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This new edition adds several new chapters and is thoroughly updated to include data on new topics such as hydraulic fracturing,
CO2 sequestration, sustainable groundwater management, and more. Providing a complete treatment of the theory and practice of
groundwater engineering, this new handbook also presents a current and detailed review of how to model the flow of water and
the transport of contaminants both in the unsaturated and saturated zones, covers the protection of groundwater, and the
remediation of contaminated groundwater.
This publication is an assemblage of selected papers that have been authored or co-authored by D.G. Fredlund. The substance of
these papers documents the milestones of both the science of unsaturated soil mechanincs and the career of the author during his
tenure as a faculty member in the Department of Civil Engineering at the University of Saskatchewan, Saskatoon, Canada.
Determination of the physical, chemical and mechanical properties of ground materials is the key to successfully deliver such
projects as slope stabilization, excavation and lateral support, foundation etc. A book containing both theory of geomaterial testing
and up-to-date testing methods is much in demand for obtaining reliable and accurate test results. This book is intended primarily
to serve this need and aims at the clear explanation, in adequate depth, of the fundamental principles, requirements and
procedures of soil and rock tests. It is intended that the book will serve as a useful source of reference for professionals in the field
of geotechnical and geological engineering. It can work as a one-stop knowledge warehouse to build a basic cognition of material
tests on which the readers are working. It helps college students bridge the gap between class education and engineering
practice, and helps academic researchers guarantee reliable and accurate test results. It is also useful for training new technicians
and providing a refresher for veterans. Engineers contemplating the ICE, IOM3 and other certification exams will find this book an
essential test preparation aid. It is assumed that the reader has no prior knowledge of the subject but has a good understanding of
basic mechanics.
Fundamentals of Continuum Mechanics of Soils provides a long-needed general scheme for the study of the important yet
problematic material of soil. It closes the gap between two disciplines, soil mechanics and con- tinuum mechanics, showing that
the familiar concepts of soil mechanics evolve directly from continuum mechanics. It confirms concepts such as pore pressures,
cohesion and dependence of the shear stress on consolidation, and rejects the view that continuum mechanics cannot be applied
to a material such as soil. The general concepts of continuum mechanics, field equations and constitutive equations are
discussed. It is shown how the theory of mixtures evolves from these equations and how, along with energetics and irrevers- ible
thermodynamics, it can be applied to soils. The discussion also sheds light on some aspects of mechanics of materials, especially
compressible materials. Examples are the introduction of the Hencky measure of strain, the requirement of dual constitutive
equations, and the dependence of the spent internal energy on the stored internal energy. Researchers in engineering mechanics
and material sciences may find that the results of experiments on soils can be generalized and extended to other materials. The
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book is a reference text for students familiar with the fundamentals of mechanics, for scholars of soil engineering, and for soil
scientists. It is also suitable as an advanced undergraduate course in soil mechanics.
Subsidence of geologic surface structures due to withdrawal of fluids from aquifers and petroleum reservoirs is a phenomenon
experienced throughout the world as the demand for water and hydrocarbons increases with increasing population growth. This
book addresses the definition and theories of subsidence, and the influences of unique conditions on subsidence; it includes
discussions of specific field cases and a basic mathematical model of reservoir compaction and accompanying loss of porosity and
permeability. The book is designed as a reference for readers giving immediate access to the geological events that establish
conditions for compaction, the mathematical theories of compaction and subsidence, and practical considerations of field case
histories in various regions of the world.
The papers included in this book describe various in-situ tests, routine and soil-specific, being used in various countries. The work
opens new vistas of improvement in in-situ tests for soils to suit certain specific soil-structure interaction and designed
performance of structure
A step-by-step text on the basic tests performed in soil mechanics, Introduction to Soil Mechanics Laboratory Testing provides
procedural aids and elucidates industry standards. It also covers how to properly present data and document results. Containing
numerical examples and figures, the information presented is based on American Society f
Soil Mechanics and Foundation Engineering, 2e Presents the principles of soil mechanics and foundation engineering in a simplified yet
logical manner that assumes no prior knowledge of the subject. It includes all the relevant content required for a sound background in the
subject, reinforcing theoretical aspects with comprehensive practical applications.
