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This book is aimed at the practising engineer and engineering geologist working
in tropical environments, where lands lides are mainly triggered by rain fall. This
book is based on a similar work published in 1999 in Portuguese, which became
the Rio de Janeiro Slope Manual. This book is an engineering guide for the
design of slopes and stabilisation works in rocks and residual soils. It evolves
from the cumulative experience gathered by several engineers and geologists
who faced severe slope problems. The authors' experience throughout Central
and South America (Costa Rica, Argentina, Bolivia, Peru, Ecuador and
Venezuela) and the Far East, especially Hong Kong and Malaysia, was used as
a foundation for writing this book. The work also benefits enormously from the
time spent in Hong Kong in 1996 and 1997 by the first editor on sabbatical at the
City University of Hong Kong, and the discussions he had with many colleagues
from the Geotechnical Engineering Office (GEO) of the Hong Kong Government,
especially Dr. A. Malone, Mr. w.K. Pun, Dr. A. Li, Mr. K. Ho, and Mr. y.c. Chan
among others.
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An Ideal Source for Geologists and Others with Little Background in Engineering
or Mechanics Practical Rock Mechanics provides an introduction for graduate
students as well as a reference guide for practicing engineering geologists and
geotechnical engineers. The book considers fundamental geological processes
that give rise to the nature of rock masses and control their mechanical behavior.
Stresses in the earth’s crust are discussed and methods of measurement and
prediction explained. Ways to investigate, describe, test, and characterize rocks
in the laboratory and at project scale are reviewed. The application of rock
mechanics principles to the design of engineering structures including tunnels,
foundations, and slopes is addressed. The book is illustrated throughout with
simple figures and photographs, and important concepts are illustrated by
modern case examples. Mathematical equations are kept to the minimum
necessary and are explained fully—the book leans towards practice rather than
theory. This text: Addresses the principles of rock mechanics as it applies to both
structural geology and engineering practice Demonstrates the importance of and
methods of geological characterisation to rock engineering Examines the
standard methods of rock mechanics testing and measurement as well as
interpretation of data in practice Explains connections between main parameters
both empirically as well as on the basis of scientific theory Provides examples of
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the practice of rock mechanics to major engineering projects Practical Rock
Mechanics teaches from first principles and aids readers’ understanding of the
concepts of stress and stress transformation and the practical application of rock
mechanics theory. This text can help ensure that ground models and designs are
correct, realistic, and produced cost-effectively.
This book provides practicing engineers working in the field of design,
construction and monitoring of rock structures such as tunnels and slopes with
technical information on how to design, how to excavate and how to monitor the
structures during their construction. Based on the long-term engineering
experiences of the author, field measurements together with back analyses are
presented as the most powerful tools in rock engineering practice. One of the
purposes of field measurements is to assess the stability of the rock structures
during their construction. However, field measurement results are only numbers
unless they are quantitatively interpreted, a process in which back analyses play
an important role. The author has developed both the concepts of "critical strain"
and of the "anisotropic parameter" of rocks, which can make it possible not only
to assess the stability of the structures during their construction, but also to verify
the validity of design parameters by the back analysis of field measurement
results during the constructions. Based on the back analysis results, the design
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parameters used at a design stage could be modified if necessary. This
procedure is called an "Observational method", a concept that is entirely different
from that of other structures such as bridges and buildings. It is noted that in
general, technical books written for practicing engineers mainly focus on
empirical approaches which are based on engineers' experiences. In this book,
however, no empirical approaches will be described, instead, all the approaches
are based on simple rock mechanics theory. This book is the first to describe an
observational method in rock engineering practice, which implies that the
potential readers of this book must be practicing engineers working on rock
engineering projects.
Engineering in Rocks for Slopes, Foundations and TunnelsPHI Learning Pvt. Ltd.
This seasoned textbook introduces geology for civil engineering students. It
covers minerals and rocks, superficial deposits and the distribution of rocks at or
below the surface. It then looks at groundwater and gives guidance on the
exploration of a site before looking at the civil engineering implications of rocks
and the main geological factors which affect typical engineering projects.
