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RESOLUTIONS OF THE THIRTY-FOURTH JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
National Institute of Standards and Technology, Gaithersburg, Maryland, USA
13-15 May 2002

The following resolutions are hereby adopted:

1. The Thirty-fourth 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 explore new 1deas and areas to
strengthen cooperative activities in support of the Panel’s mission.

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

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

b. Task Committee Workshops and meetings. The Panel held one workshop and one
meeting:
1. " Task Committee (G), 17th U.S.- Japan Bridge Engmeermg Workshop, 12-
14 November 2001, Tsukuba, Japan.
2. Task Committee (B), U.S.-Japan grantee’s meeting for Composite and
Hybrid Structures, June 24-27, 2001, Berkeley CA, USA.

3. - The Panel approved the Task Committee reports presented during the 34th Joint Panel
Meeting. Each report included objectives, scope of work, accomplishments and future
plans. o

4. The Panel’s Strategic Plan was approved at its 33rd Joint Panel Meeting. Implementation
" of the Strategic Plan has started. The following are the hlghhghts of the 34th Joint Panel

Meeting. -

a. The full Panel Meetings were conducted within the new assembly format: three-
day technical meetings followed by three-days of technical site visits rather than
the former 12-day full Panel Meetings.

b. The Strategic Plan encourages greater private sector involvement as was

—21_—



demonstrated from papers and ' presentations from Universities and
Government/private sector partner experts. In addition, two of the three technical
site visits were hosted by private sector organizations.

c. A Steering Committee, consisting of the Chair and Secretary-General of both
sides and the T/C Chairs from both sides reviewed the Strategic Plan and its
progress in implementing the recommendations. The Panel has implemented
many of the recommendations of the Strategic Plan and will work toward more
complete implementation of the plan’s recommendations.

The Panel approved the new Task Committee D (Wind Engineering) whose operating
charter was submitted at the 34th Joint Panel Meeting and met the criteria described in
the Strategic Plan.

The Panel endorses the following five proposed Task Committee Workshops or
Coordinating Committee Meetings during the coming year:

a. Task Committee (A), Sth U.S.-Japan Workshop on Geotechnical Earthquake
Engineering, Early 2003, San Diego, CA, USA.

b. Task Committee (B), 3rd U.S.-Japan Technical Coordinating Committee Meeting
on Auto-Adaptive Media (Smart Structural Systems), October 2002, Japan.

c. Task Committee (C), 3rd U.S.-Japan Workshop on. Advanced Research on
Earthquake Engineering for Dams, June 2002, San Diego, CA, USA.

d. Task Committee (D), 3rd U.S.-Japan Workshop on Design for Wind and Wind

‘ Hazard Mitigation, Fall 2002, Seattle, WA, USA.

€. Task Committee (G), 18th U.S.-Japan Bridge Engineering Workshop, October

2002, Saint Louis, MO, USA.

In the event that T/C co-chairs consider it essential to conduct a joint meeting or
workshop that is not included in this Resolution, the T/C co-chairs will make such a
request through their respective Secretary-General for approval by the U.S. and Japan
Joint Panel Chairmen. |

The U.S. and Japan-side Task Committee Chairs, with concurrence of the Joint Panel
Chairmen, will develop and schedule their Workshops. Both sides’ Secretaries-General
will be kept informed of the planning, conduct, and results of workshops or committee
meetings including'resolutions and reports. Results of each activity conducted before the
35th Joint Panel Meeting will be presented at the 35th Joint Panel Meeting.




10.

11.

12.

13.

The Panel focused attention to the topic terrorism -- the collapse of the World Trade
Center (WTC) and the Pentagon Wedge A by featuring a special Panel Meeting theme to
discuss this topic. Following the Panel Meeting, a technical site visit was scheduled to
visit the WTC site in New York City to discuss the structural collapses in greater detail.

The Panel recognizes the importance of continuing its joint research programs on Soil
Liquefaction and Countermeasures and on Auto—Adapﬁve Media (Smart Structural
Sys\tcms), and developing a U.S.-Japan coordinated research plan utilizing the NEES_
facilities in the USA and diverse laboratories in Japan, including E-Defense.

The Panel resolved to explore collaboration on research in the area of progressive-
collapse of buildings. '

The Panel resolved to explore formation of a new Task Committee on Disaster
Information Technology to include information technology, disaster-related public health
issues, and security aspects of development of next-generation building systems.

The U.S.- and Japan-sides will encourage the conduct of joint investigations following
earthquake and wind disasters in the U.S. and Japan.

