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RESOLUTIONS OF THE FORTIETH JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
National Institute of Standards and Technology, Gaithersburg, Maryland
19-21 May, 2008

The following resolutions are hereby adopted:

1. The Fortieth Joint Panel Meeting provided the forum to exchange valuable technical
information that is beneficial to both countries. In view of the importance of cooperative
programs on the subject of wind and seismic effects, the continuation of Joint Panel
Meetings is considered essential. Both sides agreed to follow the recommendations of the
Panel’s 2" Five-Year Strategic Plan and will give emphasis to identifying opportunities,
primarily through its five Task Committees, and to share and develop technologies that |ead
to new design and construction practices, and provide users with improved procedures.

2. The following activities have been conducted since the Thirty-ninth Joint Meeting:

a. Technology Exchanges. Technical experts and technical documents have been
exchanged. These exchanges have contributed to the development of new research and
enhanced ongoing research programs in both countries.

b. Task Committee Workshops. The Panel held three workshops:

1) T/C C, held its 4" US — Japan Workshop on Advanced Research for Dams, 17 May 2007,
Tsukuba, Japan.

2) T/C G held its 23" Bridge Engineering Workshop 5-7 November 2007 including three
days of technical site visits in Kyushu, Japan.

3) T/C H supported the organization of the 4™ International Workshop on Coastal Disaster
Prevention in Y okohama, Japan during 1-2 December 2007 followed by a technical tour
of the storm surge gates of Tokyo Bay on 3 December.

c. Magjor Products. The Panel members produced or made significant contributions to
advancing the Panel’s Mission through its Task Committees:

1) The Japan side Panel members supported the road damage investigation by ASCE’s
Field Reconnaissance Team after the 16 July 2007 Niigata-ken Chuetsu-OKi
Earthquake and made the joint site investigation.

2) Task Committee (C) continued to conduct collaborative research on non-linear
analysis of concrete dams.

3. The Panel accepted the Task Committee Reports presented during the Fortieth Joint Panel
Meeting. Each report included objectives, scope of work, accomplishments and future plans.
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The Panel continues to work toward streamlining its structure and encouraging the
collaboration of researchers in both countries.

The Panel conducted its annual Strategic Planning Session. Based on its 2™ Five-Y ear
Strategic Plan, the Panel evaluated its accomplishments and Task Committees activities and
recommended the following actions:

a. The Panel recognizes the importance of sustainable design and community-scal e disaster
resilience and will consider these over-arching themes in planning its activities.

b. The Panel dissolved Task Committee | since there are technical collaborations among
several countries, including the United States and Japan, on the topic of fire-structure
interaction.

¢. The Panel dissolved Task Committee A. Both sides recognize the importance of ground
motion research and will seek new co-chairs to reconstitute and refocus this Task
Committee.

d. The Panel facilitates the use of e-mail and the Panel’s eNewsletter and Web Site for
information sharing and dissemination.

e. The Panel encourages partnering opportunities identified by respective Task Committees.

The Panel endorses the following two proposed Task Committee Workshops during the

coming year:

a. Task Committee (G), 24™ US — Japan Bridge Engineering Workshop, September 2008,
Minneapolis, Minnesota, US

b. Task Committee (H), 5" International Workshop on Coastal Disaster Prevention, late
2008 or early 2009, South Asia or Japan.

In the event that T/C co-chairs recommend conducting a joint meeting or workshop prior to
the next annual meeting, that is not included in the above list, the T/C co-chairs will make a
request to conduct the meeting through their respective Secretary-General for approval by
the Joint Panel Chairmen.

The Panel welcomes the creation of PWRI’s new research center, Center for Advanced
Engineering Structural Assessment and Research (CAESAR).

The U.S. and Japan sides will plan, conduct, and share as appropriate, joint investigations
following earthquake, wind, and fire disasters in the U.S. and Japan.

The results of the Panel’s work should be widely disseminated to improve the quality of life

globally. The Panel will make use of the internet to the extent possible to disseminate its
accumulated and timely information.
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10.

The Forty-First Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects will
be organized by the Japan-side Panel, to be held at PWRI and NILIM in May 2009.The
Japan-side secretariat will propose dates, program, location, and itinerary with the
concurrence of the US-side Panel.
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ADDENDUM 1
Panel Expectations During 2006-2010

STRATEGIC PLAN
U.S.-JAPAN JOINT PANEL ON WIND AND SEISMIC EFFECTS

1. INTRODUCTION

This document is Addendum 1 of the Strategic Plan for the US-Japan Panel on Wind
and Seismic Effects 2001-2005 (attachment). The Panel’s 2001 Strategic Plan serves
as the base of the Panel’s operations and structure. This Addendum 1 provides a
roadmap of outlined technical approaches for the Panel’s operations during the next
five-year period 2006-2010. As background, the Panel’s Charter, developed in 1987 at
the 19™ Joint Panel Meeting, is to:

a. Encourage, develop, and implement the exchange of wind and seismic technology
between appropriate US and Japanese organizations to share scientific and
technological knowledge.

b. Develop strong technical links of scientific and engineering researchers between the
two countries and encourage exchanges of guest researchers.

c¢. Conduct joint research in areas of winds and seismic technology including exchange
of available research equipment and facilities in both countries. Publish findings
from joint research efforts.

d.Conduct cooperative programs to improve engineering design and construction
practices and other wind and earthquake hazard mitigation practices. Publish results
from cooperative programs.

2. Panel Approaches During 2006-2010

The Panel’s operational procedure is defined in the attached Strategic Plan (2001-
2005). Annually the Panel performs a self-evaluation during a Strategic Planning
session held during its May Joint Panel Meeting. Based on the Panel’s evaluation,
incremental modifications are carried out to enhance the Panel’s operations and to
bring ‘value-added’ to its users.

2.1 Panel Mission and Vision for 2006-2010
1. Continue performing post disaster investigations and reconnaissance and
sharing findings with Panel members and others as was carried out for:
a) Earthquakes: (2004 Niigata, 2004 Indonesia, 2005 Pakistan, and others)
b) Typhoons and Hurricanes: (2005 Katrina and Rita, 2004 Typhoon)
2. Share US and Japan National Disaster Mitigation Plan among the Panel
members such as:
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a) USA. NSTC/SDR: Grand Challenge for Disaster Prevention- a 10-year
strategy for disaster reduction through science and technology; Windstorm
Impact Reduction Implementation Plan; the NEHRP Annual Plan.

b) Japan. Central Disaster Prevention Council: Reduction by half of human
damage and economic damage in coming 10 years, Technology
Development Plan at “Council for Science and Technology”

3. ldentify methods that support each countries efforts in disaster mitigation
through cooperation between the US and Japan and explore opportunities for
joint research projects.

4. During 2006-2010 the Panel will focus on topics such as:

a) Continue to understand causes and effects of wind and seismic hazards and
pursue the accumulation and interpretation of data

b) Evaluate and estimate risk of natural hazards

c) Improve/develop disaster mitigation technology and methodology, and
dissemination of disaster response technology into practical applications

d) Promote attention to increase research that considers societal implications
of natural disasters

e) Integrate technology development and the viewpoint of social/civil
engineering by increasing the importance of the cooperative works between
related UINR Panels, the Panel’s Task Committees, and the private sector
and academia

f) Create methods to better integrate comprehensive technology information as
a base for transmitting information throughout the Panel member’s
organizations

g) Contribute to dissemination of cooperative products that will facilitate
global standardization of related civil engineering technologies

2.2. Evaluate Task Committees. The Panel operates under seven Task Committees; an
optimum number for Panel management and productivity. The Task Committees serve
as the heart of the Panel’s operations:

Task Committee A. Geotechnical Engineering and Ground Motion

Task Committee B. Next Generation Building and Infrastructure Systems

Task Committee C. Dams

Task Committee D. Wind Engineering

Task Committee G. Transportation Systems

Task Committee H. Storm Surge and Tsunami

Task Committee|l. Fire Performance of Structures

Findings from Task Committees’ evaluations will help the Task Committees 1)
measure achievements, productivity, and impact on contributions to improving design
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and construction practices, 2) identify opportunities for making contributions and
addressing emerging technical challenges, and 3) assess when they completed their
mission and are ready for retirement. Task Committee Evaluation Criteria includes: 1)
one or more workshop conducted at least every three-years, 2) implementing
recommendations from workshops, 3) publications and other outreach, and 4)
collaborations beyond their Task Committee.

