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Abstract: The ASCE Technical Council on Lifeline Earthquake Engineering's Earthquake Investigations 

Committee has developed the second edition of this Guide to incorporate the lessons learned from the 

1989 Loma Prieta, 1994 Northridge, and 1995 Kobe (Japan) earthquakes. New sections concerning 

additional lifelines and critical emergency response facilities have been added. Chapter organization has 

been standardized. The format has been changed from bound to unbound to permit ease of updating. 

Lifeline interdependencies are provided. Chapters 1 through 5 cover overviews, general and specific 

investigative preparations, general procedures for performing investigations, and discuss the effects of 

earthquakes. Chapters 6 through 23 are specific to lifelines, critical facilities, or those systems common 

to lifelines and critical facilities. Finally, checklists, report formats and writing tips, references, and 

publications are provided. 

Library of Congress Cataloging-in-Publication Data 

American Society of Civil Engineers. Earthquake Investigations Committee. 

Guide to post-earthquake investigation of lifelines I Earthquake Investigations Committee, Technical 

Council on Lifeline Earthquake Engineering, American Society of Civil Engineers ; edited by Anshel J. 

Schiff. 

p. cm. -- (Monograph ; no. 11) 

ISBN 0-7844-0296-5 

1. Lifeline earthquake engineering. 2. Underground utility lines--Earthquake effects. 3. Public utilities-­

Earthquake effects. 4. Transportation--Earthquake effects. I. Schiff, Anshel J. II. Title. III. Series: 

Technical Council on Lifeline Earthquake Engineering monograph ; no. 11. 

T A654.6.A434 1997 97-31462 

363.34'9564--DC21 CIP 

The material presented in this publication has been prepared in accordance with generally 

information should not be used without first securing competent advice with respect to its suitability for 

any general or specific application. 

The contents of this publication are not intended to be and should not be construed to be a 

standard of the American Society of Civil Engineers (ASCE) and are not intended for use as a reference 

in purchase specifications, contracts, regulations, statutes, or any other legal document. 

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. 

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 therefore. 

Anyone utilizing this information assumes all liability arising from such use, including but not 

limited to infringement of any patent or patents. 

Photocopies. Authorization to photocopy material for internal or personal use under circumstances not 

falling within the fair use provisions of the Copyright Act is granted by ASCE to libraries and other users 

registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the 

base fee of $4.00 per article plus $.50 per page is paid directly to CCC, 222 Rosewood Drive, Danvers, 

MA 01923. The identification for ASCE Books is 0-7844-0296-5/97/$4.00 + $.50 per page. Requests 

for special permission or bulk copying should be addressed to Permissions & Copyright Dept., ASCE. 

Copyright © 1998 by the American Society of Civil Engineers, 

All Rights Reserved. 

Library of Congress Catalog Card No: 97-31462 ISBN 0-7844-0296-5 

Manufactured in the United States of America. 

https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf


May 1997 

FOREWORD FIRST EDITION 

For a number of years, the post-earthquake investigation of lifelines was 

primarily directed at documenting the location and types of lifeline damage that 

occurred. As a result, the types of facilities and equipment that were vulnerable 

to earthquake damage were identified and certain patterns of damage started to 

emerge. While this provided a start to defining lifeline vulnerabilities, these 

investigations had several deficiencies. The formally organized investigations, 

particularly those in foreign countries, typically had one individual who was 

responsible for collecting all lifeline data. Considering the number and 

complexity of lifelines and the type of data that was needed, this was an 

impossible task for one individual. In addition to the type of facilities and 

equipment that were damaged and a count of each type, information was needed 

to advance the state-of-the-art of seismic design of facilities and equipment. 

Failure modes and factors contributing to them had to be identified. Also, the 

impacts of failures on system operations and the resources and time required to 

restore facilities was needed for utility emergency planning as well as for 

emergency response planning within the community . The expertise required for 

a post-earthquake investigator, even if only one lifeline was to be focused upon, 

is beyond what any individual within that lifeline would be expected to know. 

Knowledge of the entire system and its operation is needed as well as the 

operation, construction and design of system facilities and equipment. Finally, 

information on the response of the overall system, facilities and equipment to 

past earthquake should be known. 

This training guide is an attempt to gather material to meet four primary 

objectives. 

1. Provide information so that an investigator will be familiar with the overall 

operation of major lifeline systems. 