The results of the Panel’s work should be disseminated to improve the quality of life
globally. The Panel will make use of the internet to the extent possible to disseminate
information.

The Thirty-fifth Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects
will be held by the Japan-side Panel, in Japan in May 2003. The Japan-side Secretariat at
PWRI will propose dates, program, location, and itinerary with the concurrence of the
U.S.-side Panel.
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Report of Task Committee A
GEOTECHNICAL ENGINEERING AND GROUND MOTION

Date: 13 May 2002

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

Attendees: U.S. Side -- Mehmet Celebi (Chairman) USGS
Michael Sharp (Chairman) ' CORPS

Japan Side --  Osamu Matsuo (Chairman) NILIM

Takahiro Sugano (Chairman) PARI
Keiichi Tamura PWRI
Shojiro Kataoka NILIM
Shuji Tamura Shinshu University

1. Objective and Scope of Work

The objectives of work include:

ey
2 .

To promote sharing of strong motion earthquake data among researchers and practicing engineers, and
enhance the availability of technology for evaluating the destructive effects of earthquake motion, and
To promote research on the dynamic behavior of soils, foundations and earth structures during
earthquakes.

The scope of work includes:

(hH
2

3
C))

Exchange strong motion data regularly and identify significant issues.

Exchange information on technological developments, state-of-the-art and practice related to strong
motion recording, hazard mapping, soil-structure interaction, soil behavior and stability during
earthquakes,

Exchange field data related to geotechnical engineering, and

Plan and conduct programs of cooperative research and/or workshops in coordination with the
proposed or ongoing programs.

2. Accomplishments

)
2

©)

Task committee published the proceedings of the second U.S.-Japan Workshop on Dynamic Soil-
Structure Interaction that was held in Tsukuba, Japan, March 6-8,2001. :
Through US side secretary general and through Japanese side experts, a new CD-ROM data set
containing the main-shock and aftershock records of the 1999 Izmit and Duzce, Turkey earthquakes
(USGS OFR 01-163) was provided to Japan side.

The Task Committee members proceeded the following cooperative researches:

a) Physical and Numerical Simulation of Structural Damages Due to Liquefaction and
Development of Countermeasure Techniques, 1994-2004, by the National Research Institute
for Earth Science and Disaster Prevention (NIED), Building Research Institute (BRI) and
Wayne State University (WSU), and

b) Application of the Nuclear Magnetic Resonance Imaging (NMRI) Method to the Study of
Soil Behavior and Stability During Earthquakes, by Port and Airport Research Institute
(PARI) and Colorado School of Mines and the Lovelace Institute.

3. Future Plans

The future plans include:

(1)

Plan to hold the fifth workshop on geotechnical earthquake engineering in early 2003 in San Diego, in

_'29 —




)
3)

(4)

®)

conjunction with the workshop on seismic performance of urban, reclaimed and port areas. The
workshop will be coordinated by Dr. Sugano of PARI and Dr. Sharp of CORPS.

Plan the 3rd US-Japan Workshop on Soil-Structure Interaction for 2003. Responsible members will be
Dr. Celebi of USGS and Dr. Okawa of BRI

Plan a workshop on Real-Time Instrumentation of Densely Urbanized Areas and Instrumentation of
Civil Engineering Structure. Temporary committee will include Dr. Fujiwara of NIED, Dr. Okawa of
BRI, Mr. Kusakabe of NILIM, Dr. Borcherdt, Dr. Wald and Dr. Celebi of USGS.

Continue the cooperative research "Physical and Numerical Simulation of Structural Damages Due to
Liquefaction and Development of Countermeasure Techniques, 1994-2004", by the National Research
Institute for Earth Science and Disaster Prevention (NIED), Building Research Institute (BRI) and
Wayne State University (WSU).

Explore the possibility of joint research on site response issues. The responsible members will be Mr.
Matsuo of NILIM and Dr. Borcherdt of USGS.




Report of Task Committee B
NEXT-GENERATION BUILDING AND INFRASTRUCTURE SYSTEMS

Date: 13 May 2002

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

Attendees: U.S. Side -- George Lee (Chairman) ‘ MCEER
Peter Chang (Chairman) NSF
H. S. Lew NIST

- Adam Rose Penn Sate Univ.
William Roper GWU
Josephine Malilay : CDC
- Japan Side - Masaomi Teshigawara (Chairman) BRI

Keiichi Ohtani (Chairman) NIED
Kazuhiko Fujihashi NTT

1. Objective and Scope of Work

(1) Objective

The objective of the task committee is to enhance the development and implementation of innovative and new
1) materials; 2) enabling technologies; 3) evaluation, analysis, design, construction and maintenance methods;
through cooperated individual -and organized and networked analytical and experimental approaches for the
next-generation building and infrastructure systems.