The Panel will encourage its respective Task Committees to identify thematic focuses
requiring technology sharing and joint collaborations. These Themes will be discussed
at annual Panel Meetings. The Panel will consider the merits of creating new Task
Committees that meet special needs and eliminating Task Committees that have
completed their mission or can be strengthened through consolidation with other Task
Committee(s).

2.3. Partnering Opportunities. Identify partnering opportunities through clustering
appropriate Panel’s Task Committees, collaborating with other UINR Panels, and
working together with the private sector and academia. Clustering provides Task
Committee optimization of resources (human and financial). Partnering and clustering
will be discussed at annual Panel Meetings including increasing participation from the
private sector and academia.

2.4. Joint Research. Perform joint research initiated by the Panel and its Task
Committees. The Task Committees are encouraged to identify key joint-research
opportunities to improve the state-of-knowledge or to consider engaging in a
significant long-term research funded from one or more sponsoring organizations. For
the latter, below are the Panel Cooperative Research Projects performed during the
past 27-years that improved design and construction practices for both countries.

1. Reinforced Concrete Structures (1979-1987), accomplishments include testing
six-story full scale buildings which led to improve seismic design methods of
reinforced concrete buildings.

2. Seismic Performance of Lifeline Facilities (1982-1989); accomplishments
included development of improved seismic design methods of bridge columns.

3. In-situ Testing Methods for Soil Liquefaction (1983-1986); accomplishments
include development of rationale for Standard Penetration Test (SPT) data
based on energy ratio.

4. Masonry Structures (1984-1988); accomplishments include development of
strength-based design guidelines for reinforced masonry buildings.

5. Steel-Frame Structures (1985-1987); accomplishments include testing of a full-
scale five-story building to confirm prediction of performance based on
components and subassembl ages.
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6. Bridge Hybrid Control Systems (1990-1994); accomplishments include
development of hybrid control algorithms that require less energy for
controlling bridge response.

7. Precast Seismic Structural Systems (1991-1992); accomplishments include
development of strength-based design guidelines.

8. Seismic Performance of Composite and Hybrid Structures (1993-1998);
accomplishments include development of design guidelines for composite and
hybrid system, and development of new materials.

9. Countermeasures for Soil Liquefaction (1994-2004); accomplishments include
contributions on the revision of design guidelines for building foundations and
formulation of soil experiment plans using E-Defence.

10. Development of Smart Structural Systems (1998-2003); accomplishments
include development of structural performance detection technology and
structural members using intelligent materials.

11. Develop Comparative Analysis of Seismic Performance Testing Guidelines for
Bridge Piers (1999-2006); accomplishments included a joint publication on the
comparative analysis of US and Japan bridge piers.

The respective Task Committees will identify candidate joint research for discussion
at annual Panel meetings.

2.5. Panel Communications. More broadly disseminate Panel’s activities,
accomplishments, and impacts including findings from post-disaster investigations
using the Panel’s eNewsletter, a more active Web Site, Task Committee publications,
and identify Panel accomplishments and impacts. The Panel will increase information
sharing among its member organizations and include links to related organizations in
both countries. Task Committees will serve as a knowledge base of information on
their respective themes and share their information to users following methods
described above.

3. Conclusion
This Addendum represents the Panel’s focus to address panel’s activities of the next
five-years. The strategic plan is annually evaluated during its annual May Meetings.
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U.S.-Japan Joint Panel on Wind and Seismic Effects
Strategic Plan

1. Introduction

1.1 Context

The U.S. and Japan must maintain an awareness of international developments in
earthquake and wind mitigation technology. The international exchange of
information is achieved through a combination of formal and informal mechanisms,
including: attendance at conferences and workshops; cooperative research projects
and programs; and exchange of scientists and engineers. There is a long-established
tradition of joint research activities between Japan and the United States. The U.S.-
Japan Cooperative Program in Natural Resources (UIJNR) Panel on Wind and Seismic
Effects (WSE Panel) provides a formal government-to-government mechanism for
cooperation between the two countries in the area of earthquake and wind mitigation
technology.

At the 32" Joint Panel Meeting, a resolution was passed to establish a joint Ad-Hoc
Committee for the purpose of developing a strategic plan for the WSE Panel. The
catalyst for this effort was the need to address immediate issues related to cost and
participation. While the Panel recognized the importance of addressing these
iImmediate issues, it also realized that an opportunity existed to strengthen the WSE
Panel’s focus on its core mission and foster greater collaboration between researchers
in the U.S. and Japan while streamlining the overall operation of the Panel. It was
with this goal in mind that the ad-hoc committee developed the strategic plan
contained in this document.

1.2 Approach
Before meeting to develop the strategic plan, each side held domestic panel meetings

and conducted one-on-one meetings with participating agencies to identify issues that
needed to be addressed by the strategic plan and to understand which features of the
Panel and its operation should be retained and which needed to be changed or adapted
to meet current and future needs. Each side developed a concept paper to capture
these ideas. The concept papers, however, tended to focus on addressing the
immediate issues rather than positioning the Panel to address the needs and challenges
of the future. Through the exchange of the concept papers and subsequent discussion,
the two sides moved close to agreement on near-term changes to the Panel’ s operation.
Thus, the strategic plan emphasizes longer-term goals for the operation and growth of
the Panel and a time-phased approach to implementation of steps to achieve these
goals.

The strategic plan is intended to establish a course for the WSE Panel over the next 5-
10 years. It recognizes that there are many ways in which the Panel may work to
achieve the goals identified, and so while some steps in the implementation process
are clear, others are left open to be determined through experimentation. However,
the Panel believes working toward the goals identified will strengthen its role in
engineering and scientific communities of the U.S. and Japan and will allow our
countries to make more efficient use of resources to conduct research and disseminate
results to the benefit of both countries.

2. ROLE OF THE PANEL

2.1 Guide Research Agendas
As a government-to-government mechanism for collaboration, the WSE Panel isin a
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unique position to guide the development and execution of each country’s research
agenda. Currently, each country defines its own research priorities, projects are
formulated in a fragmented manner, and results are reported through vehicles such as
the Annual Joint Panel Meeting. By strengthening its ties to industry and academia,
the Panel will be able to identify specific research needs and align those with
government priorities. The Panel shall work toward a coordinated research agenda that
permits the efficient use of human resources, funding, and research facilities to
achieve mutual research objectives.

The new Task Committees formed through implementation of this strategic plan shall
work to identify areas where joint research projects can be established and conducted
as a part of a coordinated research agenda. Joint research projects may include
participation by university or industry researchers in addition to member agency
researchers.

2.2 L everage Resources

The U.S. and Japan each possess significant expertise in the fields of earthquake and
wind engineering and have a substantial investment in equipment and facilities to
perform testing and measurements in support of research in these fields. Historically,
the WSE Panel has facilitated the exchange of researchers between the U.S. and Japan
but has not made a concerted effort to leverage the resources of the two countries.
There is an opportunity for the Panel to coordinate research activities to efficiently
utilize testing and measurement facilities in both countries to address mutual research
needs and avoid duplication. This is an area in which the Panel can significantly
strengthen its efforts and provide a tangible benefit to each country by working to
establish strong partnerships for coordinated research.

