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RESOLUTIONS OF THE TWENTY-NINTH JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
Public Works Research Institute, Tsukuba, Japan
May 13-16, 1997

The following resolutions are hereby adopted:

1. The Twenty-Ninth 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.

2. The following activities have been conducted since the Twenty-Eighth 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. The Panel held five workshops and technical site visits; Over

250 specialists from both countries participated in these activities:

1.  Task Committees (C&G), 2nd Workshop on Smart Structures Technology:
Application to Large Civil Structures, 13-15 November 1996, University of Maryland,
College Park, MD, USA.

2. Task Committee (D), 1st Workshop on State-of-the-Art Review of U.S.-Japan
Research on Earthquake Engineering for Dams, 12-14 November 1996, WES,
Vicksburg, MS, USA.

3.  Task Committee (J), 12th Bridge Engineering Workshop, 29-30 October 1996,
Buffalo, NY, USA.

4.  Task Committees (G&J), 4th Workshop on Earthquake Protective Systems for Bridges,
9-10 December 1996, Osaka, Japan.

5. Task Committee (J), 3rd Workshop on Seismic Retrofit of Bridges, 10-11 December
1996, Osaka, Japan.

c.  Common Agenda. The Panel recognizes the importance of providing earthquake science
and technology expertise to the 17 April 1996 U.S.-Japan Natural Disaster Reduction
Initiative of the U.S.-Japan Framework for New Economic Partnership (Common Agenda).
Panel members organized and participated in the First Earthquake Policy Symposium, 16-18
September 1996, Washington, D.C. and reviewed 35-proposals for the Earthquake Disaster
Mitigation Partnership. The Panel is contributing to planning the 2nd Earthquake Policy
Symposium, 17-19 September 1997, Kobe. The Panel will continue to provide technical



leadership and participation in appropriate research projects aimed at realizing the objectives
of the Common Agenda. Appropriate Task Committees will respond to the Common
Agenda in planning their work.

The Panel addressed a new theme on Seismic Information Systems. Important data and information
were presented about disaster prevention information systems and risk assessment using
Geographic Information System (GIS). The Panel recognizes the importance of this work and the
desirability to create a new Task Committee on Seismic Information Systems.

The Panel will continue to seek methods to contribute to the International Decade for Natural
Disaster Reduction (IDNDR) such as exchanging Proceedings of Joint Panel Meetings and of Task
Committee Workshops with their respective country’s National Committees for the IDNDR.

The Panel approved the Task Committee reports presented during the 29th Joint Panel Meeting.
Each report included objectives, scope of work, accomplishments, future plans, and other
information. The Panel will continue to review the Task Committees' progress toward meeting their
objectives; consolidating, eliminating, and/or creating Task Committees as desirable.

The Panel endorsed the following seven proposed Task Committee Workshops/Committee

Meetings during the coming year:

a.  Task Committee (A), Workshop on Soil-Structure Interaction, spring 1998 in USA.

b.  Task Committee (B), 1st Workshop on Test Procedure, Documentation, and Retrieval of Test
Data will be conducted before the 30th Joint Panel Meeting.

c.  Task Committees (B&C), 4th U. S. -Japan Technical Coordinating Committee Meeting on
Composite and Hybrid Structural Systems, October 1997, USA.

d.  Task Committee (E), 1st Workshop on Design for Wind and Wind Hazard Mitigation, 7-8
October 1997, East-West Center, University of Hawaii, HI, USA. ‘

e.  Task Committee (F), 7th Workshop on Earthquake Disaster Prevention for Lifeline Systems,
November 1997, Seattle, WA, USA.

) Task Committee (I), Sth Storm Surge and Tsunami Workshop, winter 1998, Tokyo.
g Task Committee (J), 13th Bridge Engineering Workshop, fall 1997 in Tsukuba, Japan.

Scheduling for the Workshops will be done by the U.S. and Japan Chairmen of the respective Task
Committees with concurrence of the Joint Panel Chairmen. Both sides' Secretaries- General will be
kept informed of the planning. Results of each activity conducted before the 30th Joint Meeting will
be presented at the 30th Joint Panel Meeting,

The Panel recognizes the importance of continuing its joint research programs on Composite and

Hybrid Structures and on Soil Liquefaction and Countermeasures and expanding joint research in
Smart Materials. :




10.

11.

12.

The Panel recognizes the importance of conducting research in the area of public health following
natural disasters and recommends the subject be featured in the 30th Joint Panel Meeting.

The Panel published its fourth issue, Wind and Seismic Effects Newsletter, Winter 1997. The
newsletter featured the Eleventh World Conference on Earthquake Engineering, the 28th Joint
Panel Meeting, Task Committee D, Workshop on Earthquake Engineering for Dams, an article on
Japan's Building Research Institute and on the U. S. 's Insurance Institute for Property Loss
Reduction. The Panel endorses continuing the publication of the Panel's newsletter. The Japan-side
will publish the fifth newsletter during the winter of 1997-98.

The Panel has created a Web Site. NIST will maintain the Site during the near term. Information
from the Web Site was abstracted for Japan's Science and Technology Agency's development of a
UJNR Program Web Site. The four Panel newsletters were added to the Web Site. The Panel
encourages all members from both sides to use electronic media, as much as possible, in
communicating Panel findings and summaries of its activities. The Web Site URL address is:
http://www.bfrl.nist.gov/info/ujnrigjnrl.html.

