
The Use Of Effective Stresses In Unsaturated
Soils: A Revised Edition that will Transform
Your Understanding
The field of geotechnical engineering has seen tremendous advancements over
the years. One of the key areas that has undergone significant development is
the understanding and analysis of unsaturated soils. In the revised edition of "The
Use Of Effective Stresses In Unsaturated Soils," readers are presented with a
comprehensive and updated perspective on this important subject.

Unsaturated soils, also known as partially saturated soils, are soils that contain
both water and air in their pore spaces. Unlike saturated soils, where the voids
are completely filled with water, unsaturated soils have varying degrees of water
saturation. These unique soil conditions present engineering challenges that must
be addressed for the successful design and construction of infrastructure
projects.

In this revised edition, the authors delve deep into the concept of effective
stresses in unsaturated soils. Effective stress is a fundamental parameter in
geotechnical engineering, as it represents the intergranular contact forces within
a soil mass. Traditionally, effective stress concepts have been developed and
applied to saturated soils. However, the revision of this book brings forward a new
perspective that extends the understanding of effective stresses to unsaturated
soils.
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The revised edition starts by providing a comprehensive overview of the
theoretical background and historical development of effective stress concepts. It
then progresses into addressing the challenges associated with measuring and
quantifying effective stresses in unsaturated soils. The authors present advanced
laboratory techniques and novel in-situ measurement methods that enhance the
accuracy and reliability of stress determination in unsaturated soils.

Furthermore, the revised edition features updated case studies and practical
examples to demonstrate the application of effective stress analysis in the design
and analysis of real-world geotechnical projects. The case studies cover a wide
range of engineering problems, including slope stability, foundation design, and
embankment construction in unsaturated soil conditions. These examples not
only showcase the effective stress principles but also provide valuable insights
and solutions for practicing engineers.

One of the key highlights of this revised edition is the incorporation of recent
advancements in numerical modeling techniques. The authors present state-of-
the-art numerical methods that enable more accurate and efficient analyses of
unsaturated soil behavior under different loading and environmental conditions.
These modeling techniques allow engineers to better understand and predict the
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response of unsaturated soils, facilitating improved design and decision-making
processes.

The revised edition of "The Use Of Effective Stresses In Unsaturated Soils"
serves as an invaluable resource for geotechnical engineers, researchers, and
students alike. It provides a comprehensive and up-to-date understanding of
effective stress principles in unsaturated soils and equips readers with the
necessary tools to overcome the challenges associated with such soil conditions.

In , if you are seeking to enhance your knowledge and expertise in geotechnical
engineering and effectively deal with the complexities of unsaturated soils, this
revised edition is a must-read. The comprehensive nature of this book, combined
with the incorporation of the latest research and advancements, makes it an
essential reference for any geotechnical engineer's bookshelf.
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With the application of the effective stress concept, the strength and volumetric
behavior of saturated materials was clearly understood. For the case of
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unsaturated materials, a universally accepted effective stresses equation is still
under debate. However, the use of the effective stress concept to develop
constitutive models for unsaturated soils is becoming increasingly popular not
only because the hydro-mechanical coupling observed in these materials is
implicit in the formulation but also because simpler and more precise models can
be established. Towards A Unified Soil Mechanics Theory demonstrates that the
same strength and volume change equations used in saturated soil mechanics
can be used for the case of unsaturated soils. In other words, the constitutive
models developed for saturated soils can be used for unsaturated materials once
the effective stress equation has been defined.

In this book, an analytical equation for the effective stress for unsaturated soils is
established. This equation requires the knowledge of the superficial area of solids
affected by the capillary phenomenon. In other words, we need to know how
water distributes in the pores of the soil. This distribution can be modeled using a
solid-porous model built on a regular network. However, the size of the network
required to correctly simulate the structure of a small soil sample cannot be
managed with a common PC. For that reason, a probabilistic porous-solid model
is developed. This model uses the pore size distribution in the form of a
probabilistic function which in addition to the Laplace equation and the principle of
continuity can be expressed as the probability of a pore of certain size to be filled
or dry at suction during a wetting or drying path, respectively. In this way, the soil-
water retention curves can be simulated and the effective stress at any suction
during wetting or drying processes can be determined. Based on this approach, it
is shown that unsaturated soils behave under the same principles for strength
and volumetric behavior as saturated soils.

This revised edition brings additional information about an elastoplastic
framework for expansive soils, hydro-mechanical coupling and a fully coupled



model. The additional chapters also cover the experimental parameters used to
derive the models. An updated set of references and a list of abbreviations is also
included in this edition.

Towards A Unified Soil Mechanics Theory paves the way for a universal theory of
soil mechanics. The volume will be a valuable reference to civil engineers, earth
scientists and hydrologists interested in soil mechanics at both academic and
professional levels.
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