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RESOLUTIONS OF THE FORTY-FIRST JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)

National Institute for Land and Infrastructure Management, Tsukuba, Japan
18-20 May, 2009

The following resolutions are hereby adopted:

1.

The Forty-first 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 2nd Five-Year Strategic Plan and will give emphasis to identifying opportunities,
primarily through its Task Committees, and to share and develop technologies that lead to
new design and construction practices, and provide users with improved procedures.

The following activities have been conducted since the Fortieth 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 two workshops:
1. Task Committee (H), 5th International Workshop on Coastal Disaster
Prevention, 22 July 2008, Yogyakarta, Indonesia.
2. Task Committee (G), 24th U.S.-Japan Bridge Engineering Workshop, 22-
24 September 2008, Minneapolis, MN, U.S.

c. Major Products. The Panel members produced or made significant contributions
to advancing the Panel’s mission through its Task Committees:
l. Task Committee (C) continued to conduct collaborative research on non-
linear response analysis of concrete dams.
2. Task Committee (H) members contributed to conducting experimental
research and developing various numerical models to simulate tsunamis in
coast areas in the U.S. and Japan.

The Panel accepted the Task Committee reports presented during the Forty-first Joint
Panel Meeting. Each report included objectives, scope of work, accomplishments and
future plans.

The Panel continues to work toward streamlining its structure, encouraging and
expanding the collaboration of researchers in both countries.

The Panel conducted its annual Strategic Planning Session. Based on its 2nd Five-Year

Strategic Plan, the Panel evaluated its accomplishments and Task Committees activities
and recommended the following actions:



a. The Panel recognizes the importance of disaster resilient buildings and
infrastructure, and encourages conducting the related research.

b. The results of the Panel’s work should be widely disseminated to improve the
quality of life globally. The Panel encourages greater use of e-mail, the Panel’s
eNewsletter, and the Panel’s Web Site to share and disseminate data and
information to Panel members and other researchers.

c. The Panel encourages partnering opportunities identified by respective Task
Committees.
d. The Panel encourages each Task Committee to develop methods to evaluate

progress of their respective Task Committee.

The Panel endorses the following two proposed Task Committee Workshops during the
coming year:

a. Task Committee (G), 25th U.S.-Japan Bridge Engineering Workshop, 19-21
October 2009, Tsukuba, Japan

b. Task Committee (H), 6th International Workshop on Coastal Disaster Prevention,
late 2009, 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 U.S. and Japan sides will plan, conduct, and share as appropriate, joint investigations
following earthquake and wind disasters in the U.S., Japan and other countries.

The Forty-second Joint Panel Meeting of the UJINR Panel on Wind and Seismic Effects
will be organized by the U.S.-side Panel, to be held in the U.S. in May 2010. The U.S.-
side secretariat will propose dates, program, location, and itinerary with the concurrence
of the Japan-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 19th 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:

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. Identify 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

¢) 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 I.  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 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
subassemblages.

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-Defense.

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.



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 (UINR) 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 32nd 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 immediate 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 is in a 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 Leverage 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 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 32nd Joint Panel Meeting. The Joint Panel shall work toward
approval of the Strategic Plan during the 33rd 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

Theme D: Wind

Theme E: Lifelines

Theme F: Seismic Information and IT

Theme G: Transportation

Theme H: Storm Surge and Tsunami

Theme I: 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 a regular 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.

¢) 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 34th 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
33rd Joint Panel Meeting. The Task Committee-driven technical meeting format will be
implemented at a later date when the revised Task Committee organization is in 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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A damage survey of the Parkersburg EF-5 Tornado of May 25, 2008 was conducted by Dr.
Hitomitsu Kikitsu, BRI, Japan and Dr. Partha Sarkar, ISU, USA along with personnel
from the Office of National Weather Service, NOAA, Des Moines, IA on May 26-27, 2008.
Both English and Japanese versions of the damage survey report are available on request
from its co-authors. The Japanese version of the report "Damage to Buildings by EF5
Tornado in Iowa, U.S., on May 25, 2008" by H. Kikitsu and P. P. Sarkar is published in
the Journal of Wind Engineering, JAWE, Vo. 33 (4), October 2008.