The Panel recognizes the importance of continued exchange of personnel, technical information,
research results, and recorded data that lead to mitigating losses from strong winds and earthquakes.
The Panel also recognizes the importance of using available large-scale testing facilities and other
complementary capabilities in both countries. Thus, these activities should be continued,
strengthened, and expanded. The Panel will provide official endorsement to facilitate these
exchanges.

The Thirtieth Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects will be held at
the National Institute of Standards and Technology, Gaithersburg, MD in June 1998. Specific dates,
program, and itinerary will be proposed by the U.S.-side with concurrence of the Japan-side Panel.
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Report of Task Committee A
STRONG MOTION DATA AND APPLICATIONS

Date : 13 May 1997
Place : Public Works Research Institute, Tsukuba, Japan

Attendees: U. S.side --  William B. Joyner (Acting Chairman) USGS

Mehmet K. Celebi USGS

Japan side --  Susumu lai (Chairman) PHRI
Riki Honda PWRI
Keiko Ogawa Tohoku University
Keiichi Ohtani NIED
Izuru Okawa BRI
Yoshihiro Nakao PWRI

L. Objectiv s F Worl

To coordinate and promote sharing of strong motion earthquake data among researchers and
practicing engineers, and to develop techniques and exchange information for evaluating the
destructive effects of earthquake motion.

The scope of work includes:
(1) instrumentation,

(2) recording, processing, and analyzing strong motion data,
(3) engineering characterization of ground motion,

(4) design applications, and

(5) seismic zonation.

The activities of the Task Committee include:
(1) regular exchange of data and publications,

(2) creating procedures for disseminating significant strong motion digital data with regard
for the rights and expectations of (a) owner, (b) the users of data and (c) the earthquake
engineering community,

(3) planning and conducting T/C workshops and meetings, and

(4) coordinating relevant research activities.

CCO

The 1994 Northridge and 1995 Great Hanshin earthquakes had a tremendous impact on




various aspect of the strong motion studies, including characterization of near field motion

and site response. Research developments since these earthquakes were very rapid, including

proposals for new seismic guidelines, recommendations and codes in both U.S. and Japan as
well as a new proposal of world-wide seismic hazard map for International Standards

Organization (ISO) seismic guidelines for offshore structures. All these developments

happened in 1996 and more are coming in 1997. In view of these developments, the Task

Committee A accomplished:

(1) Conducted a workshop on Site Response Subjected to Strong Earthquake Motions on 16
and 17 January 1996, Yokosuka, Japan, one year after the Great Hanshin Earthquake,
with the purpose to integrate world wide views on these developments. Distinguished
researchers and engineers were invited from all over the world.

(2) Published a proceedings of the workshop to clearly define the current-state-of-the-
knowledge based on the results of the workshop.

(3) Sent out a follow-up mission from U. S. to Japan to identify the most updated
information on the sources of strong motion data, including those compiled and
catalogued by a committee (Chairman: Prof. Kazuo Seo) of the Architectural Institute of
Japan.

(4)  Closely monitored the on-going changes and new proposals for seismic guidelines and
codes, including those of UBC97, NEHRP97, USA and ISO/WG67.

(5) At the suggestion of the Task Committee A members, a call for cooperation between U.
S. and Japan in strong motion studies was included in the Earthquake Policy
Symposium of the Common Agenda (Clinton and Hashimoto talk ).

K-net was completed with the effort of Task Committee A members. Its data availability with
ease and timely fashion should be a model to both U. S. and Japan strong motion programs for
future development.

3. Future Plans

The future plans include:
(1)  Planning a workshop on Soil-structure Interaction (Chairmen: Celebi and Okawa), in the
spring 1998 in U. S.

(2) Hosting a new workshop in December 1998 on strong motion studies, which could be
held in conjunction with ESG 98 (Effect of Surface Geology), to review and integrate,
where possible, the most recent developments since the 1996 workshop.

(3) Coordinate, where appropriate, ongoing developments in strong motion recording
programs and data dissemination.

(4) Coordinate, where appropriate, ongbing developments in seismic hazard map and
seismic guidelines to be generalized for the world-wide use.




Report of Task Committee B
TESTING AND EVALUATION PROCEDURES FOR BUILDING SYSTEMS

Date: 14 May, 1997
Place: Public Works Research Institute, Tsukuba, Japan
Attendees: U. S.Side-- H.S. Lew (Chairman) , - NIST
Mehmet K. Celebi USGS
Subhash C. Goel University of Michigan
Japan Side --  Keiichi Ohtani (Chairman) NIED
Takashi Kaminosono BRI

1. Objective and Scope of Work

The objective of the Task Committee is to develop and recommend rational test procedures

and to collect performance data of dynamic response of structures through both laboratory

testing of prototype structures and field testing of structures in-situ.

The scope of work includes:

W
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Plans and conducts workshops and joint meetings to identify research topics and
develops joint research programs.

Coordinates research projects carried out by various laboratories in the U. S. and Japan.
Facilitates publication of research results and implementation of findings in codes and
standards.

Facilitates exchange of research personnel, technical information and available testing
facilities.

Develops uniform testing procedures including test loading history for case of
comparison of results of tests carried out by various researchers, and for establishment

of data base.

Develops guidelines for interpretation of test results in consideration for design of
structures.

Develops methodology for evaluation and interpretation of physical test results.

2. Accomplishments

Q)

2)

The third phase of the U. S. Precast Seismic Structural Systems Program (PRESSS) has
been initiated in 1995 with several universities participating in the program. The study is
continuing.