This book provides a good introduction to modern computational methods for Partial Differential Equations in Mechanics. Finite-difference
methods for parabolic, hyperbolic as well as elliptic partial differential equations are discussed. A gradual and inductive approach to the
numerical concepts has been used, such that the presentation of the theory is easily accessible to upper-level undergraduate and graduate
students. Special attention has been given to the applications, with many examples and exercises provided along with solutions. For each
type of equation, physical models are carefully derived and presented in full details. Windows programs developed in C++ language have
been included in the accompanying CD-ROM. These programs can be easily modified to solve different problems, and the reader is
encouraged to take full advantage of the innovative features of this powerful development tool.
The classic, comprehensive guide to the physics of soil The physical behavior of soil under different environmental conditions impacts public
safety on every roadway and in every structure; a deep understanding of soil mechanics is therefore an essential component to any
engineering education. Soil Mechanics offers in-depth information on the behavior of soil under wet, dry, or transiently wet conditions, with
detailed explanations of stress, strain, shear, loading, permeability, flow, improvement, and more. Comprehensive in scope, this book
provides accessible coverage of a critical topic, providing the background aspiring engineers will need throughout their careers.
This volume comprises select papers presented during the Indian Geotechnical Conference 2018, discussing issues and challenges relating
to the characterization of geomaterials, modelling approaches, and geotechnical engineering education. With a combination of field studies,
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laboratory experiments and modelling approaches, the chapters in this volume address some of the most widely investigated geotechnical
engineering topics. This volume will be of interest to researchers and practitioners alike.
This second edition of the successful Foundations on Rock presents an up-to-date practical reference book describing current engineering
practice in the investigation, design and construction of foundations on rock. An extra chapter on Tension Foundations has been included.
The methods set out are readily applicable to high rise buildings, bridges,
This bestselling text provides students with a clear understanding of the nature of soil and its behaviour, and offers an insight into the
application of principles to engineering solutions. With its comprehensive coverage and accessible writing style, this book is ideal for core
university courses in geotechnical and civil engineering, as well as being a handy guide for practitioners. This fourth edition of Soil Mechanics
includes: • Intriguing case studies from around the world, demonstrating real-life situations and solutions • Over 100 worked examples, giving
an insight into how engineers tackle specific problems • A companion website providing further commentary on the Geotechnical Eurocodes
• An integrated series of video interviews with practising engineers • An extensive online testbank of questions for lecturers to use alongside
the book • Suggestions for further reading at the end of each chapter to help with research • A range of new topics and deeper coverage of
existing concepts • An improved layout and clearer presentation of figures
Rainfall-induced landslides are common around the world. With global climate change, their frequency is increasing and the consequences
are becoming greater. Previous studies assess them mostly from the perspective of a single discipline—correlating landslides with rainstorms,
geomorphology and hydrology in order to establish a threshold prediction value for rainfall-induced landslides; analyzing the slope’s stability
using a geomechanical approach; or assessing the risk from field records. Rainfall Induced Soil Slope Failure: Stability Analysis and
Probabilistic Assessment integrates probabilistic approaches with the geotechnical modeling of slope failures under rainfall conditions with
unsaturated soil. It covers theoretical models of rainfall infiltration and stability analysis, reliability analysis based on coupled hydromechanical modelling, stability of slopes with cracks, gravels and spatial heterogenous soils, and probabilistic model calibration based on
measurement. It focuses on the uncertainties involved with rainfall-induced landslides and presents state-of-the art techniques and methods
which characterize the uncertainties and quantify the probabilities and risk of rainfall-induced landslide hazards. Additionally, the authors
cover: The failure mechanisms of rainfall-induced slope failure Commonly used infiltration and stability methods The infiltration and stability of
natural soil slopes with cracks and colluvium materials Stability evaluation methods based on probabilistic approaches The effect of spatial
variability on unsaturated soil slopes and more

The principles and concepts for unsaturated soils are developed as extensions of saturated soils. Addresses problems
where soils have a matric suction or where pore-water pressure is negative. Covers theory, measurement and use of the
fundamental properties of unsaturated soils--permeability, shear strength and volume change. Includes a significant
amount of case studies.