A paper "Comparative and sensitivity study of flutter derivatives of selected bridge deck
sections, Part 1: Analysis of inter-laboratory experimental data" by P. P. Sarkar, L.
Caracoglia, F. L. Haan, Jr., H. Sato and J. Murakoshi, was published in Engineering
Structures (Elsevier) 31 (2009), pp 158-169.

Another paper "Comparative and sensitivity study of flutter derivatives of selected bridge
deck sections, Part 2: its Implications on the aeroelasticity of slender- bridges
aeroelasticity", by L. Caracoglia, P. P. Sarkar, F. L. Haan, Jr., H. Sato and J. Murakoshi is
accepted for publication in Engineering Structures (Elsevier) and soon be available online
(in press).

A paper "United States-Japan Benchmark Study of Flutter Derivatives of Selected Bridge
Decks" by P. P. Sarkar, L. Caracoglia, F. L. Haan, Jr., H. Sato and J. Murakoshi, was
presented by Prof. Caracoglia at the 40th Joint Panel Meeting held at NIST, May 19-21,
2008.

A paper titled, "Experimental study of internal pressure and debris strike for improved
tornado-induced loads of low-rise buildings" by Partha Sarkar, ISU and Hitomitsu Kikitsu,
BRI will be presented by Partha Sarkar at the 41st Joint Panel Meeting of the UINR Wind
and Seismic Effects at Tsukuba, Japan from May 18-20, 2009.

A paper titled (tentative), "Damage to Buildings by EF5 Tornado in Iowa, U.S. in May,
2008" by H. Kikitsu and P. P. Sarkar will be presented by Hitomitsu Kikitsu at the 41st
Joint Panel Meeting of the UINR Wind and Seismic Effect at Tsukuba, Japan from May
18-20, 2009.

A paper, "Characteristics of Tornado-induced wind load on low-rise building using
tornado simulator" by Hitomitsu Kikitsu, Partha Sarkar, and Fred Haan will be presented
by Dr. Kikitsu at the Annual Meeting of the Japanese Association for Wind Engineering
(JAWE) in May 20009.

A paper, "Evaluation on Structural Risk by Wind-Borne Debris Using Tornado Simulator"
by Hitomitsu Kikitsu and Partha Sarkar will be presented by Dr. Kikitsu at the 58th
National Congress of Theoretical and Applied Mechanics in Japan, June 2009.
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Report of Task Committee B
NEXT-GENERATION BUILDING AND INFRASTRUCTURE SYSTEMS

Date: 18 May 2009

Place: National Institute for Land and Infrastructure Management, Tsukuba, Japan

Attendees: U.S. Side -- H. S. Lew NIST
Mehmet Celebi USGS
Erol Kalkan USGS
M. P. Singh (Co-Chair) (by e-mail) NSF

Japan Side --  Hiroshi Fukuyama (Co-Chair) BRI

Takashi Kaminosono CBL
Koichi Morita BRI
Yoshihiro Iwata 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 health 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

materials, and sustainability to improve the health, safety, and productivity of construction
workers and building occupants.

c) 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 developed a five-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. However, final achievements through joint research are not clearly
defined since this plan covered very wide area.

3. Future Plans

Current research interests and activities in both sides will be compiled and presented for exchange information
to find particular topics appropriate for collaborative research. Possible topics for collaboration will be disaster



resilien building, seismic retrofit, and structural renewal and/or remodeling of existing buildings. A suitable
opportunity for exchange of information focusing on specific topics will be coordinated jointly.

Appendix: Future plans in the 2008 Task Comm ttee report

Formulate an action plan for oint 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:

@®
Implementation

Figure 1

Figure 1. Diagram for creating high-performance buildings that better resist extreme winds, earthquakes, and
fire loads resulting in informed decisions bout design procedure incorporate environmental quality and
sustainability of occupant health and life cycle systems. The initial TC focus is on sensors followed by
subsequent a tions to be determined during the next six months.