Rock mechanics is a multidisciplinary subject combining geology, geophysics,
and engineering and applying the principles of mechanics to study the
engineering behavior of the rock mass. With wide application, a solid grasp of
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this topic is invaluable to anyone studying or working in civil, mining, petroleum,
and geological engineering. Rock Mechanics: An Introduction presents the
fundamental principles of rock mechanics in a clear, easy-to-comprehend
manner for readers with little or no background in this field. The text includes a
brief introduction to geology and covers stereographic projections, laboratory
testing, strength and deformation of rock masses, slope stability, foundations,
and more. The authors—academics who have written several books in
geotechnical engineering—have used their extensive teaching experience to
create this accessible textbook. They present complex material in a lucid and
simple way with numerical examples to illustrate the concepts, providing an
introductory book that can be used as a textbook in civil and geological
engineering programs and as a general reference book for professional
engineers.
Transit Development in Rock Mechanics—Recognition, Thinking and Innovation
contains 150 papers presented at the 3rd ISRM International Young Scholars’
Symposium on Rock Mechanics (8-10 November 2014, Xi’an, China). The
volume focusses on the transitional development in rock mechanics research
from surface to underground mining and from shallow to a deep rock
excavations, and on the transition of knowledge, thinking and innovation from
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pioneers to the young generation. The contributions cover a wide range of topics:
Field investigation and measurements Physical and mechanical properties of
rocks Analysis and design methods for rock engineering Numerical and physical
modeling Multi-fields coupling analysis methods Rock slope, tunnel and
foundation engineering Monitoring and control of rock pressure in underground
engineering Dynamic rock mechanics and blasting Support and reinforcement
techniques for geotechnical engineering Prediction and control of artificial
hazards with excavation in rock Transit Development in Rock
Mechanics—Recognition, Thinking and Innovation will be invaluable to engineers
and academics interested or involved in rock mechanics, geotechnical
engieering, mine engineering and underground engineering. The Symposium
was organized by the Commission on Education of International Society for Rock
Mechanics and Xi’an University of Science and Technology, and sponsored by
the International Society for Rock Mechanics (ISRM) and the Chinese Society for
Rock Mechanics and Engineering (CSRME).
A complete introductory text on an increasingly popular subject, "Geology and Environment in
Britain and Ireland" aims to provide suitably broad coverage for students requiring a treatment
clearly foucused on familiar examples but retaining a global perspective. The book summarizes
for Earth and environmental scientists the ways in which geology re
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With organizations and individuals increasingly dependent on the Web, the need for
competent, well-trained Web developers and maintainers is growing. Helping readers master
Web development, Dynamic Web Programming and HTML5 covers specific Web programming
languages, APIs, and coding techniques and provides an in-depth understanding of the
underlying concepts, theory, and principles. The author leads readers through page
structuring, page layout/styling, user input processing, dynamic user interfaces, databasedriven websites, and mobile website development. After an overview of the Web and Internet,
the book focuses on the new HTML5 and its associated open Web platform standards. It
covers the HTML5 markup language and DOM, new elements for structuring Web documents
and forms, CSS3, and important JavaScript APIs associated with HTML5. Moving on to
dynamic page generation and server-side programming with PHP, the text discusses page
templates, form processing, session control, user login, database access, and server-side
HTTP requests. It also explores more advanced topics such as XML and PHP/MySQL.
Suitable for a one- or two-semester course at the advanced undergraduate or beginning
graduate level, this comprehensive and up-to-date guide helps readers learn modern Web
technologies and their practical applications. Numerous examples illustrate how the
programming techniques and other elements work together to achieve practical goals. Online
Resource Encouraging hands-on practice, the book’s companion website at
http://dwp.sofpower.com helps readers gain experience with the technologies and techniques
involved in building good sites. Maintained by the author, the site offers: Live examples
organized by chapter and cross-referenced in the text Programs from the text bundled in a
downloadable code package Searchable index and appendices Ample resource listings and
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information updates
This volume draws on the experience and extensive research of an international authorship to
bring together details on slope stability, causes of landslides, landslide prevention, new
techniques for assessing and predicting stability, new methods for stabilising slopes and the
special considerations for coastal situations.
