Renewal of
Potable
Water Pipes

Pipeline Infrast

Edited by
Mohammad Najafi, Ph.D., PE.; and Mario Perez, Ph.D.

ASCE



ASCE Manuals and Reports on Engineering Practice No. 132

Renewal of Potable
Water Pipes

Pipeline Infrastructure Committee

Edited by
Mohammad Najafi, Ph.D., P.E.
Mario Perez, Ph.D.

Sponsored by the

Pipelines Division of the
American Society of Civil Engineers

ASCE

Published by the American Society of Civil Engineers




Library of Congress Cataloging-in-Publication Data

Renewal of potable water pipes / prepared by the Pipeline Infrastructure Committee of the
Pipelines Division of the American Society of Civil Engineers ; edited by Mohammad Najafi,
Ph.D., P.E. Mario Perez, Ph.D.
pages cm.— (ASCE manuals and reports on engineering practice ; no. 132)

Includes bibliographical references and index

ISBN 978-0-7844-1374-6 (print : alk. paper) — ISBN 978-0-7844-7868-4 (PDF : alk. paper)
1. Water-pipes—Flushing. 1. Najafi, Mohammad. II. Perez, Mario, 1958- III. American
Society of Civil Engineers. Pipeline Infrastructure Committee.

T491.R46 2015

628.1'5—dc23

2014030192

Published by American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, Virginia 20191-4382
www.asce.org/bookstore | ascelibrary.org

Any statements expressed in these materials are those of the individual authors and do not
necessarily represent the views of ASCE, which takes no responsibility for any statement made
herein. No reference made in this publication to any specific method, product, process, or
service constitutes or implies an endorsement, recommendation, or warranty thereof by ASCE.
The materials are for general information only and do not represent a standard of ASCE, nor are
they intended as a reference in purchase specifications, contracts, regulations, statutes, or any
otherlegal document. ASCE makes no representation or warranty of any kind, whether express
or implied, concerning the accuracy, completeness, suitability, or utility of any information,
apparatus, product, or process discussed in this publication, and assumes no liability therefor.
The information contained in these materials should not be used without first securing
competent advice with respect to its suitability for any general or specific application. Anyone
utilizing such information assumes all liability arising from such use, including but not limited
to infringement of any patent or patents.

ASCE and American Society of Civil Engineers—Registered in U.S. Patent and Trademark
Office.

Photocopies and permissions. Permission to photocopy or reproduce material from ASCE pub-
lications can be requested by sending an e-mail to permissions@asce.org or by locating a title in
ASCE’s Civil Engineering Database (http://cedb.asce.org) or ASCE Library (http:/ /ascelibrary.
org) and using the “Permissions” link.

Errata: Errata, if any, can be found at http:/ /dx.doi.org/10.1061/9780784413746

Copyright © 2016 by the American Society of Civil Engineers.
All Rights Reserved.

ISBN 978-0-7844-1374-6 (print)

ISBN 978-0-7844-7868-4 (PDF)

Manufactured in the United States of America.

22 21 20 19 18 17 16 1 23 45


http://www.asce.org/bookstore
http://www.asce.org/bookstore
http://www.asce.org/bookstore
http://ascelibrary.org
http://ascelibrary.org
http://cedb.asce.org
http://cedb.asce.org
http://cedb.asce.org
http://ascelibrary.org
http://ascelibrary.org
http://ascelibrary.org
http://dx.doi.org/10.1061/9780784413746
http://dx.doi.org/10.1061/9780784413746
http://dx.doi.org/10.1061/9780784413746
http://dx.doi.org/10.1061/9780784413746

MANUALS AND REPORTS ON
ENGINEERING PRACTICE

(As developed by the ASCE Technical Procedures Committee, July 1930,
and revised March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of
facts on a particular subject, supplemented by an analysis of limitations and
applications of these facts. It contains information useful to the average
engineer in his or her everyday work, rather than findings that may be useful
only occasionally or rarely. It is not in any sense a “standard,” however; nor
is it so elementary or so conclusive as to provide a “rule of thumb” for
nonengineers.

