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Advances in Terrestrial Drilling: Ground, Ice, and Underwater includes the latest drilling and excavation principles and processes
for terrestrial environments. The chapters cover the history of drilling and excavation, drill types, drilling techniques and their
advantages and associated issues, rock coring including acquisition, damage control, caching and transport, and data
interpretation, as well as unconsolidated soil drilling and borehole stability. This book includes a description of the basic science of
the drilling process, associated processes of breaking and penetrating various media, the required hardware, and the process of
excavation and analysis of the sampled media. Describes recent advances in terrestrial drilling. Discusses drilling in the broadest
range of media including terrestrial surfaces, ice and underwater from shallow penetration to very deep. Provides an in-depth
description of key drilling techniques and the unified approach to assessing the required tools for given drilling requirements.
Discusses environmental effects on drilling, current challenges of drilling and excavation, and methods that are used to address
these. Examines novel drilling and excavation approaches. Dr. Yoseph Bar-Cohen is the Supervisor of the Electroactive
Technologies Group (http://ndeaa.jpl.nasa.gov/) and a Senior Research Scientist at the Jet Propulsion Lab/Caltech, Pasadena,
CA. His research is focused on electro-mechanics including planetary sample handling mechanisms, novel actuators that are
driven by such materials as piezoelectric and EAP (also known as artificial muscles), and biomimetics. Dr. Kris Zacny is a Senior
Scientist and Vice President of Exploration Systems at Honeybee Robotics, Altadena, CA. His expertise includes space mining,
sample handling, soil and rock mechanics, extraterrestrial drilling, and In Situ Resource Utilization (ISRU).
This volume contains the papers presented at IALCCE2018, the Sixth International Symposium on Life-Cycle Civil Engineering
(IALCCE2018), held in Ghent, Belgium, October 28-31, 2018. It consists of a book of extended abstracts and a USB device with
full papers including the Fazlur R. Khan lecture, 8 keynote lectures, and 390 technical papers from all over the world. Contributions
relate to design, inspection, assessment, maintenance or optimization in the framework of life-cycle analysis of civil engineering
structures and infrastructure systems. Life-cycle aspects that are developed and discussed range from structural safety and
durability to sustainability, serviceability, robustness and resilience. Applications relate to buildings, bridges and viaducts,
highways and runways, tunnels and underground structures, off-shore and marine structures, dams and hydraulic structures,
prefabricated design, infrastructure systems, etc. During the IALCCE2018 conference a particular focus is put on the crossfertilization between different sub-areas of expertise and the development of an overall vision for life-cycle analysis in civil
engineering. The aim of the editors is to provide a valuable source of cutting edge information for anyone interested in life-cycle
analysis and assessment in civil engineering, including researchers, practising engineers, consultants, contractors, decision
makers and representatives from local authorities.
This book offers a comprehensive overview on the subject of welding. Written by a group of expert contributors, the book covers
all welding methods, from traditional to high-energy plasmas and lasers. The reference presents joint welding, stainless steel
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welding, aluminum welding, welding in the nuclear industry, and all aspects of welding quality control.
Hybrid laser-arc welding (HLAW) is a combination of laser welding with arc welding that overcomes many of the shortfalls of both
processes. This important book gives a comprehensive account of hybrid laser-arc welding technology and applications. The first
part of the book reviews the characteristics of the process, including the properties of joints produced by hybrid laser-arc welding
and ways of assessing weld quality. Part two discusses applications of the process to such metals as magnesium alloys,
aluminium and steel as well as the use of hybrid laser-arc welding in such sectors as ship building and the automotive industry.
With its distinguished editor and international team of contributors, Hybrid laser-arc welding is a valuable source of reference for all
those using this important welding technology. Reviews arc and laser welding including both advantages and disadvantages of the
hybrid laser-arc approach Explores the characteristics of the process including the properties of joints produced by hybrid laser-arc
welding and ways of assessing weld quality Examines applications of the process including magnesium alloys, aluminium and
steel with specific focus on applications in the shipbuilding and automotive industries
Analysis and Design of Plated Structures: Stability, Second Edition covers the latest developments in new plate solutions and
structural models for plate analysis. Completely revised and updated by its distinguished editors and international team of
contributors, this edition also contains new chapters on GBT-based stability analysis and the finite strip and direct strength method
(DSM). Other sections comprehensively cover bracing systems, storage tanks under wind loading, the analysis and design of light
gauge steel members, applications of high strength steel members, cold-formed steel pallet racks, and the design of curved steel
bridges. This is a comprehensive reference for graduate students, researchers and practicing engineers in the fields of civil,
structural, aerospace, mechanical, automotive and marine engineering. Features new chapters on the stability behavior of
composite plates such as laminated composite, functionally graded, and steel concrete composite plate structures Includes newly
developed numerical simulation methods and new plate models Provides generalized beam theory for analyzing thin-walled
structures
The aim of this book is to present the latest applications, trends, and developments of computer-aided technologies (CAx).