Opportumtles during the next few years 1nclude expenmental observations on the performance of model and
near full-size structures using large scale testing facilities and networked earthquake engineering experimental
facilities, and the development of innovative technologies and approaches to address the newly obtained
analytical conclusions and observed experimental evidences and to formulate various performance based
engineering guidelines for building and infrastructure systems. '

(2) Scope of Work

a) Enhancement of exchange of information and personnel.

b) Coordinate joint research including the utilizing experimental facilities.

c) Coordinated development of database, test procedures, guidelines for test result interpretation and
application.

d) Development of new materials and technologies for condition assessment, retrofit of existing
buildings and design of new buildings.

e) Conduct joint workshops and joint meetings to identify research opportunities, new projects, and make

recommendation for UINR Panel.
2. Accomplishments

(1) The US-Japan grantees’ meeting for Composite and Hybrid Structures, June 24 to 27, 2001 in
Berkeley, CA. The committee will plan for the publication of CHS design guides and other research
reports summarizing the experimental and analytical research activities.

@ A workshop to identify and develop specific joint projects and cooperative activities within the
general scope of Task Committee B was held at NSF attended by the four co-chairs together with Dr.
S. C. Liu in August 13 of 2001.

3) In February 27 of 2002, the two co-chairs of US and Japan together with Dr. S. C. Liu coordinated the
session program of UINR meeting.




3. Future Plans

(1)
@

3)

The 3rd US-Japan Technical Coordinating Committee Meeting on Auto-Adaptive Media (Smart
Structural Systems) will be held the end of October 2002, in Tsukuba Japan. .

Task Committee B reviewed the status report of NEES (Network of Earthquake Engineering
Simulation) provide by Dr. Joy Pauschke of NSF (attached) and expresses its desire for JTCC and/or
other appropriate US and Japan groups to organize meetings to establish a US-Japan Coordinating
research plan that will accelerate NEES program in US and Performance-based design focusing on
building functions, and health monitoring.

Task Committee B plans to include societal and economic impact analysis in future activities, with
initial emphases given to information technology, public health and security aspects of development of
next generation building and infrastructure system. Alternatively, because information technology,
infrastructure security and disaster-related public health issues are important (to various degree) to all
the activities of other Task Committees, it may be desirable to establish a separate panel-wide (Task)
Committee to address such "trans-panel” or "trans-committee” activities as needs and opportunities
arise.

3. Related Activities

(D

@
3

“4)

The 3rd grantee meeting, as part of the US-Japan cooperative research on urban earthquake disaster
mitigation workshop was held on August 15-16, 2001, Seattle, Washington.

JTCC for the discussion on next US-Japan cooperative research was held after the 3rd grantee meeting.
The 4th grantee meeting, as part of the US-Japan cooperative research on urban earthquake disaster
mitigation workshop will be held on October 21-22, 2002, Kyoto, Japan.

The foundation work of the 3-D Full-scale Earthquake Testing Facility at Miki by NIED, has been
completed. Upper structures are under construction. And whole facility will be completed by early
2005.




Report of Task Committee C

DAMS
Date: 13 May 2002
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees: U.S. Side -- Robert Hall (Chairman) USACE-ERDC
Enrique Matheu LSU
Japan Side --  Yoshikazu Yamaguchi (Chairman) PWRI
Ken-ichi Torii NILIM

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:

(1

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

(D

@
3

The Task Committee developed a database that contains measured ground accelerations and dynamic

response of dams and outlet works during earthquakes. The database has been expanded to include

other relevant information necessary to evaluate their seismic behavior, such as experimental and/or

analytical data with description of test and analysis procedures used.

In investigating seismic design ground motions at dam sites in Japan, technical information from U.S.

in this field was referred to.

The U.S.- and Japan-side Task Committee members have actively planned, advertised, and organized

the upcoming "3rd U.S.-Japan Workshop on Advanced Research on Earthquake Engineering for

Dams", San Diego, USA, June 22-23, 2002:

a) The Organizing Committee is chaired by Dr. Robert Hall (U.S. Army Corps of Engineers),
and it also includes Dr. Yoshikazu Yamaguchi (PWRI), Dr. Enrique E. Matheu (Louisiana
State University) and Dr. Ziyad H. Duron (Harvey Mudd College).

b) The workshop is co-sponsored by the U.S. Army Engineer Research and Development Center
(ERDC) and the U.S. Society on Dams (USSD). It will be part of the pre-conference activities




of the 22nd USSD Annual Meeting and Conference (to be held at the same location on June
24-28, 2002).

