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The proliferation of technological capability, miniaturization, and demand for aerial
intelligence is pushing unmanned aerial systems (UAS) into the realm of a multi-billion
dollar industry. This book surveys the UAS landscape from history to future
applications. It discusses commercial applications, integration into the national airspace
system (NAS), System function, operational procedures, safety concerns, and a host of
other relevant topics. The book is dynamic and well-illustrated with separate sections
for terminology and web- based resources for further information.
This book presents new studies dealing with the attempts made by the scientists and
practitioners to address contemporary issues in geotechnical engineering such as
characterization of soil, geomaterials, soil stability and some other geomechanics
issues that are becoming quite relevant in today's world. Papers were selected from the
5th GeoChina International Conference on Civil Infrastructures Confronting Severe
Weathers and Climate Changes: From Failure to Sustainability, held on July 23-25,
2018 in HangZhou, China.
This synthesis report will be of interest to pavement and geotechnical design and
research engineers, geologists and engineering geologists, and related laboratory
personnel. It describes the current practice for measuring in situ mechanical properties
of pavement subgrade soils. The tests conducted to measure the mechanical properties
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of soil strength and stiffness are the primary topics, and these are discussed in the
context of design procedures, factors affecting mechanical properties, and the
variability of measurements. Information for the synthesis was collected by surveying
U.S., Canadian, and selected European transportation agencies and by conducting a
literature search. This TRB report provides information on existing and emerging
technologies for static and dynamic, and destructive and nondestructive testing for
measuring in situ mechanical properties of pavement subgrade soils. Correlations
between in situ and laboratory tests are presented. The effects of existing layers on the
measurement of subgrade properties, and soil spatial and seasonal variability are
discussed. Most importantly, the use of soil properties in pavement design and
evaluation are explained. New applications or improvements to existing test methods to
support the use of mechanistic/stochastic-based pavement design procedures are also
explained.
The definitive guide to unsaturated soil— from the world's experts on the subject This
book builds upon and substantially updates Fredlund and Rahardjo's publication, Soil
Mechanics for Unsaturated Soils, the current standard in the field of unsaturated soils. It
provides readers with more thorough coverage of the state of the art of unsaturated soil
behavior and better reflects the manner in which practical unsaturated soil engineering
problems are solved. Retaining the fundamental physics of unsaturated soil behavior
presented in the earlier book, this new publication places greater emphasis on the
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importance of the "soil-water characteristic curve" in solving practical engineering
problems, as well as the quantification of thermal and moisture boundary conditions
based on the use of weather data. Topics covered include: Theory to Practice of
Unsaturated Soil Mechanics Nature and Phase Properties of Unsaturated Soil State
Variables for Unsaturated Soils Measurement and Estimation of State Variables SoilWater Characteristic Curves for Unsaturated Soils Ground Surface Moisture Flux
Boundary Conditions Theory of Water Flow through Unsaturated Soils Solving
Saturated/Unsaturated Water Flow Problems Air Flow through Unsaturated Soils Heat
Flow Analysis for Unsaturated Soils Shear Strength of Unsaturated Soils Shear
Strength Applications in Plastic and Limit Equilibrium Stress-Deformation Analysis for
Unsaturated Soils Solving Stress-Deformation Problems with Unsaturated Soils
Compressibility and Pore Pressure Parameters Consolidation and Swelling Processes
in Unsaturated Soils Unsaturated Soil Mechanics in Engineering Practice is essential
reading for geotechnical engineers, civil engineers, and undergraduate- and graduatelevel civil engineering students with a focus on soil mechanics.
This state-of-the-practice report on the design and development of roads and airfields is the
eighth monograph in a series prepared by the Technical Council on Cold Regions Engineering
of the American Society of Civil Engineers. Previous reports in the series covered such topics
as frost action and its control embankment design, and arctic coastal processes. This book
discusses such topics as: 1) Route-location/siting; 2) frost action; 3) design for permafrost
conditions; 4) low temperature cracking; 5) maintenance; 6) use of geosynthetics; and 7)
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materials specifications and testing. This monograph contributes a substantial amount of new
material to the Cold Regions Engineering series.
