
SOIL MECHANICS
IN

ENGINEERING PRACTICE

JOHN WILEY & SONS, Inc.
New York London

By

KARL TERZAGHI
Professor of the Practice of Civil Engineering, 

Harvard University
Lecturer and Research Consultant in Civil Engineering, 

University of Illinois

and

RALPH B. PECK
Research Professor of Soil Mechanics 

University of Illinois

W.l.T.



ELEVENTH PRINTING, AUGUST. 1960

PRINTED IN THE UNITED STATES OF AMERICA

COPYRIGHT, 1948 
DY

KARL TERZAGHI 
AND

RALPH B. PECK

All Flights Reserved
This book or any part thereof must not 
be reproduced in any form without the 
Written permission of the publisher.



PREFACE

Soil mechanics originated several decades ago under the pressure of 
necessity. As the practical problems involving soils broadened in scope, 
the inadequacy of the scientific tools available for coping with them be­
came increasingly apparent. Efforts to remedy the situation started 
almost simultaneously in the United States and in Europe, and within 
a short period they produced an impressive array of useful information.

The initial successes in this field of applied science were so encouraging 
that a new branch of structural analysis appeared to be in the making. 
As a consequence, the extent and profundity of the theoretical investi­
gations increased rapidly, and experimental methods were developed 
to a high degree of refinement. Without the results of these painstaking 
investigations a rational approach to the problems of earthwork engineer­
ing could not have been attempted.

Unfortunately, the research, activities in soil mechanics had one 
undesirable psychological effect. They diverted the attention of many 
investigators and teachers from the manifold limitations imposed by 
nature on the application of mathematics to problems in earthwork 
engineering. As a consequence, more and more emphasis has been placed 
on refinements in sampling and testing and on those very few problems 
that can be solved with accuracy. Yet, accurate solutions can be obtained 
only if the soil strata are practically homogenous and continuous in 
horizontal directions. Furthermore, since the investigations leading to 
accurate solutions involve highly specialized methods of sampling and 
testing, they are justified only in exceptional cases. On the overwhelming 
majority of jobs no more than an approximate forecast is needed, and 
if such a forecast cannot be made by simple means it cannot be made 
at all. If it is not possible to make an approximate forecast, the behavior 
of the soil must be observed during construction, and the design may 
subsequently have to be modified in accordance with the findings. These 
facts cannot be ignored without defying the purpose of soil mechanics. 
They govern the treatment of the subject in this book.

Part A deals with the physical properties of soils and Part B with the 
theories of soil mechanics. These two parts are very short, but they con­
tain all that engineering students and the average engineer need to know 
about soil mechanics proper at the present time. The heart of the book 
is Part C.
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Part C deals with the art of getting satisfactory results in earthwork 
and foundation engineering at a reasonable cost, in spite of the com­
plexity of the structure of natural soil strata and in spite of the inevitable 
gaps in our knowledge of the soil conditions. To achieve this goal the 
engineer must take advantage of all the methods and resources at his 
disposal—experience, theory, and soil testing included. Yet all these 
resources are of no avail unless they are used with careful discrimination, 
because almost every practical problem in this field contains at least 
some features without precedent.

Every discussion of practical problems in Part C starts with a critical 
survey of conventional methods and proceeds step by step to whatever 
improvements have been realized with the assistance of the results of 
research in soil mechanics. Therefore, the experienced engineer is advised 
to start reading the book at the beginning of this part. He should use 
Parts A and B only for reference, to get information about concepts 
with which he is not yet familiar. Otherwise he would be obliged to 
digest a considerable amount of material before he would be in a po­
sition to realize its function in his field of interest.

The details of the methods for coping with the practical problems 
covered by Part C may change as experience increases, and some of 
them may become obsolete in a few years because they are no more than 
temporary expedients. Yet the merits of the semiempirical approach 
advocated in Part C are believed to be independent of time. At the end 
of each article of Part C the reader will find a list of references. In 
their choice priority was given to those publications that are likely to 
foster the urge and capacity for careful and intelligent field observations. 
In connection with these references it should be emphasized that some 
of the discussions and closures may contain more important information 
than the articles themselves.

Since the field of soil engineering is too broad to be covered adequately 
in a single volume, various important topics such as highway, airport, 
and tunnel engineering had to be excluded. Brief references concerning 
these fields have been assembled in an appendix.

In its early stages, the manuscript was critically studied by Professor 
C. P. Siess, whose comments were especially helpful. The authors also 
appreciate the suggestions of the several practicing engineers who read 
various portions of the text. In particular, they are indebted to Mr. A. 
E. Cummings, Mr. 0. K. Peck, and Mr. F. E. Schmidt for criticisms of 
Part C, to Dr. R. E. Grim for review of Article 4, and to Dr. Ruth D. 
Terzaghi for assistance in the preparation of Article 63.

Tables and figures taken in whole or in part from other sources are
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acknowledged where they occur in the text. The drawings are the work 
of Professor Elmer F. Heater. For his co-operative interest and skilful 
work the authors are indeed grateful.

Karl Terzaghi
Ralph B. Peck
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