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Performance-based Earthquake Engineering has emerged before the turn of the century as the most important development in the field of
Earthquake Engineering during the last three decades. It has since then started penetrating codes and standards on seismic assessment and
retrofitting and making headway towards seismic design standards for new structures as well. The US have been a leader in Performancebased Earthquake Engineering, but also Europe is a major contributor. Two Workshops on Performance-based Earthquake Engineering, held
in Bled (Slovenia) in 1997 and 2004 are considered as milestones. The ACES Workshop in Corfu (Greece) of July 2009 builds on them,
attracting as contributors world-leaders in Performance-based Earthquake Engineering from North America, Europe and the Pacific rim
(Japan, New Zealand, Taiwan, China). It covers the entire scope of Performance-based Earthquake Engineering: Ground motions for
performance-based earthquake engineering; Methodologies for Performance-based seismic design and retrofitting; Implementation of
Performance-based seismic design and retrofitting; and Advanced seismic testing for performance-based earthquake engineering. Audience:
This volume will be of interest to scientists and advanced practitioners in structural earthquake engineering, geotechnical earthquake
engineering, engineering seismology, and experimental dynamics.
This book forms the proceedings of the International Workshop organised by the European Convention for Constructional Steelwork held in
Timisoara, Romania, in June 1994. It presents the latest progress in theoretical and experimental research on the behaviour of steel
structures in seismic areas, taking into account the basic problems of local and global ductility, codification, design and applications. It relates
strongly to the activities on international codification taking place in Europe.
On Thursday evening, May 23, 2013, the Interstate 5 Bridge over the Skagit River in Washington state collapsed due to impact by an
oversize truck, dumping vehicles and people into the water. Fortunately, the bridge is located in a rural area and nobody was killed in the
accident, but three people were rescued after their cars plunged into the frigid water of the Skagit River. According to Washington state
officials, the bridge was inspected last year and was not structurally deficient, but collapsed because of apparent impact from an oversize
truck. Nevertheless, the collapse of the steel truss bridge renewed appeals for greater investment in the nation’s aging infrastructure. These
appeals are echoed throughout the bridge engineering community worldwide, as the condition of deteriorated bridges worsens with
increasing traffic loads combined with lack of proper maintenance. Bridge engineers from different countries shared their experience toward
achieving durable bridge structures, during the 7th New York City Bridge Conference, held on August 26-27, 2013. This book contains select
papers that were presented at the conference. These peer-reviewed papers are valuable contributions and of archival quality in bridge
engineering.
Rubber, Plastics and rubber technology, Elastomers, Sheet materials, Reinforcing steels, Seismology, Earthquake-resistant design,
Structural design, Damping devices, Damping, Laminates, Bearings, Buildings, Structures, Loading, Mathematical calculations, Structural
systems, Hazard prevention in buildings, Seismic loading, Classification systems, Performance testing, Marking, Mechanical tolerances
Prepared by the Environmental Technology Evaluation Center (EvTEC), a CERF Service Center. This report describes the nature and scope
of an environmental evaluation of ThermoEnergy Corporation's Ammonia Recovery Process (ARP) System, a method for recycling ammonia
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in wastewater. The data in this report were collected over a three-month pilot study.ØTests found that the ARP system is capable of removing
75?99% of the ammonia in the waste stream in a domestic wastewater treatment plant. The ARP System uses a series of absorption,
evaporation, and crystallization steps to convert ammonia in wastewater into a commercial fertilizer, ammonium sulfate. The evaluation
results clearly indicate that the ARP process is capable of achieving significant ammonia reduction under a range of environmental conditions
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF/IIEC Innovation Center. This report describes a HITEC
evaluation designed to determine the basic capabilities and limitations of the INTER-LOK System for use as a technically viable, precast
mechanically stabilized earth retaining wall system. The evaluation was conducted based on design, construction, performance, and quality
assurance information outlined in the HITEC Protocol. The INTER-LOK System features a cross-shaped, segmental precast concrete facing
panel connected to metallic rebar and anchor plate type of soil reinforcement attached to the facing panels by a keyplate that interlocks with
the facing panels.
Base isolation, passive energy dissipation and active control represent three innovative technologies for protection of structures under
environmental loads. Increasingly, they are being applied to the design of new structures or to the retrofit of existing structures against wind,
earthquakes and other external loads. This book, with contributions from leading researchers from Japan, Europe, and the United States,
presents a balanced view of current research and world-wide development in this exciting and fast expanding field. Basic principles as well as
practical design and implementational issues associated with the application of base isolation systems and passive and active control devices
to civil engineering structures are carefully addressed. Examples of structural applications are presented and extensively discussed.

