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Soils and Foundations, 7th

Edition: A Comprehensive

Review of Cheng and Liu's
Landmark Text

Cheng and Liu's "Soils and Foundations," 7th edition (2007),
remains a cornerstone text in geotechnical engineering education
and practice. This comprehensive guide delves into the complex
interplay between soil mechanics and foundation design, providing
students and professionals alike with a robust understanding of
crucial principles and practical applications. This review examines
its key features, pedagogical strengths, and enduring relevance in
the field. Keywords relevant to this discussion include: soil
mechanics, foundation engineering, geotechnical design,
bearing capacity, and settlement analysis.

Introduction: A Timeless Resource in
Geotechnical Engineering

Published in 2007, "Soils and Foundations" by Cheng and Liu
quickly established itself as a leading textbook. Its enduring
popularity stems from its clear explanations, practical examples,
and comprehensive coverage of essential topics. This 7th edition
builds upon previous iterations, refining its presentation and
incorporating the latest advancements in the field at the time of
publication. The book meticulously balances theoretical
underpinnings with practical engineering applications, making it
ideal for both classroom learning and professional reference.

Key Features and Content Highlights: A
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Deep Dive into Soil Behavior and
Foundation Design

The book's strength lies in its systematic approach to presenting
complex concepts. It begins with the fundamentals of soil
mechanics, covering topics like soil classification (using the Unified
Soil Classification System), stress distribution in soils, and the
principles of effective stress. This foundational knowledge is crucial
for understanding subsequent chapters that focus on more
advanced concepts.

 Soil Strength and Consolidation: The book dedicates
significant attention to the behavior of soils under load.
Concepts such as shear strength parameters (cohesion and
friction angle), consolidation settlement, and creep are
explained with clarity and are supported by numerous
illustrative examples. Understanding these concepts is vital
for determining the bearing capacity of foundations.

» Foundation Design Principles: This is where the practical
applications come into play. Cheng and Liu cover a wide
range of foundation types, including shallow foundations

(spread footings, strip footings, rafts), and deep foundations
(piles, caissons, drilled shafts). The design procedures are
thoroughly explained, emphasizing the importance of safety
factors and considering various soil conditions. The use of
appropriate settlement analysis methods is another focus.

e Advanced Topics: The book delves into more sophisticated
aspects of geotechnical engineering. Discussions of slope
stability, earth pressure theories, and retaining wall design
equip readers with a comprehensive understanding of soil-
structure interaction. The inclusion of these advanced topics
underscores its suitability for both undergraduate and
graduate-level courses.

¢ Problem Solving and Case Studies: One significant
advantage of this text is its abundance of solved problems and
case studies. These practical examples reinforce theoretical
concepts and provide valuable insights into real-world
engineering challenges. This approach facilitates a deeper
understanding of the application of principles, bridging the
gap between theory and practice within geotechnical
design.
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Pedagogical Approach and Target
Audience: A Versatile Text for Diverse
Learners

"Soils and Foundations" employs a clear and concise writing style,
making complex concepts accessible to a broad audience. The
authors seamlessly integrate mathematical formulations with

intuitive explanations, catering to both mathematically inclined
students and those who benefit from a more descriptive approach.
The inclusion of numerous diagrams, illustrations, and charts
significantly enhances understanding. The book effectively targets:

¢ Undergraduate students: The comprehensive coverage of
fundamental concepts makes it an excellent textbook for
undergraduate courses in geotechnical engineering or soil
mechanics.

e Graduate students: The inclusion of more advanced topics
ensures its relevance for graduate-level studies, providing a
solid foundation for specialized research.

e Practicing engineers: The practical examples and design
procedures make it a valuable reference for practicing
geotechnical engineers, providing guidance on real-world
applications.

Limitations and Contemporary
Relevance: Staying Current in a Dynamic
Field

While "Soils and Foundations" remains a highly valuable resource,
it's essential to acknowledge its limitations stemming from its 2007
publication date. The field of geotechnical engineering has evolved,
with advancements in numerical modeling, in-situ testing
techniques, and improved understanding of soil behavior. Some of
the design methodologies presented may have been updated or
refined since the book's publication. Therefore, it’s crucial to
supplement the book with contemporary research articles and
software when working on advanced or large-scale projects.
Furthermore, the emphasis on traditional methods might require a
student or engineer to independently explore more modern
software-based solutions currently employed in industry.
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Conclusion: A Lasting Legacy in
Geotechnical Engineering Education

Despite some limitations due to its age, Cheng and Liu's "Soils and
Foundations," 7th edition, remains an influential and valuable
contribution to the field. Its clear presentation, comprehensive

coverage, and abundance of practical examples make it a highly
effective learning tool and a valuable reference for students and
professionals alike. While supplementary resources are important to
keep abreast of the latest advancements, this book provides a
strong foundation in understanding the principles of soil mechanics
and foundation engineering. The book's enduring popularity speaks
to its effectiveness in conveying the fundamentals of this critical
subject.