In Japan, a 3-year program on the development of design guidelines for
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precast/prestressed buildings has been carried out since 1996.

The research program on Composite and Hybrid Structures (CHS) in Japan was initiated
in 1993. Experimental and analytical work is being carried out by the Building Research
Institute and by several universities and construction companies. The Japan Structural
Consultant Association is undertaking an applications study for implementing research
results into practice.

The research program on CHS in the U. S. was initiated in 1995 under the sponsorship
of the National Science Foundation. Over 16 research projects are in progress.

The third U. S. -Japan Joint Technical Coordinating Committee (JTCC) meeting on CHS
was held in December 1996 in Hong Kong. Beyond the current joint program, both sides
agreed to continue to coordinate efforts in the development of design guldehnes and to
transfer technology to the design profession.

3. Future Plans

(D

)
3)

4)

The forth U. S. -Japan Joint Technical Coordinating Committee meeting on CHS will be
held in October 1997 in the U. S.

Several TCC meetings will be scheduled in respective countries in the coming year.

In support of the International Decade for Natural Disaster Reduction (IDNDR) Program,
techniques will be explored to disseminate finding of completed Joint Research Projects,
such as masonry and precast concrete structures, which were carried out under the
auspices of T/C "B" to countries with high seismic risks.

To maximize the usefulness of research data, it is desirable to establish rational test
procedures, documentation and retrieval of test data. A joint workshop on Test
Procedure, Documentation, and Retrieval of Test Data is proposed to be held before the

30th Joint Panel Meeting to discuss this topic.




Report of Task Committee C
DESIGN, EVALUATION, AND IMPROVEMENT OF STRUCTURES

Date: 13 May 1997
Place: Public Works Research Institute, Tsukuba, Japan

Attendees: U.S.side--  Noel J. Raufauste (Acting Chairman) NIST

Subhash C. Goel University of Michigan
W. Phillip Yen FHWA

Japan side --  Hisahiro Hiraishi (Chairman) BRI

: Takashi Kaminosono BRI

ive and e of

To develop disaster mitigation guidelines and programs that will improve the performance of
new structures and the capacity of existing structures in resisting wind and seismic forces. To
establish adequate evaluation of performance, each country will coordinate the development of
condition assessment, screening, structural analysis, and design methodologies. Enhance
performance can be obtained by the intelligent renewal, repair, and retrofit of existing
buildings and other structures. Certain structures will be analyzed and instrumented and then
evaluated after disasters. Also, effective use of new advanced materials, smart materials, and
structural systems associated with appropriate design methods, will provide structural
performance in the life cycle.

The scope of work includes:
(1) Exchanging information, planning, and hosting workshops on new design technologies,

evaluation technologies, and repair and retrofit techniques.

(2) Stlidying new materials and methods for repairing and retrofitting existing structures
and for new construction.

(3) Developing a uniform system for screening and analyzing wind and seismic resistance
capacity of structures in each country.

(4) Evaluating, composite/hybrid building structures and smart structural systems and
providing documentation for post-disaster evaluation of performance.

(5) Developing reliable condition assessment systems for new and existing structures.

(6) - Coordinating research projects in the U. S. and Japan to minimize duplication and
maximize benefits.

2. Acc lishmen

(1) The second workshop on structural control and intelligent material systems was held in
the U. S. during 13-15 November 1996 (co-sponsored by NSF and T/C "C" and "G") .
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The workshop was held at the University of Maryland, following the ASCE Materials
Conference, November 1996.

In order to develop the next U. S. -Japan Cooperative Earthquake Engineering Research
Project and a joint initiative, in collaboration with T/C "G", the first meeting was held in
conjunction with the U. S. -Japan Workshop on structural control and intelligent
material systems in Washington, D.C. in November 1996.

The third U. S. -Japan Technical Coordinating Committee meeting under the U. S. -
Japan Cooperative Earthquake Engineering Research Program on Composite and Hybrid
Structural Systems was held at Hong Kong during 12-14 December 1996.

In the field of hybrid structural systems, Dr. H. Kuramoto, BRI, started a one-year
(October 1996-September 1997) research assignment at Cornell University, and Prof. B.
Shahooz, University of Chincinati, performed joint research at BRI for two months
(December 1996-January 1997).

3. Future Plans

The following activities are planned for T/C "C"

Q)

(2)
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Develop a reliable methodology for screening and analyzing wind and seismic resistant
capacity, and advanced instrumentation technology and expert systems to provide
condition assessment of existing structures.

Compile a database of advance materials/systems that have potential for improving
structural performance of new construction, and for use in rehabilitating and
strengthening existing buildings.

Investigate new design methodologies based on required structural performance using
advanced materials and systems.

Develop comprehensive design guidelines for applying advance structural and materials
system to be used for composite and hybrid structures under the joint U. S. -Japan
Cooperative Earthquake Engineering Research Program. The T/C "C" plans to
disseminate the design guidelines through a series of conferences and other media.

The fourth U. S. -Japan Technical Coordinating Committee meeting on Composite and
Hybrid Structural Systems will be held in the U. S. in October 1997.

Continue to encourage participation by private industry, consulting engineers,
universities, national and local government agencies involved in instrumentation,
evaluation, condition assessment, and retrofit and strengthening of existing buildings,
for seismic and wind resistance.

Discussions are underway to develop the next U. S. -Japan Cooperative Research

Project and to plan a joint initiative on smart structures and materials, in collaboration
with T/C "G".
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The following activities support the work of T/C "C".
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U. S. research sponsored by NSF, Corps of Engineers, NIST and FHWA have developed
reports on seismic rehabilitation and retrofit strategies, including innovative techniques
for strengthening existing buildings and bridges.