6]

@

3)

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).

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

Identify the i formation needed fo 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 considerin the performance of
the structural and nonstructural components and equipment and their impacts on the health of



occupants and environmental consequences and impact. Check performance sensitivity based on costs,
recovery time, and resources needed

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

%) Identify institutional and financial resources from organizations that can be used to jointly address this
research problem such as:

a) 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.

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

(6) Finalize the US-Japan TC B research plan by October 2009 working through teleconference and email.



Report of Task Committee C

DAMS
Date: 18 May 2009
Place: National Institute for Land and Infrastructure Management, Tsukuba, Japan
Attendees: U.S. Side -- Michael Sharp (Acting Chair) USACE
Robert Cris Hughes USDHS
Japan Side --  Yoshikazu Yamaguchi (Chair) PWRI
Tomoya Iwashita PWRI
Hiroyuki Satoh 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 seismic safety and economical protective
countermeasures against earthquake loading for these critical structures.

The scope of work includes:

(M

2

3)

Develop methods of analysis for seismic design of dams including 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.

c) 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 materials 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 analysis 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

(M

2

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 Institute). The shaking table experiments for crack-segmented concrete
specimens considering the uplift pressure in a crack were made at PWRI in 2008. The U.S. Bureau of
Reclamation is continuing to conduct shaking table tests at different scales and non-linear response
analyses, and the joint comparison and evaluation of test and analysis results will be extremely
beneficial to advance the state of the art in constitutive 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).

3. Future Plans
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The Proceedings of the "4th U.S.-Japan Workshop on Advanced Research on Dams" will be
published in 2009. In view of the importance of cooperative research programs on earthquake
engineering for dams, the Task Committee will hold the "5th U.S.-Japan Workshop on Advanced
Research on Dams" in USA in autumn of 2010. Specific location and time of the Workshop will
finally 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
mechanisms 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
as the focus for 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 experimental data.
b) Global stability analysis of concrete dams:
The Task Committee will conduct a review of the minimum requirements for sliding 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: Stability Analysis of
Concrete Structures" published by The U.S. Army Corps of Engineers in December 2005 (4.
(2)) contains this 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.
e) Dam-foundation interaction:
The Task Committee will develop collaborating research efforts to review and develop
improved numerical models for dam-foundation interaction.
The activities corresponding to the four areas indicated above will be addressed sequentially 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.
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

(M

2

The Ministry of Land, Infrastructure and Transport (MLIT), 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 to 2008 in order to verify and revise it. The final draft of the revised version of the
guidelines is now being reviewed by the headquarters of the MLIT for the final approval.

Japanese dam engineers travelled to China in order to investigate the damage to dams and repair
works of the damaged dams due to Wenchuan Earthquake, which occurred on 12 May 2008.



Report of Task Committee D

WIND ENGINEERING

Date: 18 May 2009

Place: National Institute for Land and Infrastructure Management, Tsukuba, Japan

Attendees: U.S. Side -- John Gaynor (Co-Chair) NOAA
Partha Sarkar ISU

Japan Side --  Yasuo Okuda (Co-Chair) BRI

Jun Murakoshi (Co-Chair) PWRI
Hitomitsu Kikitsu NILIM
Hiroshi Katsuchi YNU
Mitsuru Ueno MRI

1. Objective and Scope of Work

To exchange technical 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:

(M

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 researchers in wind
engineering.

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

The scope of the US-Japan collaboration includes:

(1)
2)
)
“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 technologies for wind hazard mitigation.