This volume contains papers presented at the Ninth International Conference on Structural Studies, Repairs and
Maintenance of Heritage Architecture. The conference provides an ideal forum for professionals in the area to discuss
problems and solutions, and exchange opinions and experiences.
Prepared by the Environmental Technology Evaluation Center (EvTEC) and the Highway Innovative Technology
Evaluation Center (HITEC), CERF Service Centers. This report provides an update on technology and is intended to
assist the Federal Highway Administration's Priority Technology Program (PTP) and departments of transportation in all
50 states. It identifies barriers that hinder the widespread use of bioremediation in the highway environment, as well as
methods to overcome these barriers. The evaluation is based on design, construction, performance, and quality
assurance information outlined in the HITEC and EvTEC Protocols. The three case studies examine PTP projects in
Alabama, Indiana, and Mississippi.
The official proceedings of the 10th world conference on earthquake engineering in Madrid. Coverage includes damage
in recent earthquakes, seismic risk and hazard, site effects, structural analysis and design, seismic codes and standards,
urban planning, and expert system application.
Prepared by the Environmental Technology Evaluation Center (EvTEC), a service center of CERF/IIEC. This Technology
Verification report describes the nature and scope of the environmental evaluation of the performance of the Plasma
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Enhanced Melter? (PEM?) system for waste treatment. The evaluation was conducted through a cooperative program
established in 1998 between the Washington State Department of Ecology, Integrated Environmental Technology Inc.,
Allied Technology Group, and the Civil Engineering Research Foundation. The goal of this report is to provide potential
users and purchasers of the PEM? system with information they need to make more informed decisions regarding the
performance of PEM? as an equivalent or alternative to incineration for treating hazardous waste.
This report describes a HITEC evaluation designed to determine the basic capabilities and limitations of CON/SPAN
Wingwalls for use as a precast retaining wall system. The evaluation was conducted based on design, construction,
performances, and quality assurance information outlined in the HITEC Protocol.
This is arguably the most comprehensive book on the subject of architectural-structural design decisions that influence
the seismic performance of buildings. It explores the intersection between the architecture and the structural design
through the lens of earthquake engineering. The main aim of this unique book, written by renowned engineer M.Llunji, is
to explain in the simplest terms, the architecture and structure of earthquake-resistant buildings, using many practical
examples and case studies to demonstrate the fact that structures and buildings react to earthquake forces mainly
according to their form, configuration and material. The purpose of this book is to introduce a new perspective on seismic
design,a more visual, conceptual and architectural one, to both architects and engineers. In a word, it is to introduce
architectural opportunities for earthquake resistant- buildings, treating seismic design as a central architectural issue. A
non-mathematical and practical approach emphasizing graphical presentation of problems and solutions makes it equally
accessible to architectural and engineering professionals.The book will be invaluable for practicing engineers, architects,
students and researches. .More than 500 illustrations/photographs and numerous case studies. Seismic Architecture
covers: • Earthquake effects on structures • Seismic force resisting systems • Advanced systems for seismic protection
• Architectural/structural configuration and its influence on seismic response • Contemporary architecture in seismic
regions • Seismic response of nonstructural elements • Seismic retrofit and rehabilitation of existing buildings • Seismic
architecture.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF Service Center. his report
summarizes the results of an evaluation that was designed to test the performance of 11 seismic isolators and dampers.
The devices were tested for stability, response during earthquake simulations, and fatigue and weathering effects.
The book is a tribute to the research contribution of Professor Andrei Reinhorn in the field of earthquake engineering. It covers all
the aspects connected to earthquake engineering starting from computational methods, hybrid testing and control, resilience and
seismic protection which have been the main research topics in the field of earthquake engineering in the last 30 years. These
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were all investigated by Prof. Reinhorn throughout his career. The book provides the most recent advancements in these four
different fields, including contributions coming from six different countries giving an international outlook to the topics.
Prepared by CEITEC, a CERF innovation center serving the engineering and construction industries. This report describes an
evaluation of Sewer Scanner and Evaluation Technology (SSET) designed to determine the basic capabilities and limitations of
SSET for use as a technicallly viable technology for inspecting sewer pipes. The evaluation focused on the performance and inservice demonstration of SSET. The technology involves digital scanning to obtain a flat, "unfolded" image of the pipeline's interior.