An updated report on Civil Infrastructure Systems-Strategic Issues has been published
by NSF. Continuing development of NSF's Civil Infrastructure Systems Research

Program, including strong emphasis on evaluation and improvement of structures.

NSF is cooperating with Japan Science and Technology Agency (STA/NISTP) on Smart
Materials Research proposed by STA.

Continue to encourage conduct of research in the area of retrofit and repair of buildings
and structures.

U. S. -Japan Workshop on "Fracture of Steel Buildings in Earthquakes" supported by
NSF and STA was held at San Francisco during 2-4 February 1997.




Report of Task Committee D
EARTHQUAKE ENGINEERING FOR DAMS

Date: 13 May 1997

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: U. S.side--  William E. Roper (Chairman) COE
A. G. Franklin WES

Japan side--  Hitoshi Yoshida (Chairman) PWRI

Tomoya Iwashita PWRI
Isao Nagayama PWRI
Takashi Sasaki PWRI
Syuji Takasu PWRI
Tsuneo Uesaka PWRI
Yoshikazu Yamaguchi 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 countermeasure against earthquake loading for these
structures. Its scope of work includes:

(D

(2)

(3)

Methods of analysis for seismic design of dams including outlet works.

Comparison of design methods and criteria between U. S. and Japan.

Development of "Design Earthquake Ground Motions" for analysis and evaluation of
dams.

Assessment of investigation and dynamic analysis methods as tools (modeling,
calculation codes).

Dynamic characteristics of dam construction materials and site conditions.
Strength and deformation characteristics during earthquakes(concrete, soil and rock).

Analysis of observed behavior of dams and outlet works during earthquake.
Investigation of the mechanism of damages due to earthquake loading.

Application of the analysis of the observed behavior during earthquake to the
earthquake- resistant design.

2. Accomplishments
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T/C "D" conducted the First U. S. -Japan Workshop on Advanced Research on
Earthquake Engineering for Dams at the Waterways Experiment Station in Vicksburg,
Mississippi, USA on 12-14 November, 1996.

Articles related to the first Workshop were printed in the Technical Bulletin of the U. S.
-Japan Panel on Wind and Seismic Effects, Issue 4, and in the PWRI Newsletter, No. 68.




3. Future Plans

(1)

2

3
4

Exchange of the results of research / investigation and technical information about dam
earthquake engineering is encouraged, and feasibility of joint research and investigation
is in continuous consideration.

Exchange visits to the institutes concerned, of scientists and engineers between U. S.
and Japan, is to be extended for the effective communications

The proceedings of the first Workshop will be published.

T/C "D" will hold the Second Workshop at the Public Works Research Institute,
Tsukuba, Japan or at another location in Japan that would enhance field observation
opportunities in conjunction with the 31st Joint Panel Meeting in 1999.




Report of Task Committee E
DESIGN FOR WIND AND WIND HAZARD MITIGATION

Date: 13 May 1997

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: U.S.side-- H.S. Lew (Acting Chair) NIST
Bogusz Bienkeiewicz CSU
Muhammad Hajj VPI
Joel D. Selanikio CDC

Japan side -- Hisashi Okada (Co-Chair) BRI

Hiroshi Sato (Co-Chair) PWRI
Nobuyuki Kinoshita - MRI
Toshiaki Mabuchi PWRI

To exchange technical information and to jointly plan, promote and foster research and its
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.

The scope of work includes:
(1) Characteristics of strong wind, especially boundary layer extreme winds

(2) Wind effects (wind loading on and wind-induced response of structures)

(3) Experimental and analytical methods to predict extreme wind events and their effects

(4) Damage and risk assessment

(5) Wind hazards and wind hazard mitigation

li s

(1) Conducted the planning for the first joint workshop. The main theme of workshop is
"The Prediction and Control of Wind-induced Structural Response". The workshop is
planned to be held at the East-West Center at the University of Hawaii on October 7-8,
1997. A two day technical site visit will follow.

3. Future Plans

(1) Hold the first joint workshop mentioned above.

(2) Exchange technical information on the following subjects:
a) Topographical effects on wind, and the use of geographic information systems (GIS)




to study these effects
b) Control of wind-induced response of structures
¢) Computational fluid dynamics and. wind tunnel tests
d) Prediction of wind-induced response of full-scale structures
e) Investigation of wind hazards, including damage assessment methodologies
f) Wind-resistant design codes, standards, and recommendations




Report of Task Committee F
DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS

Date : 14 May 1997
Place : Public Works Research Institute, Tsukuba, Japan

Attendees : U.S.Side -- Noel J. Raufaste (Acting Chairman)  NIST

Michael E. Blackford NOAA
Japan Side-- Koichi Yokoyama (Chairman) PWRI
Keiko Ogawa Tohoku University
Keiichi Tamura - PWRI
Tomofumi Nozaki PWRI
Michio Osumi PWRI
L. Obiectiy 'S F Worl

To improve (a) the performance of lifeline systems during earthquakes and (b) engineering
and other seismic countermeasures including the capability in damage estimation techniques
and inspection procedures.

(1) Planning and conducting workshops on lifeline systems.

(2) Facilitating exchange of technical information.