2. Accomplishments

(M

2

The results of an international comparison of wind-tunnel based wind effects on a typical low-rise
industrial building were published ("International Comparison of Wind Tunnel Estimates of Wind
Effects on Low-Rise Buildings: Test-related Uncertainties", W. P. Fritz, B. Bienkiewicz, B. Cui, O.
Flamand, T. C. E. Ho, H. Kikitsu, C. W. Letchford, and E. Simiu, J. Struct. Engrg. 134, 1887 (2008)).
In addition to NIST and BRI, other participants included the Univ. of Western Ontario, Colorado State
Univ., Clemson Univ., TTU, and the Centre Scientifique et Technique du Batiment, Nantes, France.
The ratios between maximum and minimum wind-induced internal forces in building frames were as
high as three.

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 paper was recently presented
at an international Fluid Mechanics Conference and Sixth International Colloquium on Bluff Body
Aerodynamics and Applications in Milan, July 2008. A benchtop multi-fan wind tunnel and a wind
tunnel with a flat 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.



3)

“)

)

Professor Tetsuro Tamura, Tokyo Institute of Technology and Dr. Y. Okuda, BRI are preparing
numerical simulation of the LES model to evaluate wind environment of the urban area, Tokyo and
Chicago, as a joint research with Professor A. Kareem, University of Notre Dame. Trial calculations
using hybrid method of LES model and meso-meteorological model (MM-5) for several examples in
Tokyo were carried out. The difference of urban shape based on buildings and streets between Tokyo
and Chicago were clarified.

Several papers and reports have resulted from the US-Japan collaboration between Professors P.
Sarkar, F. L. Haan Jr. et al. in lowa State University (ISU) in the US and Drs. H. Kikitsu, H. Sato, J.
Murakoshi in BRI/PWRI/NILIM in Japan within the last year, April 2008 to May 2009. They are
included in Appendix A.

Professor Jones, Dr. Delong, and Professor Shirato exchange data on stay cable vibrations.

3. Future Plans

(M

2
)

“4)

)

(6)

A wind engineering symposium for meteorologists and wind engineers led by lowa State University
and NOAA that was originally scheduled for 2009 will be held in conjunction with the Fifth
International Symposium on Computational Wind Engineering (CWE2010) to be held from May 24 -
29, 2010 at Chapel Hill, North Carolina, USA. More details will be posted soon on the CWE2010
website. It is suggested that the symposium will include storm surge in collaboration with TC-H.

The Fifth US-Japan Workshop on Wind Engineering will be held in second half of 2010 subject to
availability of support from the US NSF.

As opportunities arise, seek additional opportunities to pursue collaborative research on the following

topics:

a) Wind effects on buildings and wind energy systems

b) Wind effects on bridges

c) Evolving Technologies

Exchange technical information on the following topics.

a) Wind characteristics and wind hazards

b) Wind pressures, loadings and performance of buildings

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

e) 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 Panel 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.



Appendix A:

Papers and reports from the US-Japan collaboration between lowa State University (ISU) in the US and
BRI/PWRI/NILIM in Japan within the last year, April 2008 to May 2009

A damage survey of the Parkersburg EF-5 Tornado of May 25, 2008 was conducted by Dr. Hitomitsu
Kikitsu, BRI, Japan and Dr. Partha Sarkar, ISU, USA along with personnel from the Office of National
Weather Service, NOAA, Des Moines, [A on May 26-27, 2008. Both English and Japanese versions of
the damage survey report are available on request from its co-authors. The Japanese version of the
report "Damage to Buildings by EF5 Tornado in Iowa, U.S., on May 25, 2008" by H. Kikitsu and P. P.
Sarkar is published in the Journal of Wind Engineering, JAWE, Vo. 33 (4), October 2008.

A paper "Comparative and sensitivity study of flutter derivatives of selected bridge deck sections, Part
1: Analysis of inter-laboratory experimental data" by P. P. Sarkar, L. Caracoglia, F. L. Haan, Jr., H.
Sato and J. Murakoshi, was published in Engineering Structures (Elsevier) 31 (2009), pp 158-169.
Another paper "Comparative and sensitivity study of flutter derivatives of selected bridge deck
sections, Part 2: its Implications on the aeroelasticity of slender- bridges aeroelasticity”, by L.
Caracoglia, P. P. Sarkar, F. L. Haan, Jr., H. Sato and J. Murakoshi is accepted for publication in
Engineering Structures (Elsevier) and soon be available online (in press).