2.3 Foster Cooperation

From its founding, the WSE Panel has promoted cooperation between the U.S. and
Japan through annual Joint Panel Meetings, Task Committee activities, and exchange
of researchers. One of the hallmarks of success for the WSE Panel through the years
has been the high level of cooperation. The model these cooperative efforts have
been built around, however, is one of information exchange. While the exchange of
information and research results is an important facet of the WSE Panel’ s work, there
is the opportunity to greatly expand the scope and importance of cooperative efforts to
leverage resources (people, funding, facilities) through joint research projects of
bilateral importance. Additionally, the Panel should look beyond the government
agencies that participate to be more inclusive of universities and the private sector.
At a minimum, this will include broadening participation in the Joint Panel Meetings
to include industry and university participants. As industry and universities become
more engaged, exchanges of researchers among government, university, and industry
participants may be possible. Joint programs that include participation by
government, industry, and university partners shall also be considered. These
activities would broaden the reach of the Panel and provide a means for more rapid
diffusion of research results into practice.

2.4 Technical Exchange

The WSE Panel has, throughout its history, been an effective mechanism for the
exchange of technical information between Japan and the United States. Further, the
WSE Panel has provided a means for disseminating measurements and research results
to other nations affected by earthquake, wind, tsunami, and storm surge hazards.
Annual Joint Panel Meetings, Task Committee Meetings and Workshops, researcher
exchange programs, and personal relationships among researchers have fostered this
exchange. The Panel recognizes this as one of its strengths and should seek to
broaden its reach to include participation by researchers in other nations. The Panel
should explore means of increasing collaboration with other countries through
inclusion of representatives from other nations in Joint Panel Meetings, encouraging
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joint projects through the Task Committees that include partners outside the U.S. and
Japan, and through the exchange of researchers with other countries.

2.5 Engage Private Sector

The WSE Panel has engaged the private sector to a limited extent in its activities
during its history, although the work of the Panel and the participating agencies can
have a direct benefit to industry and ultimately the public in our respective countries.
Further, some larger companies have research capabilities and programs that could
enrich the Panel. More actively engaging the private sector will provide a means for
obtaining input in setting priorities and for more rapidly diffusing the results of
research activities into practice within Japan and the United States. The involvement
of the private sector may include participation in the development of coordinated
research agendas and dissemination of information perhaps through special sessions at
the annual Joint Panel Meetings. The Panel should also consider involving the
private sector in research projects coordinated at the Task Committee level that will
have broad-based benefits to industry in both countries. Longer-term, the
involvement of the private sector will facilitate dialogue between practicing engineers
and builders in Japan with their counterparts in the U.S. The Joint Panel will examine
ways to increase industry participation, initially by inviting key industry
representatives to participate in Joint Panel Meetings and to speak about the work of
their company or organization and explore possibilities for greater collaboration.

2.6 Web Page Development

The Joint Panel will explore ways to increase utilization of the Internet as a means of
communication both among Panel members and with outside organizations. The
Japan-side has offered to take the lead in developing an Internet presence for the Joint
Panel and has begun work on an initial concept for the site. Once the site is
established, the Task Committees will be relied on to provide, maintain, and update
content related to their activities. The Joint Panel will also explore ways of using
Internet resources as a means of facilitating communication among researchers as well
as the exchange and dissemination of information and research results.

3. IMPLEMENTATION

3.1 Strategic Plan Development and Approval

This strategic plan was prepared through the efforts of the Joint Ad-Hoc Committee
appointed by the Chairmen following the 32" Joint Panel Meeting. The Joint Panel
shall work toward approval of the Strategic Plan during the 33" Joint Panel Meeting
May 28-30, 2001. The approved document will reflect comments received from
Panel members on the draft. Implementation of the strategic plan will begin with
approval and require 12-24 months for full implementation.

3.2 Task Committee Charters and Recommended Committees
The US- and Japan-side Panels have agreed on the following seven themes around
which Task Committees may be formed:

Theme A: Geotechnical Engineering and Ground Motion
Theme B: Buildings

Theme C: Dams

ThemeD: Wind

Theme E: Lifelines

Theme F: Seismic Information and IT

Theme G: Transportation

Theme H: Storm Surge and Tsunami
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e Themel: Public Health

Task Committee formed to address one of these themes will be approved by the Joint
Panel on annual basis, provided that the Task Committee remains active. The criteria
for active Task Committees are following:

a) Conducts joint workshops or technical meetings on aregular basis for the purpose
of exchanging technical information, research results, or data for the mutual benefit
of both countries.

b) Engages in frequent exchange of researchers for the purpose of technical
interchange and collaboration on research.

c) Conducts one or more joint research projects having clearly defined technical
objectives, finite duration, and shared responsibility for producing technical results.

Task Committees will report results through papers presented during the joint panel
meeting and through task committee reports. The Joint Panel will review task
committee results and future plans on an annual basis and will approve task
committees for the next year based on this information.

For this year, new task committees may be established by requesting approval through
the Secretary-Generals at any time before the 34" Joint Panel Meeting.

3.3 Transition to New Annual Panel Meeting Format

A number of alternative formats for the annual Joint Panel Meeting were considered.
Based upon the input received from Panel members, the basic format of the Joint
Panel Meeting be retained. Session topics will be principally driven by the Task
Committees. Each Task Committee would be given one session during which it would
be able to present research results. This Task Committee-driven format should
strengthen the role of the Task Committees and is intended to stimulate greater
cooperation among researchers in each country. This format will foster the exchange
of information that many have expressed is a desirable feature of the Joint Panel
Meeting.

The Joint Panel meeting will be shortened by one day (from 4 days to 3 days). The
shorter meeting, coupled with a shorter Technical Site Tour will reduce the time
commitment for participants to one week. This is intended to encourage greater
participation in the Panel Meetings and Site Tours, particularly by members of the
visiting Panel.

Finally, the Joint Panel will explore streamlining the Joint Panel Meeting to maximize
the opportunity for technical exchange.

The shortened Panel Meeting/Technical Site Tour format is implemented for the first
time at the 33 Joint Panel Meeting. The Task Committee-driven technical meeting
format will be implemented at a later date when the revised Task Committee
organization isin place.

4. CONCLUSION

The plan outlined above represents a strategic plan for positioning the Joint Panel to
meet the challenges of the future, while retaining those aspects that have contributed
to its success through it 32 year history. This plan is intended to address the current
realities of the Panel, as well as increase the value and contribution of the Panel to the
U.S. and Japan. Full implementation of the strategic plan will take approximately
two years.
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Report of Task Committee B
NEXT-GENERATION BUILDING AND INFRASTRUCTURE SYSTEMS

Date: 19 May 2008

Place: National Institute of Standards and Technology, Gaithersburg, MD, USA

Attendees: U.S. Side- M.P. Singh (Co-Chair) NSF
Andrei M. Reinhorn Univ at Buffalo
WilliamE. Roper Arlington County, VA
Josephine N. Madlilay CDC
Noel Raufaste NIST

Japan-side-  TatsuyaAzuhata (Acting Chair) NILIM

Hitomitsu Kikitsu BRI

1. Objective and Scope of Work

(1) Objective

The objectives of the Task Committee are to enhance the development and implementation of innovative
and new 1) structural and non-structural materials; 2) enabling technologies such as structural heath
monitoring and multi-hazard performance based engineering; 3) evaluation, analysis, design, construction,
and maintenance methods through cooperative analytical and experimental approaches for the next-
generation building and infrastructure systems. Opportunities during the next five years include topics on
multi-hazard resilient buildings, embedded systems for the health and productivity of occupants,
sustainability, and collaborations with other researchers and practitioners.

(2) Scope-of-Work

a) Conduct joint workshops and meetings to identify research opportunities and new projects
including multi-hazard risk reduction strategies and measures.

b) Encourage the development and application of new technologies, smart sensors, intelligent
materias, and sustainability to improve the health, safety, and productivity of construction
workers and building occupants.

¢) Develop new materials and technologies for condition assessment, retrofit of existing buildings,
and design of new buildings.

d) Coordinate development of databases, test procedures, and guidelines for interpretation of test
results and their applications.

e) Coordinate joint research including the utilization of experimental facilities.

f) Enhance the exchange of information and personnel.