(3) Promoting development of design guidelines and standards for lifeline systems.
2. Accomplishments

Members of this T/C have been active in the planning of two major efforts between the two

countries in earthquake disaster reduction:

(1) The first effort is led by the Science and Technology Agency of Japan and the Office of
Science and Technology Policy (OSTP) of U. S. to develop a list of scientific and
engineering projects for future collaboration.

(2) The second is the planning and participation in two earthquake policy symposia led by
the U. S. Federal Emergency Management Agency and the National Land Agency of
Japan, under the U. S. -Japan Natural Disaster Reduction Initiative of the U. S. -Japan
Framework for New Economic Partnership (Common Agenda).

3. Future Plans

(1) Encourage collaborative research and development in areas such as: performance
prediction and post-measurement through damage assessment of lifeline systems;
systems approach to lifeline performance; soil-structure interaction; geographic
information systems (GIS) and cost-effective ground improvement techniques and other
countermeasures for lifeline facilities.

(2) Encourage and strengthen current efforts in both countries for developing seismic design
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(4)

guidelines and standards for lifeline systems. Existing UINR channels should be fully
used to facilitate the exchange of relevant information concerning development of
guidelines and standards. Possible collaboration of developing of guidelines and
standards for lifeline systems should be pursued.

Initiate multidisciplinary cooperative research between lifeline earthquake engineering
and public health to assess public health consequences due to the disruption of lifeline
systems.

Hold the Seventh Joint Workshop on Disaster Prevention for Lifeline Systems in
November 1997 in Seattle, Washington (Seattle is a sister city of Kobe). The workshop
will focus on the presentations and discussions of the studies completed after the
Northridge and Kobe earthquakes.



Date:

Place:

Report of Task Committee G
STRUCTURAL CONTROL AND INTELLIGENT MATERIAL SYSTEMS

13 May 1997

Public Works Research Institute, Tsukuba, Japan

Attendees: U. S.side--  Noel J. Raufauste (Acting Chairman) NIST

W. Phillip Yen FHWA
Subhash C. Goel University of Michigan

Japan side--  Shigeki Unjoh (Chairman) PWRI
Yukio Adachi PWRI
Michio Ohsumi PWRI

L Obiective and S  Worl
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Develop research plans in control of equipment and structures and in high performance
structural and material systems.

Implement control techniques for motion reduction or modification.

Implement use of advanced materials in actual design and construction of buildings and
other infrastructure systems under seismic or wind environments.

Promote U. S. -Japan cooperation in structural control and intelligent material systems
research.

Bring together governmental, academic, and industrial participants in joint pursuit of
these efforts.

Contribute to the International Decade for Natural Disaster Reduction (IDNDR) by
organizing joint research and other technical activities in structural and intelligent
material systems research based on international cooperation.

T/C "G" works closely with other panel task committees and research organizations to
provide the leadership in this emerging research by facilitating the exchange data and
information through UINR mechanisms. The scope of work includes:

Providing technical assistance, consultation and coordination of UJNR affiliated
research organizations in the initiation, development, and execute their programs in
research areas.

Promoting Joint government-university-industry collaborative efforts to facilitate
technology transfer and practical implementation.

Sponsoring and conducting interdisciplinary workshops and meetings to identify key
area of research and opportunities for cooperation, and to exchange new knowledge and
experience in practice.
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Developing promotional and demonstrative activities to stimulate public awareness and
interest in this field of research.

Providing information useful for the establishment of performance standards, design and
also retrofit/rehabilitation of existing structures.

Promoting research in intelligent material systems, sensors, actuators, optimal control
system design, and encourage laboratory and field experiments of prototype and full-
scale structures.

2. Accomplishments

(D

@

3)

Under NSF sponsorship, U. S. -Japan Workshop on Smart Structures Technology:
Application to Large Civil Structures was held in November 1996 in cooperation with
T/C "C". The University of Maryland at College Park hosted the workshop and
published the workshop proceedings. At PWRI, a research program on intelligent
seismic structure has been conducted since April 1995. This research will develop new
technology using self-diagnosis materials and self-repairable materials. A part of the
research was presented at the U. S. -Japan Workshop at the University of Maryland in
November 1996. Also, members conducted planning for the next U. S. -Japan
cooperative research project in the areas of smart materials and smart structures.

In cooperation with T/C "J", the 4th U. S. -Japan Workshop on Earthquake Protective
Systems for Bridges was held in December 1996 in Osaka, Japan. The workshop was
attended by 20 U. S. and 66 Japanese participants. The proceedings of the workshop
were published and distributed by PWRI.

An NSF research initiative on sensors and sensoring systems for power systems and
other dispersed civil infrastructure systems was implemented under the joint support of
EPRI and NSF.

3. Future Plans

(1
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Joint research projects on innovative technologies for active and hybrid control of
structures, such as bridges and buildings, particularly work which would advance"
practical 1mplementat10n will be continued by PWRI, BRI, NCEER,CUREE, and other
institutions.

NIST will conduct a state-of-the-art review of active control systems and evaluate
available technologies for use by designers. ‘

In cooperation with T/C "J", the 5th U. S. -Japan Workshop on Earthquake Protective
Systems for Bridges will be held in U. S. at the time mutually convenient to both
countries.

In collaboration with T/C "C", a joint planning effort will be made to develop the next U.
S. -Japan cooperative research projects in smart materials and smart structural systems.
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Task Committee "G" supports the activities of U. S. -Japan Common Agenda and its
technical program can serve a technical basis to meet the objectives of the Common
Agenda’s Initiative on Earthquake Disaster Mitigation Partnership.

