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The complexities of designing piles for lateral loads are
manifold as there are many forces that are critical to the
design of big structures such as bridges, offshore and
waterfront structures and retaining walls. The loads on
structures should be supported either horizontally or
laterally or in both directions and most structures have in
common that they are founded on piles. To create solid
foundations, the pile designer is driven towards finding
the critical load on a certain structure, either by causing
overload or by causing too much lateral deflection. This
second edition of Reese and Van Impe’s course book
explores and explains lateral load design and procedures
for designing piles and pile groups, accounting for the
soil resistance, as related to the lateral deflection of the
pile. It addresses the analysis of piles of varying stiffness
installed into soils with a variety of characteristics,
accounting for the axial load at the top of the pile and for
the rotational restraint of the pile head. The presented
method using load-transfer functions is currently applied
in practice by thousands of engineering offices in the
world. Moreover, various experimental case design
examples, including the design of an offshore platform
pile foundation are given to complement theory. The rich
list of relevant publications will serve the user into further
reading. Designed as a textbook for senior
undergraduate/graduate student courses in pile
engineering, foundation engineering and related
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subjects, this set of book and CD-ROM will also benefit
professionals in civil and mining engineering and in the
applied earth sciences.
Recent developments in the fields of energy, transport
and industrial engineering have led to the emergence of
new types of structures and infrastructures subject to
variable stresses, for which the usual methods for
designing pile foundations are now inadequate. The
recommendations presented in this book will help to
partly fill this technical gap by proposing a
methodological approach and calculation methods to
take account of the effects of cyclic loads in the design of
foundations on piles. These are based on both laboratory
and full scale experiments, and on modeling carried out
within the framework of the national SOLCYP project.
Pile Design and Construction Rules of Thumb presents
Geotechnical and Civil Engineers a comprehensive
coverage of Pile Foundation related theory and practice.
Based on the author’s experience as a PE, the book
brings concise theory and extensive calculations,
examples and case studies that can be easily applied by
professional in their day-to-day challenges. In its first
part, the book covers the fundamentals of Pile Selection:
Soil investigation, condition, pile types and how to
choose them. In the second part it addresses the Design
of Pile Foundations, including different types of soils, pile
groups, pile settlement and pile design in rock. Next, the
most extensive part covers Design Strategies and
contains chapters on loading analysis, load distribution,
negative skin friction, design for expansive soils, wave
equation analysis, batter piles, seismic analysis and the
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use of softwares for design aid. The fourth part covers
Construction Methods including hammers, Inspection,
cost estimation, load tests, offshore piling, beams and
caps. In this new and updated edition the author has
incorporated new pile designs such as helical,
composite, wind turbine monopiles, and spiral coil
energy piles. All calculations have been updated to most
current materials characteristics and designs available in
the market. Also, new chapters on negative skin friction,
pile driving, and pile load testing have been added.
Practicing Geotechnical, and Civil Engineers will find in
this book an excellent handbook for frequent consult,
benefiting from the clear and direct calculations,
examples, and cases. Civil Engineering preparing for PE
exams may benefit from the extensive coverage of the
subject. Convenient for day-to-day consults; Numerous
design examples for sandy soils, clay soils, and seismic
loadings; Now including helical, composite, wind turbine
monopiles, and spiral coil energy piles; Methodologies
and case studies for different pile types; Serves as PE
exam preparation material.
This is a concise, systematic and complete treatment of
the design and construction of pile foundations.
Discusses pile behavior under various loadings and
types of piles and their installation, including
consideration of soil parameters. It provides step-by-step
design procedures for piles subject to vertical loading
and pullout, lateral, inclined and eccentric loads, or
dynamic loads, and for piles in permafrost. Also
describes load test procedures and their interpretation
and buckling of long, slender piles with and without
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supported length. The closing chapter presents case
histories of prediction and performance of piles and pile
groups. Includes numerous solved problems.
This book presents 09 keynote and invited lectures and
177 technical papers from the 4th International
Conference on Geotechnics for Sustainable
Infrastructure Development, held on 28-29 Nov 2019 in
Hanoi, Vietnam. The papers come from 35 countries of
the five different continents, and are grouped in six
conference themes: 1) Deep Foundations; 2) Tunnelling
and Underground Spaces; 3) Ground Improvement; 4)
Landslide and Erosion; 5) Geotechnical Modelling and
Monitoring; and 6) Coastal Foundation Engineering. The
keynote lectures are devoted by Prof. Harry Poulos
(Australia), Prof. Adam Bezuijen (Belgium), Prof. Delwyn
Fredlund (Canada), Prof. Lidija Zdravkovic (UK), Prof.