2. Accomplishments

Task Committee B devel oped afive-year strategic research plan in February 2007 that addresses high-
performance buildings' abilities to better resist the effects from extreme wind, earthquakes, and fire loads
and to effect informed decisions about design procedures that incorporate environmental quality and
sustainability of occupant health and life cycle systems. This plan will be implemented during 2008
working in collaboration with the Building Research Institute’s new research project on Development of
Performance Evaluation System for Sructural Resilience and Functional Continuity of Buildings After
Disagters. Thisjoint research effort is described below under Future Plans.

3. Future Plans
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Formulate an action plan for joint research on disaster resilient building systems/functions (reference
Figure 1) with targeted research activities, together with estimated schedule, milestones, and needed
resources by October of 2008. The possibility of partnering with TC D, Wind Engineering and other Task
Committees will be explored in the formulation of the plan. The basic elements of this plan are as
follows:
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Figure 1. Diagram for creating high-performance buildings that better resist extreme winds, earthquakes, and fire
loads resulting in informed decisions about design procedure incorporate environmental quality and sustainability of
occupant health and life cycle systems. The initial TC focusis on sensors followed by subsequent actions to be
determined during the next six months.

a) Develop and evaluate a framework to quantify the resilience of buildings. Seek expanded
membership from both sides with expertise in sensors, information technology, and sustainability
issues to collectively address the research involved in disaster resiliency for buildings and
building systems (next generation buildings).

b) Identify the common elementsin the work being performed by BRI's research on Development of
Performance Evaluation Systems for Sructural Resilience and Functional Continuity of
Buildings After Disasters, and the MCEER/University at Buffalo's research on disaster resilient
buildings and functiona systems and other related on-going US-Japan research on this topic.

c) Identify the information needed for resilience evaluation. Create a database on building's
performance and functionality considering physical attributes, public health issues following
disasters, and environmental issues for use in the Quantification Framework. Refine metrics as
required. The research is expected to identify and classify functionality of buildings considering
the performance of the structural and nonstructural components and equipment and their impacts
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d)

f)

on the health of occupants and environmental conseguences and impact. Check performance
sensitivity based on costs, recovery time, and resources needed

Explore with TC D, Wind Engineering and other TCsthe feasibility of their participation in this
proposed joint research in disaster resilient buildings.

Identify institutional and financial resources from organi zations that can be used to jointly
address this research problem such as:

1) United States— MCEER/University at Buffalo, National Science Foundation, Centers for
Disease Control and Prevention, Arlington County’s Department of Environmental
Services and Facilities, Green Buildings Council, Virginia Polytechnic Institute and State
University, Corps of Engineers— Military Construction Directorate.

2) Japan -- Building Research Ingtitute, National Institute for Land and Infrastructure
Management, University of Tokyo, Nagoya University

Finalize the US-Japan TC B research plan by October 2008 working through teleconference and
email.
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Report of Task Committee C

DAMS
Date: 19 May 2008
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees. U.S Side- Robert L. Hall (Chair) USACE
Anjana Chudgar USACE
Japan Side - Yoshikazu Yamaguchi (Chair) PWRI

1. Objective and Scope of Work

To develop technical insights into better understanding of the response of dams to seismic effects, the T/C will
plan, promote, and develop research initiatives to assist in assuring selsmic safety and economica protective
countermeasures against earthquake loading for these critical structures.

The scope of work includes:

D

(2)

3

Develop methods of analysisfor seismic design of damsincluding outlet works.

a) Comparative analysis of design methods and evaluation criteria used by U.S. and Japan.
b) Development of "Design Earthquake Ground Motions' for analysis and evaluation of dams.
o)) Assessment of models and numerical procedures used for seismic dynamic analysis.

Perform research to better understand the dynamic characteristics of dam construction materials and
site conditions.

a) Strength and deformation characteristics of concrete, soil and rock materias during
earthquakes.

Evaluate observed performance of dams and outlet works during earthquakes.

a) Develop a database that contains measured ground accelerations and dynamic response of

dams and outlet works during earthquakes, and other related information necessary to
evaluate their seismic behavior, such as experimental and/or analytical data with description
of test and andysis procedures used.

b) Investigation of damage mechanisms due to earthquake loading.
C) Application of the analysis of the observed dynamic behavior to the improvement of design
criteria.

2. Accomplishments

(D)

2

3

Technical exchange and collaborative research on “Non-linear response analysis of concrete dams’
has been conducted between the U.S. (U.S. Army Engineer Research and Development Center) and
Japan (Public Works Research Ingtitute). The shaking table experiments for crack-segmented concrete
specimens and the discrete element method (DEM) analyses were made at PWRI in 2007. The U.S.
Bureau of Reclamation is continuing to conduct similar tests at different scales and non-linear
response anayses, and the joint comparison and evaluation of test and anaysis results will be
extremely beneficial to advance the state of the art in congtitutive modeling of mass concrete
structures.

Technical exchange and collaborative research on “Experimental characterization of non-linear
tensile behavior of mass concrete” has been conducted between U.S. (U.S. Army Engineer Research
and Development Center & U.S. Bureau of Reclamation) and Japan (Public Works Research Institute).
The Task Committee held the “ 4th U.S.-Japan Workshop on Advanced Research on Dams’ on May
17, 2007 in Tsukuba, Japan. The main themes for the Workshop were non-linear response analyses and
shaking table tests for concrete dams. The workshop was attended by 3 U.S. participants and 25
Japanese participants.
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3. Future Plans

(D

2

3

(4)

©)
(6)

The Proceedings of the “4th U.S.-Japan Workshop on Advanced Research on Dams’ will be
published in 2008. In view of the importance of cooperative research programs on earthquake
engineering for dams, it is recommended to hold the “5th U.S.-Japan Workshop on Advanced
Research on Dams’ in USA. Specific location and time of the Workshop will be determined through
correspondence between the Chairs of the Task Committee on Dams.
The Task Committee will continue the current efforts focused on the development of improved
mechani sms to facilitate the continuous exchange of results of research activities and general technical
information related to dam earthquake engineering.
The Task Committee will coordinate exchange visits of scientists and engineers from the U.S. and
Japan. A series of case histories of mutual interest will be identified and prioritized and they will serve
asthefocusfor this exchange program.
The Task Committee will promote the development of joint research programs. The following topics
have been identified as areas for future collaborative research:
a) Non-linear response analysis of concrete dams:
The Task Committee will continue their collaboration in this research to include both
analytical and experimenta data.
b) Global gtability analysis of concrete dams:
The Task Committee will conduct a review of the minimum requirements for dliding and
overturning stability currently in use in the U.S. and Japan. The Task Committee recognizes
the importance of this collaborative effort, as the corresponding guidelines are currently
subject to revision and update both in the U.S. and Japan. The results of this effort will be
summarized and published. “Engineer Manual No. 1110-2-2100: Sability Analysis of
Concrete Sructures’ published by The U.S. Army Corps of Engineers in December 2005 (4.
(2)) containsthis problem.
C) Criteria for seismic analysis progression:
The Task Committee will review and compare the state of practice in the U.S. and Japan
regarding current recommendations for progression of seismic analysis based on stages of
increasing complexity. The results of this effort will be summarized and published.
d) Seismic evaluation of embankment dams:
The Task Committee will review criteria and guidelines for post-earthquake stability and
deformation analysis of embankment dams. The results of this effort will be summarized and
published.
€) Dam-foundation interaction:
The Task Committee will develop collaborating research efforts to review and develop
improved numerical modelsfor dam-foundation interaction.
The activities corresponding to the four areas indicated above will be addressed sequentialy and the
corresponding schedule will depend on the progress of the corresponding guidance documents, some
of which are currently under discussion, development and/or review in the U.S. and Japan.
The Task Committee members will attempt to perform investigation on the recently damaged damsin
Chinathrough the available channels and perform analysis to understand the seismic behavior.
Following large earthquakes in the U.S. or Japan, the Task Committee will assemble a joint
reconnaissance team to investigate the performance of concrete dams, earth and rockfill dams, and
outlet works.