3. Future Plans

0))

2)

3)

(C))
&)

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 technical problems 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 a research program to improve test and analysis

procedures based on the comparative study of representative case studies that will be ava11ab1e in the

jointly developed database. :

Following large earthquakes in the US or Japan, the Task Committee w1ll assemble a reconnaissance

team to investigate the performance of dams and outlet works.

The Task Committee will conduct the "3rd U.S.-Japan Workshop on Advanced Research on

Earthquake Engineering for Dams" June 22-23; 2002. The Task Committee will compile the

technical contributions in the corresponding Workshop Proceedings, which will be published by

ERDC later in the year.

a) The workshop will focus on a variety of technical aspects covering concrete and embankment
dams, and .outlet works. The technical sessions will address seismic evaluation criteria,
numerical techniques for seismic analysis, seismic design and evaluation of appurtenant
structures, instrumentation, condition assessment, seismic upgrade and rehabilitation,

. foundation problems, case studies, as well as many other general topics.

b) The program includes several keynote lectures and invited presentations from well-
recognized participants from government agencies, academia, and private sector. The
technical presentations include 8 papers from Japan and 20 papers from the U.S. and other
countnes




Report of Task Committee D

WIND ENGINEERING.
Date: 13 May 2002
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees: -U.S. Side -- Peter Chang (Chairman) ’ | .NSF
Partha Sarkar Iowa State Univ.
Emil Simiu , NIST
Fahim Sadek NIST
Nicholas Jones ‘ Johns Hopkins Univ.
Harold Bosch FHWA
Japan Side --  Jun Murakoshi (Co-Chairman) PWRI
Hiroshi Sato _ PWRI
Yasuo Okuda ‘ BRI
Koichiro Fumoto PWRI

1. Objective and Scope of Work

To exchange technical information and to joinﬂy plan, promote, and foster research and dissemination, to
improve understanding of wind and its effects on structures, establish more rational wind resistant design
methods for structures, and to contribute to wind hazard mitigation. Specific objectives include:

08 Facilitate collaborative research and cooperation between U.S. and Japanese researchers in wind
engineering.

2) Identify nuggets of success in wind engineering.

3) Identify research needs in the areas of hazards mitigation, new technology, basic and apphed research

and social and economic impacts of wind hazard.

The scope of work includes:

(1) To characterize strong wind, especially boundary layer extreme winds.

2) To study wind effects including wind loading on and wind-induced response of structures.

3) To perform éxperimental and analytical methods to predict wind and its effects.

“) To perform damage, wind hazard, and risk assessments and develop technologies for wind hazard
mitigation.

To facilitate the above scope of work, conduct annual or biannual workshops to evaluate current and future
research agendas that may lead to synergistic research between U.S. and Japan. The workshops should be
alternatively held in U.S. and Japan.

2. Accomplishments
(1) Following the Panel’s Strategic Plan, approved at its 33rd Joint Meeting, the former Task Committee
E, Design for Wind and Wind Hazard Mitigation was reactivated as Task Committee D, Wind .

Engineering. This decision was based on the Task Committee’s past accomplishments and its solid
approach as outlined in its Future Plans below that address its Objective.

3. Future Plans
(1) Plan a workshop on "Design for Wind and Wind Hazard Mitigation." This third U.S.-Japan Workshop

will be held in Seattle, U.S. in September 2002. The theme of this Workshop is "Reducing Losses
from Wind: Collaborative Opportunities for the 21st Century".




2

€)

Pursue collaborative research on the following topics:

a)

b)

d)

Wind characteristics and wind hazards

1) Wind effects due to complex terrain

i) Modeling and validation with full-scale data

1ii) Joint field studies .

iv) Cooperative quick-response post-storm damage assessments

Wind effects on buildings

i) Development of realistic acrodynamic loads for performance-based structural design

i) Comparison of wind tunnel data sets and CFD results to full-scale measurements

Wind effects on bridges

i) Improvement of methods for predicting wind-induced response of cable-suspended
bridges with edge girders

ii) Prediction and mitigation of rain/wind-induced vibration of stay cables

Evolving Technologies

i) Next generation wind tunnels: Improvement of methods to simulate non-stationary
wind (straight-line, tornado and microburst)

i) Structural control

Exchange technical information on the following topics

a)
b)
)
d)

