
include stiffening ribs.

13 Long-Term Hydrostatic-Pressure Test

13.1 Each class of pipe shall not rupture, permanently distort, or leak:
a) At the test pressures based on long-term hydrostatic design pressure data with a safety factor of 2
(see Procedure B of the Test for Hydrostatic Design Basis for Reinforced Thermosetting Resin Pipe and
Fittings, ANSI/ASTM D2992-91); or
b) When subjected to the long-term hydrostatic design pressure test method with a safety factor of 2
(see Specification for Reinforced Plastic Mortar Pressure Pipe, ANSI/ASTM D3517-91). Procedure Adata
of ANSI/ASTM D2992-91 may be used in lieu of Procedure B data.

14 Exposure Tests

14.1 General

14.1.1 After being subjected to the test exposures specified in 14.1.2, the apparent tensile strength and

minimum ring stiffness (see 12.1) of sample pipe rings and tensile strength of adhesive bonding shall not be
reduced by more than 30 percent.
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14.1.2 The exterior surface of pipe ring samples and adhesive bond samples (when used) are to be subjected
to the following exposures:

a) Solutions specified in 14.3.1, for 30 and 180 days.

b) Air-oven aging specified in 14.4.1 for 30 and 180 days.

c) Accelerated light and water apparatus specified in 14.5.1, for 360 hours.
14.2 Test method
14.2.1 Samples of the pipe rings for determination of the apparent tensile strength (spilit disc) are to be prepared
and tested in accordance with the Test for Apparent Tensile Strength of Ring or Tubular Plastics by Split Disc
Method, ANSI/ASTM D2290-92.

14.2.2 Samples of pipe rings for determination of stiffness are to be tested as specified in 12.2.

14.2.3 Samples of adhesive bonded pipe sections are to be prepared and tested in accordance with the
Specification for Reinforced Epoxy Resin Gas Pressure Pipe and Fittings, ASTM D2517-81(1987).

14.3 Test solutions

14.3.1 Samples are to be submerged for 30 and 180 days in the following solutions maintained at a temperature
of 37.8°C (100.0°F):

a) Saturated solution of sodium chloride;

b) Five-percent hydrochloric acid;

c) Distilled water with hydrochloric acid added to provide a pH of 3;

d) Distilled water with sodium hydroxide added to provide a pH of 12;

e) Distilled water:

f) Distilled water with sulfuric acid added to provide a pH of 3; and

g) Solution of sodium carbonate and sodium bicarbonate to provide a pH of 10.
14.4 Air oven aging
14.4.1 Pipe ring samples and adhesive bonded samples are to be subjected to air-oven aging for 30 and 180
days at 70°C (158°F). The samples are to cool for 24 hours at 23°C (73°F) and 50-percent relative humidity
prior to physical testing.
14.5 Light and water exposure

14.5.1 Pipe ring samples and adhesive bonded samples are to be subjected for 360 hours to exposure in an
accelerated light and water exposure apparatus, as specified in 14.5.2 and 14.5.3.
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14.5.2 The apparatus used is to provide ultraviolet light from two enclosed carbon arcs formed between vertical
electrodes 1/2-inch (12.7-mm) in diameter, located at the center of a revolvable vertical metal cylinder 31 inches
(787 mm) in diameter and 17-3/4 inches (451 mm) high. The arcs are to operate with approximately 15 to 17
amperes ac and the potential across the arcs is to be approximately 120 to 145 volts. The arcs are to be
enclosed by clear globes of No. 9200-PX Pyrex glass.

14.5.3 The samples are to be vertically mounted on the inside of the cylinder, facing the arcs, and the cylinder
is to be rotated about the arcs at one revolution per minute. A system of nozzles is to be provided so that each
sample is sprayed in turn with water as the cylinder revolves. During each 20-minute operating cycle, each
sample is to be exposed to light from the arcs for 17 minutes and to water spray with light for 3 minutes. The
temperature within the cylinder while the apparatus is in operation is to be 63 +5°C (145 +9°F).

MANUFACTURING AND PRODUCTION TESTS
15 General

15.1 The manufacturer shall conduct the necessary contro!, inspection, and tests. The program shall include
the Production-Line Hydrostatic-Pressure Tests, Section 16.

16 Production-Line Hydrostatic-Pressure Tests

16.1 Each length of pipe and each coupling shall be hydrostatically tested at an internal pressure of two times
the rated pressure:

a) For 30 seconds if weepage occurred when the product was tested to the limit of strength as specified
in 9.2 and 9.3; or

b) For 5 seconds if the product ruptured when tested to the limit of strength. Any pipe or coupling
showing leakage or other defect that would impair intended performance of the product is to be rejected.

16.2 The test sample is to be connected to the hydrostatic-pressure testing equipment with gaskets that seal
the ends of the pipe or coupling. All air is to be expelled from the sample, and the internal water pressure is to
be applied at a uniform rate of not less than 100 psig (689 kPa) per second until the specified pressure is
attained. The specified pressure is to be maintained for not less than 30 seconds. Couplings may be tested using
a bladder-type tester. ‘

16.3 The apparatus for conducting hydrostatic pressure tests is to be equipped with an instrument to record the
pressure to which each length of pipe or coupling was subjected.

16.4 The manufacturer shall keep records of the results of the hydrostatic-pressure tests. Each record shall
identify each test as to class, size, test pressure, date, and shift of manufacture.