2. Provide information so that the investigator will be familiar with the 

function and operation of lifeline facilities and equipment. 

3. Provide information so that the investigator will be familiar with past 

seismic performance of the lifeline and its facilities and equipment. 

4. Provide guidance for methods to gather pertinent information and a means 

for improving the process. 

Anshel J. Schiff 

May 1991 
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May 1997 

FOREWORD SECOND EDITION 

Since the first guide was developed and issued, many lessons learned from 

the 1989 Loma Prieta, 1994 Northridge, and 1995 Kobe, Japan, earthquakes 

have been learned about the performance of lifelines in earthquakes and how to 

better conduct post-earthquake investigations. The new guide has added 

several new sections dealing with additional lifelines and critical emergency 

response facilities for which lifelines play an important role. New or greatly 

expanded lifeline material highways, railways, and transportation management 

have been included. Sections that are common to several lifelines and critical 

facilities that have been expanded or added include emergency power systems, 

hospitals, dams and locks, emergency operation centers, fire protection and 

rescue. The content of material in each of the lifeline chapters has been 

expanded, and reorganized. The organization of the material for each lifeline 

has been standardized, so that material will be easier to find. More information 

on the description and earthquake performance of lifeline equipment has been 

added. New sections have also been added that identify high priority 

information that is desired for each lifelines, the dependencies of each lifeline on 

other lifelines, and how other lifelines are dependent on a given lifeline . 

Finally, the format of the guide has been changed to a 8-1/2 inch by 11 inch 

page size so that picture formats can be larger and details will be easier to see. 

The guide is now produced in an unbound format so that as new information in 

gathered, parts of individual sections can be updated. 

Anshel J. Schiff 

May, 1997 

v 

https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf


https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf


1. 

2. 

3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 

11. 
12. 

13. 
14. 

15. 

16. 

17. 

18. 

19. 
20. 
21. 

22. 

23. 
24. 

25. 

TABLE OF CONTENTS 

Introduction 

Pre-Earthquake Preparations 

Pre-Departure Tasks 

Introduction to Earthquakes 

General Investigation Procedures 

Electric Power Systems 

Water Systems 

Wastewater Systems 

Transportation Systems 

Air Transportation Systems 

Harbors and Inland Water Ways 

Highway Systems 

Railways 

Transportation Systems Management 

Telecommunications Systems 

Natural Gas Systems 

Liquid Fuel Systems 

Emergency Power Systems 

Power-Generating Dams - Lifelines 

Navigational Locks 

Emergency Operation Centers 

Hospitals 

Fire Protection and Rescue 

Tanks 

Acknowledgments 

Appendices 

A. Field Guide for Lifeline Earthquake Investigations 

B. Report Format 

C. Tips on Technical Writing 

D. References to Reconnaissance Reports 

E. List of Publications of the Technical Council on Lifeline 

Earthquake Engineering 

F. List of Monographs of the Technical Council on Lifeline 

Earthquake Engineering 

G. Listing of Modifications to the Guide 

I. Index 

May 1997 

1.1-1.16 

2.1-2 .10 
3.1- 3.6 
4.1-4.12 

5.1-5.16 

6.1-6.143 

7.1-7.37 

8.1-8 .27 

9.1-9.47 

10.1-10.48 
11.1-11.71 
12.1- 12.32 

13.1-13.7 
14. 1-14.38 

15.1-15.42 

16.1-16.10 
17.1-17.26 

18.1-18.29 

19.1-19.11 

20.1-20.16 
21.1-21.18 

22.1-22.19 
23.1-23.15 
24.1-24.1 

25.1-25.2 

A. l-A.16 

B.1-B.4 

C.1-C.4 

D.1-D.2 

E.1-E.2 

F.1-F.2 

G.1-G.2 

1.1-1.18 

Vll 

https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf


https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf


1 Introduction 

Organization of Guide 

Objective of Post-Earthquake Investigations 

Use of Guide 

Risks Associated with Post-Earthquake Investigations 

Acknowledgment of Earthquake Investigation Risks 

Lifeline Earthquake Investigations: Past and Future 

Commitments Expected Of Earthquake Investigators 

The Post-Earthquake Investigation Process 

May 1997 

1.1 

1.6 
1.6 

1.7 

1.9 

1.10 
1.11 

1.11 

1.1 

https://www.civilenghub.com/ASCE/133513845/Guide-to-Post-Earthquake-Investigation-of-Lifelines?src=spdf