Wind characteristics and wind hazards

Wind pressures, loadings and dynamic characteristics of buildings
Wind-induced response of cable-suspended bridges

Prediction and mitigation techniques for wind effects




Report of Task Committee G
TRANSPORTATION SYSTEMS

Date: 13 May 2002
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees: U.S. Side -- W. Phillip Yen (Chairman) FHWA
Hamid Ghasemi FHWA
Ray Zelinski CALTRANS
Japan Side --  Hiroshi Sato (Chairman) PWRI
Kazuhiko Kawashima TIT
Shigeki Unjoh PWRI
Keiichi Tamura PWRI
Kazuhiro Nishikawa NILIM
Masahiro Ishida NILIM
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:
D 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, and
2) To investigate offshore, coastal and airport facilities’ behavior during earthquake.

2. Accomplishments

(0] The 17th U.S. - Japan Bridge Engineering Workshop was held during 12 - 14 November 2001, at
Tsukuba, Ibaraki, Japan. 16 U.S. and 73 Japanese participants attended the workshop. 47 technical
papers were presented and discussed on the following main topics: a) Bridge Management Technology
and b) Evaluation of Seismic Performance and Seismic strengthening.

2) Dr. Phillip Yen (FHWA) was invited to the PWRI during 18 - 22 November 2001 to discuss the
experimental evaluation methods for establishing Guideline for Seismic Performance Testing in
Bridge Structures. ,

3) Dr. Hiroshi Sato (PWRI) visited the Turner - Fairbank Highway Research Center on 7 March 2002, to
discuss future plans of the Task Committee with Dr. Phillip Yen, and to exchange technical
information on bridge management and bridge aerodynamics.

3. Future Plans

H The proceedings of the 17th U.S. - Japan Bridge Engineering Workshop will be published and
distributed by the Japan-side. The 18th U.S. - Japan Bridge Engineering Workshop will be held in
October 2002 in the U.S. Specific dates, location, themes, program, and itinerary will be proposed by
the U.S.-side Task Committee G with the concurrence of the Japan-side Task Committee.

2) Conduct the following cooperative researches:

a) Seismic Performance Testing of Bridge Structures. This program is to establish Guidelines for
seismic performance testing of bridge structure. The objective of this program is to establish



a)

Uniform National Guidelines for Testing -Bridge Components, which will increase

comparability of test results and reduce the duplications of similar testing. In 2002, FHWA

and PWRI will meet to develop draft common Guidelines for the experimental methods. The

st U.S. side Expert Panel Meeting will be held in August 2002.-

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

4 Exchange technical information on the following topics:

Seismic design and retrofit of highway bridges including the development of seismic
response modification devices, smart materials such as SMA, seismic retrofit for long-span
bridges, and the development of damage evaluation methods using sensor systems.

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

(5) Encourage coordinated researches on the following toplcs

a) Bridge design methodologies which enhance performance based design concepts, limit state
design concepts and life cycle cost analyses.

b) Modeling of seismic isolator and the seismic isolation design methods.

c) System identification techniques, non-destructive evaluation of bridge structures, use and
performance of structural materials including new materials, and performance of jointless
bridges.

d) Bridge response due to near fault effects.

e) Bridge foundation performance-based design methods.

) Post-earthquake damage evaluation methods for seismic retrofitted bndges

4. Others

(1) The 3rd International Transportation Structure Workshop on Bridge Seismic Performance-Based
Design will be held in July 9-11 at Tokyo Instltute of Technology, Tokyo Japan. Task committee
members are encouraged to participate.
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A Review of Empirical Evidence For Site Coefficients in Building-Code Provisions
By
Roger D. Borcherdt”

ABSTRACT

Site-response coefficients, F, and F,, used in U.S. building code provisions are based on empirical data for
motions up to 0.1g. For larger motions they are based on theoretical and laboratory results. The Northridge
earthquake of 17 January 1994 and other recent earthquakes have provided significant new sets of
empirical data up to 0.5g. These data together with recent site characterizations based on shear-wave
velocity measurements provide empirical estimates of the site coefficients at base accelerations up to 0.5g
for Site Classes C and D. These empirical estimates of F, and F, as well as their decrease with increasing
base acceleration level are consistent at the 95 percent confidence level with those in present building code
provisions, with the exception of estimates for F, at levels of 0.1 and 0.2 g, which are less than the lower
confidence bound by amounts up to 13 percent . The site-coefficient estimates are consistent at the 95
percent confidence level with those of several other investigators for base accelerations greater than 0.3g.
These consistencies and present code procedures indicate that changes in the site coefficients are not
warranted.