During the past 30 years, pavement engineers have increasingly used the elastic layered
system theory to predict the physical response of pavement structures in order to determine a
proper pavement thickness. The 1986 AASHTO Guide for Design of Pavement Structures has
adopted resilient properties in its pavement design. The committee for this Guide recognized
that many state highway agencies do not have the proper equipment to determine the resilient
modulus. In the Design Guide, correlation of the resilient modulus with the California bearing
ratio and the R-value are given. However, these correlations are general in nature and can be
used temporarily and only for certain types of soils. The committee has recommended that
states develop their own correlations. During this research study, attempts were made to find a
correlation between the resilient modulus and the R-value for Colorado soils. To accomplish
this task, an extensive laboratory testing program was conducted and the following correlation
was established: resilient modulus equals 3500 plus 125 times the R-value. Based on the
results of this study, this correlation was established for Colorado soils. Verification of this
correlation by additional tests on high quality subgrade (i.e., A-1-b or better) will be needed.
After verification, attempts will be made to incorporate this finding in the current CDOH
Pavement Design Procedures.
This book is designed to serve as a comprehensive resource on cellular confinement systems
or geocells, covering technologies and their applications in geotechnical engineering. The book
discusses all aspects of geocells and related technologies, and covers the subjects from
conceptual basics to recent advances. The chapters of this book are written by renowned
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international experts and its contents include detailed case studies from both academic and
industry experts. This book is a one-stop reference work for academicians, students, and
practicing engineers in the global geotechnical community.
Solutions for soil engineering and soil-structure interaction problems need realistic and
pertinent experimental and modelling tools. In this work, extensive developments proposed by
the invited speakers of the Lyon International Symposium held in September 2003 are
presented, including experimental investigations into deformation properties; laboratory, in-situ
and field observation interpretations; behaviour characterisation and modelling; and case
histories. The contributions include recent investigations into anisotropy and non-linearity, the
effects of stress-strain-time history, ageing and time effects, yielding, failure and flow, cyclic
and dynamic behaviour. In addition, advanced geotechnical testing is applied to real
engineering problems, and to ways of synthesising information from a range of sources while
engaging in practical site characterisation studies.

Internationally, significant attention is given to transport sustainability including
planning, design, construction, evaluation, safety and durability of the road system. The
4th International Gulf Conference on Roads: Efficient Transportation and Pavement
Systems - Characterization, Mechanisms, Simulation, and Modeling, hosted by the
University o
This publication is an assemblage of selected papers that have been authored or coauthored 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
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his tenure as a faculty member in the Department of Civil Engineering at the University
of Saskatchewan, Saskatoon, Canada.
"Resilient modulus indicates the stiffness of a soil under controlled confinement
conditions and repeated loading. The test is intended to simulate the stress conditions
that occur in the base and subgrade of a pavement system. Resilient modulus has
been adopted by the U.S. federal highway administration as the primary performance
parameter for pavement design. We thank those who prepared these papers, the
reviewers who provided anonymous peer reviews, and those who participated in the
symposium. We hope this STP encourages more work to improve the testing standard
and the value of the Resilient Modulus test."
This book is the second volume of the proceedings of the 4th GeoShanghai
International Conference that was held on May 27 - 30, 2018. The book, entitled
“Fundamentals of Soil Behaviours”, presents the recent advances and technology in
the understanding and modelling of fundamentals of soil’s behaviours. The subject of
this book covers a wide range of topics related to soil behaviours in geotechnical
engineering, geoenvironmental engineering and transportation engineering. The stateof-the-art theories, methodologies and findings in the related topics are included. This
book may benefit researchers and scientists from the academic fields of soil and rock
mechanics, geotechnical engineering, geoenvironmental engineering, transportation
engineering, geology, mining and energy, as well as practical engineers from industry.
