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Analysis And Design Of Shallow And Deep
Foundations
Shallow foundations are used when designing subsea structures on the seafloor of
deep water Gulf of Mexico. In order to design these subsea shallow foundations it is
important to understand the behavior of the undrained shear strength of the shallow
soils (i.e. upper ten to twenty feet of soil). The objective of this research is to analyze a
database of soil data from deep water Gulf of Mexico originally produced by Cheon
(2011) with a focus on shallow soils. The purpose of this analysis is to gain a better
understanding of the soil and how it will be usable with regards to shallow foundation
design. The methodology of this analysis involves studying raw data collected from
different measurements taken to aid in the creation of design profiles of undrained
shear strength versus depth. Within the existing database there are 18 locations with a
high resolution of point data from in-situ tests (Halibut Vane) and non in-situ tests
(Minivane and Torvane) that provide the clearest picture of undrained shear strength in
the shallow region. The data shows that the design profiles originally created for these
locations for deep foundations are generally not representative of the strength in the
shallow region. They also show that in-situ test data show more variability than non insitu data. There are also 25 Cone Penetration Tests in the existing database that show
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very high resolution data in the shallow region. These Cone Penetration Tests also
indicate a crust that appears to be about 1 ft thick and exists along the edge of the
continental shelf. Recommended future activities to build upon this work include reevaluating the design profiles at these 43 locations at which high resolution studies
have been performed in the shallow region, collecting these design profiles as well as
any new design profiles and organizing them into a new database focused on shallow
soils, generating a new generic profile base on the data within the new database, and
creating a model that uses spatial variability analysis to calculate undrained shear
strengths at new locations based on the data in the database.
This book contains 9 invited keynote and 12 theme lectures presented at the 14th
European Conference on Earthquake Engineering (14ECEE) held in Ohrid, Republic of
Macedonia, from August 30 to September 3, 2010. The conference was organized by
the Macedonian Association for Earthquake Engineering (MAEE), under the auspices
of European Association for Earthquake Engineering (EAEE). The book is organized in
twenty one state-of-the-art papers written by carefully selected very eminent
researchers mainly from Europe but also from USA and Japan. The contributions
provide a very comprehensive collection of topics on earthquake engineering, as well
as interdisciplinary subjects such as engineering seismology and seismic risk
assessment and management. Engineering seismology, geotechnical earthquake
engineering, seismic performance of buildings, earthquake resistant engineering
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structures, new techniques and technologies and managing risk in seismic regions are
all among the different topics covered in this book. The book also includes the First
Ambraseys Distinguished Award Lecture given by Prof. Theo P. Tassios in the honor of
Prof. Nicholas N. Ambraseys. The aim is to present the current state of knowledge and
engineering practice, addressing recent and ongoing developments while also
projecting innovative ideas for future research and development. It is not always
possible to have so many selected manuscripts within the broad spectrum of
earthquake engineering thus the book is unique in one sense and may serve as a good
reference book for researchers in this field. Audience: This book will be of interest to
civil engineers in the fields of geotechnical and structural earthquake engineering;
scientists and researchers in the fields of seismology, geology and geophysics. Not
only scientists, engineers and students, but also those interested in earthquake hazard
assessment and mitigation will find in this book the most recent advances.
This volume focuses on the role of soil-structure-interaction and soil dynamics. It
discusses case studies as well as physical and numerical models of geo-structures. It
covers: Soil-Structure-Interaction under static and dynamic loads, dynamic behavior of
soils, and soil liquefaction. It is hoped that this volume will contribute to further advance
the state-of-the-art for the next generation infrastructure as a key to creating a
sustainable community affecting our future well-being as well as the economic climate.
The volume is based on the best contributions to the 2nd GeoMEast International
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Congress and Exhibition on Sustainable Civil Infrastructures, Egypt 2018 – The official
international congress of the Soil-Structure Interaction Group in Egypt (SSIGE).