KEYWORDS .

Amplification, Building Codes, Design Spectra, Ground-motion, International Building Code, NEHRP
Provisions, Northridge Earthquake, Shear-Wave Velocity, Site Coefficients, Site Classes, Uniform Building
Code : : : '
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Identification of Site Frequencies from Building Response Records
By
M.Celebi !’

ABSTRACT

A simple procedure to identify site frequencies using earthquake response from roofs and basements of
buildings is presented. For this purpose, data from five different buildings are analyzed using only spectral
analyses techniques. Additional data such as free-field records in close proximity to the buildings and site
characterization data are also used to estimate site frequencies and thereby to provide convincing evidence
and confirmation of the site frequencies inferred from the building records. Furthermore, simple
code-formula is used to calculate site frequencies and compare them with the identified site frequencies
from records. Results show that the simple procedure is effective in identification of site frequencies and
provides relatively reliable estimates of site frequencies when compared with other methods. Therefore the
simple procedure for estimating site frequencies using earthquake records can be useful in adding to the
data base of site frequencies. Such data bases can be used to better estimate site frequencies of those sites
with similar geological structures. v

KEYWORDS
Site-frequency, structural frequency, structural response, spectral analysis, cross-spectrum, transfer

function, coherence
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Smart Damping Technologies for Dynamic Hazard Mitigation
By
B.F. Spencer Jr. b

ABSTRACT

In recent years, considerable attention has been paid to research and development of structural control
devices, with particular emphasis on alleviation of wind and seismic response of buildings and bridges. In
both areas, serious efforts have been undertaken to develop the structural control concept into a workable
technology. To date, full-scale active and hybrid control systems have been designed and installed in
approximately 40 commercial buildings and 15 bridges (during construction). Yet the engineering
community is reluctant to fully embrace this new technology. Demonstrated cost-effectiveness and
reliability are key considerations for acceptance and successful implementation of structural control.
Because of their low power requirements and fail-safe character, smart damping strategies appear quite
attractive in this regard. The focus of this paper will be review a number of smart damping approaches that
have been proposed and implemented in full-scale structures.

D Dept. of Civil Engineering and Geological Sciences, University of Notre Dome, 156 Fitzpatrick Hall,
Notre Dome, IN 46556 USA.

Modeling Regional Economic Resiliency to Earthquakes:
A Computable General Equilibrium Analysis of Lifeline Disruptions
By '
Adam Rose and Shu-Yi Liao”

ABSTRACT

Business interruption losses from natural hazards and terrorist attacks can be as costly as property damage.
They can occur even when no physical damage takes place, as when a business is cut off from one of its
utility lifelines. Moreover, such disruptions set off a chain reaction of further production cutbacks among
successive rounds of customers and suppliers spreading through the entire regional economy. This paper
refines an advanced modeling technique called computable general equilibrium(CGE) analysis to make it
suitable for the assessment of the regional economic impacts of lifeline disruptions in the aftermath of a
disaster. CGE is the state of the art of regional economic impact analysis but has several weaknesses. We
develop a methodology for recalibrating key model parameters in light of empirical data on responses to
lifeline disruptions that reflect individual business and regional resiliency. The methodology is applied to
analyzing the economic impacts of a disruption to the Portland, Oregon water supply system in the
aftermath of an earthquake. Comparison is made between impacts of a business-as-usual scenario and one
that reflects the replacement of cast-iron pipe by advanced materials.

KEYWORDS
Economic impacts of disasters, business interruption losses, resiliency, computable general equilibrium
analysis
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Wind Effects on Long Span Cable Stayed Bridges: Assessment and Validation
By _
Nicholas P. Jones” and Ender Ozkan?

ABSTRACT

The well-known collapse of Tacoma Narrows Bridge in 1940 clearly identified the importance of
aeroelastic effects on long-span bridge performance. Extensive research has been carried out since then to
better understand the effects of wind on long-span bridges, producing various analytical response
prediction techniques. An example of the application of such techniques will be presented. However, due
to challenges related with full-scale measurements, these prediction techniques have commonly been
validated using only wind-tunnel experiments. Recent research has revolved around the conduct of
long-term full-scale measurements on a cable-stayed bridge to compare actual bridge performance with
those of analytical predictions. In order to ensure the reliability of predicted response, the input parameters,
such as wind conditions at the site and modal properties of the bridge are also calibrated using
corresponding measured quantities. This paper will also summarize some of the preliminary results and
outline their implications.