The construction materials industry is a major user of the world’s resources. While enormous progress has been made
towards sustainability, the scope and opportunities for improvements are significant. To further the effort for sustainable
development, a conference on Sustainable Construction Materials and Technologies was held at Coventry University,
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Coventry, U.K., from June 11th - 13th, 2007, to highlight case studies and research on new and innovative ways of
achieving sustainability of construction materials and technologies. This book presents selected, important contributions
made at the conference. Over 190 papers from over 45 countries were accepted for presentation at the conference, of
which approximately 100 selected papers are published in this book. The rest of the papers are published in two
supplementary books. Topics covered in this book include: sustainable alternatives to natural sand, stone, and Portland
cement in concrete; sustainable use of recyclable resources such as fly ash, ground municipal waste slag, pozzolan, ricehusk ash, silica fume, gypsum plasterboard (drywall), and lime in construction; sustainable mortar, concrete, bricks,
blocks, and backfill; the economics and environmental impact of sustainable materials and structures; use of construction
and demolition wastes, and organic materials (straw bale, hemp, etc.) in construction; sustainable use of soil, timber, and
wood products; and related sustainable construction and rehabilitation technologies.
Soil Properties and Behavior defines the structure of the soil-water system. This book provides the background of the
nature of mineral particles and the existing forces between the particles in the soil system. It also examines the structure
and fabric of soil, as well as their relationship with water. Furthermore, the book explores water movement and soil
performance, which are related to the physics of soil-water movement and volume changes. This book illustrates the
common clay minerals in soils and discusses the methods for their identification. It also reviews the theory of onedimensional consolidation and discusses the soil structure in consolidation and compression. The book also presents the
concepts of yield and failure in soils, yield criteria, and failure theories. It also focuses on granular and cohesive soil
strength, including friction properties, the intrinsic friction angle, the volumetric strain, and pore-water pressure. The last
part of the book discusses soil freezing and permafrost.
This volume contains the 49 papers which form the proceedings of the Wroth Memorial Symposium. The themes of the
symposium were soil properties and their measurement, especially means of in-situ tests, prediction and performance,
and design methods.
This book will address concepts and techniques for preparation and disposal of low- (LLW) and intermediate-level (ILW)
radioactive waste from the nuclear industry, the weapons industry, university labs, research institutes, and from the
commercial industry. It will aid decision-makers in finding optimal technical/economical solutions, including how site
investigations, design, construction, identification and selection of construction materials (clay and concrete), and
monitoring can be made. It will also examine techniques for isolating soil and rock contaminated by leaking nuclear plants
and from damaged nuclear reactors such as those at the Fukushima and Chernobyl nuclear plants.
An excellent source of reference on the current practice of physical modelling in geotechnics and environmental
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engineering. Volume One concentrates on physical modelling facilities and experimental techniques, soil
characterisation, slopes, dams, liquefaction, ground improvement and reinforcement, offshore foundations and anchors,
and pipelines. V
This seventh edition of Soil Mechanics, widely praised for its clarity, depth of explanation and extensive coverage,
presents the fundamental principles of soil mechanics and illustrates how they are applied in practical situations. Worked
examples throughout the book reinforce the explanations and a range of problems for the reader to solve provide further
learning opportunities.
The workshop aims to provide a fundamental understanding of the liquefaction process, necessary to the enhancement of
liquefaction prediction. The contributions are divided into eight sections, which include: factors affecting liquefaction susceptibility
and field studies of liquefaction.
"Everything that sustains us – grown, mined, or drilled – begins its journey to us on a low-volume road (Long)." Defined as roads
with traffic volumes of no more than 400 vehicles per day, they have enormous impacts on economies, communication, and social
interaction. Low-volume roads comprise, at one end of the spectrum, farm-to-market roads, roads in developing countries,
northern roads, roads on aboriginal lands and parklands; and at the other end of the spectrum, heavy haul roads for mining, oil
and gas, oil sands extraction, and forestry. Low-Volume Road Engineering: Design, Construction, and Maintenance gives an
international perspective to the engineering design of low-volume roads and their construction and maintenance. It is a single
reference drawing from the dispersed literature. It lays out the basic principles of each topic, from road location and geometric
design, pavement design, slope stability and erosion control, through construction to maintenance, then refers the reader to more
comprehensive treatment elsewhere. Wherever possible, comparisons are made between the standard specifications and
practices existing in the US, Canada, the UK, South Africa, Australia and New Zealand. Topics covered include the following:
Road classification, location, and geometric design Pavement concepts, materials, and thickness design Drainage, erosion and
sediment control, and watercrossings Slope stability Geosynthetics Road construction, maintenance, and maintenance
management Low-Volume Road Engineering: Design, Construction, and Maintenance is a valuable reference for engineers,
planners, designers and project managers in consulting firms, contracting firms and NGOs. It also is an essential reference in
support of university courses on transportation engineering and planning, and on mining, oil and gas, and forestry infrastructure.