A paper "United States-Japan Benchmark Study of Flutter Derivatives of Selected Bridge Decks" by P.
P. Sarkar, L. Caracoglia, F. L. Haan, Jr., H. Sato and J. Murakoshi, was presented by Prof. Caracoglia
at the 40th Joint Panel Meeting held at NIST, May 19-21, 2008.

A paper titled, "Experimental study of internal pressure and debris strike for improved tornado-
induced loads of low-rise buildings" by Partha Sarkar, ISU and Hitomitsu Kikitsu, BRI will be
presented by Partha Sarkar at the 41st Joint Panel Meeting of the UINR Wind and Seismic Effects at
Tsukuba, Japan from May 18-20, 2009.

A paper titled (tentative), "Damage to Buildings by EF5 Tornado in Iowa, U.S. in May, 2008" by H.
Kikitsu and P. P. Sarkar will be presented by Hitomitsu Kikitsu at the 41st Joint Panel Meeting of the
UJNR Wind and Seismic Effect at Tsukuba, Japan from May 18-20, 2009.

A paper, "Characteristics of Tornado-induced wind load on low-rise building using tornado simulator"
by Hitomitsu Kikitsu, Partha Sarkar, and Fred Haan will be presented by Dr. Kikitsu at the Annual
Meeting of the Japanese Association for Wind Engineering (JAWE) in May 2009.

A paper, "Evaluation on Structural Risk by Wind-Borne Debris Using Tornado Simulator" by
Hitomitsu Kikitsu and Partha Sarkar will be presented by Dr. Kikitsu at the 58th National Congress of
Theoretical and Applied Mechanics in Japan, June 2009.



Report of Task Committee G
TRANSPORTATION SYSTEMS

Date: 18 May 2009

Place: National Institute for Land and Infrastructure Management, Tsukuba, Japan

Attendees: U.S. Side -- W. Phillip Yen (Chair) FHWA
David Sanders UNR

Japan Side --  Atsushi Yoshioka (Chair) PWRI

Shoichi Nakatani PWRI
Jun-ichi Hoshikuma PWRI
Junichi Sakai PWRI
Masahiro Shirato PWRI

1. Objective and Scope of Work

The objectives of work include:

) 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:
) 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

(1) The 24th US-Japan Bridge Engineering Workshop was held during 22 - 24 September 2008, in
Minneapolis, MN, US. 19 U.S. and 25 Japanese participants attended the workshop. 42 technical
papers were presented and discussed on the following main topics: a) Seismic design/retrofit and b)
Maintenance.

2) The proceedings of the 24th US-Japan Bridge Engineering Workshop will be printed and will be
distributed soon. The program and papers of the workshop will be posted on the web-site of the UINR
at the PWRI (http://www.pwri.go.jp/eng/ujnr/tc/g/tc_g.htm) and FHWA.

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

3. Future Plans
(1) The 25th US-Japan Bridge Engineering Workshop will be held in October 19-21, 2009, in Tsukuba,

Japan. Specific program and itinerary will be proposed by the Japan-side Task Committee G with the
concurrence of the US-side Task Committee.

) Following a devastating earthquake or hurricane (typhoon) in the US or Japan, the committee will
form a joint reconnaissance team to investigate the performance of transportation systems.
3) With increasing concerns over structural 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.
“) Both sides agreed to conduct joint researches on the following topics.
a) Strategy to determine design criteria, design loads, and load factors that consider ductility and
redundancy for multiple hazards



b) Collaboration to develop feasible and practical non-destructive test techniques for bridge

inspection
%) Both sides agreed to conduct information sharing on the following topics.
a) Best and poor practices in bridge design and maintenance
b) Post earthquake response and repair
c) Study on policy making to set different performance levels of routes and allocate resources
for seismic upgrading/retrofit, bridge inspection, and rehabilitation based on the assigned
characteristics
4. Related Activities
(1) Both side's committee members participate a NIED/NEES cooperative experimental research in full

scale Bridge Column shaking table tests.