Computer-aided technologies are the core of product lifecycle management (PLM) and human lifecycle management (HUM). This
book has seven chapters, organized in two sections: "Computer-Aided Technologies in Engineering" and "Computer-Aided
Technologies in Medicine." The first section treats the different aspects of PLM, including design, simulations and analysis,
manufacturing, production planning, and quality assurance. In the second part of the book are presented CAx applications in
medicine focused on clinical decision, diagnosis, and biosensor design. CAx plays a key role in a variety of engineering and
medical applications, bringing a lot of benefits in product life cycle, extending and improving human life.
Numerical Simulations of Physical and Engineering Process is an edited book divided into two parts. Part I devoted to Physical
Processes contains 14 chapters, whereas Part II titled Engineering Processes has 13 contributions. The book handles the recent
research devoted to numerical simulations of physical and engineering systems. It can be treated as a bridge linking various
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numerical approaches of two closely inter-related branches of science, i.e. physics and engineering. Since the numerical
simulations play a key role in both theoretical and application oriented research, professional reference books are highly needed
by pure research scientists, applied mathematicians, engineers as well post-graduate students. In other words, it is expected that
the book will serve as an effective tool in training the mentioned groups of researchers and beyond.
Hard Guidance on Preventing Disproportionate CollapseDisproportionate collapse is a pressing issue in current design practice.
Numerous causes are possible - especially forms of extreme loading, such as blast, fire, earthquake, or vehicle collisions. But it is
the mechanism and its prevention which are of especial interest and concern.After the Wor
Residual Stress, Thermomechanics & Infrared Imaging, Hybrid Techniques and Inverse Problems, Volume 8: Proceedings of the
2013 Annual Conference on Experimental and Applied Mechanics, the eighth volume of eight from the Conference, brings
together contributions to this important area of research and engineering. The collection presents early findings and case studies
on a wide range of areas, including: Advances in Residual Stress Measurement Methods Residual Stress Effects on Material
Performance Optical, Ultrasonic, and Diffraction Methods for Residual Stress Measurement Thermomechanics & Infrared Imaging
Inverse Methods Inverse Methods in Plasticity Applications in Experimental Mechanics
The five-volume set LNCS 11536, 11537, 11538, 11539 and 11540 constitutes the proceedings of the 19th International
Conference on Computational Science, ICCS 2019, held in Faro, Portugal, in June 2019. The total of 65 full papers and 168
workshop papers presented in this book set were carefully reviewed and selected from 573 submissions (228 submissions to the
main track and 345 submissions to the workshops). The papers were organized in topical sections named: Part I: ICCS Main
Track Part II: ICCS Main Track; Track of Advances in High-Performance Computational Earth Sciences: Applications and
Frameworks; Track of Agent-Based Simulations, Adaptive Algorithms and Solvers; Track of Applications of Matrix Methods in
Artificial Intelligence and Machine Learning; Track of Architecture, Languages, Compilation and Hardware Support for Emerging
and Heterogeneous Systems Part III: Track of Biomedical and Bioinformatics Challenges for Computer Science; Track of Classifier
Learning from Difficult Data; Track of Computational Finance and Business Intelligence; Track of Computational Optimization,
Modelling and Simulation; Track of Computational Science in IoT and Smart Systems Part IV: Track of Data-Driven Computational
Sciences; Track of Machine Learning and Data Assimilation for Dynamical Systems; Track of Marine Computing in the
Interconnected World for the Benefit of the Society; Track of Multiscale Modelling and Simulation; Track of Simulations of Flow and
Transport: Modeling, Algorithms and Computation Part V: Track of Smart Systems: Computer Vision, Sensor Networks and
Machine Learning; Track of Solving Problems with Uncertainties; Track of Teaching Computational Science; Poster Track ICCS
2019 Chapter “Comparing Domain-decomposition Methods for the Parallelization of Distributed Land Surface Models” is available
open access under a Creative Commons Attribution 4.0 International License via link.springer.com.