Furthermore, material in this series, in distinction from a paper (which
expresses only one person’s observations or opinions), is the work of a
committee or group selected to assemble and express information on a
specific topic. As often as practicable, the committee is under the direction of
one or more of the technical divisions and councils, and the product evolved
has been subjected to review by the executive committee of the division or
council. As a step in the process of this review, proposed manuscripts are
often brought before the members of the technical divisions and councils for
comment, which may serve as the basis for improvement. When published,
each work shows the name of the committee that compiled it and indicates
clearly the several processes through which it has passed in review, so that
its merit may be definitely understood.

In February 1962 (and revised in April 1982), the Board of Direction voted
to establish a series titled “Manuals and Reports on Engineering Practice,” to
include the Manuals published and authorized to date, future Manuals of
Professional Practice, and Reports on Engineering Practice. All such Manual
or Report material of the Society would have been refereed in a manner
approved by the Board Committee on Publications and would be bound,
with applicable discussion, in books similar to past Manuals. Numbering
would be consecutive and would be a continuation of present Manual
numbers. In some cases of joint committee reports, bypassing of Journal
publications may be authorized.

A list of available Manuals of Practice can be found at http://www.asce.org/
bookstore.
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PREFACE

The purpose of this manual is to provide engineers, water agencies,
consultants, pipeline owners, and municipalities with a resource to use
when considering a trenchless water pipe renewal project. This manual
focuses specifically on renewing potable water pipes. The reader is referred
to Pipe-Bursting Projects, ASCE Manual of Practice No. 112, for consideration
of trenchless pipe-bursting and replacement approaches. The objective is to
provide an updated and comprehensive review of the trenchless pipeline
renewal methodologies for potable water pipeline applications, with em-
phasis on planning and construction operation. A set of references and
standards is provided so that the reader can obtain further details on a
particular subject. This document is organized to reflect the order in which a
trenchless potable water renewal project is typically carried out.

This manual covers such topics as planning and construction require-
ments, cleaning and pre-renewal inspection, lining operation, safety, certi-
fication, and final inspection. Trenchless renewal methods applicable to
potable water pipes are described in Chapter 5. In this chapter, important
topics, such as background information, installation procedures, design
considerations, and special installation requirements, are presented. The
topic of condition assessment of host pipelines will be covered in a future
ASCE Manual and Report on Engineering Practice.
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CHAPTER 1
GENERAL INFORMATION

1.1 OVERVIEW

Several good textbooks and manuals describe pipe renewal techniques.
However, this Manual of Practice (MOP) addresses a gap in the literature
and provides a resource for design engineers, municipalities, federal and
state government agencies, consultants, and others who are not familiar
with or need a refresher course on potable water pipeline renewal technologies.
At the same time, this MOP is intended as a reference document for those
who engage in pipeline renewal on a daily basis, such as water pipeline
owners, engineers, technicians, and operators responsible for the imple-
mentation of water pipeline renewal projects.

This manual provides background information on water pipeline re-
newal design and describes technologies with enough detail to provide
assistance in selecting the right technique for a given set of specific project
conditions and requirements. It should be noted that the terms “renewal,”
“rehabilitation,” and “relining” are used interchangeably in this manual;
however, they do not include pipe bursting and replacement. Renewal and
rehabilitation include all aspects of upgrading performance of a host
pipeline with an improved or new design life. Pipe bursting can be used
to replace water pipelines and is used particularly to upsize the capacity of
a host pipe. Pipe bursting can also be used in situations where open-cut
(OC) techniques on the entire stretch of the pipeline are not possible or
where excavation is very expensive and social costs of using the open-cut
method or installing a parallel line are high. ASCE MOP No. 112 presents
pipe bursting and replacement methods using trenchless technology in
detail, and the reader is referred to this manual for more information on
these techniques.