L Ot

The following activities support work of T/C "G".
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The second International Workshop on Structural Control was held in December 1996 in
Hong Kong. The workshop was hosted by the Hong Kong University of Science and
Technology.

NSF is cooperating with Japan Science and Technology Agency (STA/NISTP) on Smart
Materials Research proposed by STA.

The second world Conference on Structural Control will be held in June 1998 in Kyoto.

NSF in collaboration with Japanese Ministry of Education held a 2nd U. S. -Japan
Workshop on Research in Urban Earthquake Hazard Reduction, February 27 to March 1,
1997 in Tokyo. The workshop involved many UJNR agencies from both sides. In
addition to discussions pertaining to further fundamental University-based research and
those which will advance UJNR objectives, the recent issues and opportunities
recommended by U. S. -Japan Common Agenda were also addressed.




Report of Task Committee H
SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES

Date : 14 May 1997

Place : Public Works Research Institute, Tsukuba, Japan

Attendees : U.S.side--  A. G. Franklin (Chairman) - WES

Japan side --  Osamu Matsuo (Chairman) PWRI

Susumu lai PHRI
Hiroshi Kobayashi PWRI
Hanlong Liu PHRI
Chikahiro Minowa NIED
Tatsuya Tsutsumi _ PWRI

1 jective f Work

Government agencies responsible for public works must assure seismic safety and provide
economical protection against earthquake hazards.

The objective of the Task Committee (H) is to assist in meeting these needs by enhancing the
availability of technology for predicting the dynamic behavior of soils, analyzing dynamic
soil-structure interaction, and modifying the earthquake behavior of foundations and earth
structures to assure their safe performance during earthquakes.

In accordance with the objective, the scope of work includes:

(1) Exchange information on technological developments and on state-of-the-art and
practice related to soil behavior and stability during earthquakes.

(2) Exchange information and technical data relating to field performance, reseafch, and
methods of practice.

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

(4) Make other needed efforts including exchange of researchers between U. S. and
Japanese research institutions, and publication of research results and recommended
practice.

2. Accomplishments

(1) The Port and Harbour Research Institute (PHRI) has published a Handbook on

)

Liquefaction Remediation of Reclaimed Land. An English translation was produced by
the cooperative effort of the Japanese and U. S. sides, and has been published by
Balkema & Co.

The National Research Institute for Earth Science and Disaster Prevention (NIED), the



* Building Research Institute (BRI), and Wayne State University (WSU), continued work

in their cooperative research program "Physical and Numerical Simulation of Structural
Damages Due to Liquefaction and Development of Countermeasure Techniques", 1994-
1998. ’

(3) The PHRI, Colorado School of Mines and the Lovelace Institutes (Albuquerque, NM)
continued joint research on application of the Nuclear Magnetic Resonance Imaging
(NMRI) method to the study of soil behavior and stability during earthquakes.

3. Future Plans

(1) T/C (H) tentatively plans to hold a workshop on the Use of Centrifuge Experiments for
Research on Soil Behavior and Stability During Earthquakes in 1998. The committee is
studying means of coordinating the workshop with the International Society for Soil
Mechanics and Foundation Engineering (ISSMFE) conference "CENTRIFUGE 98" to
be held in Tokyo in September 1998.

4.0t -

(1) The Japanese Geotechnical Society is preparing to publish in English a book on

Liquefaction Remediation. English translation and editing of the draft has been
completed with the assistance of Panel members. The English translation is now being
prepared for publication.
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Place:

Report of Task Committee |
STORM SURGES AND TSUNAMI

13 May 1997

Public Works Research Institute, Tsukuba, Japan

Attendees: U. S.side--  Michael E. Blackford (Chairman) NOAA

Allen M. Hittleman : NOAA
Japan side-- ~ Shinji Sato (Chairman) PWRI
Toshihiko Nagai PHRI
Masami Okada MRI
Fuminori Kato PWRI
L. Obiecti s £ Worl

The objective of this Task Committee is to mitigate damage from storm surge and tsunami
through cooperative research and shared technology and information. The primary cause of

storm

surge is considered to be tropical cyclones (hurricanes, typhoons). The primary cause of

tsunami is considered to be sudden sea floor deformation due to earthquakes, volcanic activity
and landslides. Both hazards may cause disasters along coastal regions.

The scope of work of this T/C is as follows:

(D
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Exchange results of research on storm surge and tsunami occurrence, generation,
propagation, and coastal effects. This includes observations on historical, current, and
theoretical tsunamis. Of particular interest is the effort by U. S. and JAPAN to acquire
deep ocean tsunami 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 such as computer programs to
predict travel times, land-fall locations, inundation and run-up heights, and wave
characteristics, improved instrumentation, and use of satellite communication for
detection and warning.

Facilitate dissemination through exchanges of literature, technical reports at joint
meetings, special workshops, joint projects, and direct interaction among participants.

2. Accomplishments

(D
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Task Committee (I) conducted its 4th Workshop on Storm Surge and Tsunamis, Two
Great Tsunamis: U. S. -Japan Anniversary Symposium, during 1-3 April 1996, in
Hawaii. The proceedings of this Workshop were published by the Tsunami Society for
publication in their journal. The proceedings were distributed to Task Committee
Members and other interested parties.