One-of-a-kind coverage on the fundamentals of foundation analysis and design
Analysis and Design of Shallow and Deep Foundations is a significant new resource to
the engineering principles used in the analysis and design of both shallow and deep,
load-bearing foundations for a variety of building and structural types. Its unique
presentation focuses on new developments in computer-aided analysis and soilstructure interaction, including foundations as deformable bodies. Written by the world's
leading foundation engineers, Analysis and Design of Shallow and Deep Foundations
covers everything from soil investigations and loading analysis to major types of
foundations and construction methods. It also features: * Coverage on computerassisted analytical methods, balanced with standard methods such as site visits and
the role of engineering geology * Methods for computing the capacity and settlement of
both shallow and deep foundations * Field-testing methods and sample case studies,
including projects where foundations have failed, supported with analyses of the failure
* CD-ROM containing demonstration versions of analytical geotechnical software from
Ensoft, Inc. tailored for use by students in the classroom
This report develops and calibrates procedures and modifies the AASHTO LRFD
Bridge Design Specifications, Section 10-Foundations for the Strength Limit State
Design of Shallow Foundations. The material in this report will be of immediate interest
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to bridge engineers and geotechnical engineers involved in the design of shallow
foundations.
A textbook for a graduate course on the aspects of vibrations in foundation engineering.
Vibration criteria & theory; Vibration of blocks & beams; Analysis of beams, frames & vibration
records; Theoretical solutions for foundation vibration problems; Design of shallow & deep
foundations; Measurement of dynamic soil properties; Instrumentation; Isolation techniques;
Computer modeling.
Analysis, Design and Construction of Foundations outlines methods for analysis and design of
the construction of shallow and deep foundations with particular reference to case studies in
Hong Kong and China, as well as a discussion of the methods used in other countries. It
introduces the main approaches used by geotechnical and structural engineers, and the
precautions required for planning, design and construction of foundation structures. Some
computational methods and computer programmes are reviewed to provide tools for
performing a more realistic analysis of foundation systems. The authors examine in depth the
methods used for constructing shallow foundations, deep foundations, excavation and lateral
support systems, slope stability analysis and construction, and ground monitoring for proper
site management. Some new and innovative foundation construction methods are also
introduced. It is illustrated with case studies of failures and defects from actual construction
projects. Some advanced and modern theories are also covered in this book. This book is
more targeted towards the understanding of the basic behavior and the actual construction of
many geotechnical works, and this book is not dedicated to any design code or specification,
though Euro codes and Hong Kong code are also used in this book for illustration. It is ideal for
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consulting geotechnical engineers, undergraduate and postgraduate students.
Soil-Foundation-Structure Interaction contains selected papers presented at the International
Workshop on Soil-Foundation-Structure Interaction held in Auckland, New Zealand from 26-27
November 2009. The workshop was the venue for an international exchange of ideas,
disseminating information about experiments, numerical models and practical en
In recent years the International Society for Soil Mechanics and Geotechnical Engineering
(ISSMGE), the International Association for Engineering Geology and Environment (IAEG),
and the International Society for Rock Mechanics (ISRM) have concluded a Cooperation
Agreement, leading to the foundation of the Federation of International Geo-engineering
One of the core roles of a practising geotechnical engineer is to analyse and design
foundations. This textbook for advanced undergraduates and graduate students covers the
analysis, design and construction of shallow and deep foundations and retaining structures as
well as the stability analysis and mitigation of slopes. It progressively introduces critical state
soil mechanics and plasticity theories such as plastic limit analysis and cavity expansion
theories before leading into the theories of foundation, lateral earth pressure and slope stability
analysis. On the engineering side, the book introduces construction and testing methods used
in current practice. Throughout it emphasizes the connection between theory and practice. It
prepares readers for the more sophisticated non-linear elastic-plastic analysis in foundation
engineering which is commonly used in engineering practice, and serves too as a reference
book for practising engineers. A companion website provides a series of Excel spreadsheet
programs to cover all examples included in the book, and PowerPoint lecture slides and a
solutions manual for lecturers. Using Excel, the relationships between the input parameters
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and the design and analysis results can be seen. Numerical values of complex equations can
be calculated quickly. non-linearity and optimization can be brought in more easily to employ
functioned numerical methods. And sophisticated methods can be seen in practice, such as py curve for laterally loaded piles and flexible retaining structures, and methods of slices for
slope stability analysis.