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Each of the papers included in this book received at least two positive peer reviews.
The editors would like to express their sincerest appreciation to all of the anonymous
reviewers all over the world, for their diligent work.
Bituminous materials are used to build durable roads that sustain diverse environmental
conditions. However, due to their complexity and a global shortage of these materials, their
design and technical development present several challenges. Advanced Testing and
Characterisation of Bituminous Materials focuses on fundamental and performance testing
Preface. Dedication. List of Figures. List of Tables. List of Contributors. Basic Behavior and
Site Characterization. 1. Introduction; R.K. Rowe. 2. Basic Soil Mechanics; P.V. Lade. 3.
Engineering Properties of Soils and Typical Correlations; P.V. Lade. 4. Site Characterization;
D.E. Becker. 5. Unsaturated Soil Mechanics and Property Assessment; D.G. Fredlund, et al. 6.
Basic Rocks Mechanics and Testing; K.Y. Lo, A.M. Hefny. 7. Geosynthetics: Characteristics
and Testing; R.M. Koerner, Y.G. Hsuan. 8. Seepage, Drainage and Dewatering; R.W.
Loughney. Foundations and Pavements. 9. Shallo.
GSP 126 contains 223 papers presented at Geo-Trans 2004, held in Los Angeles, California,
July 27-31, 2004.
The studies presented in this volume cover new approaches of geotechnical engineering
introduced by researchers, engineers and scientists to address contemporary issues in
geotechnical engineering such as the usage of sustainable materials in soil, soil
characterization with new methods, and numerical simulations to predict material properties,
etc. Studies were selected from the 6th GeoChina International Conference on Civil &
Transportation Infrastructures: From Engineering to Smart & Green Life Cycle Solutions -Page 7/9
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Nanchang, China, 2021.

"When designing pavements, there are three fundamental external design
parameters to evaluate (1) the characteristics of the subgrade upon which the
pavement is placed, (2) the applied loads, and (3) the environment. The
subgrade layer, upon which the pavement is constructed, will have a large impact
on structural design. The study was based on extensive laboratory work to
characterize cohesive subgrade materials. Permeability of the subgrade was
obtained using a flexible wall permeameter, which simulates the actual field
conditions. The factors affecting permeability were also discussed. Strength
parameters were determined utilizing the static load triaxial apparatus. The
Consolidated-Undrained Triaxial Compression Test and Unconfined
Compression Test were performed. Resilient modulus testing was conducted
using a repeated load triaxial system at different confining pressures employing
AASHTO T294-92I. A new testing procedure, stage loading, was used to test the
permanent deformation of subgrade materials at different stress levels and load
repetitions; this technique allows researchers to explore the effect of stress
history on the accumulation of plastic deformation besides saving time, effort,
and test specimens. Hydraulic conductivity results showed a practically
impermeable subgrade layer. From the measured data of the consolidation test,
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the pressure-void ratio relationship was plotted and used in determining the
compression index, recompression index and maximum past pressure of the soil.
In addition, the coefficients of consolidation were obtained. Mohr circles at failure
and Mohr failure envelopes were drawn for the total and effective stress data
obtained from the CU tests, from which shear strength parameters were
determined. On the other hand, Mohr circles at failure were drawn for the
unconfined compression test that indicated the cohesive subgrade soils to vary
between very stiff and hard consistency. Furthermore, isotropic elasticity analysis
was carried out. It was found that soil moduli increase as the confining pressure
increases according to the elastic theory. Resilient modulus results showed a
slight increase in resilient modulus value with an increase in confining pressure.
The permanent deformation results showed a constant increasing rate of plastic
strain at higher stress levels. The results obtained will be added to the ODOT
database to help engineers in characterizing the cohesive subgrade
materials."--Page iii-iv.
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