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Preface

Principles of Geotechnical Engineering was originally published with a 1985 copyright
and was intended for use as a text for the introductory course in geotechnical engineering
taken by practically all civil engineering students, as well as for use as a reference book
for practicing engineers. The book was revised in 1990, 1994, 1998, 2002, 2006, and 2010.
This eighth edition has a coauthor, Khaled Sobhan, of Florida Atlantic University. As in
the previous editions of the book, this new edition offers an overview of soil properties and
mechanics, together with coverage of field practices and basic engineering procedures,
without changing the basic philosophy of the original text. It is not the intent of this book
to conform to any design codes.

Unlike the seventh edition, which had 18 chapters, this edition has 17 chapters. The
chapter on Landfill Liners and Geosynthetics has been deleted from this edition since the
subject has grown and matured over the years and is offered as a separate course in many
civil engineering programs.

Most of the example problems and homework problems have been changed and/or
modified. One or two critical thinking problems have been added to the homework prob-
lems in most chapters to challenge and enhance the thought process and understanding of
students on the subject(s) covered in a given chapter.

Since geotechnical engineering is a practical and application-oriented subject, a few
actual case histories have also been included. These case histories are presented in Chapters 11,
15, and 16 with the primary intention being to familiarize students with the unpredictable
variability of soil in the field compared to the idealized situation in classroom teaching and
learning. New photographs have also been added throughout.

Other noteworthy changes in the eighth edition include the following:

* An expanded section of the introduction at the beginning and a summary section at
the end of each chapter have been provided.

 In Chapter 2, on Origin of Soil and Grain Size, several photographs of common
rock-forming minerals, rocks, and structures built with or in rock have been added
(Section 2.3). To help students in future field identification of rocks and rock-
forming minerals, they are presented in color as well as in black and white.
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« In Chapter 3, on Weight—Volume Relationships, the section on maximum and minimum
void ratio of granular soil has been expanded.

* The procedure for determination of shrinkage limit of cohesive soils using the wax
method (ASTM Test Designation 4943) has been described in detail in Chapter 4
(Plasticity and Structure of Soil).

« In Chapter 5, on Classification of Soil, line diagrams have been added in example
problems to determine the group names of soils from group symbols (Unified Soil
Classification System). These line diagrams will help the readers follow a step-by-
step procedure in arriving at the proper group name of soil during soil classification.

 The chapter on Soil Compaction (Chapter 6) now includes several recent empirical
correlations to estimate maximum dry unit weight and optimum moisture content
based on the energy of compaction. A section on evaluation of soils as compaction
material has been added.

 In Chapter 9, on In Situ Stresses, a mathematical derivation for a general case
to obtain the seepage force per unit volume of soil is added. Also in this chapter,
Harza’s chart to obtain the exit gradient of flow under a hydraulic structure is
provided. This chart is helpful in estimating the factor of safety against heaving.

An example to show the use of a filter on the downstream side of a hydraulic
structure to increase the factor of safety against heaving is given.

* A section on the vertical stress increase at a certain point and depth below the
ground surface due to a linearly increasing vertical loading on a infinite strip has
been added in Chapter 10, on Stresses in a Soil Mass.

* An improved explanation of the fundamentals of consolidation is given in Chapter 11,
on Compressibility of Soil. This chapter also provides a general discussion on the
effect of load duration on the e — log ¢’ plot.

» Chapter 12, on Shear Strength of Soils, updates the calculation procedure of
undrained cohesion for tests conducted with a tapered vane based on ASTM (2010).

* The procedure for estimation of active earth pressure in a ¢’ —¢’ soil under
earthquake conditions has been updated in Chapter 13 (Lateral Earth Pressure:
At-Rest, Rankine, and Coulomb).

» The Caquot and Kerisel theory for estimation of passive earth pressure with granular
backfill (inclined back face of wall and horizontal backfill, and vertical back face of
wall and inclined backfill) has now been included in Chapter 14, on Lateral Earth
Pressure: Curved Failure Surface.

* In Chapter 15, on Slope Stability, a detailed derivation on the factor of safety of infinite
slopes with seepage is now included. Results of some recent studies on the critical circles
of failure for slopes in clay (¢ = 0 condition) and ¢’ — ¢’ soil is added in this chapter.

* A generalized case for Rankine active and passive pressure with granular backfill is
provided in Appendix A.

In the preparation of an engineering text of this type, it is tempting to include many
recent developments relating to the behavior of natural soil deposits found in various
parts of the world that are available in journals and conference proceedings with the
hope that they will prove to be useful to the students in their future practice. However,
based on many years of teaching, the authors feel that clarity in explaining the funda-
mentals of soil mechanics is more important in a first course in this area without
cluttering the book with too many details and alternatives. Many of the intricate details
can be left to an advanced course in the area of geotechnical engineering. This approach
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will most likely help in developing students’ interest and appreciation in the geotechni-
cal engineering profession at large.

Instructor Resource Materials

A detailed Instructor’s Solutions Manual and PowerPoint slides of both figures and tables
and equations and examples from the book are available for instructors through a password-
protected Web site at www.cengagebrain.com.

Student Resource Materials

Self-Evaluation Multiple Choice Questions with Answers for each chapter are available for
students on the book Web site. The students may also benefit from these questions as a
practice tool in preparation for examinations.

To access additional course materials, please visit www.cengagebrain.com. At the
cengagebrain.com home page, search for the ISBN of your title (from the back cover of your
book) using the search box at the top of the page. This will take you to the product page
where these resources can be found. If you require a password, follow directions for
Instructor Resources.

The authors would not have been able to complete this revised manuscript without the
support and encouragement of their wives, Janice and Samira, and their families. Janice Das
was most helpful in getting the manuscript ready for publication. Professor Sanjay K.
Shukla of Edith Cowan University, Australia, provided many valuable suggestions during
the revision process. Finally, many thanks are due to Christopher Shortt, Publisher; Hilda
Gowans, Senior Development Editor; and Lauren Betsos, Marketing Manager of Cengage
Learning (Engineering) for their assistance and advice in the final development of the book.
It is fitting also to thank Rose P. Kernan of RPK Editorial Services. She has been instru-
mental in shaping the style and overseeing the production of this edition of Principles of
Geotechnical Engineering as well as several previous editions.

Thanks are due to the following reviewers for their comments and constructive
suggestions:

Dragos Andrei, California State Polytechnic University, Pomona, California
Tuncer Edil, University of Wisconsin, Madison, Wisconsin

Ton Qiu, The Pennsylvania State University, University Park, Pennsylvania
Kamal Tawfiq, Florida State University, Tallahassee, Florida

Binod Tiwari, California State University, Fullerton, California

Jay Wang, Louisiana Tech University, Ruston, Louisiana

Mohammad M. Yamin, Bradley University, Peoria, Illinois

Braia Das AND KHALED SOBHAN
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