This evaluation includes field demonstrations performed at 13 municipal public works agencies throughout North America.
Subsequent to this evaluation, SSET was modified to include a fisheye lens camera and fiber optic gyroscope, which replaced the
rotating mechanical scanner and mechanical gyroscope. The evaluation confirmed the operability of SSET and its viability in data
presentation. A degree of enhancement was recognized with additional features, most notably the ability to produce a digital report
of the sewer pipe, to identify vertical deflection in pipes, and to deliver easily comprehensible and manageable results. The
evaluation also revealed that SSET cannot reproduce all the features typically available from closed-circuit television (CCTV)
inspection. Such features include the ability to clearly see corrosion, infiltration rates, and ovality. The limitations in applicability
were determined and an economic comparison of SSET and CCTV is provided.
This book includes a collection of state-of-the-art contributions addressing both theoretical developments in, and successful
applications of, seismic structural health monitoring (S2HM). Over the past few decades, Seismic SHM has expanded
considerably, due to the growing demand among various stakeholders (owners, managers and engineering professionals) and
researchers. The discipline has matured in the process, as can be seen by the number of S2HM systems currently installed
worldwide. Furthermore, the responses recorded by S2HM systems hold great potential, both with regard to the management of
emergency situations and to ordinary maintenance needs. The book’s 17 chapters, prepared by leading international experts, are
divided into four major sections. The first comprises six chapters describing the specific requirements of S2HM systems for
different types of civil structures and infrastructures (buildings, bridges, cultural heritage, dams, structures with base isolation
devices) and for monitoring different phenomena (e.g. soil-structure interaction and excessive drift). The second section describes
available methods and computational tools for data processing, while the third is dedicated to hardware and software tools for
S2HM. In the book’s closing section, five chapters report on state-of-the-art applications of S2HM around the world.
Prepared by the Highway Innovative Technology Evaluation Center, a CERF service center. This report presents the results of a
HITEC evaluation of the Isogrid Retaining Wall System, designed and developed by the Neel Company. The report describes the
basic capabilities and limitations of the Isogrid System for use as a technically viable precast, mechanically stabilized earth
retaining wall system. The evaluation was conducted based on material, design, construction, performance, and quality assurance
information outlined in the HITEC Protocol. The Isogrid System features a diamond-shaped, segmental precast concrete facing
panel with weep holes where four panels intersect and welded wire, grid-type soil reinforcement attached to the center of each
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facing panel.
Prepared by the Environmental Technology Evaluation Center (EvTEC), a CERF Innovation Center. This verification report
describes a field evaluation of the installation of a silt fence using the Tommy? Silt Fence Static Slicing Method and compares this
method to traditional trenching methods. The slicing method has been used extensively over the past few years but has not
undergone a true field application test by a third party. State Departments of Transportation and federal, state, and local
environmental regulatory agencies have expressed a desire and, in some cases, a need, for baseline environmental data
providing a general picture of performance and feasibility of the Tommy Slicing Method for silt fence installation and erosion
control.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF Innovation Center. This report outlines the
HITEC Technical Evaluation Plan for large seismic isolator and energy dissipation devices. The plan is designed to characterize
the fundamental properties and performance characteritics of a wide range of devices produced by U.S. and overseas
manufacturers. It describes a program of full-scale dynamic tests, the results of which should provide guidance to the
transportation-engineering community regarding the performance of large seismic devices.
Elastomeric Seismic-Protection Isolators. Guidance on the Application of ISO 22762-3
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF Innovation Center. This report summarizes the results
of detailed evaluations performed on four handheld and two mobile pavement marking retroreflectometers. The evaluations were designed to
test the measurement bias, repeatability, and reproducibility of handheld and mobile retroreflectometers produced by several manufacturers.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF/IIEC Innovation Center. This report describes a HITEC
evaluation designed to determine the basic capabilities and limitations of the Terramesh Retaining Wall System for use as a technically
viable, mechanically stabilized earth, retaining wall system. The evaluation was conducted based on material, design, construction,
performance, and quality assurance mainformation outlined in the HITEC Protocol. The Terramesh System, supplied by Maccaferri,
Inc.,Øfeatures a Gabion basket facing of various configurations and metal double-twisted grid type of soil reinforcement, which is
manufactured integrally with the basket facing blocks.