KEYWORDS :
Bridge engineering, wind engineering, flutter, buffeting, long-span bridges
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Next Generation Wind Tunnels for Simulation of Straight-Line, Thunderstorm- and Tornado-Line
Winds
By
Partha P. Sarkar and Fred L. Haan, Jr. "

ABSTRACT

Researchers at Iowa State University (ISU) are developing next generation wind tunnels for studying
primarily wind effects on structures. The Wind Simulation and Testing Laboratory in the Department of
Aerospace Engineering and Engineering Mechanics will house facilities that simulate straight-line,
thunderstorm- and tornado-like winds. This paper describes the motivation for advancing the state of the
art of wind-structure interaction problems and the work currently underway at ISU.

A closed-circuit wind tunnel at ISU is currently being designed to accommodate two test sections (2.44 m
X1.83m and 2.44mX2.29m) with maximum wind speed capabilities of 50 m/s for aerodynamic testing
and 40 nv/s for testing in boundary-layer wind. It will have a gust generator that is capable of producing
gusts up to 125% of the mean speed and an active lateral-turbulence generator that is capable of replicating
the turbulence in hurricane winds. In addition, a microburst simulator and a tornado simulator are being
designed. While the microburst simulator can produce a stationary/translating downdraft of 1.60m in
diameter and 25 m/s wind speed, the tornado simulator will produce a stationary or translating tornado-like
vortex of up to 1.22m in diameter with a swirl ratio of up to 2.0.

KEYWORDS
Atmospheric boundary layer, next generation wind tunnel, thunderstorm simulation, tornado simulation,
wind loads

Y Wind Simulation and Testing Laboratory, Department of Aerospacéﬁ_ Engineering and Engineering
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Seismic Performance Evaluation of Intake Towers -

By
Richard C. Dove " and Enrique E. Matheu?

ABSTRACT

In the event of an earthquake, it is vitally important that the catastrophic failure of a dam and subsequent
sudden release of the reservoir be prevented. An important part of the prevention of such a failure is
maintaining the ability to control the release of water after the earthquake. For most earthen dams, and
some concrete dams, the release of water is controlled through a reinforced concrete intake tower. The
functional survival of such towers has been the main concern of a multi-year research effort sponsored by
U.S. Army Corps of Engineers (USACE). Most intake towers in the current USACE inventory are lightly
reinforced. The functional survival of such lightly reinforced structures is thus the main concern of this
effort. The ultimate objective of this research work is the development of analysis procedures for seismic
evaluation of these structures. This paper presents some of the results of this effort.

KEYWORDS
Reinforced concrete, ductility, intake towers, seismic evaluation, displacement-based approach, shaking
table tests
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2 Department of Civil and Environmental Engineering, Louisiana State University, Baton Rouge, LA
70803 (USA)

Cyclically-Induced Pore Pressure at High Confining Stress
By
Michael K. Sharp ” and R. Scott Steedman ?

ABSTRACT

Experiments were conducted by the ERDC Centrifuge Research Team to investigate effective confining
stress effects on liquefaction potential of fine, clean, Nevada sand, under the boundary and loading
conditions of a centrifuge model. For this test series, twenty-six level ground models with either a dense
layer over a loose layer or homogeneous profile were tested in an equivalent-shear-beam box. Some
models were subjected to sequential earthquakes, and some models were overconsolidated, to observe
stress-history effects on pore pressure development. The purpose of this paper is to make initial
liquefaction and confining stress studies, centrifuge test procedures, results, and validation efforts
conducted to date known to the professional community.

KEYWORDS
Centrifuge, confining stress, dams, earthquakes, liquefaction, pore-pressure
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Bolu Viaduct-1 Subjected to Near-Fault Ground Motion
By
Sunwoo Park” , Hamid Ghasémi?, Jerry Shen”, and Philip Yen®

ABSTRACT

The performance of seismically-isolated Bolu Viaduct-1 in Turkey subjected to a simulated near-fault
ground motion during the 1999 Duzce Earthquake was evaluated through nonlinear finite element analysis.
The ground motion is characterized by a large residual movement of the ground across the fault rupture
that crosses the viaduct. Analysis indicates that the ground motion induces response that exceeds the
design capacities of the seismic isolation systems thus resulting in substantial damage to the bearings and
energy dissipation units, which is consistent with post-earthquake field observation. The analysis also
indicates that shear keys, both longitudinal and transverse, play a critical role in preventing the
superstructure collapse.