Report of Task Committee H
STORM SURGE AND TSUNAMI

Date: 18 May 2009
Place: National Institute for Land and Infrastructure Management, Tsukuba, Japan
Attendees: U.S. Side -- Solomon Yim (Co-Chair) OSU

(via e-mail correspondence)

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
To jointly 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:

(M
2
)
“4)

)

(6)

(7
®)

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 systems for 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 analysis of the
problem, planning, warning, and engineering approaches.

Exchange information on development of technologies including numerical models to 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 development disseminations through exchange of literature,
technical reports at joint meetings, special workshops, joint projects, and direct interaction among
participants.

Develop planning, design and construction guidelines in storm surge and tsunami flooding zones to
serve as a model for international standards.

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

2. Accomplishments

(M

2

The 5th International Workshop on Coastal Disaster Prevention was held on July 22, 2008 in
Jogjakarta, Indonesia in cooperation with Port and Airport Research Institute (PARI), Coastal
Development Institute of Technology, Ministry of Land, Infrastructure, Transport and Tourism, Japan,
Ministry of Marine Affairs and Fisheries, Indonesia, and University of Gadjah Mada. Participants
include not only T/C H members of this panel but engineers, natural and social scientists and NGO
members. The number of participants was 220. Both Japan and US side chairs, Drs. Tomita and Yim,
gave invited presentations on recent research activities on tsunami and storm surge effects on coastal
structures.

Professor Daniel Cox of Oregon State University (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 Hinsdale Wave Research Laboratory (HWRL) and Dr. Tomita
will use numerical models at PARI to simulate the results. Other numerical researchers in the US and
Europe including Professors Solomon Yim of OSU and Patrick Lynett of Texas A & M University also
are conducting numerical simulations for comparison and evaluation of their models.



3. Future Plans

(M

2

3)

“)
)

Create joint research between the US and Japan to develop and improve numerical 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 simulation models

e) effects on coastal structures and damage estimations

f) design of protective structures for different levels

g) hazard maps development and warning system design

h) storm surge and tsunami information communication and warning systems development
1) risk assessment including hazard beyond designed levels

Develop database for existing and planned experiments including description and parameters of
experiments to maximize overall available experimental data for understanding of physical behavior,
numerical model validation and structural design.

Include the effects of global warming on atmospheric and oceanographic environmental conditions
leading to changes in the probability of occurrence and intensity of typhoons, cyclones and hurricanes,
and sea level rise. These changes in typhoon and sea level characteristics will directly influence the
characteristics and induced damages of future storm surges and tsunamis.

Plan to hold the 6th International Workshop on Coastal Disaster Prevention in Japan, in late 2009.

The US side co-chair, Professor 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

(M

2

3)

“)
)

Both Japan and US side chairs, Drs. Tomita and Yim, partially wrote "Recommendations with regard
to the design and construction of maritime structures in tsunami prone areas," which was the report of
Working Group 53 of Maritime Navigation Commission of the International Navigation Association
(PIANC).

US side researchers 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 at the HWRL. Final tests were completed
in July 2008. The experimental results are being used to help develop design guidelines and calibrate
numerical models developed in house.

The third and fourth Japan-U.S. seminars on Tsunami Disasters were held at PARI on October 28,
2008 and March 4, 2009, respectively, welcoming Professors Harry Yeh and Daniel Cox of OSU.
Many engineers and researchers participated in the both seminars.

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.