"With the ever increasing developmental activities as diverse as the construction of dams,
roads, tunnels, underground powerhouses and storage facilities, petroleum exploration and
nuclear repositories, a more comprehensive and updated understanding of rock mass is
essential for civil engineers, engineering geologists, geophysicists, and petroleum and mining
engineers. Though some contents of this vast subject are included in undergraduate
curriculum, there are full-fledged courses on Rock Mechanics/Rock Engineering in
postgraduate programmes in civil engineering and mining engineering. Much of the material
presented in this book is also taught to geology and geophysics students. In addition, the book
is suitable for short courses conducted for teachers, practising engineers and engineering
geologists." -- Back cover.
This book is concerned with time-dependency in rock mechanics and rock engineering, whose
spectrum is very wide. While the term “time-dependency” involves time-dependent
behavior/rate-dependent behavior of rocks in a conventional sense, this books attempts to
cover the spectrum as much as possible including coupled processes of thermal, hydrological
and diffusions in rocks. It presents theoretical formulations, experiments, numerical formulation
and examples of applications. Of paramount concern is the long-term response and stability of
rock engineering structures, including for instance man-made and natural slopes and
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underground facilities such as tunnels and powerhouses.
Weak rocks encountered in open pit mines cover a wide variety of materials, with properties
ranging between soil and rock. As such, they can provide a significant challenge for the slope
designer. For these materials, the mass strength can be the primary control in the design of the
pit slopes, although structures can also play an important role. Because of the typically weak
nature of the materials, groundwater and surface water can also have a controlling influence
on stability. Guidelines for Open Pit Slope Design in Weak Rocks is a companion to Guidelines
for Open Pit Slope Design, which was published in 2009 and dealt primarily with strong rocks.
Both books were commissioned under the Large Open Pit (LOP) project, which is sponsored
by major mining companies. These books provide summaries of the current state of practice
for the design, implementation and assessment of slopes in open pits, with a view to meeting
the requirements of safety, as well as the recovery of anticipated ore reserves. This book,
which follows the general cycle of the slope design process for open pits, contains 12 chapters.
These chapters were compiled and written by industry experts and contain a large number of
case histories. The initial chapters address field data collection, the critical aspects of
determining the strength of weak rocks, the role of groundwater in weak rock slope stability
and slope design considerations, which can differ somewhat from those applied to strong rock.
The subsequent chapters address the principal weak rock types that are encountered in open
pit mines, including cemented colluvial sediments, weak sedimentary mudstone rocks, soft
coals and chalk, weak limestone, saprolite, soft iron ores and other leached rocks, and
hydrothermally altered rocks. A final chapter deals with design implementation aspects,
including mine planning, monitoring, surface water control and closure of weak rock slopes. As
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with the other books in this series, Guidelines for Open Pit Slope Design in Weak Rocks
provides guidance to practitioners involved in the design and implementation of open pit
slopes, particularly geotechnical engineers, mining engineers, geologists and other personnel
working at operating mines.