Model Uncertainties in Foundation Design is unique in the compilation of the largest
and the most diverse load test databases to date, covering many foundation types
(shallow foundations, spudcans, driven piles, drilled shafts, rock sockets and helical
piles) and a wide range of ground conditions (soil to soft rock). All databases with
names prefixed by NUS are available upon request. This book presents a
comprehensive evaluation of the model factor mean (bias) and coefficient of variation
(COV) for ultimate and serviceability limit state based on these databases. These
statistics can be used directly for AASHTO LRFD calibration. Besides load test
databases, performance databases for other geo-structures and their model factor
statistics are provided. Based on this extensive literature survey, a practical three-tier
scheme for classifying the model uncertainty of geo-structures according to the model
factor mean and COV is proposed. This empirically grounded scheme can underpin the
calibration of resistance factors as a function of the degree of understanding – a
concept already adopted in the Canadian Highway Bridge Design Code and being
considered for the new draft for Eurocode 7 Part 1 (EN 1997-1:202x). The helical pile
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research in Chapter 7 was recognised by the 2020 ASCE Norman Medal.
Earthquake Geotechnical Engineering for Protection and Development of Environment
and Constructions contains invited, keynote and theme lectures and regular papers
presented at the 7th International Conference on Earthquake Geotechnical Engineering
(Rome, Italy, 17-20 June 2019. The contributions deal with recent developments and
advancements as well as case histories, field monitoring, experimental characterization,
physical and analytical modelling, and applications related to the variety of
environmental phenomena induced by earthquakes in soils and their effects on
engineered systems interacting with them. The book is divided in the sections below:
Invited papers Keynote papers Theme lectures Special Session on Large Scale Testing
Special Session on Liquefact Projects Special Session on Lessons learned from recent
earthquakes Special Session on the Central Italy earthquake Regular papers
Earthquake Geotechnical Engineering for Protection and Development of Environment
and Constructions provides a significant up-to-date collection of recent experiences and
developments, and aims at engineers, geologists and seismologists, consultants, public
and private contractors, local national and international authorities, and to all those
involved in research and practice related to Earthquake Geotechnical Engineering.
This book presents selected papers from the International Symposium on Geotechnics
for Transportation Infrastructure (ISGTI 2018). The research papers cover geotechnical
interventions for the diverse fields of policy formulation, design, implementation,
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operation and management of the different modes of travel, namely road, air, rail and
waterways. This book will be of interest to academic and industry researchers working
in transportation geotechnics, as also to practicing engineers, policy makers, and civil
agencies.
The book offers a systematic treatment of the analysis and design of substructures. The
aim of the book has been to deal with a substructure in its entirety, involving soil
exploration, laboratory testing, analysis and structural design. The book covers the
major types of foundations and retaining structures including footings and rafts, piles
and wells. It is intended for use by undergraduate students of civil engineering and by
practising engineers. Contents: Introduction / Engineering Properties of Soils / Soil
Exploration / Lateral Earth Pressure / Limit State Design - Basic Principles / Foundation
Design - General Principles / Shallow Foundation / Pile Foundation / Bridge
Substructures / Marine Substructures / Rigid Retaining Walls / Sheet Pile Walls /
Foundations in Expansive Soils / Foundations of Transmission Line Towers /
Reinforced Earth / Appendix A-SL Units / Subject Index / Author Index
"This outlines methods for the analysis and design of shallow and deep foundations,
with particularly reference to Hong Kong and China. It covers planning and designing,
with some computational tools for realistic analysis, along with new and innovation
construction methods and case studies"-This book provides a general review of the literature on underground structures,
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combined with new specifications, engineering case studies, and numerical simulations
based on the authors’ research. It focuses on the basic concepts, theories, and
methods of the design of underground structures. After an introduction, it covers
various topics, such as elastic foundation beam theory and numerical analysis methods
for underground structures, as well as the design of shallow underground structures,
diaphragm wall structures, shield tunnel structures, caisson structures, immersed tube
structures, and integral tunnel structures. It also includes tables for calculating elastic
foundation beam. This book is intended for senior undergraduate and graduate
students majoring in urban underground space engineering, building engineering,
highway engineering, railway engineering, bridge and tunnel engineering, water
conservancy and hydropower engineering.