This book gathers selected papers presented at the Second International Conference on Intelligent Manufacturing and Automation
(ICIMA 2020), which was jointly organized by the Departments of Mechanical Engineering and Production Engineering at
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Dwarkadas J. Sanghvi College of Engineering (DJSCE), Mumbai, and by the Indian Society of Manufacturing Engineers (ISME).
Covering a range of topics in intelligent manufacturing, automation, advanced materials and design, it focuses on the latest
advances in e.g. CAD/CAM/CAE/CIM/FMS in manufacturing, artificial intelligence in manufacturing, IoT in manufacturing, product
design & development, DFM/DFA/FMEA, MEMS & nanotechnology, rapid prototyping, computational techniques, nano- & micromachining, sustainable manufacturing, industrial engineering, manufacturing process management, modelling & optimization
techniques, CRM, MRP & ERP, green, lean & agile manufacturing, logistics & supply chain management, quality assurance &
environmental protection, advanced material processing & characterization of composite & smart materials. The book is intended
as a reference guide for future researchers, and as a valuable resource for students in graduate and doctoral programmes.
Dieses Fachbuch vermittelt in insgesamt 13 Einzelbeiträgen die Möglichkeiten und Grenzen der Additiven Fertigung im Hinblick
auf die Gestaltung von realen Bauteilen und Strukturen. Die Autoren sind Experten aus verschiedenen Fachgebieten von
Hochschulen, Forschungseinrichtungen und Unternehmen.
This title deals with the computational simulation of temperature fields, residual stresses and distortion occuring during and after
welding. Computational simulation is understood to be the reduction of the typical welding phenomena just mentionaed to physical
models, and their mathematical representation in the form of computer programs.
Computational Welding Mechanics (CWM) provides readers with a complete introduction to the principles and applications of
computational welding including coverage of the methods engineers and designers are using in computational welding mechanics
to predict distortion and residual stress in welded structures, thereby creating safer, more reliable and lower cost structures.
Drawing upon years of practical experience and the study of computational welding mechanics the authors instruct the reader how
to: - understand and interpret computer simulation and virtual welding techniques including an in depth analysis of heat flow during
welding, microstructure evolution and distortion analysis and fracture of welded structures, - relate CWM to the processes of
design, build, inspect, regulate, operate and maintain welded structures, - apply computational welding mechanics to industries
such as ship building, natural gas and automobile manufacturing. Ideally suited for practicing engineers and engineering students,
Computational Welding Mechanics is a must-have book for understanding welded structures and recent technological advances in
welding, and it provides a unified summary of recent research results contributed by other researchers.
The fatigue behavior of traditional and advanced materials is a very relevant topic in different strategic applications impacting and affecting
our daily lives. The present Special Issue invites papers to update readers on the state of the art on this important topic. Both review and
original manuscripts are welcome. Special attention will be dedicated to innovative materials and innovative manufacturing processes or posttreatments able to improve the fatigue life and reliability of a structural component. Scale effect will be also fully treated focusing on different
applications and multiscale approaches aimed at understanding structural integrity under cyclic loadings. This state of the art perspective will
help engineers, designers and people from the academy gain an updated view on this very challenging topic which is nowadays very
important due to the advances in manufacturing technologies that allow complex new materials to be fabricated.
Thermomechanical Modeling of Welding and Galvanizing a Steel Beam Connection Detail to Examine Susceptibility to Cracking
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Changing world market conditions have forced manufacturers to apply new architectures and technologies for the design and control of
manufacturing systems. Distributed Manufacturing: Paradigm, Concepts, Solutions and Examples outlines the current requirements of
manufacturing systems and addresses the architectures, methodologies, and technologies developed within European research activities in
response to these requirements. Distributed Manufacturing: Paradigm, Concepts, Solutions and Examples will be of interest to researchers
and developers in all fields involving industrial control systems, as well as to decision-makers within industry and government organizations.
The reader will gain a detailed knowledge of the current research directions in industrial control, reaching a comprehensive understanding of
current advances, their expected benefits and limitations, and the possible consequences for industrial businesses.