Masaki Kitazume (Japan), and Prof. Mark Randolph
(Australia). Four invited lectures are given by Prof.
Charles Ng, ISSMGE President, Prof.Eun Chul Shin,
ISSMGE Vice-President for Asia, Prof. Norikazu Shimizu
(Japan), and Dr.Kenji Mori (Japan).
This international handbook is essential for geotechnical
engineers and engineering geologists responsible for
designing and constructing piled foundations. It explains
general principles and practice and details current types
of pile, piling equipment and methods. It includes
calculations of the resistance of piles to compressive
loads, pile group

The nonlinear subgrade reaction method (P-y
curves) is widely used for the design of laterally
loaded piles. This method replaces the soil reaction
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with a series of independent nonlinear Winkler
springs.
The pressuremeter is ideally suitable for determining
the in-situ non-linear parameters for the design of
laterally loaded piles. A method for designing
laterally loaded piles using presuremeter data is
presented. For driven displacement piles, which are
commonly used offshore, the pressuremeter can be
pushed into the soil in a similar full-displacement
manner. Several case histories are presented to
illustrate the proposed method.
This is the fifth volume in a series of publications
containing classic papers from the early years of the
Offshore Technology Conference (OTC), the world s
leading event for the development of offshore
resources in the fields of exploration, drilling,
production, and environmental protection. The
American Society of Civil Engineers (ASCE), through
its participation in and support of the OTC, plays a
major role in the innovation and evolution of the
technologies needed to overcome the challenges
facing development of resources in the offshore
environment. The years since the first OTC
Conference in 1969 have seen the presentation of
over 10,000 papers in the various technical
disciplines central to offshore development. A few of
the civil engineering papers, presented throughout
OTC s history, provided innovation in, vision for and
lasting impact on the design, construction, or
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installation of offshore infrastructure. Many have
been adopted by design standards worldwide or
became an integral part of design software. Some
have had influence far beyond the offshore industry,
and some have become integral to the design
process of onshore structures such as buildings and
bridges. Offshore Technology in Civil Engineering:
Hall of Fame Papers from the Early Years; Volume
Five is a collection of the eight winning papers
inducted in 2010 at an award ceremony during OTC
in May of 2010. The engineering methods published
in these papers have proven their value through
widespread use, permeating codes, standards,
guidelines, and engineering software.
Frontiers in Offshore Geotechnics II comprises the
Proceedings of the Second International Symposium
on Frontiers in Offshore Geotechnics (ISFOG),
organised by the Centre for Offshore Foundation
Systems (COFS) and held at the University of
Western Australia (UWA), Perth from 8 10
November 2010. The volume addresses current and
emerging challenges
The reliability-based analysis of laterally loaded piles
needs to be incorporated where the lateral
movement of the foundation affects the operation of
the structure. The 'p-y' approach is a widely used soilpile interaction model to analyze the response of
laterally loaded piles. Currently, nominal values of
soil parameters are used in the 'p-y' model
Page 6/15

Online Library Design Of Laterally Loaded Piles In
Clays Based On Cone
depending on the judgments of the designers. This
judgment leads to ambiguity which can potentially be
overcome by using reliability based design.
Following the Load and Resistance Factor Design
(LRFD) approach, resistance factors may be
developed for the use in design of laterally loaded
piles. Furthermore, using the 'p-y' model and Monte
Carlo simulation, lateral load displacement curves
can be developed for laterally loaded piles.
Hyperbolic load displacement behavior of the soilpile interface is considered for the analysis. The load
displacement curves are analyzed to find the
probabilistic load capacity relationships of piles.
These relations are then utilized to further develop
the resistance factors that can be included in LRFD
applications. Finally, a parametric analysis is carried
out where the soil-pile interface parameters are
varied to understand their effect on the resistance
factors.
The main themes of this conference are
experimental investigations into deformation
properties - from very small strains to beyond failure,
laboratory, in-situ and field observation
interpretations, and behaviour characterization and
modelling. Emphasis is placed on exploring recent
investigations into time-related stresses, and on
applying advanced geotechnical testing to real
engineering problems.