4. Related Activities

(D

The Ministry of Land, Infrastructure and Transport, Japanese Government completed the “ Guidelines
for Seismic Safety Evaluation of Dams (Draft)” in March 2005. This document was applied to four
existing dams during the fiscal year of 2005 and three other existing dams during the fiscal year of
2006 and 2007 in order to verify and reviseit.
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2

The Task Committee will review the Interagency Committee on Dam Safety (ICODS) Operations
Subcommittee’s report “ Addressing the Consistent Assessment of Satic and Dynamic Structural
Sability of Concrete Dams’. The ICODS is made up of multiple federal agencies that own and/or
regulate many concrete dams throughout the United States. Agencies include: Department of the
Interior, Federal Energy Regulatory Commission, Tennessee Valley Authority, Department of Defense,
Department of Agriculture, Department of State, International Boundary Water Commission and
Department of Energy.
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Report of Task Committee D
WIND ENGINEERING

Date: 19 May 2008
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees: U.S. Side- Nicholas P. Jones (Co-Chair) Johns Hopkins University
John Gaynor (Co-Chair) NOAA
Japan Side-  Yasuo Okuda (Co-Chair) BRI
Jun Murakoshi (Co-Chair) PWRI

1. Objective and Scope of Work

To exchange technicd information and to jointly plan, promote, and foster research and dissemination, in
order to improve understanding of wind and its effects on structures, to establish more rational wind-
resistant design procedures for structures, and to contribute collaboratively and synergistically to wind
hazard mitigation. Specific objectives for the Task Committee include:

D)

(2)
3)

Strategically and collaboratively, identify research needs in wind hazard mitigation in the areas of
new technology, basic and applied research in wind and structural engineering, and in social and
economic impacts of wind events.

Facilitate cooperation and collaborative research between U.S. and Japanese researchersin wind
engineering.

Identify and exchange successes in wind engineering and wind hazard mitigation.

The scope of the US-Japan collaboration includes:

(1)
(2)
(3)
(4)
()

Characterization of strong wind, especially boundary layer extreme winds.

The study of wind effects including wind loading on and wind-induced response of structures.
Performance of experimental and analytical research to predict wind effects.

Sharing damage surveys, and wind hazard and risk assessments.

Development of new technol ogies for wind hazard mitigation.

2. Accomplishments

(1)

2

3)

On 26 February 2008, NIST hosted a visit from Dr. Hitomitsu Kikitsu the Building Research
Institute, Japan, who is currently spending a year as a visiting scholar with Professor Partha
Sarkar at lowa State University. He is conducting experiments jointly with Professor Partha
Sarkar at ISU to investigate the parameters influencing tornado-induced internal pressurein
buildings and kinematics of wind-borne debris using the ISU tornado simulator. During his visit
to NIST, current research priorities at NIST and BRI were discussed and areas for collaboration
were identified. A specific area of common interest isin comparing the loss models and damage
scales that are used in the US and Japan for correlating structural damage with hurricane/typhoon
strength.

Submission to Journal of Structural Engineering of Technical Note on wind tunnel testing round
robin for low-rise buildings. Thiswork was aimed at comparing wind effects based on
aerodynamic databases obtained at six wind tunnels around the world, and was based in part on
cooperative efforts between NIST and BRI, initiated within the framework of UINR.

In March 2008 conducted joint experiments on the simulation of transient loads on buildings
using Miyazaki multi-fan wind tunnel are underway under the collaboration between the
University of Notre Dame, COE, Tokyo Polytechnic University, and Miyazaki University. A
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(4)

Q)

(6)

paper was recently presented at an international Fluid Mechanics Conference and another will be
presented at the Bluff Body Aerodynamics Conferencein Milan, July 2008. A benchtop multi-fan
wind tunnel and awind tunnel with aflat plate to simulate transient events are being used at the
University of Notre Dame to better capture the aerodynamics in transient conditions to assess
their impact in downbursts.

Professors A. Kareem and T. Tamura met in Tokyo on 5 March 2008 to discuss the
implementation of CFD simulation for Chicago area. Professor T. Tamura, Drs Okuda and
Kikitsu visited Professor Kareem and his colleague Professor Tracy Kijewski-Correa at the
University of Notre Dame, 13 May 2008. The group discussed how to advance a comparison of
CFD results with field measurement datain Chicago. The group eval uated sources and potential
quality of data, information derived from wind tunne testing and existing boundary layer profiles
in different terrains. The group decided to develop the overall plan of action, seek necessary
inputs for this study, and maintain steady level of communication regarding the progress.
Professors T. Tamura, T Maruyama, and Dr. Okuda visited Professor Sarkar at lowa State
University during 14-15 May 2008 to discuss the cooperative research on the tornado (Tatsumaki)
or downburst damage to houses or buildings. The group decided to improve the comparison of
CFD results and wind tunnel test results or full scale measurements and sharing the database on
the severe storm damage to houses or buildings.

A paper on flutter derivates by Professors Sarkar, Caracoglia, Haan, Sato, and Mr. Murakoshi was
submitted for publication to Elsevier in November 2007. Professor Jones, Dr. Delong, and
Professor Shirato exchanges data on stay cable vibrations.

3. Future Plans

1)

(2)

3)

As afollow-up to the 4th U.S.-Japan Workshop on "New Challenges for Reduction of High-Wind
Disasters" held in Tsukubain July 2006, the 5th U.S.-Japan Workshop on Wind Engineering will
be heldin U.S. in fall 2009 or March 2010.

Hold joint workshop with meteorologists and wind structural engineers addressing wind and
storm surge in tropical cyclonein collaboration with Task Committee H, Storm Surge and
Tsunamis.

Seek additional opportunities to pursue collaborative research on the following topics:

a) Wind characteristics and wind hazard mitigation.
)] Wind characteristicsin complex terrains.
i) Validation of wind models with full-scale data (opportunities for joint field
studies).

iii) Arrange for the hosting of colleagues interested in participating in quick-response

post-storm damage assessments.
b) Wind effects on buildings.

i) Development of reliable and consistent aerodynamic loads and probabilistic
methodol ogies for performance-based structura design.

i) Comparison of wind tunnel data (acquired at various laboratories — a potential for
US-Japan benchmark study focused on low buildings and its extension as an
internationa benchmark problem) and validation of CFD results using wind
tunnel and full-scale measurements.

C) Wind effects on bridges

)] Prediction and mitigation of wind-induced vibration of stay cables.

i) Establish guidelines, criteria, and formats for sharing data from full-scale
measurements, and identify potential collaborative instrumentation opportunities.

d) Evolving Technologies

i) Share preliminary investigation results relative to next-generation wind tunnels

for the simulation of non-stationary winds (straight-line, tornado and microburst).
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(4)

()

(6)

i) Structural control and hybrid testing of wind effects
Exchange technical information on the following topics

a) Wind characteristics and wind hazards

b) Wind pressures, loadings and performance of buildings

) Wind-induced response of flexible, cable-suspended bridges and their components
d) New prediction and mitigation techniques for wind effects

€) Share data base of storm damage assessments.

Engage in more regular interaction and communication among Task Committee members. Use
email and exchange visits between full Pand meetings were suggested as a means of facilitating

and coordinating collaborative activities.

Strategically and collaboratively construct a vision and plan for wind engineering research needs
for the next decade, and formulate collaborative activities around those plans.
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Report of Task Committee G
TRANSPORTATION SYSTEMS

Date: 19 May 2008
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees: U.S. Side - W. Phillip Yen (Chair) FHWA
Japan Side - Osamu Matsuo (Acting Chair) PWRI
Kazuhiko Kawashima Tokyo Institute of Technology
Shigeki Unjoh PWRI

1. Objective and Scope of Work

The objectives of work include:

Q) To plan, promote and foster research on the behavior of transportation facilities when subjected to
wind and seismic forces, and

(2 To disseminate research results and provide specifications and guidelines based on the Task
Committee's findings.