MARKING
17 General

17.1 All required markings on pipe and couplings shall be legible and shall not be less than 1/2 inch (12.7 mm)
high.
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17.2 If a manufacturer produces pipe or couplings at more than one factory, each part shall have a distinctive
marking or an identifying symbol to identify it as the product of a particular factory.

18 Pipe
18.1 Each length of pipe shall be marked on the outside surface with the following:
a) Manufacturer's name, private labeler's name, or identifying symbol;
b) Size and class of pipe;
¢) Test pressure,
d) Date and shift of manufacture; and
Exception: The marking required by (d) may be located on the inside surface of the pipe.

e) ldentification of the type of coupling with which it is intended to be used if more than one type of
coupling is supplied.

19 Couplings
19.1 Each coupling shall be marked on the outside surface with the following:
a) Manufacturer's name, private labeler's name, or identifying symbol;
b) Size and pressure class of coupling;
c) Test pressure and the letter T to indicate that it has been hydrostatically pressure tested; and

d) ldentification of the type of pipe with which it is intended to be use if it may be used with more than
one type of pipe.

20 Rubber Gaskets
20.1 Each rubber gasket shall be marked {molded or stamped) with the following:
a) Gasket manufacturer's name or identifying symbol;
b) Size of pipe with which it is intended to be used;
¢) Class of pipe, only when a specific gasket is used, for each different class of pipe or coupling;
d) Year of manufacture; and

e) Material identification if more than one material is supplied. This identification may be in code.
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UL Standards for Safety on your PC. With
Standards-on-Diskette, data including tables,
drawings, and formulas can be referenced
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reviewed and researched in seconds, saving time
by eliminating manual search methods. When
you order UL's Standards-on-Diskette
Subscription Service, you will be provided with
a new diskette with updated requirements each
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bulletin is issued. Contact *(847) 272-8800
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Catalog of Standards for Safety
Keep up to date on each one of more than 680
published UL Standards for Safety by requesting
a copy of the catalog. Proposed Standards,
Outlines of Investigation, and Standards-on-
Diskette, as well as additional information on
UL publications and educational seminars, are
also included. Contact *(847) 272-8800

(Ext. 42612 or 42622) for more information or
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Standards Update

Published quarterly, the UL Standards Update
contains the latest information on UL's
Standards for Safety, proposed Standards,
Outlines of Investigation, and Standards-on-
Diskette. The Standards Update also includes
information on revisions, bulletins, service
announcements, UL test equipment, upcoming
effective dates, and UL/CSA and International
harmonization activities. Contact

*(847) 272-8800 (Ext. 43331) for more

information or to order.

Deluxe Binder

Stiff-finished, heavily-sized blue fabric cover
with 2 full-length metal piano-type hinges is
made to last. Swing-hinge construction takes
less shelf space than conventional ring binder yet
holds 33% more Standards. Standards for
Safety Deluxe Binders are sold for $30 which
includes shipping via regular First Class mail.
Contact *(847) 272-8800 (Ext. 42612 or 42622)

for more information or to order.

Regular Binder

Heat-sealed blue vinyl with 2-1/4 inch rings will
hold approximately 20 Standards. Standards for
Safety Regular Binders are sold for $7 which
includes shipping via First Class mail.

Standards Electronic Bulletin Board
System (SEBBS)

HAVE A MODEM? Be on-line with the UL
Standards Department's SEBBS. The SEBBS
will provide you with information on Standards

activities accessible through your computer.

You will also receive access to the Standards
Update that is updated weekly, the Standards
Catalog, the scope of each UL Standard, and
more. Subscriptions to the SEBBS are available.
Contact *(847) 272-8800 (Ext. 43331) for more
information or to order.

Information Technology Equipment
(ITE) Conference of the SEBBS
With your modem, you can be on-line with UL’s
new bulletin board service - the ITE Conference
of the SEBBS. This new service will provide
access to documents and information relevant to
the evaluation of information technology and
telephone equipment. UL offers the following
two service options for the ITE Conference: 1)
Basic Service - provides access to form reports,
newsletters, form data sheets for IT equipment,
form report description pages, International
Certification Information, and UL’s Practical
Application Guidelines (PAG) intended to
provide a source of reference for understanding
and applying the requirements of UL 1950; and
2) Premium Service - provides all of the features
of the Basic Service PLUS a Standards
Subscription Service for UL 1950 available
electronically via the ITE Conference of the
SEBBS. Both of these services are also
available on diskette. Contact *(847) 272-8800
(Ext. 43331) for more information or to order.

International Compliance Bulletin
Board (ICBB) Conference of the
SEBBS

The ICBB Conference of the SEBBS offers a
wealth of information in the following areas: 1)

European Compliance/CE Information Center;
2) Mexico Compliance Guide; 3) Agency
Directory; 4) Worldwide
Voltages/Frequencies/Plug Configurations; 5)
Compliance Comer; 6) UL’s Global Network;
7) ICBB Mail Box; and 8) International
Compliance Services Programs and Staff.
Subscriptions include unlimited access time,
complete download capabilities, and access to
UL’s SEBBS. Contact *(847) 272-8800

(Ext. 43473) for more information or to order.

*NOTE: Prior to January 20, 1996, the area code for the telephone numbers listed above will be “708”.
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