Technical information was exchanged on database system for storm surge and tsunami

simulation and deep ocean tsunami monitoring system. In support of coastal process
research, NOAA is developing coastline digital elevation models blending land and




marine data at a 100-meter resolution. This data will be very useful to storm surge and
tsunami modelers. Data will be available on the world wide web, permitting access to 1-
degree blocks of data. In March 1997 The Pacific Marine Environmental Laboratory of
NOAA deployed its prototype deep ocean pressure sensor at operational depths off of
Oahu Island, Hawaii, to test the acoustic communication system between the bottom
sensor and a surface communications buoy. The test was successful and PMEL plans to
deploy the sensor/buoy system off the Alaska peninsula during the summer of 1997. A
similar project is on-going in Japan.

3. Future Plans

The Task Committee will discuss, through mutual communication, plans for a 5th Storm
Surge and Tsunami Workshop in the near future. A tentative date and place was proposed for
the winter of 1998, Tokyo.

L Ot
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The storm surge research community is small and incorporated into related societies and
international organizations which define and stimulate work in the field. The Task
Committee (I) encourages the conduct of its efforts.

Since tsunamis have been less severe in the U. S. than in Japan, the U. S. has fewer
researchers in this specialty. The Task Committee, through its meetings and
workshops, encourages exchanges of ideas and joint study by U. S. and Japanese
investigators of tsunami events throughout the world.




Report of Task Committee J
WIND AND EARTHQUAKE ENGINEERING FOR TRANSPORTATION SYSTEMS

Date: 14 May 1997
Place: Public Works Research Institute, Tsukuba, Japan

Attendees: U.S..side -- W. Phillip Yen (Acting Chairman) FHWA

Bogusz Bienkiewicz Colorado State
University
Ahsan Kareem University of Notre
Dame
Dorothy A. Reed University of
Washington
Japan side --  Michio Okahara (Chairman) PWRI
Jiro Fukui PWRI
Toshio Iwasaki Civil Engineering
Research Laboratory
Yasushi Josen PWRI
Kazuhiro Nishikawa PWRI
Toru Terayama PWRI
1. Objectiv e
To:

(1)  Plan, promote, and foster research on the behavior of highway bridges when subjected to
wind and seismic forces, and

(1) Disseminate research results and provide specifications and guidelines based on the Task
Committee's findings. Surface transportation systems play a vital role in the movement
of goods and people. Highway bridges are especially influenced by the forces of wind
and earthquakes because of their open exposure to those forces.

The scope of work includes:
(1) Focus research on highway bridges without limitation on their size and function.

(1) Investigate existing and new bridge designs and the behavior of whole bridge systems
and/or single components of a bridge.

2. Accomplishments

(1) The 12th U. S. -Japan Bridge Engineering Workshop was held during 29-30 October
1996, in Buffalo, New York, U. S. The workshop was attended by 22 U. S. and 21
Japanese participants. The proceedings of the workshop have been published and will be
distributed.
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The 3rd U. S. -Japan Workshop on Seismic Retrofit of Bridges was held during 10-11
December 1996 in Osaka, Japan. The workshop was attended by 20 U. S. and 66
Japanese participants. The proceedings of the workshop were published and distributed.

In cooperation with T/C "G", the 4th U. S. .-Japan Workshop on Earthquake Protective
Systems for Bridges was held during 9-10 December 1996 in Osaka, Japan. The
workshop was attended by 20 U. S. and 66 Japanese participants. The proceedings of the
workshop were published and distributed.

re Pl

The 13th U. S. -Japan Bridge Engineering Workshop will be held during the fall of 1997
in Tsukuba, Japan.

b

The 4th U. S. -Japan Workshop on Seismic Retrofit of Bridges will be held in the U. S.
at a time mutually convenient to both countries.

In cooperation with T/C "G", the 5th U. S. -Japan Workshop on Earthquake Protective
Systems for Bridges will be held in the U. S. at a time mutually convenient to both
countries.

Continue to investigate and exchange technical information on improved seismic retrofit
and strengthening procedures for highway bridges based on experimental, analytical,
and field studies. This exchange should include information on maintenance of existing
bridges.

Continue to conduct cooperative research on the seismic performance of bridge piers
and columns experimentally and analytically, and encourage research on seismic
isolation and hybrid control of bridges in cooperation with T/C "G".

Continue the coordinated research study to compare the seismic design criteria for
bridges in Japan and the U. S. and discuss the method and analysis procedures for bridge
column design. Continue to exchange information on the application of the limit state
design method.

Encourage a research study on seismic, aeroelastic, and aerodynamic response of long
span bridges such as cable-supported bridges with emphasis on behavior of composite
materials, cable inspection, vibration control, and corrosion protection.

Encourage a coordinated research study on seismic response and control, system
identification techniques, nondestructive evaluation of bridge structures, use and
performance of structural materials including new materials, and performance of
jointless bridges.

Mr. Jun-ichi Hoshikuma, Research Engineer of Earthquake Engineering Division, PWRI
is planning a guest researcher assignment on seismic design of bridges in U. S.,during
the 1997 fiscal year.
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Report of Task Committee K
WIND AND EARTHQUAKE ENGINEERING FOR OFFSHORE
AND COASTAL FACILITIES
14 May 1997

Public Works Research Insﬁtute, Tsukuba, Japan

Attendees: U. S.side --- William E. Roper( Acting Chairman) COE

Ahsan Kareem University of
Notre Dame
Japan side --- Tatsuo Uwabe (Chairman) PHRI
Masami Okada MRI
| Objecti 1S F Worl

To develop technical insights necessary to mitigate damage to offshore and coastal facilities
due to extreme wind and seismic effects. The Task Committee will plan, promote, and develop
research initiatives to meet this objective, and will disseminate the results of their research for
incorporation into future specification or design guidelines. Criteria for the design of offshore
and coastal facilities may differ greatly from their onshore counterparts. These differences can
arise due to their unique design or mass distribution, to the fluid/structure or wind/structure
interaction, to the placement of foundation elements in or on soft, fully saturated soils that can
be subject to large hydrodynamicpressures, and to the lack of specific environmental data or
the engineering experience that has been developed for most onshore sites.