Prepared by the Highway Innovative Technology Evaluation Center, a CERF/IIEC Innovation Center. This report describes a HITEC
evaluation designed to determine the basic capabilities and limitations of the Tricon System for use as a technically viable, precast,
mechanically stabilized earth-retaining wall system. The evaluation considered material, design, construction, performance, and quality
assurance information outlined in the HITEC Protocol.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF service center. This report presents the results of a
detailed evaluation ofØthe MX 30 pavement marking 30-meter retroreflectometer. The evaluation is designed to test the measurement bias,
repeatability, and reproducibility of handheld and mobile retroreflectometers produced by several manufacturers.
Prepared by the Civil Engineering Innovative Technology Evaluation Center, a CERF innovation center serving the engineering and
construction industries. This report presents a CEITEC evaluation of the Trevipark automated parking system, which was developed,
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designed, and supplied by TREVI S.p.A., of Cesena, Italy. The evaluation is designed to determine the benefits and limitations of Trevipark
for use as a technically viable automated vehicle parking system. The evaluation focused on data collection, site inspections, and analyses.
The Trevipark system consists of a cylindrical enclosure with a central elevator system to park and store vehicles in a radial pattern. This
proprietary system is intended to provide safe and secure parking for lower cost, smaller site and space requirements, less retrieval time, and
other advantages.
This comprehensive and up-to-date reference work and resource book covers state-of-the-art and state-of-the-practice for bridge engineering
worldwide. Countries covered include Canada and the United States in North America; Argentina and Brazil in South America; Bosnia,
Bulgaria, Croatia, Czech Republic, Denmark, Finland, France, Greece, Macedonia, Poland, Russia, Serbia, Slovakia, and Ukraine in the
European continent; China, Indonesia, Japan, Chinese Taipei, and Thailand in Asia; and Egypt, Iran, and Turkey in the Middle East. The
book examines the use of different materials for each region, including stone, timber, concrete, steel, and composite. It examines various
bridge types, including slab, girder, segmental, truss, arch, suspension, and cable-stayed. A color insert illustrates select landmark bridges. It
also presents ten benchmark comparisons for highway composite girder design from different countries; the highest bridges; the top 100
longest bridges, and the top 20 longest bridge spans for various bridge types including suspension, cable-stayed, extradosed, arch, girder,
movable bridges (vertical lift, swing, and bascule), floating, stress ribbon, and timber; and bridge construction methods.
This book provides an insight on advanced methods and concepts for the design and analysis of structures against earthquake loading. This
second volume is a collection of 28 chapters written by leading experts in the field of structural analysis and earthquake engineering.
Emphasis is given on current state-of-the-art methods and concepts in computing methods and their application in engineering practice. The
book content is suitable for both practicing engineers and academics, covering a wide variety of topics in an effort to assist the timely
dissemination of research findings for the mitigation of seismic risk. Due to the devastating socioeconomic consequences of seismic events,
the topic is of great scientific interest and is expected to be of valuable help to scientists and engineers. The chapters of this volume are
extended versions of selected papers presented at the COMPDYN 2011 conference, held in the island of Corfu, Greece, under the auspices
of the European Community on Computational Methods in Applied Sciences (ECCOMAS).
This document from the National Earthquake Hazards Reduction Program (NEHRP) was prepared for the Building Seismic Safety Council
(BSSC) with funding from the Federal Emergency Management Agency (FEMA). It provides commentary on the NEHRP Guidelines for the
Seismic Rehabilitation of Buildings. It contains systematic guidance enabling design professionals to formulate effective & reliable
rehabilitation approaches that will limit the expected earthquake damage to a specified range for a specified level of ground shaking. This
kind of guidance applicable to all types of existing buildings & in all parts of the country has never existed before. Illustrated.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF Innovation Center. This report describes a program of
installation, testing, and evaluation designed to determine the capabilities and limitations of Thermocoax's weigh-in-motion sensor.
Prepared by the Highway Innovative Technology Evaluation Center (HITEC), a CERF Innovation Center. This report describes an evaluation
to determine the capabilities and limitations of the KeySystem I Retaining Wall System, a mechanically stabilized earthØstructure developed,
designed, and supplied by Keystone Retaining Wall Systems, Inc. The evaluation was conducted based on design, construction,
performance, and quality assurance information outlined in the HITEC Protocol. KeySystem I features modular block facing to which
KeyStrips are attached. KeyStrips are structural welded wire, grid-type reinforcement produced from high-strength steel.
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