Single piles and pile groups are frequently subjected to
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high lateral forces. The safety and functionality of many
structures depends on the ability of the supporting pile
foundation to resist the resulting lateral forces. In the
analysis and design of laterally loaded piles, two
criterions usually govern. First, the deflection at the
working load should not be so excessive as to impair the
proper function of the supporting member. Second, the
ultimate strength of the pile should be high enough to
take the load imposed on it under the worst loading
condition. Typically, pile length, pile section, soil type,
and pile restraint dictate the analysis. This paper
presents different methods, specifically Broms' method
and the p-y method, for both the analysis and design of
laterally loaded single piles. Both linear and nonlinear
analyses are considered. The measured results of
several full-scale field tests performed by Lymon Reese
are compared to computed results using Broms' method
of analysis and the p-y method of analysis. Observations
are made as to the correlation between the results and
recommendations are made as to the applicability of the
accepted methods for the analysis and design of laterally
loaded piles.
This book presents computational tools and design
principles for piles used in a wide range of applications
and for different loading conditions. The chapters provide
a mixture of basic engineering solutions and latest
research findings in a balanced manner. The chapters
are written by top experts in the field. The materials are
presented in a unified manner based on both simplified
and rigorous numerical methods. The first four chapters
present the basic elements and steps in analysis of piles
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under static and cyclic loading together with clear
references to the appropriate design regulations in
Eurocode 7 when relevant. The analysis techniques
cover conventional code-based methods, solutions
based on pile-soil interaction springs, and advanced 3D
finite element methods. The applications range from
conventional piles to large circular steel piles used as
anchors or monopiles in offshore applications. Chapters
5 to 10 are devoted to dynamic and earthquake analyses
and design. These chapters cover a range of solutions
from dynamic pile-soil springs to elasto-dynamic
solutions of large pile groups. Both linear and nonlinear
soil behaviours are considered along with response due
to dynamic loads and earthquake shaking including
possible liquefaction. The book is unique in its unified
treatment of the solutions used for static and dynamic
analysis of piles with practical examples of application.
The book is considered a valuable tool for practicing
engineers, graduate students and researchers.
"The field of lateral-load design is a very complex one.
This book and CD-ROM not only provides the reader
with an overview of procedures involved in the designing
of piles and pile groups, but with a way of finding
answers to related problems"-The "Red Book" presents a background to conventional
foundation analysis and design. The text is not intended
to replace the much more comprehensive 'standard'
textbooks, but rather to support and augment these in a
few important areas, supplying methods applicable to
practical cases handled daily by practising engineers and
providing the basic soil mechanics background to those
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methods. It concentrates on the static design for
stationary foundation conditions. Although the topic is far
from exhaustively treated, it does intend to present most
of the basic material needed for a practising engineer
involved in routine geotechnical design, as well as
provide the tools for an engineering student to approach
and solve common geotechnical design problems.
This classic title deals presents all one needs to know
about pressuremeter test, a soil and rock test used in
civil engineering. It consists of placing a cylindrical probe
in the ground and expanding the probe to pressurize the
soil or the rock horizontally. The pressure on the soil and
the relative increase in cavity radius are obtained and
give an in situ stress strain curve. The pressuremeter
test is repeated at various depths in order to obtain
profiles of soil parameters. The design applications of the
preboring pressuremeter test include: shallow
foundations under vertical loads, deep foundations under
vertical and horizontal loads, ground anchors, cantilever
drilled shaft walls and anchored bulkheads, pavements,
stone columns, ground improvement and compaction
control.
This book contains nine classic papers from the Offshore
Technology Conference (OTC), which is the world's
leading event for the development of offshore resources
in the fields of drilling, exploration, production, and
environmental protection. These papers provide
innovation in, vision for, and lasting impact on design,
construction or installation of offshore infrastructure, and
have influence far beyond the offshore industry, some
becoming integral to the design process of onshore
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structures such as buildings and bridges. The ASCE
OTC Committee have chosen these classic documents
to represent the outstanding papers from the early years
of the OTC that withstand test of time. They contain
engineering methods that have proven their value
through widespread use, permeating codes, standards,
guidelines and engineering software. Topics include:
wave force evaluation; ultimate strength and reverse
capacity; tubular joint material and design; pile
foundations; and pipeline installation.
The use of pressuremeters in predicting in situ soil
properties is increasing as the technique becomes
established as a reliable method of site investigation.
This book provides a thorough review of the topic and its
use in site investigation.
Pile foundations are the most common form of deep
foundations that are used both onshore and offshore to
transfer large superstructural loads into competent soil
strata. This book provides many case histories of failure
of pile foundations due to earthquake loading and soil
liquefaction. Based on the observed case histories, the
possible mechanisms of failure of the pile foundations
are postulated. The book also deals with the additional
loading attracted by piles in liquefiable soils due to lateral
spreading of sloping ground. Recent research at
Cambridge forms the backbone of this book with the
design methodologies being developed directly based on
quantified centrifuge test results and numerical
analysis.The book provides designers and practicing civil
engineers with a sound knowledge of pile behaviour in
liquefiable soils and easy-to-use methods to design pile
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foundations in seismic regions. For graduate students
and researchers, it brings together the latest research
findings on pile foundations in a way that is relevant to
geotechnical practice.