In Foundation Design: Theory and Practice, Professor N. S. V. Kameswara Rao covers
the key aspects of the subject, including principles of testing, interpretation, analysis,
soil-structure interaction modeling, construction guidelines, and applications to rational
design. Rao presents a wide array of numerical methods used in analyses so that
readers can employ and adapt them on their own. Throughout the book the emphasis is
on practical application, training readers in actual design procedures using the latest
codes and standards in use throughout the world. Presents updated design procedures
in light of revised codes and standards, covering: American Concrete Institute (ACI)
codes Eurocode 7 Other British Standard-based codes including Indian codes Provides
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background materials for easy understanding of the topics, such as: Code provisions
for reinforced concrete Pile design and construction Machine foundations and
construction practices Tests for obtaining the design parameters Features subjects not
covered in other foundation design texts: Soil-structure interaction approaches using
analytical, numerical, and finite element methods Analysis and design of circular and
annular foundations Analysis and design of piles and groups subjected to general loads
and movements Contains worked out examples to illustrate the analysis and design
Provides several problems for practice at the end of each chapter Lecture materials for
instructors available on the book's companion website Foundation Design is designed
for graduate students in civil engineering and geotechnical engineering. The book is
also ideal for advanced undergraduate students, contractors, builders, developers,
heavy machine manufacturers, and power plant engineers. Students in mechanical
engineering will find the chapter on machine foundations helpful for structural
engineering applications. Companion website for instructor resources:
www.wiley.com/go/rao
Over 140 experts, 14 countries, and 89 chapters are represented in the second edition
of the Bridge Engineering Handbook. This extensive collection provides detailed
information on bridge engineering, and thoroughly explains the concepts and practical
applications surrounding the subject, and also highlights bridges from around the
world.Published
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This edited volume is an up-to-date guide for students, policy makers and engineers on
earthquake engineering, including methods and technologies for seismic hazard
detection and mitigation. The book was written in honour of the late Professor Jai
Krishna, who was a pioneer in teaching and research in the field of earthquake
engineering in India during his decades-long work at the University of Roorkee (now the
Indian Institute of Technology Roorkee). The book comprehensively covers the
historical development of earthquake engineering in India, and uses this background
knowledge to address the need for current advances in earthquake engineering,
especially in developing countries. After discussing the history and growth of
earthquake engineering in India from the past 50 years, the book addresses the present
status of earthquake engineering in regards to the seismic resistant designs of bridges,
buildings, railways, and other infrastructures. Specific topics include response spectrum
superposition methods, design philosophy, system identification approaches, retaining
walls, and shallow foundations. Readers will learn about developments in earthquake
engineering over the past 50 years, and how new methods and technologies can be
applied towards seismic risk and hazard identification and mitigation.
2020-21 IES/ESE GENERAL STUDIES & ENGINEERING APTITUDE CIVIL
ENGINEERING SOLVED PAPERS
Foundation Analysis and Design: Innovative Methods covers recent advances in the research
and construction of shallow foundations, pile foundations and limit state design. This
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Geotechnical Special Publication contains 44 technical papers that were presented at the
GeoShanghai Conference held in Shanghai, China from June 6-8, 2006. The book begins with
a keynote paper by Professor Harry Poulos, which summarizes recent advances in the
settlement of pile groups. The next section contains fifteen papers which address statistical
applications and the use of limit state design for foundations. The third section contains 25
papers on deep foundations that describe a series of advances in the estimation of pile
capacity and pile installation issues. The final section includes three papers that focus on
advances in the estimation of settlement associated with shallow foundations.
