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Preface

BACKGROUND

The George E. Brown, Jr., Network for Earthquake Engineering Simulation (NEES) is a
collaboratory for integrated experimentation, computation, theory, databases, and model-based
simulation in earthquake engineering research and education intended to improve the seismic
design and performance of the U.S. civil and mechanical infrastructure. Administered by the
National Science Foundation (NSF), NEES is mandated to be operational by September 30,
2004.

The NEES collaboratory will include 16 geographically distributed, shared-use, next-
generation earthquake engineering experimental research equipment installations, with
teleobservation and teleoperation capabilities networked through the Internet. (Appendix A in
this report provides information about the equipment installations.) In addition to providing
access for telepresence at the NEES equipment sites, the network will use cutting-edge tools to
link high-performance computational and data-storage facilities, including a curated repository
for experimental and analytical earthquake engineering data. The network will also provide
distributed physical and numerical simulation capabilities and resources for the visualization of
experimental and computational data. Through NEES, the earthquake engineering community
will use advanced experimental capabilities to test and validate analytical and computerized
numerical models that are more complex and comprehensive than ever. When the results of the
NEES effort are adopted into building codes and incorporated into existing and new buildings
and infrastructure, they will improve the seismic design and performance of our nation's civil and
mechanical systems. The NEES equipment includes new and upgraded shake tables, centrifuges,
an enlarged tsunami wave basin, large-scale laboratory experimentation systems, and field
experimentation and monitoring installations.

NEES is envisioned as a new paradigm for earthquake engineering research. To take
advantage of NEES’s unique capabilities, NSF requested the assistance of the National Research
Council (NRC) in developing a long-term research agenda. The purpose of the NRC effort was
both to develop a process for identifying research needs and to consult stakeholders in framing
the important questions to be addressed through NEES. The long-term research agenda will
guide the next generation of earthquake engineering research and shape the conduct of a program
of great national and international importance.

THE INVOLVEMENT OF THE NATIONAL RESEACH COUNCIL

In response to the request to review the NEES program and to offer recommendations for
conducting a long-term research program, the NRC assembled an independent panel of experts,
the Committee to Develop a Long-Term Research Agenda for the Network for Earthquake
Engineering Simulation (NEES), under the auspices of the Board on Infrastructure and the
Constructed Environment. The 14 members of the committee have expertise in seismology,
earthquake engineering, theoretical structural dynamics, computer modeling and simulation,
experimental methods for structures, soil dynamics, coastal engineering, behavior of lifeline
infrastructure, group facilitation and consensus building, technology applications for distance
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learning and remote collaboration, research management, risk assessment, and loss estimation.
Members are involved in the major U.S. organizations of the earthquake risk-reduction
community (e.g., the Seismological Society of America, the Earthquake Engineering Research
Institute, the American Society of Civil Engineers, and the Association of Engineering
Geologists). They have had leading roles in the National Earthquake Hazards Reduction
Program since its inception in 1978 and attend the major national and international conferences
on earthquake risk reduction. (Biographical information about the committee members is
provided in Appendix B.)

THE STATEMENT OF TASK

The committee was asked to perform the following tasks:

1. Articulate a dynamic, stakeholder-inclusive process for determining research needs that is capable of
utilizing the multi-modal research capability embodied by NEES and assess how NEES might
fundamentally change the paradigm for earthquake engineering research.

2. Identify the principal issues in earthquake engineering (e.g., structural [connections, soil/structure
interaction, lifeline dynamics, tsunami effects, materials, reinforced concrete, steel, masonry, wood],
appropriate investigative techniques), and possible synergies arising from an integrated research approach
that incorporates analysis, computational modeling, simulation, and physical testing.

3. Assess and comment on the possible roles of information and communication technologies for
collaborative on-site and remote research, the sharing of data (including the need for standardization in data
reporting), metadata, and simulation codes, and identify additional research resources that are not currently
available.

4. Produce a long-term (at least 10 years) research plan based on the short-, intermediate-, and long-term
goals developed through the research needs process; identify general programs to achieve them, the
estimated costs and benefits, and a business model for the involvement of industry, government (at all
levels), and academia in the program.

Task 1 is addressed in Chapter 5 and by Recommendation 4. In addition, stakeholder
involvement in the committee’s process for determining research needs is described in
Chapter 5 and Appendix E. Tasks 2 and 3 are addressed in Chapters 2 and 4, respectively.
Task 4, the research plan and business model, are presented in Chapter 5.

ORGANIZATION OF THIS REPORT

Chapter 1 provides a brief overview of the threat posed by earthquakes, the contributions
of earthquake engineering research to reducing that risk, a brief description of NEES, and the
role anticipated for NEES in future research. Chapter 2 discusses research issues in the seven
topical areas (seismology, tsunamis, geotechnical engineering, buildings, lifelines, risk
assessment, and public policy) that the committee believes are key to achieving the prevention of
earthquake disasters. Chapter 3 discusses the role of NEES in grand challenge research, outlines
several grand challenge research ideas, and presents several examples of how NEES equipment
sites could be configured to carry out collaborative research proposals. Chapter 4 discusses the
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potential impact and possible roles of new information and communications technologies with
respect to earthquake engineering research and how these new and evolving technologies will
affect NEES. Chapter 4 also considers the issues associated with teleobservation and
teleparticipation in research, as well as sharing, archiving, and mining data. Chapter 5 presents
the committee’s research plan. Chapter 6 presents the committee’s overall conclusions and
specific recommendations on the role of NSF and NEES in preventing earthquake disasters.
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