Analytical and comprehensive, this state-of-the-art book, examines the mechanics and engineering of unsaturated soils, as well as
explaining the laboratory and field testing and research that are the logical basis of this modern approach to safe construction in
these hazardous geomaterials; putting them into a logical framework for civil engineering and design. The book: illustrates the
importance of state-dependent soil-water characteristic curves highlights modern soil testing of unsaturated soil behaviour,
including accurate measurement of total volume changes and the measurement of anisotropic soil stiffness at very small strains
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introduces an advanced state-dependent elasto-plastic constitutive model for both saturated and unsaturated soil demonstrates
the power of numerical analysis which is at the heart of modern soil mechanics studies and simulates the behaviour of loose fills
from unsaturated to saturated states; explains the difference between strain-softening and static liquefaction, and describes real
applications in unsaturated soil slope engineering includes purpose-designed field trials to capture the effects of two independent
stress variables, and reports comprehensive measurements of soil suction, water contents, stress changes and ground
deformations in both bare and grassed slopes introduces a new conjunctive surface and subsurface transient flow model for
realistically analysing rainfall infiltration in unsaturated soil slopes, and illustrates the importance of the flow model in slope
engineering. Including constitutive and numerical modelling, this volume will interest students and professionals studying or
working in the areas of geotechnical engineering and the built environment.
Freshly updated and extended version of Slope Analysis (Chowdhury, Elsevier, 1978). This reference book gives a complete
overview of the developments in slope engineering in the last 30 years. Its multi-disciplinary, critical approach and the chapters
devoted to seismic effects and probabilistic approaches and reliability analyses, reflect the distinctive style of the original. Subjects
discussed are: the understanding of slope performance, mechanisms of instability, requirements for modeling and analysis, and
new techniques for observation and modeling. Special attention is paid to the relation with the increasing frequency and
consequences of natural and man-made hazards. Strategies and methods for assessing landslide susceptibility, hazard and risk
are also explored. Moreover, the relevance of geotechnical analysis of slopes in the context of climate change scenarios is
discussed. All theory is supported by numerous examples. ''...A wonderful book on Slope Stability....recommended as a refernence
book to those who are associated with the geotechnical engineering profession (undergraduates, post graduates and consulting
engineers)...'' Prof. Devendra Narain Singh, Indian Inst. of Technology, Mumbai, India ''I have yet to see a book that excels the
range and depth of Geotechnical Slope Analysis... I have failed to find a topic which is not covered and that makes the book
almost a single window outlet for the whole range of readership from students to experts and from theoreticians to practicing
engineers...'' Prof. R.K. Bhandari, New Delhi, India
This textbook offers a superb introduction to theoretical and practical soil mechanics. Special attention is given to the risks of
failure in civil engineering, and themes covered include stresses in soils, groundwater flow, consolidation, testing of soils, and
stability of slopes. Readers will learn the major principles and methods of soil mechanics, and the most important methods of
determining soil parameters both in the laboratory and in situ. The basic principles of applied mechanics, that are frequently used,
are offered in the appendices. The author’s considerable experience of teaching soil mechanics is evident in the many features of
the book: it is packed with supportive color illustrations, helpful examples and references. Exercises with answers enable students
to self-test their understanding and encourage them to explore further through additional online material. Numerous simple
computer programs are provided online as Electronic Supplementary Material. As a soil mechanics textbook, this volume is ideally
suited to supporting undergraduate civil engineering students. “I am really delighted that your book is now published. When I
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“discovered” your course a few years ago, I was elated to have finally found a book that immediately resonated with me. Your
approach to teaching soil mechanics is precise, rigorous, clear, concise, or in other words “crisp." My colleagues who share the
teaching of Soil Mechanics 1 and 2 (each course is taught every semester) at the UMN have also adopted your book.” Emmanuel
Detournay Professor at Dept. of Civil, Environmental, and Geo-Engineering, University of Minnesota, USA
This volume contains chapters spanning from the role of geochemistry in the environment in general to specific investigations on
site characterization (sampling strategy, analytical procedures and problems). Specific articles deal with health problems related to
environment pollution, waste disposal, data base management, and provide illustrations of specific case histories of site
characterization and remediation of brownfield sites. * Comprehensive analysis providing background information ranging from
geochemistry in general to specific investigations * Provides practical insight through case study material * Informs and updates
students and practitioners on hot topics, latest trends and developments
This work reviews soil mechanics in the light of critical state soil mechanics. A number of exercises are provided, and a
microcomputer program, "Cris", used for simulation of the behaviour of soil samples subjected to triaxial tests through the critical
state models, accompanies the text.