US side T/C members have several on-going research projects on tsunami and storm surge numerical
modeling and experiments at the HWRL of OSU. OSU will hold a training workshop on 8-10 July
20009.
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Developing Regional Exercises Involving Multiple Dams
Enrique Matheu, DHS; Yazmin Seda-Sanabria, USACE; and Robert Hughes*, DHS

ABSTRACT

Owners and operators of dams across the United States are focused on enhancing protection
efforts against natural or manmade disasters and improving preparedness, response, and rapid
recovery in the event of dam failures or other emergencies. In a collaborative effort led by the
U.S. Department of Homeland Security (DHS), multiple dam owners are actively participating in
several exercise efforts aligned with the Homeland Security Exercise and Evaluation Program
(HSEEP). This performance-based exercise program provides a standardized methodology for
exercise design, development, execution, evaluation, and improvement planning, and can be
adapted to a variety of scenarios and events.

The HSEEP framework is particularly useful for exercise efforts involving multiple dams, which
have dominant regional and multi-jurisdictional characteristics when the corresponding scenarios
trigger significant cascading impacts affecting extended areas. These types of exercises provide
an effective mechanism to identify any required improvements to the Emergency Action Plans
(EAPs) of the facilities involved. An example of these types of regional initiatives is a recently
conducted effort that tested communications protocols between government and non-government
entities facing a catastrophic event involving two dams located along the same river basin in the
Midwest. Another example is a current series of exercises involving significant flooding in the
Pacific Northwest, affecting several dams along the Columbia River Basin. This paper describes
these efforts and their relevance as an important vehicle to increase preparedness and resilience at
the regional level.

KEYWORDS: HSEEP methodology, emergency preparedness, resilience, exercise series,
regional perspective, emergency action plan

Experimental Studies on Internal Pressure and Debris Strike for Improved Tornado Induced
Loads of Low-Rise Buildings

Partha Sarkar*, ISU; and Hitomitsu Kikitsu, NILIM

ABSTRACT

This paper presents the results of experimental studies on transient wind loads on a low-rise
building induced by a tornado. The ISU Tornado Simulator at lowa State University was used for
these experiments. The internal pressure and risk of wind-borne debris strike was considered for
improved prediction of these dynamic wind loads. It is shown that the magnitude of internal
pressure determines the total wing uplift force on the roof and that its characteristics depend on
the extent of natural leakage in the building walls as well as location of dominant openings on
any of these walls. Further, the laboratory experiments show that the risk of wind-borne debris
strike in a tornado increases with decreasing distance between potential wind-borne debris and
target building and the characteristic of this risk depends on whether the potential debris is
located within or outside the region defined by a distance of one tornado-core radius from the
target building.

KEYWORDS: Tornado, Tornado simulator, Wind loads, Internal-pressure, Wind-borne debris



New Scales for the Destructive Potential of Tropical Cyclones
Mark Powell, NOAA; and Timothy Reinhold, IBHS (Presented by John Gaynor*)

ABSTRACT

Tropical cyclone intensity defined by maximum wind speed in the storm fails to consider the area
impact of damaging winds. A more appropriate intensity measure scales with the physical
processes of ocean surface stress and structural wind loading and takes into account the spatial
coverage of the wind field, thereby including the potential for a storm to create damage through
wind, waves, or storm surge.

KEYWORDS: Hurricanes, IKE, Tropical Cyclones, Saffir-Simpson Scale

The Lessons Learned from Wenchuan Earthquake on Highway Bridges
Phillip Yen*, FHWA; Genda Chen, MUST; and Mark Yashinski, CALTRANS

ABSTRACT

A strong earthquake of M7.9 occurred in the Wenchuan County in Sichuan Province, China, on
May 12, 2008. Shortly after the earthquake, the Turner-Fairbank Highway Research Center of
Federal Highway Administration led a reconnaissance team, partnering with Chinese counterpart,
the Research Institute of Highway from the Ministry of Communication of China, to conduct a
post-earthquake bridge performance investigation in the earthquake affected areas of
transportation system. The U.S. transportation system reconnaissance team visited the earthquake
affected areas on July 20-24, 2008. This report is a briefing of the findings and lessons that the
team learnt from the earthquake event.

