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Preface

Structural engineering is facing a profound change toward a life-cycle oriented
design philosophy to address the continuously increasing demand from societal,
political, economic, and environmental needs associated with aging, deterioration
processes, and other multiple natural and man-made hazards affecting infrastruc-
ture facilities. In this perspective, the classical point-in-time design criteria must
be revised and extended to account for more comprehensive time-variant
performance indicators over the entire service life. ASCE strongly supports a
change of design paradigm and proposed the use of Life-Cycle Cost Analysis in
conjunction with the Grand Challenge of reducing life-cycle costs of civil
infrastructure projects by 50% by 2025. Furthermore, research and implementa-
tion of life-cycle design, assessment, prediction, and optimal management of
structures and infrastructure systems under uncertainty are promoted within the
Structural Engineering Institute (SEI) of ASCE by the Technical Council (TC) on
Life-Cycle Performance, Safety, Reliability, and Risk of Structural Systems. The TC
and its three Task Groups provide a forum for reviewing, developing, and
promoting the principles and methods of life-cycle performance, safety, reliability,
and risk of structural systems in the analysis, design, construction, assessment,
inspection, maintenance, operation, monitoring, repair, rehabilitation, and opti-
mal management of civil infrastructure systems under uncertainty. In particular,
the purpose of Task Group 1 (TG1) on Life-Cycle Performance of Structural
Systems under Uncertainty is to promote the study, research, and application of
scientific principles of safety and reliability in the assessment, prediction, and
optimal management of life-cycle performance of structural systems under
uncertainty.

The activities of SEI/ASCE TC TG1 included a Special Project approved by
SEI Executive Committee of the Technical Activities Division (TAD) for the
development of this state-of-the-art report outlining the current status and
research needs in the fields of life-cycle of civil structure and infrastructure
systems. This task included a Survey and an International Workshop on Life-
Cycle Performance of Civil Structure and Infrastructure Systems, held on
November 10, 2015, at ASCE headquarters in Reston, Virginia. The objectives
of these activities were to overview the advances accomplished in the field of life-
cycle civil engineering, promote a better understanding of life-cycle concepts in
the structural engineering community, and discuss methodologies and tools to
incorporate life-cycle concepts into structural design codes and standards. In fact,
despite relevant advances and accomplishments, life-cycle concepts are not yet
explicitly addressed in structural design codes, and the checking of system
performance requirements is referred to the initial time of construction when
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Viii PREFACE

the system is intact. In this approach, design for durability with respect to
chemical-physical damage phenomena is based on simplified criteria associated
with classes of environmental conditions. However, design for durability cannot
be based only on such indirect evaluations of the effects of structural damage but
also needs to take into account global effects of local damage phenomena on the
overall system performance of the structure. This report is responding to these
needs and presents the current status and research needs in the field of life cycle
assessment and design of structural systems under uncertainty, including the
results of both the survey and workshop, for the implementation of criteria,
methods, and tools for life-cycle design and assessment of civil structure and
infrastructure systems.

This book is the product of a dedicated work of several colleagues involved in
the activities of SEI/ASCE Technical Council. We sincerely thank all the authors
for their contributions, all members of the Technical Council for their useful
comments, and the SEI TAD Executive Committee for the support provided to the
Special Project. Special thanks are due to Robert Nickerson for his continuous and
enthusiastic support to the Special Project and all the activities of the Technical
Council. We hope that this report will advance the understanding of life-cycle
concepts in the structural engineering community and benefit the profession by
providing methodologies and tools to incorporate these concepts into design
standards and practices. In this way, we also hope that ASCE will further solidify a
leading role in promoting and advancing the application of life-cycle concepts in
design practice, influencing the development of structural design codes and
standards, and enhancing the state of the nation’s infrastructure to protect the
public safety and improve the quality of life.
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