The scope of work includes:
@0} To investigate existing and new bridges design, the behavior of whole bridge systems and/or single
component of a bridge without limitation on their size and function.

2. Accomplishments

Q) The 23rd US-Japan Bridge Engineering Workshop was held during 5 - 7 November 2007, at Tsukuba,
Japan. 18 U.S. and 26 Japanese participants attended the workshop. 41 technical papers were
presented and discussed on the following main topics. @ Seismic engineering, including damage
assessment and prediction, b) Codes for new design and retrofit, including long term performance
objectives and ¢) Multiple hazards, including design concepts and extreme events.

(2 The proceedings of the 23rd US-Japan Bridge Engineering Workshop were printed and distributed in
March 2008. The program and papers of the workshop were posted on the web-site of the UINR &t the
PWRI ( http://www.pwri.go.jp/eng/ujnr/tc/g/tc_g.htm )

3 Both side conducted post earthquake damage evaluation studies, and the information has been
exchanged.

3. Future Plans

(@) The 24th US-Japan Bridge Engineering Workshop will be held in September 22-24, 2008, in
Minneapolis, MN, US. Specific program and itinerary will be proposed by the US-side Task
Committee G with the concurrence of the Japan-side Task Committee.

(2 Both sides agreed to develop and publish an accomplishment report of the past activities of Task
Committee G

3 Following a devastating earthquake or hurricane (typhoon) in the US or Japan, the committee will
form ajoint reconnaissance team to investigate the performance of transportation systems.

4 With increasing concerns over structura member fractures of older bridges in the US and Japan, the
committee will conduct joint efforts to investigate detection methods, causes and repairs. The joint
efforts should be initiated by the hosting side .

(5) Exchange technica information on the following topics:

a) Seismic design and retrofit of highway bridges including the development of seismic
response modification devices, smart materias, seismic retrofit for long-span bridges, and the
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b)
c)
(6)

a)

b)

development of damage evaluation methods using sensor systems.

Seismic and aerodynamic response of long-span bridges including suspension and cable
stayed bridges, with emphasis on behavior of composite materials, cable inspection, vibration
control, and corrosion protection.

Maintenance/replacement strategy for older bridges

Both sides agreed to continue to share information and seek possibilities to joint research on
the following two topics.

Performance Criteria— Limit States

- Relationship between performance criteria and structural response

- Relationship between damage and loss of function

- Redlistic performance criteria

- Philosophical framework for Performance-based design and assessment

Three Dimensional Effects

- Effect of multi-dimensional input on superstructure and substructure

- Simplified, effective 3D modeling

- Totd failure analytica modeling

And encourage the following research themes and share information:

a)
b)
c)
d)
€)
f)
9)
h)

High-performance materias

Input ground motion

Foundation — soil —structure systems

Assessment of component and system uncertainty
Seismic intervention

Size effects testing

Sequentid failure of bridge systems

Preservative maintenance for highway bridges

4. Related Activities

(@0} Both side's committee members participate a NIED/NEES cooperative experimental research in full
scale Bridge Column shaking table tests.
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Report of Task Committee H
STORM SURGE AND TSUNAMI

Date: 19 May 2008

Place: National Institute of Standards and Technology, Gaithersburg, MD.USA

Attendees: US Side - Solomon  Yim (Co-Chair) via Teleconference osuU
Japan Side - Takashi Tomita (Chair) PARI

1. Objective and Scope of Work
The objectives of work include:

(1)
(2)
3

To exchange scientific and technical information
Tojointly plan, promote and foster research and dissemination of knowledge
To develop measures to prevent and mitigate damages from storm surges and tsunamis

The scope of work includes:

D
(2)
3
(4)

()

(6)

(7)
(8)

Perform joint research on storm surge and tsunami occurrences, generation, propagation, and coastal
effects. Develop database on storm surge, tsunami and wave measurements.

Improve coordination of strategies and systemsfor observations of storm surges and tsunamis by
field surveys, satellites, and in-situ measurements.

Exchange results and status of storm surge and tsunami mitigation activities including anaysis of
the problem, planning, warning, and engineering approaches.

Exchange information on devel opment of technologies including numerical modelsto predict
propagation processes, land-fall locations, inundation and run-up heights, and wave characteristics,
improved instrumentation, and use of satellite communication for detection and warning.

Facilitate research result and technology devel opment dissemination through exchange of literature
and technical reports at joint meetings, special workshops, joint projects, and direct interaction
among participants.

Develop planning, design and construction guidelinesin storm surge and tsunami flooding zones to
serve as amodel for internationa standards.

Provide technica support to develop storm surge and tsunami mitigation programs worldwide.
Encourage conduct of joint investigation following storm surge and tsunami events.

2. Accomplishments

@

@)
©)

The 4th International Workshop on Coastal Disaster Prevention was held as one of the open events
of thefirst Asa-Pacific Water Summit on December 1-2, 2007 in Yokohama, Japan, organized by
Port and Airport Research Institute (PARI), Coastal Development Institute of Technology (CDIT)
and Ministry of Land Infrastructure and Transport, Japan (MLIT) in support with the Port and
Harbor Bureau, City of Yokohama, Japanese Section of International Navigation Association and
Panel on Wind and Seismic Effects of UINR. T/C H members: Koji Fujima (NDA, Japan), Hiroyasu
Kawai (PARI), LauraKong (ITIC), Tekashi Tomita (PARI) and Solomon Yim (OSU) presented their
activities on storm surge and tsunami disaster reduction. Participants of 310 gathered from nine
countries: Bangladesh, Indonesia, Japan, Korea, New Zealand, Sri Lanka, Spain, Thailand and USA.
A workshop summary was distributed to participants of the Summit as well as the participants of the
workshop, and attached in the web page: http://www.apwf.org/proj ect/openevents.html

Japan side chair, Takashi Tomita, visited the US side chair, Solomon Yim, at Oregon State
University on December 12 — 13, 2007. They discussed future joint research.

Professor Daniel Cox of OSU and Japan side chair, Dr. Tomita, are collaborating on an experimental
project on tsunami inundation of an Oregon coastal city. OSU will conduct the physical experiment
at the HWRL and Dr. Tomitawill use numerical models at PARI to simulate the results. Other
numerical researchersin the US and Europe including Solomon Yim of OSU and Patrick Lynett of
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TexasA & M University aso are conducting numerical simulations for comparison and evaluation
of their models.

3. Future Plans

)

e

©)

(4)
©)

Create joint research between the US and Japan to develop and improve numerica models of storm
surge and tsunami dynamics and to exchange experimental and field data. The following topics have
been identified as areas of future research collaboration on storm surges and tsunamis:

(a) field observation

(b) characterization

(c) physical experiment models

(d) numerical smulation models

(e) effectson coastd structures and damage estimations

(f) design of protective structures for different levels

(g) hazard maps devel opment and warning system design

(h) storm surge and tsunami information communication and warning systems devel opment

(i) risk assessment including hazard beyond designed levels
Develop adatabase for existing and planned experiments including description and parameters of
experiments to maximize overall available experimental data for understanding of physical behavior,
numerical model vaidation and structural design.
Include the effects of globa warming on atmospheric and oceanographic environmental conditions
leading to changes in the probability of occurrence and intensity of typhoons, cyclones and
hurricanes, and sealevel rise.  These changesin typhoon and sealevel characteristics will directly
influence the characteristics and induced damages of future storm surges and tsunamis.
Plan to hold the 5th International Workshop on Coastal Disaster Prevention in South Asia or Japan,
in late 2008 or early 2009.
The US side co-chair, Solomon Yim, will contact the co-chair, Dr. Eddie Bernard and the US side
co-chair of T/C D, Mr. John Gaynor, regarding the study of storm surge, and the US side chair of
T/C G, Dr. Phillip Yen, regarding storm surge and tsunami effects on bridges.