Civil Engineering has recently seen enormous progress
in the core field of the construction of deep foundations.
This book is the result of the International Workshop on
Recent Advances in Deep Foundations (IWDPF07),
which was held in Yokosuka, Japan from the 1st to the
2nd of February, 2007. Topics under discussion in this
book include recent rese
The nonlinear subgrade reaction method is widely used
for the design of laterally loaded piles. This method
replaces the soil reaction with a series of independent
springs. The nonlinear behavior of the soil springs is
represented by P-y curves, which relate soil reaction and
pile deflection at points along the pile length. Most of the
existing methods for obtaining P-y curves are highly
empirical. Often little account is taken of the method of
pile installation. The pressuremeter offers an almost
ideal in-situ modelling tool for determining directly the Py curves for a pile. As the pressuremeter can either be
driven or self-bored into the soil, the results can be used
to model either a displacement or a non-displacement
pile.
The ground motion caused by earthquake loadings may
cause the degradation in the stiffness and strength of the
subsoil, and it may in turn degrade the lateral resistance
of soil to pile deflection. In this paper, the dependence of
the residual strength and the mobilized strength of
offshore sands on the pore pressure induced by cyclic
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loadings with different densities are discussed. A
procedure for evaluation of the degradation in strength
and lateral resistance, which takes both the pore
pressure and density into consideration, is suggested.
Great strides have been made in the art of foundation
design during the last two decades. In situ testing, site
improvement techniques, the use of geogrids in the
design of retaining walls, modified ACI codes, and
ground deformation modeling using finite elements are
but a few of the developments that have significantly
advanced foundation engineering in recent years. What
has been lacking, however, is a comprehensive
reference for foundation engineers that incorporates
these state-of-the-art concepts and techniques. The
Foundation Engineering Handbook fills that void. It
presents both classical and state-of-the-art design and
analysis techniques for earthen structures, and covers
basic soil mechanics and soil and groundwater modeling
concepts along with the latest research results. It
addresses isolated and shallow footings, retaining
structures, and modern methods of pile construction
monitoring, as well as stability analysis and ground
improvement methods. The handbook also covers
reliability-based design and LRFD (Load Resistance
Factor Design)-concepts not addressed in most
foundation engineering texts. Easy-to-follow numerical
design examples illustrate each technique. Along with its
unique, comprehensive coverage, the clear, concise
discussions and logical organization of The Foundation
Engineering Handbook make it the one quick reference
every practitioner and student in the field needs.
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The Foundation Engineering HandbookCRC Press
Pile Foundations are an essential basis for many
structures. It is vital that they be designed with the
utmost reliability, because the cost of failure is potentially
huge. Covering a whole range of design issues relating
to pile design, this book presents economical and
efficient design solutions and demonstrates them using
real world examples. Co
This book is specifically designed as a guide to highway
engineers. It was used as a textbook for the FHWA
training courses on the above title. Several methods of
analysis and design of piles under lateral loading are in
use. Two methods are presented: the method of Broms,
and the method where nonlinear soil-response curves, py curves, are employed. The latter method is given
prominence because of its versatility. A computer
program is presented for solving the equations giving pile
deflection, rotation, bending moment, and shear. An
iterative procedure is employed internally in the
computer program because of the nonlinear response of
the soil. Nondimensional curves are presented that can
be used for "hand" solution of the differential equation.
Nondimensional solutions are useful as a means of
checking computer output and to provide insight into the
nature of the problem. Several examples are solved and
the material is presented in a manner to simplify
necessary computations, with step-by-step procedures
given where appropriate.
This report focuses on the development of a new method
of analysis of laterally loaded piles embedded in a multilayered soil deposit treated as a three-dimensional
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continuum. Assuming that soil behaves as a linear
elastic material, the governing differential equations for
the deflection of laterally loaded piles were obtained
using energy principles and calculus of variations. The
differential equations were solved using both the method
of initial parameters and numerical techniques. Soil
resistance, pile deflection, slope of the deflected pile,
bending moment and shear force can be easily obtained
at any depth along the entire pile length. The results of
the analysis were in very good agreement with threedimensional finite element analysis results. The analysis
was further extended to account for soil nonlinearity. A
few simple constitutive relationships that allow for
modulus degradation with increasing strain were
incorporated into the analysis. The interaction of piles in
groups was also studied.
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