Rock Engineering in Difficult Ground Conditions - Soft Rocks and Karst contains the
Proceedings of the Regional Symposium of the International Society for Rock Mechanics
(ISRM), which was held 29 to 31 October 2009 in Cavtat near Dubrovnik, Croatia. It is a
continuation of the successful series of regional ISRM symposia for Europe, which began in 1

Rock mass classification methods are commonly used at the preliminary design stages
of a construction project when there is very little information. It forms the bases for
design and estimation of the required amount and type of rock support and
groundwater control measures. Encompassing nearly all aspects of rock mass
classifications in detail, Civil Engineering Rock Mass Classification: Tunnelling,
Foundations and Landsides provides construction engineers and managers with
extensive practical knowledge which is time-tested in the projects in Himalaya and
other parts of the world in complex geological conditions. Rock mass classification is an
essential element of feasibility studies for any near surface construction project prior to
any excavation or disturbances made to earth. Written by an author team with over 50
years of experience in some of the most difficult mining regions of the world, Civil
Engineering Rock Mass Classification: Tunnelling, Foundations and Landsides provides
construction engineers, construction managers and mining engineers with the tools and
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methods to gather geotechnical data, either from rock cuts, drifts or core, and process
the information for subsequent analysis. The goal is to use effective mapping
techniques to obtain data can be used as input for any of the established rock
classification systems. The book covers all of the commonly used classification
methods including: Barton’s Q and Q’ systems, Bieniawski’s RMR, Laubscher’s
MRMR and Hoek’s and GSI systems. With this book in hand, engineers will be able to
gather geotechnical data, either from rock cuts, drifts or core, and process the
information for subsequent analysis. Rich with international case studies and worked
out equations, the focus of the book is on the practical gathering information for
purposes of analysis and design. Identify the most significant parameters influencing
the behaviour of a rock mass Divide a particular rock mass formulation into groups of
similar behaviour, rock mass classes of varying quality Provide a basis of
understanding the characteristics of each rock mass class Relate the experience of
rock conditions at one site to the conditions and experience encountered at others
Derive quantitative data and guidelines for engineering design Provide common basis
for communication between engineers and geologists
This classic handbook deals with the geotechnical problems of rock slope design. It has
been written for the non-specialist mining or civil engineer, with worked examples,
design charts, coverage of more detailed analytical methods, and of the collection and
interpretation of geological and groundwater information and tests for the mechanical
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properties of rock.
Winner of the 2004 Claire P. Holdredge Award of the Association of Engineering
Geologists (USA). The only book to concentrate on the relationship between geology
and its implications for construction, this book covers the full scope of the subject from
site investigation through to the complexities of reservoirs and dam sites. Features
include international case studies throughout, and summaries of accepted practice, plus
sections on waste disposal, and contaminated land.
During the last two decades rock mechanics in Europe has been undergoing some
major transformation. The reduction of mining activities in Europe affects heavily on
rock mechanics teaching and research at universities and institutes. At the same time,
new emerging activities, notably, underground infrastructure construction, geothermal
energy develo
Introduces a new approach to rock mechanics called ``block theory,'' which formalizes
procedures for selecting proper shapes and orientations for excavations in hard jointed
rock. Applies block theory to rock slopes and underground excavations, and covers the
Q theory of rock classification, the empirical criterion of joint shear strength, rock
bolting, properties of weak rocks, statistical frequency of jointing, an empirical criterion
of rock strength, and design of underground supports. Contains many new problems
with worked-out solutions.
Deals with the methods of assessing the stability of rock slopes and the techniques of
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improving the stability conditions of natural and artificial slopes which are at risk. It also
describes survey and measurement methods to model the behaviour of rock masses.
The new edition of this successful book has been thoroughly revised to take account of
recent advances in our understanding of slope stability and instability.
Engineering Rock Mechanics Part II: Illustrative Worked Examples can be used as an
independent book or alternatively it complements an earlier publication called Engineering
Rock Mechanics: An Introduction to the Principles by the same authors. It contains illustrative
worked examples of engineering rock mechanics in action as the subject applies to civil,
mining, petroleum and environmental engineering. The book covers the necessary
understanding and the key techniques supporting the rock engineering design of structural
foundations, dams, rock slopes, wellbores, tunnels, caverns, hydroelectric schemes and
mines. There is a question and worked answer presentation with the question and answer sets
collated into twenty chapters which match the subject matter of the first book.
Provides a complete guide to the study, design, construction and management of landslide and
slope engineering measures for mountain roads, with emphasis on low-cost. The geographical
focus is on the tropics and sub-tropics, but is also highly relevant to other regions where heavy
rain, steep slopes and weak soils and rocks combine to create slope instability. The causes
and mechanisms of landslides are described, and the hazards they pose to mountain roads
are illustrated. Methods of desk study, field mapping and ground investigation are reviewed
and illustrated, with emphasis on geomorphological and engineering geological techniques.
The design and construction of alignments, earthworks, drainage, retaining structures, the
Page 13/21

Bookmark File PDF Engineering In Rocks For Slopes Foundations And
Tunnels
stabilization of soil slopes and rock slopes, and the control of erosion on slopes and in streams
covered. Slope management as part of road maintenance and operation is reviewed, and
procedures for risk assessment and works prioritization are described.
