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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 con-
tain 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. AWWA standards are
intended to represent a consensus of the water supply industry that the product described will
provide satisfactory service. When AWWA revises or withdraws this standard, an official notice of
action will be placed on the first page of the classified advertising section of Journal AWWA. The
action becomes effective on the first day of the month following the month of Journal AWWA publi-
cation of the official notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope
and provisions. An American National Standard is intended as a guide to aid the manufacturer, the
consumer, and the general public. The existence of an American National Standard does not in any
respect preclude anyone, whether that person has approved the standard or not, from manufactur-
ing, marketing, purchasing, or using products, processes, or procedures not conforming to the stan-
dard. American National Standards are subject to periodic review, and users are cautioned to
obtain the latest editions. Producers of goods made in conformity with an American National Stan-
dard are encouraged to state on their own responsibility in advertising and promotional materials
or on tags or labels that the goods are produced in conformity with particular American National
Standards.

CAUTION NOTICE: The American National Standards Institute (ANSI) approval date on the front
cover of this standard indicates completion of the ANSI approval process. This American National
Standard may be revised or withdrawn at any time. ANSI procedures require that action be taken
to reaffirm, revise, or withdraw this standard no later than five years from the date of publication.
Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute, 11 W. 42nd St., New York, NY
10036; (212) 642-4900.
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All AWWA standards follow the general format indicated subsequently. Some variations from this
format may be found in a particular standard.

SEC. PAGE SEC. PAGE
Foreword 4 Requirements
I Introduction........cccceeeveeeecieeeecireeennne, vi 4.1 Cement ......cc.ocveeeeciieeniiee e 2
LA Background ..........cccoooeeeiniieiiieinnnn. vi 4.2 Sand.......ccoeveeeiieiiiiee e, 3
I.B History..oooooeeeeiiiiieeieeeeeeeeeeee e, vi 4.3 Water....ooovvvvieeeiieiiieeeeeeeeeee, 3
1.C Acceptance.........cooeevveeeeeeeicnieeeeeennn, vii 4.4 MOTEAT ..o 3
II Special Issues.......cccocvvevrciveeecnennns viii 4.5 Surface of Pipe and Fittings
IILA  Use of Seal Coat .........coeevvvveeeeennnns viii for Lining......ccccoevvevveeeeieeiireeeeeeennns 3
1I.B Lining of Pipelines in Place.......... viii 4.6 Method of Lining .........cccceeevvveeecvvnnnns 3
111 Use of This Standard .................... viii 4.7 Thickness of Lining.........ccccceeeeeennne. 3
III.LA  Purchaser Options and 4.8 Determination of Thickness ............. 4
Alternatives ........cceceeeeeeiinnnennnn. viii 4.9 CUTINE e 4
III.LB Modification to Standard .............. viii 4.10 Lining Quality .......ccoovvveeeeeiinrreneeenne. 4
v Major Revisions ..........ccceeuveeeeeeennnnn. ix 411 Seal Coat...cccovvreeieeecciriieeeeeiciiieeeee, 4
A% Comments ........ccceeeeeveeeriieeneciieennnen. ix
5 Verification
Standard 5.1 Testing of Sand............ccccceviinnnnn. 5
5.2 Testing of Seal Coat.........ccccvuvveeeeenne. 6
1 General
1.1 SCOPE v eeetree et 1 6 Delivery ......ccococcoeevvviiieeeieeiiiieeee e, 6
1.2 Purpose.....ccccoeiiiiiiiiiiiiieeeeeeeeeee, 1
1.3 Application ..........ccocevveeeeeeiiiiieeeeeenns 1 Tables
1 Minimum Thickness of Linings
2 References..........c..ccccceeevvveveeeennnnnnn. 2 for Pipe and Fittings .....ccovevevevrenne. 3
Lo 2 Requirements for Sand Tested
3 Definitions ...........cccccceveeiieiencineennn. 2 With Standard Sieves ................... 5
v

Copyright (C) 1998 American Water Works Association, All Rights Reserved.

Documents

Document Sharing Hub

Full document details: AWWA C104 1995

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c104-1995
http://www.avadocuments.com/doc/awwa-c104-1995

Foreword

This foreword is for information only and is not part of ANSI/AWWA C104/A21.4.

I. Introduction

I.A. Background. The first cast-iron water mains were not lined but were in-
stalled in the same condition in which they came from the molds following cleaning.
After many years it became evident that the interior of the pipe could be affected by
certain types of water. The first lining used to combat aggressive waters was a
hot-dip bituminous lining that protected the pipe satisfactorily, except in areas
where water penetrated the pinholes in the bituminous lining, wherein tubercula-
tion ensued. The need for a better lining to combat tuberculation led to experiments
with cement mortar as a lining material.

Cement—mortar linings prevent tuberculation by creating a high pH at the pipe
wall and ultimately by providing a physical barrier to the water. Cement—mortar
linings are also smooth, which results in high flow coefficients.

In 1922, the first cement—-mortar-lined, cast-iron pipe was installed in the water
distribution system of Charleston, S.C. The pipe was lined by means of a projectile
drawn through the pipe. Since this initial installation, many improvements have
been made in the production of cement—mortar-lined pipe. Cement—mortar-lined
pipes are now centrifugally lined at the foundry to ensure that the best possible
quality control is maintained and that a uniform thickness of mortar is distributed
throughout the length of the pipe.

I.B. History. From 1922 to 1929, many installations of cement—mortar-lined,
cast-iron pipe were made under various manufacturers’ specifications. In 1929, the
American Standards Association (ASA), now the American National Standards Insti-
tute (ANSI),” Sectional Committee A21 on Cast-Iron Pipe and Fittings, issued a
tentative standard for cement—-mortar linings, which was published by the American
Water Works Association (AWWA) as a tentative standard in 1932. After many revi-
sions and refinements, the standard was officially adopted by ASA in 1939 under
the designation A21.4, American Standard Specifications for Cement—Mortar Lining
for Cast-Iron Pipe and Fittings.

From 1940 to 1952, considerable research was done to improve the quality of
the cement—mortar lining. The centrifugal process of lining was improved to provide
the controls and techniques necessary to ensure uniformity of lining thickness
throughout the length of the pipe. Methods of curing cement mortar were investi-
gated, resulting in the recognition that asphaltic seal-coat materials could be used
as a substitute for the moist-curing process. As a result of this research, a revised
edition of the 1939 standard was approved and issued in 1953.

In 1958, Sectional Committee A21 was reorganized and subcommittees were
established to study each group of standards in accordance with ASA’s review and
revision policy. Subcommittee 4, Coatings and Linings for Cast-Iron Pipe, was or-
ganized to examine the existing ASA A21.4-53, American National Standard Specifi-
cations for Cement—Mortar Lining for Cast-Iron Pipe and Fittings. The subcommittee
completed its study of A21.4-53 and submitted a proposed revision to Sectional Com-
mittee A21 in 1963. The revised third edition was approved and issued in 1964 and

*American National Standards Institute, 11 W. 42nd St., New York, NY 10036.
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