KEYWORDS: bridge engineering, earthquake engineering, post earthquake investigations

Shake Table Testing of Bridge Reinforced Concrete Columns under Combined Actions
Juan Arias-Acosta and David Sanders*, UNR

ABSTRACT

Combined loadings (axial, shear, bending and torsion) can have significant effects on the force
and deformation capacity of reinforced concrete bridge columns (RCC); these loads can result in
unexpected large deformations and extensive damage. To study the impact of different loadings
on both circular and non-circular sections (interlocking spirals), eight large-scale cantilever-type
RCC specimens will be tested on the bidirectional shake table facility at University of Nevada,
Reno (UNR). As part of the study, an inertial loading system was developed to test on shake table
single RCC under biaxial ground motions. Two sets of circular and interlocking RCC will be
subjected to different levels of biaxial, torsion and vertical loads through real time earthquake
motions. The performance of the specimens will be assessed in terms of strength, deformation,
and failure mode.

KEYWORDS: bridge engineering, reinforced concrete columns, combined loadings, shake table
test



On the Variation of Fundamental Frequency (Period) of an Undamaged Building - A
Continuing Discussion

Mehmet Celebi*, USGS

ABSTRACT

Variation of fundamental period (frequency) of undamaged structures has been the subject matter
of numerous studies. Recently, this topic is rekindled with the premise but repeat of the well
known conclusion that fundamental period (frequency) varies with amplitude of shaking. Some
researchers appropriately called this "wandering" of the natural frequencies of a structure.
Although due to various sources of excitation and time-varying environmental conditions,
variation of the fundamental period (frequency) of even an undamaged structure should not be a
surprise to many, it is important to understand why such variation is important for practical
purposes. In this paper, we investigate the fundamental frequencies of an undamaged building for
which there are numerous studies of several sets of vibration data, including forced vibration
testing, strong shaking due to a distant large earthquake, and low-amplitude shaking due to
ambient excitations as well as several small nearby earthquakes. It is shown that the fundamental
frequency "wanders" in a consistent way with the level of shaking, and that the significant
difference between low-amplitude and strong shaking is attributed to soil-structure interaction
during stronger shaking.

KEYWORDS: fundamental frequency (period), accelerations, earthquake response, spectra,
building

Modal-Pushover-based Ground Motion Scaling Procedure for Nonlinear Analysis of Structures
Erol Kalkan*, USGS; and Anil Chopra, UCB

ABSTRACT

Earthquake engineering practice is increasingly using nonlinear response history analysis (RHA)
to demonstrate performance of structures. This rigorous method of analysis requires selection and
scaling of ground motions appropriate to design hazard levels. Presented herein is a modal-
pushover-based scaling (MPS) method to scale ground motions for use in nonlinear RHA of
buildings. In the MPS method, the ground motions are scaled to match (to a specified tolerance) a
target value of the inelastic deformation of the first-mode inelastic SDF system whose properties
are determined by first-mode pushover analysis. Appropriate for first-mode dominated structures,
this approach is extended for structures with significant contributions of higher modes by
considering elastic deformation of higher-mode SDF systems in selecting a subset of the scaled
ground motions. Based on results presented for three actual buildings - 4-story, 6-story, and 13-
story - the accuracy and efficiency of the MPS procedure are established and its superiority over
the ASCE-7 scaling procedure is demonstrated.

KEYWORDS: nonlinear analysis, seismic effects, drift, performance-based earthquake
engineering



Climate Change Adaptive Strategies for Buildings and Public Health
Fuyuen Yip, Josephine Malilay, George Luber and Paul Garbe, CDC

ABSTRACT

Reducing the impact of climate change on buildings and public health will require ongoing
preparation and action. Much effort thus far has emphasized mitigation activities to decrease a
building's greenhouse gas emissions into the environment. However, buildings need to also adapt
to accommodate the growing effects of heat waves and urban heat islands, and subsequent energy
demands, especially cooling. While the public health effort to adapt to climate change will be
critical, the building sector will also be instrumental in helping to reduce the impact of climate
change on buildings and the built environment, and to ensure that the needs of occupants are met.

KEYWORDS: Built environment, buildings, climate change, public health, adaptation
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