Due to the increasing demand for adequate water supply caused by the augmenting global population, groundwater production
has acquired a new importance. In many areas, surface waters are not available in sufficient quantity or quality. Thus, an
increasing demand for groundwater has resulted. However, the residence of time of groundwater can be of the order of thousands
of years while surface waters is of the order of days. Therefore, substantially more attention is warranted for transport processes
and pollution remediation in groundwater than for surface waters. Similarly, pollution remediation problems in groundwater are
generally complex. This excellent, timely resource covers the field of groundwater from an engineering perspective,
comprehensively addressing the range of subjects related to subsurface hydrology. It provides a practical treatment of the flow of
groundwater, the transport of substances, the construction of wells and well fields, the production of groundwater, and site
characterization and remediation of groundwater pollution. No other reference specializes in groundwater engineering to such a
broad range of subjects. Its use extends to: The engineer designing a well or well field The engineer designing or operating a
landfill facility for municipal or hazardous wastes The hydrogeologist investigating a contaminant plume The engineer examining
the remediation of a groundwater pollution problem The engineer or lawyer studying the laws and regulations related to
groundwater quality The scientist analyzing the mechanics of solute transport The geohydrologist assessing the regional modeling
of aquifers The geophysicist determining the characterization of an aquifer The cartographer mapping aquifer characteristics The
practitioner planning a monitoring network
Cartography and geographic information (GI) are remarkably appropriate for the requirements of early warning (EW) and crisis
management (CM). The use of geospatial technology has increased tremendously in the last years. ICT has changed from just
using maps created in advance, to new approaches, allowing individuals (decision-makers) to use cartography interactively, on the
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basis of individual user's requirements. The new generation of cartographic visualizations based on standardisation, formal
modelling, use of sensors, semantics and ontology, allows for the better adaptation of information to the needs of the users. In
order to design a new framework in pre-disaster and disaster management safety/security/privacy aspects of institutions and
citizens need to be considered. All this can only be achieved by demonstrating new research achievements, sharing best practices
(e.g. in the health area) and working towards the wider acceptance of geospatial technology in society, with the help of education
and media. This book will outline research frontiers and applications of cartography and GI in EW and CM and document their
roles and potentials in wider processes going on in information/knowledge-based societies.
Soft soils present particular challenges to engineers and an understanding of the specific characteristics of these soils is
indispensable. Laboratory techniques such as numerical modelling, theoretical analysis and constitutive modelling give new
insights into soft soil material behaviour, while large-scale testing in the field provides important information in areas such as slope
stability and soft soil improvements. This collection of papers from the Fourth International Conference on Soft Soil Engineering,
Vancouver, 2006, presents an international appraisal of current research and new advances in engineering practices, illustrating
the theory with relevant case studies. Geotechnical professionals, engineers, academics and researchers working in the areas of
soft ground engineering and soft soil engineering will find this a valuable book.
A tribute to Professor Dr Arnold Verruijt, on the occasion of his retirement as professor in soil mechanics at the Technical
University of Delft, this book is divided into five chapters covering: groundwater flow, consolidation, numerical methods,
geodynamics and geostatics.
The chapters in this book show that a careful blend of engineering judgement and advanced principles of engineering mechanics
may be used to resolve many complex geotechnical engineering problems. It is hoped that these may inspire the geotechnical
engineering practice to make more extensive use of them in future.
This book provides essential insights into recent developments in fundamental geotechnical engineering research. Special
emphasis is given to a new family of constitutive soil description methods, which take into account the recent loading history and
the dilatancy effects. Particular attention is also paid to the numerical implementation of multi-phase material under dynamic loads,
and to geotechnical installation processes. In turn, the book addresses implementation problems concerning large deformations in
soils during piling operations or densification processes, and discusses the limitations of the respective methods. Numerical
simulations of dynamic consolidation processes are presented in slope stability analysis under seismic excitation. Lastly, achieving
the energy transition from conventional to renewable sources will call for geotechnical expertise. Consequently, the book explores
and analyzes a selection of interesting problems involving the stability and serviceability of supporting structures, and provides
new solutions approaches for practitioners and scientists in geotechnical engineering. The content reflects the outcomes of the
Colloquium on Geotechnical Engineering 2019 (Geotechnik Kolloquium), held in Karlsruhe, Germany in September 2019.
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