Bridge design and construction technologies have experienced remarkable developments in recent decades, and numerous long-span
bridges have been built or are under construction all over the world. Cable-supported bridges, including cable-stayed bridges and suspension
bridges, are the main type of these long-span bridges, and are widely used in highways crossing gorges, rivers, and gulfs, due to their
superior structural mechanical properties and beautiful appearance. However, cable-supported bridges suffer from harsh environmental
effects and complex loading conditions, such as heavier traffic loads, strong winds, corrosion effects, and other natural disasters. Therefore,
the lifetime safety evaluation of these long-span bridges considering the rigorous service environments is an essential task. Features:
Presents a comprehensive explanation of system reliability evaluation for all aspects of cable-supported bridges. Includes a comprehensive
presentation of the application of system reliability theory in bridge design, safety control, and operational management. Addresses fatigue
reliability, dynamic reliability and seismic reliability assessment of bridges. Presents a complete investigation and case study in each chapter,
allowing readers to understand the applicability for real-world scenarios. Reliability and Safety of Cable-Supported Bridges provides a
comprehensive application and guidelines for system reliability techniques in cable-supported bridges. Serving as a practical educational
resource for both undergraduate and graduate level students, practicing engineers, and researchers, it also intends to provide an intuitive
appreciation for probability theory, statistical methods, and reliability analysis methods.
This conference book contains papers presented at the 8th GACM Colloquium on Computational Mechanics for Young Scientists from
Academia and Industry. The conference was held from August 28th – 30th, 2019 in Kassel, hosted by the Institute of Mechanics and
Dynamics of the department for civil and environmental engineering and by the chair of Engineering Mechanics / Continuum Mechanics of the
department for mechanical engineering of the University of Kassel. The aim of the conference is, to bring together young scientits who are
engaged in academic and industrial research on Computational Mechanics and Computer Methods in Applied Sciences. It provides a
plattform to present and discuss recent results from research efforts and industrial applications. In more than 150 presentations, given by
young scientists, current scientific developments and advances in engineering practice in this field are presented and discussed. The
contributions of the young researchers are supplemented by a poster session and plenary talks from four senior scientists from academia and
industry as well as from the GACM Best PhD Award winners 2017 and 2018.
Young engineers are often required to utilize commercial finite element software without having had a course on finite element theory. That
can lead to computer-aided design errors. This book outlines the basic theory, with a minimum of mathematics, and how its phases are
structured within a typical software. The importance of estimating a solution, or verifying the results, by other means is emphasized and
illustrated. The book also demonstrates the common processes for utilizing the typical graphical icon interfaces in commercial codes. in
particular, the book uses and covers the widely utilized SolidWorks solid modeling and simulation system to demonstrate applications in heat
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transfer, stress analysis, vibrations, buckling, and other fields. The book, with its detailed applications, will appeal to upper-level
undergraduates as well as engineers new to industry.
This book develops methods to simulate and analyze the time-dependent changes of stress and strain states in engineering structures up to
the critical stage of creep rupture. The objective of this book is to review some of the classical and recently proposed approaches to the
modeling of creep for structural analysis applications. It also aims to extend the collection of available solutions of creep problems by new,
more sophisticated examples.

The changing manufacturing environment requires more responsive and adaptable manufacturing systems. The theme of the 4th
International Conference on Changeable, Agile, Reconfigurable and Virtual production (CARV2011) is “Enabling Manufacturing
Competitiveness and Economic Sustainability”. Leading edge research and best implementation practices and experiences, which
address these important issues and challenges, are presented. The proceedings include advances in manufacturing systems
design, planning, evaluation, control and evolving paradigms such as mass customization, personalization, changeability, reconfigurability and flexibility. New and important concepts such as the dynamic product families and platforms, co-evolution of
products and systems, and methods for enhancing manufacturing systems’ economic sustainability and prolonging their life to
produce more than one product generation are treated. Enablers of change in manufacturing systems, production volume and
capability scalability and managing the volatility of markets, competition among global enterprises and the increasing complexity of
products, manufacturing systems and management strategies are discussed. Industry challenges and future directions for
research and development needed to help both practitioners and academicians are presented.