KEYWORDS
Seismic isolation, damping, Viaduct 1, Duzce earthquake, near-fault
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Development of National Guidelines for Seismic Performance Testing
By
W. Philip Yen”, Jerry J. Shen?, and John O’Fallon®

ABSTRACT

In order to make the bridge experiments more efficient in terms of providing reliable and comparable
information, Federal Highway Administration has conducted a systematic study on bridge testing methods.
The most common procedures and issues are identified. Proper methods on specimen construction, loading
procedure, as well as measurements and data format will be established to provide experimental
researchers an easy reference that makes test results comparable to results from other tests.

KEYWORDS
Bridge performance testing, earthquakes, guidelines, performance-based approach, performance testing
Seismic testing
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Terrorist Threats Against the Pentagon
By
Robert L. Hall”, James T. Baylotl), Robert J. Dinan”, Richard Dove”, John Hayesz),
W. Matthew Hossley”, James L. O’Daniel”, Thomas R. Slawson”, Stanley C. Woodson"

ABSTRACT .

The terrorist attack of 11 September 2001 against the Pentagon prompted USACE to perform a 30-day
study to assist in the development of anti-terrorist methods for the Pentagon structure. Drawing on years of
experience and model development, USACE provided and analyzed structural concepts for the rebuild and
renovation of the Pentagon. USACE personal assisted in the damage assessment immediately following the
terrorist event, analyzed the current configuration and design concepts of the Pentagon wall system using
simplified engineering-level and high performance computational models, and developed strength
measures that were inserted into a PC-based vulnerability assessment code. Recommendations were
provided to the Pentagon Renovation Program.

KEYWORDS
Blast effects, Pentagon renovation, retrofit, structural assessment, terrorist attack, vulnerability
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Natural-Technologic Events: The Frequency and Severity of Toxic Releases During and After
Natural Disasters with Emphasis on Wind and Seismic Events
By
Stacy Young”

ABSTRACT

Toxic substances released from storage facilities, industrial plants, or transportation vehicles as the result
of technologic emergencies (e.g., equipment failures, severed pipelines) precipitated by natural disasters I
are known as natural-technologic or na-tech events. The risks associated with na-tech discharges are of
importance given accelerated technologic and industrial expansion, increasing population density in
disaster-prone areas and trends in the more frequent occurrence of natural disasters. These trends increase |
the probability of catastrophic future disasters and the potential for mass human exposure to toxic agents
released during disasters. Half of the natural disasters that occurred in the United States and its territories
during the 1990s resulted in at least one na-tech event. We identified and characterized 1,152 na-tech
events that occurred during the 1990s. Of these, 580 were related to wind or seismic effects. Greater
knowledge of the factors that resolve the occurrence and severity of na-tech events can be used to increase
disaster preparedness levels and damage adsorption capacities.

KEYWORDS
Chemicals, Exposure, Health Effects, Na-tech, Natural Disasters, Toxic

1 National Center for Environmental Health, Centers for Disease Control and Prevention, 1600 Clifton
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Information Systems for Infrastructure Management and Emergency Response
By
William E. Roper”

ABSTRACT

Information systems and their application to infrastructure management for emergency response with
particular focus on critical transportation infrastructure are addressed in this paper. The opportunities for
information systems leveraging geospatial data sources are presented. Remote sensing imaging and
non-imaging sources of information are explored. Coordination and sharing of in information is explored
to improve the ability of multiple organizations to more effectively manage and respond to emergency
situations. The use of geospatial information was only a part of the total recovery activity but did provide
important assistance throughout the recovery operation. Samples of geospatial technologies used in the
recovery are presented. These include 3-D visualization, thermal infrared imagery, LIDAR data systems,
IKONOS one-meter panchromatic imagery, SPOT imagery and the use of digital aerial imagery. The
general area of disaster response management is also addressed and the findings of various studies in this
area are summarized. Recommendations for the use of information systems and geospatial sensors and
products in the future for infrastructure management are presented.

KEYWORDS

Information systems, Critical transportation infrastructure protection, Geospatial information, IKONOS
satellite data, Digital imagery, Data management, Disaster management, LIDAR, Infrared remote sensing,
GIS mapping, Global Positioning System
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U.S.-Japan Joint Panel on Wind and Seismic Effects
Strategic Plan

1.0 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-ténn 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.

~127 -



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.

2.0 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 hallmiarks 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. Ata minimum, this will include broadening participation in the .foint Panel Meetings to include indusﬁ'y and

university participants. As industry and universities become more engaged, exchanges of researchers among government,
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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.

24 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
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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.

3.0 Implementation
31 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 Heailth -

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 duraﬁon, and shared

responsibility for producing technical results.
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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 gréater 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.

4.0 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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