Excavation is an important segment of foundation engineering (e.g., in the construction of the
foundations or basements of high-rise buildings, underground oil tanks, or subways). However,
the excavation knowledge introduced in most books on foundation engineering is too simple to
handle actual excavation analysis and design. Moreover, with economic development and
urbanization, excavations go deeper and are larger in scale. These conditions require
elaborate analysis, design methods and construction technologies. This book is aimed at both
theoretical explication and practical application. From basic to advanced, this book attempts to
achieve theoretical rigor and consistency. Each chapter is followed by a problem set so that
the book can be readily taught at senior undergraduate and graduate levels. The solution to
the problems at the end of the chapters can be found on the website
(http://www.ct.ntust.edu.tw/ou/). On the other hand, the analysis methods introduced in the
book can be used in actual analysis and design as they contain the most up-to-date
knowledge. Therefore, this book is suitable for teachers who teach foundation engineering
and/or deep excavation courses and engineers who are engaged in excavation analysis and
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design.
Shallow foundations transfer building loads to the earth near to the surface. Usually made of
reinforced concrete, they provide strong, economical, durable and easy to build foundations,
although their use is restricted to areas where the underlying soil is capable of adequately
supporting the load. Shallow Foundations: Discussions and Problem Solving is written for civil
engineers and all civil engineering students taking courses in soil mechanics and geotechnical
engineering. It covers the analysis, design and application of shallow foundations, with a
primary focus on the interface between the structural elements and underlying soil. Topics
such as site investigation, foundation contact pressure and settlement, vertical stresses in soils
due to foundation loads, settlements, and bearing capacity are all fully covered, and a chapter
is devoted to the structural design of different types of shallow foundations. It provides
essential data for the design of shallow foundations under normal circumstances, considering
both US and Eurocode standards, with each chapter being a concise discussion of critical and
practical aspects. Applications are highlighted through solving a relatively large number of
realistic problems, with a total of 180 problems, all with full solutions, consolidating
understanding of the fundamental principles and illustrating the design and application of
shallow foundations.
Accelerating economic development and urbanization has led to engineers becoming
increasingly ambitious, carrying out excavations in more difficult soils, so that excavations are
deeper and more extensive. These complex conditions require advanced analysis, design
methods and construction technologies. Most books on general foundation engineering i
ICSSD 2002 is the second in the series of International Conferences on Structural Stability and
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Dynamics, which provides a forum for the exchange of ideas and experiences in structural
stability and dynamics among academics, engineers, scientists and applied mathematicians.
Held in the modern and vibrant city of Singapore, ICSSD 2002 provides a peep at the areas
which experts on structural stability and dynamics will be occupied with in the near future.
From the technical sessions, it is evident that well-known structural stability and dynamic
theories and the computational tools have evolved to an even more advanced stage. Many
delegates from diverse lands have contributed to the ICSSD 2002 proceedings, along with the
participation of colleagues from the First Asian Workshop on Meshfree Methods and the
International Workshop on Recent Advances in Experiments and Computations on Modeling of
Heterogeneous Systems. Forming a valuable source for future reference, the proceedings
contain 153 papers OCo including 3 keynote papers and 23 invited papers OCo contributed by
authors from all over the world who are working in advanced multi-disciplinary areas of
research in engineering. All these papers are peer-reviewed, with excellent quality, and cover
the topics of structural stability, structural dynamics, computational methods, wave
propagation, nonlinear analysis, failure analysis, inverse problems, non-destructive evaluation,
smart materials and structures, vibration control and seismic responses.The major features of
the book are summarized as follows: a total of 153 papers are included with many of them
presenting fresh ideas and new areas of research; all papers have been peer-reviewed and
are grouped into sections for easy reference; wide coverage of research areas is provided and
yet there is good linkage with the central topic of structural stability and dynamics; the methods
discussed include those that are theoretical, analytical, computational, artificial, evolutional and
experimental; the applications range from civil to mechanical to geo-mechanical engineering,
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and even to bioengineering."
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