This is the first-ever book on smoothed particle hydrodynamics (SPH) and its variations, covering the theoretical background,
numerical techniques, code implementation issues, and many novel and interesting applications. It contains many appealing and
practical examples, including free surface flows, high explosive detonation and explosion, underwater explosion and water
mitigation of explosive shocks, high velocity impact and penetration, and multiple scale simulations coupled with the molecular
dynamics method. An SPH source code is provided and coupling of SPH and molecular dynamics is discussed for multiscale
simulation, making this a friendly book for readers and SPH users.
As a fabrication technology, welding presents a number of technical challenges to the designer, manufacturer, and end-user of the
welded structures. Both weld residual stress and distortion can significantly impair the performance and reliability of the welded
structures. They must be properly dealt with during design, fabrication, and in-service use of the welded structures. There have
been many significant and exciting developments on the subject in the past ten to fifteen years. Measurement techniques have
been improved significantly. More importantly, the development of computational welding mechanics methods has been
phenomenal. The progresses in the last decade or so have not only greatly expanded our fundamental understanding of the
processes and mechanisms of residual stress and distortion during welding, but also have provided powerful tools to quantitatively
determine the detailed residual stress and distortion information for a given welded structure. New techniques for effective residual
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stress and distortion mitigations and controls have also been applied in different industry sectors. Processes and Mechanisms of
Welding Residual Stress and Distortion provides a comprehensive summary on the developments in the subject. It outlines
theoretical treatments on heat transfer, solid mechanics and materials behavior that are essential for understanding and
determining the welding residual stress and distortion. The approaches for computational methods and analysis methodology are
described so that non specialists can follow them. There are chapters devoted to the discussion of various techniques for control
and mitigation of residual stress and distortion, and residual stress and distortion results for various typical welded structures are
provided. The second half of the book looks at case studies and practical solutions and provides insights into the techniques,
challenges, limitations and future trends of each application. This book will not only be useful for advanced analysis of the subject,
but also provide sufficient examples and practical solutions for welding engineers. With a panel of leading experts this authoritative
book will be a valuable resource for welding engineers and designers as well as academics working in the fields of structural and
mechanical engineering.
The papers in this volume cover a broad spectrum of topics that represent the truly diverse nature of the field of composite
materials. In recent years, composite materials have grown in strength, stature, and significance to become a key material of
enhanced scientific interest and resultant research into understanding their behavior for selection and safe use in a wide spectrum
of technology-related applications. This collection presents research and findings relevant to the latest advances in composites
materials, specifically their use in aerospace, maritime, and even land applications. The editors have made every effort to bring
together authors who put forth recent advances in their research while concurrently both elaborating on and thereby enhancing our
prevailing understanding of the salient aspects related to the science, engineering, and far-reaching technological applications of
composite materials.
Hot-dip galvanizing is the process of submerging steel elements into molten zinc to form a metallurgically bonded zinc coating that
serves as corrosion protection for the steel substrate. Used with great success on an industrial scale for many decades, hot-dip
galvanizing is a ubiquitous process. On occasion, cracks in steel members develop during galvanizing. While such cracking
remains a poorly understood phenomenon, previous research has attributed the formation of cracks to the combined effects of
residual strains introduced by welding and temperature-induced deformations caused by the hot-dip galvanizing process. This
article presents thermomechanical analyses of a structural steel beam with a welded double-angle connection detail where
cracking occurred during hot-dip galvanizing. Three-dimensional finite element models of the beam and connection detail were
analyzed using the finite element analysis software Abaqus (Dassault Systèmes, Vélizy-Villacoublay, France). The welding
process was simulated using the Abaqus Welding Interface, maintaining the welding sequence of the connection. After welding,
the entire beam was subjected to a temperature field that was specified through a user subroutine in Abaqus, simulating the hotdip galvanizing process. The temperature field had a bath temperature of 450°C and a thermal cycle that included dipping, dwell
time, and removal from the bath. Material properties used in the simulation were nonlinear and temperature dependent. The
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parameters of the study were the welding sequences, heat input during welding, and the depth of the double-angle connection. It
was observed that strain demands due to welding and hot-dip galvanizing were high magnitude at the cracked location in the
beam. The relative significance of strain demands due to welding and of hot-dip galvanizing on the propensity for the beam to
develop cracks are discussed.
