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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,” how-
ever; 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 man-
uscripts 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 names of the committees by which
it was compiled 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 ASCE 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. Num-
bering would be consecutive and would be a continuation of present man-
ual 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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DEDICATION

This manual is dedicated to John Dunnicliff, Dist M.ASCE, upon
whose shoulders stand all who work with instrumentation. From his
1988 classic Geotechnical Instrumentation for Monitoring Field Perfor-
mance to his continuing efforts to advance instrumentation knowledge
in his contributions and editing for “Geotechnical Instrumentation
News,” all have benefited. It is with this committee’s recognition of
how integral Dunnicliff’s work has become woven into the state of
practice that, with great appreciation, this manual is dedicated.


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1352018?source=preview

This page intentionally left blank


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1352018?source=preview

ACKNOWLEDGMENTS

ASCE Energy Division Executive Committee Contact Member

Jason Hedien, P.E., M.ASCE

ASCE Hydropower Committee Control Group Members
Kim de Rubertis, P.E., D.GE., EASCE

Steven Fry, PE., M.ASCE
Christopher Hill, P.E., M.ASCE
Jeffrey Auser, PE., M.ASCE

Committee Members

Kim de Rubertis, PE., D.GE,
F.ASCE, Chair

Steven Fry, PE., M.ASCE, Vice
Chair

Christopher Hill, P.E., M.ASCE,
Secretary

Jeffrey Auser, PE., M.ASCE

Bill Broderick, P.E., M.ASCE

Catrin Bryan, PE., PEng.

Craig Findlay, Ph.D., PE., G.E.
M.ASCE

John France, P.E., D.WRE, M.ASCE

Ralph Grismala, PE., M.ASCE

Justin Nettle, P.E.

Zakeyo Ngoma, P.E.

Minal Parekh, Ph D., PE.

Elena Sossenkina, P.E., M.ASCE

Jay Statler, P.E., M.ASCE

Manoshree Sundaram, P.E.,
M.ASCE

Travis Tutka, P.E.

Jennifer Williams, P.E.

Karen Aguillard, P.E.

Xi


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1352018?source=preview

Xii ACKNOWLEDGMENTS

Organizations That Provided Support for Member’s
Committee Participation

AECOM McMillen-Jacobs

ASCEA Metropolitan Water District of
Avista Corporation Southern California
Brookfield Renewable Resources MWH

Colorado School of Mines Paul C. Rizzo Associates, Inc.
FERC Puget Sound Energy

Findlay Engineering Steve Fry Consulting

HDR Engineering, Inc. US Bureau of Reclamation
ICF USACE

The committee expresses special appreciation to Dr. Pierre Choquet, with-
out whose inspiration this committee might not have been formed and for
his generous assistance in assembling and reviewing the manual.


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1352018?source=preview

PREFACE

This Manual of Practice for Monitoring Dam Performance: Instrumentation
and Measurements is an addition to the series of publications by members
of the Hydropower Committee of the Energy Division of the American
Society of Civil Engineers (ASCE).

The Hydropower Committee of ASCE’s Energy Division was formed to
develop and distribute information on all aspects of hydroelectric power
to the hydroelectric community. The Hydropower Committee prepares and
publishes Manuals of Practice, Guidelines, and Technical Reports about
engineering and scientific issues related to hydroelectric facilities. The Hydro-
power Committee seeks to serve an audience beyond civil engineers to
include scientists, economists, and technologists with expertise in related
areas. This focus is driven by the hydropower industry’s desire to integrate
science, environment, economics, operation, and maintenance into the
scope of its activities.

In 1997, task committee volunteers studied and reported means and
methods of monitoring dam performance with instruments and measure-
ments. The outcome of that committee’s work was Guidelines for Instru-
mentation and Measurements for Monitoring Dam Performance published in
2000. Since that publication, there have been many innovations in both
means and methods of monitoring dam performance. This manual pre-
sents the current state of practice with the intent of providing a convenient
reference for owners, engineers, regulators, and others with an interest in
dam safety.

There are no simple rules or standards for determining the proper level
of instrumentation and measurements to monitor dam performance. Each
dam is unique. The consequences of failure, complexity of dam and foun-
dation, known problems and concerns, and degree of design conservatism
all require consideration in deciding both what to measure and how to
measure. With that understanding, the purposes of this manual are to con-
sider the following:

xiii
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Recognizing vulnerabilities affecting dam performance,

Identifying performance indicators,

Understanding means and methods of measuring performance
indicators,

Planning and implementing a monitoring program,

Acquiring data,

Managing, presenting, and evaluating data, and

Making decisions and taking action.

Additional advances in monitoring technology will bring new and better
means and methods for monitoring, but the principles outlined in this
manual will have enduring value.

This manual is intended to be informative but not prescriptive. With its
foundation and appurtenant works, each dam presents its own set of chal-
lenges. Deciding on how to monitor its behavior requires skill and judg-
ment beyond the scope of this manual.
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CHAPTER 1
INTRODUCTION

When you can measure what you are speaking about, and
express it in numbers, you know something about it. . . .
Lord Kelvin

Welcome to Monitoring Dam Performance—Instrumentation and Measure-
ments. This manual reviews the current state of practice for monitoring
dam performance as part of the American Society of Civil Engineers
commitment to serve the worldwide community of dam engineering
professionals.

Monitoring dam performance is a global enterprise. Almost every coun-
try in the world has dams that are monitored for performance by their
owners and engineers. Many countries have agencies with monitoring
guidelines and regulations for safe practice. These include agencies such
as the CWC in India, U.S. Federal Energy Regulatory Commission (FERC),
China’s Ministry of Energy, Canadian Dam Association, The Environment
Agency in England and Wales, France’s Permanent Technical Committee,
and ANCOLD in Australia. The intent of this manual is to capture the fun-
damentals and current state of practice of instrumented measurements for
monitoring dam performance in the global dam engineering community.

Dam-performance monitoring is a blend of visual surveillance coupled
with instruments to measure indicators that answer a basic question: “How
is this dam performing?”

Visual surveillance is the backbone of all performance-monitoring
programs.

Monitoring of every dam is mandatory because dams change
with age and may develop defects. There is no substitute for

1
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