FAQ: Addressing Common Queries on
"Soils and Foundations"

Q1: Is this book suitable for self-study?

Al: Yes, the book's clear explanations and abundant examples make
it well-suited for self-study, particularly for individuals with a basic
understanding of engineering principles. However, access to
additional resources and perhaps a mentor could enhance
understanding, especially for complex topics.

Q2: What software is commonly used to complement this
book's content?

A2: Software packages like PLAXIS, ABAQUS, and GeoStudio are
frequently used for finite element analysis and geotechnical
simulations. These tools allow users to apply the theoretical

principles learned in the book to real-world scenarios.

Q3: What are the most important chapters for someone
focusing on shallow foundations?

A3: Chapters covering soil strength, consolidation settlement,
bearing capacity, and the design of spread footings, strip footings,
and raft foundations would be most crucial.

Q4: How does this book handle the complexities of different
soil types?

A4: The book thoroughly covers various soil types and their
engineering properties. It emphasizes the importance of soil
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classification and testing to accurately determine soil behavior and
design parameters.

Q5: Are there any online resources that can help supplement
the material in the book?

A5: Numerous online resources, including academic journals,
research papers, and online forums dedicated to geotechnical
engineering, can supplement the book's content.

Q6: Is there a later edition of this book?

A6: While a later edition doesn't seem to have been published
officially, many newer texts now build upon the work of this 7th
edition and incorporate newer methods and technologies.

Q7: What is the main difference between shallow and deep
foundations, as discussed in the book?

A7: The book distinguishes shallow foundations (whose depth is
significantly less than their width) as interacting mainly with the
upper layers of soil, while deep foundations (like piles and caissons)
extend much deeper, transferring loads to stronger, deeper soil
strata.

Q8: How does the book address the importance of site
investigation?

A8: The book stresses the crucial role of proper site investigation in
geotechnical engineering. Accurate soil characterization is
emphasized as essential for reliable foundation design and avoiding
potential failures.

Delving Deep into "Soils and Foundations, 7th Edition" by Cheng &
Liu (2007)

This essay explores the renowned textbook "Soils and Foundations,
7th Edition," authored by Cheng and Liu and issued on May 5th,
2007. This volume remains a cornerstone in the area of geotechnical
engineering, providing a comprehensive introduction to the
fundamentals and practices of soil mechanics and foundation
engineering. We will investigate its core characteristics, judge its
strengths, and address its significance in present-day engineering
application.

The book's structure is rationally sequenced, beginning with a
robust grounding in soil characteristics. It consistently explains
various soil types, their conduct under multiple pressure
circumstances, and the techniques used to define them. The writers'
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unambiguous narratives and numerous diagrams make even
challenging principles comprehensible to pupils.

A key section of the manual is assigned to the evaluation of shallow
and deep foundations. The developers successfully integrate theory
and application, providing practical guidance on the planning and
building of various foundation systems. This encompasses extensive
considerations of carrying capacity, settlement assessment, and
stability. The text also addresses advanced issues such as
soil-structure relationship, slope firmness, and ground load
theories.

Real-world examples and case studies are embedded throughout the
text, making the content more attractive and germane to readers'
experience. This applied emphasis is one of the book's greatest
strengths. The use of concise language, combined with the
comprehensive directory, makes finding specific details a
comparatively straightforward process.

Beyond its intellectual importance, "Soils and Foundations, 7th
Edition" serves as an indispensable tool for working geotechnical
constructors. The volume's utilitarian orientation makes it a
beneficial aid for design projects of all scales. The detailed handling
of diverse design approaches and assessment approaches permits
engineers to make informed determinations.

In wrap-up, "Soils and Foundations, 7th Edition" by Cheng and Liu
is a indispensable tool for anyone concerned in the area of
geotechnical engineering. Its lucid exposition of difficult ideas, its
applied direction, and its comprehensive handling of diverse
subjects make it a must-have guide for learners alike.

Frequently Asked Questions (FAQs):

1. Q: Is this book suitable for beginners in geotechnical
engineering? A: Yes, the book is written with a clear and
progressive approach, making it suitable for undergraduates and
those new to the field. The foundational concepts are explained
thoroughly before moving to more advanced topics.

2. Q: Does the book cover all aspects of foundation
engineering? A: While very comprehensive, it focuses primarily on
the principles and applications of soil mechanics relevant to
foundation design. Highly specialized areas may require
supplemental resources.

3. Q: Are there any software or online resources that
complement this textbook? A: Many geotechnical analysis
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software packages (e.g., Plaxis, ABAQUS) can be used to
supplement the theoretical understanding provided in the book.
Numerous online resources and tutorials also exist, covering related
topics.

4. Q: How does this 7th edition compare to previous editions?
A: The 7th edition incorporates updates to reflect advancements in
the field, including new design methods and improved analytical
techniques. While the core principles remain, updates enhance its

relevance.
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