This book is a collection of state-of-the-art research works in the field of materials science. Specifically, the works deal with issues
related to the welding, joining and coating of metallic materials. These methods are known as main processes in the field of
metallurgy, and are usually applied in order to solve complex problems of joining metals or the fabrication of metallic surfaces with
required properties and performance. The focus of this book is on metals such as aluminum, magnesium, titanium, various types
of steel, intermetallics and shape memory alloys. These scientific works address microstructural evaluation, as well as the
performance of the produced joints and coatings. Scientists from all over the globe have presented novel advances and possible
solutions for metallic materials joints and coatings for applications in the automotive, aerospace, chemical and medical industries,
among others.
Failure of welded components can occur during service as well as during fabrication. Most common, analyses of the resistance of
welded components against failure are targeted at crack avoidance. Such evaluations are increasingly carried out by modern
weldability studies, i. e. considering interactions between the selected base and filler materials, structural design and welding
process. Such weldability investigations are particularly targeted to prevent hot cracking, as one of the most common cracking
phenomena occurring during weld fabrication. To provide an international information and discussion platform to combat hot
cracking, an international workshop on Hot Cracking Phenomena in Welds has been created, based on an initiative of the Institute
for Materials and Joining Technology at the Otto-von-Guericke University in Magdeburg and the Division V. 5 – Safety of Joined
Components at the Federal Institute for Materials Research and Testing (BAM) in Berlin, Germany. The first workshop was
organized in Berlin under the topics mechanisms and phenomena, metallurgy and materials, modelling and simulations as well as
testing and standardization. It consisted of 20 individual contributions from eight countries, which were compiled in a book that
found a very ready market, not only in the welding community. As a consequence of increasing interest, it has been decided to
establish the Workshop on Hot Cracking Phenomena in Welds as a regular event every three years embedded in the International
Institute of Welding (IIW). Attached to the IIW Commission IX and II Spring intermediate meetings, the second workshop was
organized in March 2007.
Rubber-to-metal bonded systems are widely used in industry with long term service, such as in high-speed trains and marine ships. These
complex systems are difficult to model and predict. Hence, a comprehensive book for simulation methods in this specialized field is
desirable.This book is intended for engineers who work in industry on the simulation, design and applications of rubber anti-vibration systems.
In addition, it can serve as a reference book for scientists.This book is the Second Edition of the book entitled 'Numerical Prediction & Case
Validation for Rubber Anti-vibration System' (in both English and Chinese). The newly added content contains predictions on idealized Mullins
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effect without data fitting; creep/relaxation variations from temperature change, loading, hardness and different component and dynamic
interaction between solid rubber and fluid.
This book gathers the proceedings of the International Symposium on Plastics Technology, which was held on March 10, 2020 in Aachen,
Germany, and was organised by the Institute for Plastics Processing (IKV) in Industry and Craft at RWTH Aachen University. Peer-reviewed
by an international scientific committee, the conference proceedings comprise the papers presented by the international speakers. Topics
covered include - circular economy- extrusion- lightweight technologies- simulation and digitisation - injection moulding- hybrid materials and
additive manufacturing. In these fields, key themes for plastics technologies have been identified that will shape the face of research and
industry for the next decade. In their contributions, the authors present the latest scientific findings, and discuss topical issues in plastics
technologies. The symposium offered an inspiring forum for the exchange on research and innovation, for discussing urgent questions and
providing impulses for the future of plastics technology.
This book contains substantially extended and revised versions of the best papers from the 13th International Conference on Enterprise
Information Systems (ICEIS 2011), held in Beijing, China, June 8-11, 2011. The 27 papers included (plus one invited paper) in this volume
were carefully reviewed and selected from 57 full papers presented at the conference (out of 402 submissions). They reflect state-of-the-art
research that is often driven by real-world applications, thus successfully relating the academic with the industrial community. The topics
covered are: databases and information systems integration, artificial intelligence and decision support systems, information systems analysis
and specification, software agents and Internet computing, and human-computer interaction.
This book gives Abaqus users who make use of finite-element models in academic or practitioner-based research the in-depth program
knowledge that allows them to debug a structural analysis model. The book provides many methods and guidelines for different analysis
types and modes, that will help readers to solve problems that can arise with Abaqus if a structural model fails to converge to a solution. The
use of Abaqus affords a general checklist approach to debugging analysis models, which can also be applied to structural analysis. The
author uses step-by-step methods and detailed explanations of special features in order to identify the solutions to a variety of problems with
finite-element models. The book promotes: • a diagnostic mode of thinking concerning error messages; • better material definition and the
writing of user material subroutines; • work with the Abaqus mesher and best practice in doing so; • the writing of user element subroutines
and contact features with convergence issues; and • consideration of hardware and software issues and a Windows HPC cluster solution.