Rock dynamics has become one of the most important topics in the field of rock mechanics
and rock engineering. The spectrum of rock dynamics is very wide and it includes the failure of
rocks, rock masses and rock engineering structures such as rockbursting, spalling, popping,
collapse, toppling, sliding, blasting, non-destructive testing, geophysical explorations, science
and engineering of rocks and impacts. The book specifically covers fundamentals of rock
dynamics, constitutive models, numerical analysis techniques, dynamic testing procedures, the
multi-parameter responses and motions of rocks during fracturing or slippage in laboratory
experiments, earthquakes and their strong motion characteristics and their effect on various
rock structures such as foundations, underground structures, slopes, dynamic simulation of
loading and excavation, blasting and its positive utilization in rock engineering, the
phenomenon of rockburst in rock excavations, non-destructive testing of rockbolts and rock
anchors and impacts by meteors or projectiles. The main goal of this book is to present a
unified and complete treatise on Rock Dynamics and to represent a milestone in advancing the
knowledge in this field and in leading to new techniques for experiments, analytical and
numerical modelling as well as monitoring of dynamics of rocks and rock engineering
structures.
Engineering rock mechanics is the discipline used to design structures built in rock. These
structures encompass building foundations, dams, slopes, shafts, tunnels, caverns,
hydroelectric schemes, mines, radioactive waste repositories and geothermal energy projects:
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in short, any structure built on or in a rock mass. Despite the variety of projects that use rock
engineering, the principles remain the same. Engineering Rock Mechanics clearly and
systematically explains the key principles behind rock engineering. The book covers the basic
rock mechanics principles; how to study the interactions between these principles and a
discussion on the fundamentals of excavation and support and the application of these in the
design of surface and underground structures. Engineering Rock Mechanics is recommended
as an across-the-board source of information for the benefit of anyone involved in rock
mechanics and rock engineering.
Although theoretical in character, this book provides a useful source of information for those
dealing with practical problems relating to rock and soil mechanics - a discipline which, in the
view of the authors, attempts to apply the theory of continuum to the mechanical investigation
of rock and soil media. The book is in two separate parts. The first part, embodying the first
three chapters, is devoted to a description of the media of interest. Chapter 1 introduces the
main argument and discusses the essence of the discipline and its links with other branches of
science which are concerned, on the one hand, with technical mechanics and, on the other,
with the properties, origins, and formation of rock and soil strata under natural field conditions.
Chapter 2 describes mechanical models of bodies useful for the purpose of the discourse and
defines the concept of the limit shear resistance of soils and rocks. Chapter 3 gives the actual
properties of soils and rocks determined from experiments in laboratories and in situ. Several
tests used in geotechnical engineering are described and interconnections between the
physical state of rocks and soils and their rheological parameters are considered. The second
part of the book considers the applications of various theories which were either first developed
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for descriptive purposes in continuum mechanics and then adopted in soil and rock mechanics,
or were specially developed for the latter discipline. Chapter 4 discusses the application of the
theory of linear viscoelasticity in solving problems of stable behaviour of rocks and soils.
Chapter 5 covers the use of the groundwater flow theory as applied to several problems
connected with water movement in an undeformable soil or rock skeleton. Chapter 6 is a
natural expansion of the arguments put forward in the previous chapter. Here the movement of
water is regarded as the cause of deformation of the rock or soil skeleton and the consolidation
theory developed on this basis is presented in a novel formulation. Some new engineering
solutions are also reported. The seventh chapter is devoted to the limit state theory as applied
to the study of the mechanical behaviour of soils and rocks. It presents some new solutions
and methods which include both static and kinematic aspects of the problem, and some
original effective methods for investigating media of limited cohesion. The final chapter gives a
systematic account of the mechanics of highly dispersed soils, commonly called clays.