4. Related Activities

)

)
©)

(4)

©)

(6)

Drs. Tomitaand Yim jointed the International Navigation Association (PIANC), MarCom Working
Group 53 on “Recommendations with regard to the design and construction of maritime structures
in tsunami prone areas.”

PARI conducted field surveys on Solomon Islands Earthquake Tsunami in April 2007 and South
Sumatra Earthquake Tsunami in September 2007.

US sideresearchers at OSU are conducting numerical and experimental modeling of storm wave
effects on coastal bridges. A series of experiments of a 1/5-scale highway bridge section subjected to
storm waves have been conducted at the Large Wave Flume a the HWRL. Final tests are scheduled
for completion in late June 2008. The experimental results are being used to help develop design
guidelines and calibrate numerical models developed in house.

PARI, Overseas Coastal Area Development Ingtitute (OCDI) and MLIT prepared the Guiddine for
Development and Utilization of Tsunami Disaster Management Map for ASEAN and Indian Ocean
Tsunami Affected Countries as an activity of the Port Technology Group under the ASEAN-Japan
Transport Partnership Projects (AJMT-6).

Dr. Tomita hosted the Workshop on Tsunami Disaster Mitigation on October 16-26, 2007 under the
auspices of MLIT and PARI. Researchers and practitioners participated including those from India,
Indonesia, Maldives, Sri Lankaand Thailand, countries that suffered major damages from the 2004
Indian Ocean Tsunami.

Oregon State University (OSU) and the Hinsdale Wave Research Laboratory (HWRL) hosted a Thai
delegation of researchers on storm surge and tsunami on February 11-13. The delegation included an
associate dean of engineering, researchers and distant learning educators at Chula ongkorn
University (CU) and Tha government representatives. Professor Panitan Lukkunaprasit of CU and
Solomon Yim are arranging extended exchange visits of faculty and students between the two

7



()

©)

organizations. A number of Tha studentswill spend six monthsto ayear at OSU working on
experimental and numerical projectsjointed advised by both CU and OSU faculty members.

In addition Japan side chair, Dr. Tomita'svisit to the HWRL, two coastal engineering researchers
from Japan, Dr. Yukinobu Oda of Taisei Corporation and Dr. Tomoaki Nakamura of Nagoya
University, are each spending ayear at the HWRL to work on joint research with Solomon Yim.
They have completed technical research papersfor journal publication and are working on storm
surge and tsunami scour effects and coupled fluid-structure interaction issues.

Japan side T/C members have cooperative research activities in Technical Committee on
Technologies to Estimate and Reduce Tsunami Damages, Japan Society of Civil Engineers.
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US-Japan Cooper ative Research on Earthquake Engineering During the Past 40 Years

M. P. Singh

ABSTRACT

The history of the cooperative research activities between US and Japan is very rich and full of
successes. The paper presents a brief overview of the evolution of these activities starting with
the formation of the UINR Panel. It briefly describes the formation and completion of some of the
most successful collaborative program undertaken by NSF and Ministry of Construction in Japan.
These programs have finally paved the way and have created an atmosphere and culture of mutual
understanding and trust between the Japanese and US researchers which is still continuing often
on an individual basis. These successful programs have also been the role models for the creation
of other successful cooperative programs with other counties in the region and in Europe.

KEYWORDS: Cooperative Programs, Disaster Mitigation, Earthquake Engineering, Exchange
Programs, US-Japan Collaboration

DEVELOPING RESILIENT HIGH-RISE BUILDINGSUSING OPTIMALLY CONTROLLED
STRUCTURAL SYSTEMS

Andrei M. Reinhorn and Gian Paolo Cimellaro

ABSTRACT

Resiliency is defined by dictionaries as the capability to recover after a severe trauma, loss or
disaster. A comprehensive conceptual model of Resilience that accounts for both losses and
recovery process was developed to address technical, organizational and social issues. The
developed probabilistic framework shows the importance of resilience of the physical structure,
along with the organizational and social fabric. In the last threedecades structural control was
introduced to mitigate loses in case of catastrophic events and indirectly reduce and improve the
recovery process.More recently comprehensive methodologies, for design of structures using
optimal considerations of both structural changes and addition of control systems, were devel oped
leading to more robust systems capable to sustain major events with minimal losses, and recover
from those losses by replacement of a limited number of control devices. The paper and the
presentation will present the resilience framework, the integrated design methodology and the
impact of such methodology on resilience.

KEYWORDS: Resilience, Fragility, smart structures, control, integrated design, optimization
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Research Challenges that will Improve the Quality of Life of Citizens: storm surge, flooding,
and high winds

Mary Ellen Hynes

ABSTRACT
Natural hazards, hurricane and its combined component effects of flooding, storm surge and high
winds, plague the US nearly every year. The US Department of Homeland Security is investing
in research to reduce the effects of this combination natural hazard. The US welcomes increased
future activities between the US and Japan to advance our knowledge and improve the lives of
our citizens.

KEYWORDS: hurricane, storm surge, high winds, flooding, land-use, rapid levee breach repair,
economic consequences of natural hazards, community resilience, continuity of business

Security and Protection R&D for Dams

Gordon W. McMahon

ABSTRACT

This paper provides an overview of the US Army Corps of Engineers (USACE) R&D efforts in
security and protection of dams and other infrastructure components associated with dams. The
USACE is one of the largest federal dam owners, along with the Bureau of Reclamation. Together,
they comprise the largest percentage of the Dams Sector of the Department of Homeland Security
(DHS). This paper will present the overall guidance provided by DHS in terms of identifying and
prioritizing critical infrastructure and setting the major focus areas of Dams Security and
Protection R&D.Finally, the paper describes USACE R&D projects recently undertaken in the
area of security and protection.

KEYWORDS: dams, infrastructure, protection, security
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Development of Accelerated Bridge Construction Detail for Seismic Regions

W. Phillip Yen and Amjad Aref

ABSTRACT

This paper provides an overview of current research in development of the seismic detailing of
accelerated bridge construction. This study is part of the highway seismic research project
conducted by the Multidisciplinary Center for Earthquake Engineering Research (MCEER) and is
under the auspices of the Federal Highway Administration (FHWA) Office of Infrastructure,
R&D. The research primarily focuses on studying the performance of precast piers and
superstructure bridge systems constructed in seismic zones, and providing solutions that can lead
to wide spread use of accelerated bridge systems in seismic zones.

KEYWORDS: bridge engineering, earthquake engineering, seismic design and accelerated bridge
constructions

United States - Japan Benchmark Study of Flutter Derivatives of Selected Bridge Decks

Partha P. Sarkar, Luca Caracoglia, Fred L. Haan, Jr., Hiroshi Sato and Jun Murakoshi

ABSTRACT

The motivation for this work emerged from the U.S.-Japan Benchmark Study on Bridge Flutter
Derivatives that was initiated in 2002. Aeroelastic coefficients (flutter derivatives) of bridge
decksare routinely extracted from wind tunnel section model experiments for the assessment of
their performance to wind loading. Two distinct methods, developed over the years, are usually
employed for this purpose (free or forcedvibration). Even though advantages and disadvantages of
each technique are known, few examples of a systematic comparison of laboratory techniques
exist in the literature. This paper focuses on the systematic comparison of the experimental
results obtained via the two methods at two distinct laboratories (ISU and PWRI) and within the
same laboratory (ISU) and provides interpretation of this comparison for cross sections ranging
from bluff (rectangular prisms) to streamlined. Other data sets derived from previous experiments
on rectangular cross sections, performed in Japan and available in the literature, were employed
for the interpretation of the data. It was concluded that while the trends of the various data sets
for the bluff cross section were very similar, there were some differences that could bepossibly
associated with the effects of amplitude dependency. The data sets for the streamlined sections
compared very well showing lesser dependency on technique used or initial amplitude.