The methods and information provided facilitate job diagnostics and help to obtain converged solutions for finite-element models regarding
structural component assemblies in static or dynamic analysis. The troubleshooting advice ensures that these solutions are both high-quality
and cost-effective according to practical experience. The book offers an in-depth guide for students learning about Abaqus, as each problem
and solution are complemented by examples and straightforward explanations. It is also useful for academics and structural engineers
wishing to debug Abaqus models on the basis of error and warning messages that arise during finite-element modelling processing.
Steel plated structures are important in a variety of marine and land-based applications, including ships, offshore platforms, power and
chemical plants, box girder bridges and box girder cranes. The basic strength members in steel plated structures include support members
(such as stiffeners and plate girders), plates, stiffened panels/grillages and box girders. During their lifetime, the structures constructed using
these members are subjected to various types of loading which is for the most part operational, but may in some cases be extreme or even
accidental. Ultimate Limit State Design of Steel Plated Structures reviews and describes both fundamentals and practical design procedures
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in this field. The derivation of the basic mathematical expressions is presented together with a thorough discussion of the assumptions and
the validity of the underlying expressions and solution methods. Particularly valuable coverage in the book includes: * Serviceability and the
ultimate limit state design of steel structural systems and their components * The progressive collapse and the design of damage tolerant
structures in the context of marine accidents * Age related structural degradation such as corrosion and fatigue cracks Furthermore, this book
is also an easily accessed design tool which facilitates learning by applying the concepts of the limit states for practice using a set of
computer programs which can be downloaded. In addition, expert guidance on mechanical model test results as well as nonlinear finite
element solutions, sophisticated design methodologies useful for practitioners in industries or research institutions, selected methods for
accurate and efficient analyses of nonlinear behavior of steel plated structures both up to and after the ultimate strength is reached, is
provided. Designed as both a textbook and a handy reference, the book is well suited to teachers and university students who are
approaching the limit state design technology of steel plated structures for the first time. The book also meets the needs of structural
designers or researchers who are involved in civil, marine and mechanical engineering as well as offshore engineering and naval
architecture.
Thermo-mechanical Modeling of Additive Manufacturing provides the background, methodology and description of modeling techniques to
enable the reader to perform their own accurate and reliable simulations of any additive process. Part I provides an in depth introduction to
the fundamentals of additive manufacturing modeling, a description of adaptive mesh strategies, a thorough description of thermal losses and
a discussion of residual stress and distortion. Part II applies the engineering fundamentals to direct energy deposition processes including
laser cladding, LENS builds, large electron beam parts and an exploration of residual stress and deformation mitigation strategies. Part III
concerns the thermo-mechanical modeling of powder bed processes with a description of the heat input model, classical thermo-mechanical
modeling, and part scale modeling. The book serves as an essential reference for engineers and technicians in both industry and academia,
performing both research and full-scale production. Additive manufacturing processes are revolutionizing production throughout industry.
These technologies enable the cost-effective manufacture of small lot parts, rapid repair of damaged components and construction of
previously impossible-to-produce geometries. However, the large thermal gradients inherent in these processes incur large residual stresses
and mechanical distortion, which can push the finished component out of engineering tolerance. Costly trial-and-error methods are commonly
used for failure mitigation. Finite element modeling provides a compelling alternative, allowing for the prediction of residual stresses and
distortion, and thus a tool to investigate methods of failure mitigation prior to building. Provides understanding of important components in the
finite element modeling of additive manufacturing processes necessary to obtain accurate results Offers a deeper understanding of how the
thermal gradients inherent in additive manufacturing induce distortion and residual stresses, and how to mitigate these undesirable
phenomena Includes a set of strategies for the modeler to improve computational efficiency when simulating various additive manufacturing
processes Serves as an essential reference for engineers and technicians in both industry and academia
Behaviour of Steel Structures in Seismic Areas is a comprehensive overview of recent developments in the field of seismic resistant steel
structures. It comprises a collection of papers presented at the seventh International Specialty Conference STESSA 2012 (Santiago, Chile,
9-11 January 2012), and includes the state-of-the-art in both theore
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