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PREFACE

V

The present state of the art of dam engineering has been 
attained by a continuous search for new ideas and methods 
while incorporating the lessons of the past. In the last 20 
years particularly there have been major innovations, due 
largely to a concerted effort to blend the best of theory and 
practice. Accompanying these achievements, there has been 
a significant trend toward free interchange among the pro­
fessional disciplines, including open discussion of prob­
lems and their solutions. The inseparable relationships of 
hydrology, geology, and seismology to engineering have 
been increasingly recognized in this field, where progress 
is founded on interdisciplinary cooperation.

This book presents advances in dam engineering that 
have been achieved in recent years or are under way. At­
tention is given to practical aspects of design, construction, 
operation, and rehabilitation. Case histories are reviewed 
to demonstrate principles and procedures of proven value. 
Lessons drawn from, or reinforced by, accidents and fail­
ures are examined. The fundamentals of this field are cov­
ered primarily as a means of introducing and facilitating an 
understanding of concepts and practices that represent the 
leading edge of technology. Both simplified and compre­
hensive procedures are presented. Strong emphasis is 
placed on technical aspects, with only general considera­
tion given to administrative, financial, social, legal, envi­

ronmental, and political factors, which, though important, 
are covered in other publications.

The rapid progress in recent times has resulted from the 
combined efforts of engineers and associated scientists, as 
exemplified by the authorities who have contributed to this 
book. These individuals have brought extensive knowledge 
to the task, drawn from experience throughout the world. 
With the convergence of such distinguished talent, the op­
portunity for accomplishment was substantial. I gratefully 
acknowledge the generous cooperation of these writers, and 
am indebted also to other persons and organizations that 
have allowed reference to their publications; and I have 
attempted to acknowledge this obligation in the sections 
where the material is used. These courtesies are deeply ap­
preciated.

Special credit is due to C. F. Coms, T. P. Dolen, L. B. 
James, R. W. Kramer, T. M. Leps, G. Lombardi, J. Lowe 
III, J. M. Raphael, and E. T. Scherich for their work as 
reviewers, and to those who served as coordinators, 
namely, C. B. Cecilio, C. F. Coms, C. A. Fetzer, L. B. 
James, P. C. Knodel, R. W. Kramer, J. D. Lytle, E. T. 
Scherich, and G. S. Tarbox.

The participants hope that they have contributed usefully 
to improved practices in the engineering of dams.

Robert B. Jansen



CONTENTS

368PREFACE v

1. INTRODUCTION Robert B. Jansen 1
388

8

409
60

416
106

466
5. SEISMOLOGY Bruce A. Bolt 153

172
493

219
540

239
578

256
609

321

647
354

vil

21. SPILLWAY PERFORMANCE AND 
REMEDIAL MEASURES Philip H. Burgi, 
Edward W. Gray, Peter G. Grey, David L. 
Hinchliff, Nelson L. de S. Pinto, Richard P. 
Regan, E. Thomas Scherich, Emest K. 
Schrader

10. EARTHFILL DAM CONSTRUCTION AND 
FOUNDATION TREATMENT Claude A. 
Fetzer, Richard W. Kramer, William F. 
Swiger

3. HYDROLOGY Catalino B. Cecilio, 
Llewellyn L. Cross, Arlen D. Feldman

7. COFFERDAMS Claude A. Fetzer, Edwin 
Paul Swatek, Jr.

11. EARTHFILL DAM PERFORMANCE AND 
REMEDIAL MEASURES Claude A. Fetzer, 
Richard W. Kramer, William F. Swiger, 
Jack G. Wulff

4. GEOLOGY Arthur B. Arnold, Laurence B.
James, George A. Kiersch, Alan L. O 'Neill

6. MATERIALS Timothy P. Dolen, Claude A. 
Fetzer, Robert B. Jansen, Paul C. Knodel, 
Ernest K. Schrader, Lloyd O. Timblin, Jr.

13. ROCKFILL DAM CONSTRUCTION AND 
FOUNDATION TREATMENT Thomas M. 
Leps

14. ROCKFILL DAM PERFORMANCE AND
REMEDIAL MEASURES Thomas M. Leps

15. EARTHQUAKE RESPONSE ANALYSIS OF
CONCRETE DAMS Anil K. Chopra

18. CONCRETE DAM CONSTRUCTION AND 
FOUNDATION TREATMENT Emest K.
Schrader, William F. Swiger

19. CONCRETE DAM PERFORMANCE AND 
REMEDIAL MEASURES Charles F. Coms, 
Robert B. Jansen, Giovanni Lombardi

8. EARTHQUAKE RESPONSE ANALYSIS OF 
EMBANKMENTS, James Michael Duncan, 
I. M. Idriss

12. ROCKFILL DAM DESIGN AND ANALYSIS
Thomas M. Leps

16. GRAVITY DAM DESIGN AND ANALYSIS
Charles F. Coms, Emest K. Schrader, 
Glenn S. Tarbox

20. SPILLWAY DESIGN AND CONSTRUCTION
John Lowe HI, Nelson L. de S. Pinto, 
Richard P. Regan, E. Thomas Scherich, 
Emest K. Schrader

2. LESSONS FROM NOTABLE EVENTS
Laurence B. James, Robert B. Jansen, 
George A. Kiersch, Thomas M. Leps

17. ARCH DAM DESIGN AND ANALYSIS
Howard L. Boggs, Robert B. Jansen, Glenn
S. Tarbox

9. EARTHFILL DAM DESIGN AND ANALYSIS 
Robert B. Jansen, Richard W. Kramer, John 
Lowe III, Steve J. Poulos