270 Expert contributions on aspects of landslide hazards, encompassing geological modeling
and soil and rock mechanics, landslide processes, causes and effects, and damage avoidance
and limitation strategies. Reference source for academics and professionals in geo-mechanical
and geo-technical engineering, and others involved with research, des
Engineering in Rock Masses is a 26-chapter text that deals with the behavior, investigation,
and construction of rock masses. The first chapters review the properties, behavior,
classification, and occurrence of groundwater in rock masses. The subsequent chapters
discuss the stress analysis, exploration, laboratory testing, geophysical methods, and
instrumentation in these materials. These topics are followed by discussions of slope stability,
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rockfall problems, settlement and bearing capacity, subsidence, and seismic movements of
rocks and rock masses. This work also evaluates the role of pumping system, ground freezing,
grouting, rock anchors, drilling, blasting, and open excavation. The remaining chapters look
into the rock masses’ tunneling, underground chambers, shafts, socketed foundations, and
retaining structures. This book will be of great value to practicing civil and mining engineers,
engineering geologists, and researchers.

This book offers a practical reference guide to soft rock mechanics for engineers
and scientists. Written by recognized experts, it will benefit professionals,
contractors, academics, researchers and students working on rock engineering
projects in the fields of civil engineering, mining and construction engineering.
Soft Rock Mechanics and Engineering covers a specific subject of great
relevance in Rock Mechanics – and one that is directly connected to the design
of geotechnical structures under difficult ground conditions. The book addresses
practical issues related to the geomechanical properties of these types of rock
masses and their characterization, while also discussing advances regarding in
situ investigation, safety, and monitoring of geotechnical structures in soft rocks.
Lastly, it presents important case histories involving tunnelling, dam foundations,
coal and open pit mines and landslides.
Landslide Risk Management comprises the proceedings of the International
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Conference on Landslide Risk Management, held in Vancouver, Canada, from
May 31 to June 3, 2005. The first part of the book contains state-of-the-art and
invited lectures, prepared by teams of authors selected for their experience in
specific topics assigned to them by the JTC-1 Committee. The second part is a
selection of papers submitted to the conference, most of which serve as casehistory illustrations of projects on landslide risk management. This reference work
presents the current status of landslide risk management as viewed by experts
from around the world.
Rock dynamics has become one of the most important topics in the field of rock
mechanics and rock engineering, and involves a wide variety of topics, from
earthquake engineering, blasting, impacts, failure of rock engineering structures
as well as the occurrence and prediction of earthquakes, induced seismicity, rock
bursts to non-destructive testing and explorations. Rock dynamics has wide
applications in civil and infrastructural, resources and energy, geological and
environmental engineering, geothermal energy, and earthquake hazard
management, and has become one of the most topical areas. 2019 Rock
Dynamics Summit contains 8 keynote addresses and 128 regular full papers that
were presented at the 2019 Rock Dynamics Summit (2019 RDS, Okinawa,
Japan, 7-11 May 2019), a specialized conference jointly organized by the Rock
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Dynamics Committee of the Japanese Society of Civil Engineers (JSCE-RDC),
the Japanese Society for Rock Mechanics (JSRM), and which was supported by
the International Society for Rock Mechanics and Rock Engineering (ISRM) and
the Turkish National Society for Rock Mechanics (TNSRM). The contributions
cover a wide range of topics on the dynamic behavior of rock and rock masses
and scientific and engineering applications, and include: - Laboratory tests on
Dynamic Responses of Rocks and Rock Masses / Fracturing of Rocks and
Associated Strong Motions - Estimation Procedures and Numerical Techniques
of Strong Motions Associated with the Rupture of Earth’s Crust and Some
Strong Motion - Dynamic Response and Stability of Rock Foundations,
Underground Excavations in Rock, Rock Slopes Dynamic Responses and
Stability of Stone Masonry Historical Structures and Monuments - Induced
Seismicity - Dynamic Simulation of Loading and Excavation - Blasting and
machinery induced vibrations - Rockburst, Outburst, Impacts - Nondestructive
Testing Using Shock Waves - Case Histories of Failure Phenomenon in Rock
Engineering 2019 Rock Dynamics Summit contains the state-of-the-art in rock
dynamics, and will be invaluable to professionals and academics interested in the
latest advances in new techniques for experiments, analytical and numerical
modelling as well as monitoring in dynamics of rocks and rock engineering
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structures.
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, 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, rice-husk 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
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soil, timber, and wood products; and related sustainable construction and
rehabilitation technologies.
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