KEYWORDS: bridge aerodynamics, free and forced vibration, bridge flutter-derivative
benchmark study, aeroelasticity of long-span bridges
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Assessment of the Performance of Dampers and Cross-ties in Mitigating Stay Cable Vibrations
Using Full-Scale Measurement Data

Nicholas P. Jones and Delong Zuo

ABSTRACT

Dampers and secondary transverse cables known as cross-ties have often been used to mitigate
wind- and rain-wind-induced stay cable vibrations. Reported effectiveness of these two types of
device, applied either as individual systems or as hybrid systems that incorporate both types, have
varied. This paper evaluates the performance of dampers and cross-ties based on field
observations using a long-term full-scale measurement system. As a context, some particular
characteristics of unrestrained stay cable vibrations are presented. This assessment of the
mitigation systems also provides insights into the mechanisms of rainwind- induced stay cable
vibration.

KEYWORDS: stay sable, cable-stayed bridge, wind-induced vibration, rain-wind-induced
vibration, damper, cross-tie

Next Frontiers of Innovation, Discovery and Learning in Wind Engineering: A
Cyberinfrastructure Perspective

Ahsan Kareem and Tracy Kijewski-Correa

ABSTRACT

Wind-related catastrophes inflict enormous devastation on the built environment and result in a
staggering number of fatalities, which may continue to rise in the future given the increase in
exposure as population migrates towards the coasts. To better manage the impact of extreme wind
events, given the heavy reliance on empirical and experimental data in the design process, a new
paradigm is required utilizing shared resources and global collaborations. An engineering virtual
organization (EVO) would enable such a paradigm shift by offering realtime shared access to
geographically dispersed resources for more effective research and education to achieve improved
understanding and modeling of wind effects on structures. This paper summarizes such a program
recently launched by the authors to develop a prototype EVO. The goals of this initiative are (i)
to establish and sustain such a virtual community for wind hazard mitigation; (ii) to enhance this
community’s analysis and design capabilities to address next generation challenges posed by
wind; and (iii) to facilitate education and training of the future workforce in the field. The steps
toward the former goal have already been initiated through the collection of the field’'s leading
universities, organizations, firms and government agencies to form this prototype collaboratory
and their commitments to contribute their resources. The latter two goals will be accomplished
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through the formation of a virtual organization utilizing cyber infrastructure technologies to stitch
these geographically dispersed e-analysis and design modules encompassing Database-Assisted
Design, Full-Scale Data, Stochastic Tools, Tele-Experimentation, Uncertainty Modeling, and
Computational Platforms. The prototype EVO will allow access to the modules, while the fully
functional EVO will also have the capability for automated, integrated analysis and design using
multiple modules. In addition, both the prototype and full version of the EVO will offer an
interactive knowledge base intended to aggregate and centralize the shared knowledge of the
collaboratory, including a wind-wiki, damage database, help desk/FAQ, bulletin boards and
curriculum tools to facilitate dissemination and education.

KEYWORDS: cyberinfrastructure, virtual organization, wind effects, analysis and design,
database

A Multi-hazard Approach to the Structural Safety of Buildings Exposed to Strong Winds and
Earthquakes

Dat Duthinh and Emil Simiu

ABSTRACT

This note considers current American Society of Civil Engineers ASCE 7 Standard design criteria
for buildings in regions where both strong winds and earthquakes can occur. A multi-hazard
analysis shows that these criteria may result in limit states intended to have an N-year mean
recurrence interval having instead mean recurrence intervals that can be as low as N/2, depending
upon the relative magnitude of the wind and seismic effects.

KEYWORDS: Building technology, connections, earthquake, limit states, mean recurrence
interval, multi-hazard, seismic, structural safety, wind
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Public Health Aspects of Post-Disaster Housing

Fuyuen Yip, Paul Garbe, and Josephine Malilay

ABSTRACT

The immediate public health impact of disasters can be extensive; disasters can cause deaths,
diseases, injuries, and disabilities. They can also affect the health care infrastructure and food
supply. The priority of post-disaster response has therefore been to ensure the safety of those
impacted as well as to provide access to resources including potable water, food, health care, and
housing.

The framework for many disaster planning standards has focused on short-term impacts and
displacement that is localized. Many recent disaster events, however, have illustrated the need to
extend response criteria beyond immediate standards and include longer-term considerations.
One specific consideration is the potential health impact of long term occupancy in post-disaster
housing. This paper proposes that the indoor environment of post-disaster housing needs to be a
part of the dialogue of ongoing emergency management design and preparedness activities.

KEYWORDS: Indoor environment, housing, disasters, public health, prevention

Remote Sensing and GIS Support for Emergency Response and Community Sustainability
Planning

William E. Roper, PhD, P.E. and Mary Beth Fletcher, MA

ABSTRACT

Remote sensing data and GIS analysis are used to produce products to assist sustainability
planners and emergency managers. Applications of these technologies in a recent emergency
response exercise and emergency planning project are summarized. Arlington County, Virginia
has implemented a new single front-end thin client GIS application for both interactive mapping
and application development that conserves system and analyst resources. It creates an easy to
use consistent look and feel to Arlington’s web presence. The service is fast and the end
products are of high quality. Through this system the public has direct access to a variety of
pre-set standard products that are available on the web (both data and maps) and available for sale
in hard copy. An example application of impervious surface analysis is illustrated for a recent
storm water project. Another feature is an internal notification application that combines the
functionality of Crystal Reports with the web application to create both a map and form letters
notifying property owners of impending zoning and variance changes. Since the County is
required by law to notify adjacent land owners of public hearings for proposed density, land use
or zoning changes, this has been well received as link to the GIS geospatial parcel data the
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information is current and accurate.

KEYWORDS: GIS system, map data sharing, GIS analysis tools, emergency support,
sustainability planning, impervious surface analysis, and information sharing
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2000.11.13 11.15
2001. 6.24 6.27
2001. 9.12 9.14
2002. 6.22 6.23
2002.10.19
2002.10. 2 10. 5
2002.10.22 10.24
2003. 2.27 2.28
2003.10.27 10.29
2004. 3.29 3.30
2004. 4.29 4.30
2004.10. 4 10. 6
in 2005 2005. 1.17
2005. 1.18
2005.10. 3 10. 5
2006.1.18 1.19
2006.7.20 7.22
2006.10.23 10.25
2007.2.12 2.13
2007.2.25 2.27
2007.3.28 3.30
2007.5.17
2007.11.5 11.7
2007.12.1 12.2
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1 1969.4.23 4.26
2 1970.5.13 5.15
3 1971.5.10 5.12
4 1972.5.13 5.15
5 1973.5.14 5.16
6 1974.5.15 5.17
7 1975.5.20 5.23
8 1976.5.18 5.21
9 1977.5.24 5.27
10 1978.5.23 5.26
11 1979.9. 4 9. 7
12 1980.5.19 5.22
13 1981.5.19 5.22
14 1982.5.17 5.20
15 1983.5.17 5.20
16 1984.5.15 5.18
17 1985.5.21 5.24
18 1986.5.12 5.15
19 1987.5.12 5.15
20 1988.5.17 5.20
21 1989.5.16 5.19
22 1990.5.15 5.18
23 1991.5.14 5.17
24 1992.5.19 5.22
25 1993.5.17 5.20
26 1994.5.17 5.20
27 1995.5.16 5.19
28 1996.5.14 5.17
29 1997.5.13 5.16
30 1998.5.12 5.15
31 1999.5.11 5.14
32 2000.5.16 5.19
33 2001.5.28 5.30
34 2002.5.13 5.15
35 2003.5.12 5.14
36 2004.5.17 5.19
37 2005.5.16 5.18
38 2006.5.15 5.17
39 2007.5.14 5.16
40 2008.5.18 5.26
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