The scope of work includes:

M

2

3)

4

)

(6)

Sponsoring and conducting workshops and meetings to identify key area of research,
opportunities for cooperation, and the exchange of knowledge.

Predicting strong ground motions for offshore and coastal sites including assessing the
effects of basin geometry, linear, and nonlinear local geological effects using actual
seafloor response measurements.

Determining the dynamic response and the interaction of structure/foundation/soil
systems to seabed motions and/or extreme wind forces.

Assessing the dynamic response and behavior of various operational facilities mounted
on offshore and coastal structures.

Developing assessment methodologies for seismicity and other characteristics of
potential seismic sources (e.g. faults) for offshore and coastal sites in regards to how
these conditions relate to structural design criteria.

Promoting the implementation of new research results into current design and
construction processes.




(7

®

Developing research efforts to include laboratory and field programs to obtain data on
the response of offshore and coastal facilities to extreme wind and seismic forces.

Creating performance standards, design specifications, guidelines, and code
recommendations for application to new construction as well as remedial action for
existing facilities.

2. Accomplishments

)

Conducted two workshops on Wind and Earthquake Engineering for Offshore and
Coastal Facilities (early and mid 1990s).

(2) Published and distributed the Proceedings of the second workshop to Task Committee
members and both sides Secretaries-General.

3. Future Plans

(1) Develop workshop agenda of the third U. S. -Japan Workshop on Wind and Earthquake

)

Engineering for Offshore and Coastal Facilities, June 1998, Japan.
Coordinate, where possible, on-going research on wind and earthquake engineering for

offshore and coastal facilities that are of interest to the Task Committee members
including sharing research reports.
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Improved Analysis of Extreme Wind Loads on Low-Rise Structures

by M. R. Hajj"’, D. A. Jordan® and H. W. Tieleman"

ABSTRACT

Characterizing atmospheric. turbulence and determining
the far-field velocity-pressure relation are important for
simulation and prediction of extreme wind loads on
structures. In this work, we show some shortcomings of
Fourier decomposition and present wavelet analysis as a
better suited technique for characterizing turbulence and
modeling velocity-pressure relation. Examples from full

and model scale experiments are presented. The results

show that, with wavelet analysis, one could establish an
intermittency character for atmospheric turbulence and
relate low-pressure peaks to highly turbulent events in the

atmospheric wind.

KEYWORDS: wind engineering, low-rise structures,

turbulence, sepctral analysis, wavelet analysis.

1)Department of Engineering Science and Mechanics, Virginia Tech, Blacksburg, VA 24061

2)School of Engineering and Applied Science, University of Virginia, Charlottesville, VA 22903

Active Mitigation of Wind-Induced Response-progress, Issues and Prospects

by Bogusz Bienkiewicz" and Peter M. Young®

ABSTRACT
The paper presents a brief overview of recent
developments in the area of structural response control,
with focus on active mitigation of wind-induced effects.
Addressed are outstanding issues of response control and
aspects specific to active control of wind-induced
vibrations. control

Discussed are also strategies,

successfully implemented in non-civil engineering
applications, which appear to be of tremendous, yet
currently underutilized, potential for control of the
response of buildings, bridges and other structures. A brief
tutorial on optimal and robust response control is presented
and application of robust control techniques is illustrated
by considering a simple example. Optimal and robust
control strategies are considered analysis and design of an

ideal model of a structure and a model subject to

unmodeled dynamics and real parametric uncertainly.
Reference is made to the existing analysis and simulation
tools (Matlab/Simulink/ 2 -Tools) available to aid in robust
controller design and validation. Potential impact of these
techniques on the expected performance and reliability of
practical active control systems for civil engineering
applications is assessed. Finally, an initiation of a
collaborative research, focused on application of robust

active control for mitigation of wind-induced response is

proposed.
KEYWORDS: active control; buildings; bridges;
international collaboration; mitigation; u© -synthesis;

response control; robust control; wind effects
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An Investigation of Tuned Liquid Dampers for Structural Control

by Dorothy Reed"’ , Harry Yen" , Jinkyu Yu® and Sigurdur Gardarsson®

ABSTRACT

Rectangular and circular tuned liquid dampers were
investigated through shaking table tests for large amplitude
excitation. The experimental results confirm earlier work
undertaken  for excitation and
considerably contribute to the body of knowledge
describing tank behavior under large amplitude excitation.

small amplitude

In addition to the experimental investigation, extensive

numerical modeling was undertaken for the rectangular

tanks. In particular, the random choice method of solving
the fully nonlinear shallow-water -wave equations was
found to capture the underlying physical phenomenon
adequately, including wave breaking, for most of the
frequency range of interest. Regardless of the geometry,
the tank behaves as a hardening spring system due to the
liquid sloshing motion. This trend is enhanced as

excitation amplitude increases.

1)Professor, Dept. of Civil Engineering, University of Washington, Seattle, WA 98195, USA
2)Graduate Research Assistant, Dept. of Civil Engineering, University of Washington, Seattle, WA 98195, USA

Wind Engineering Research and Development in the United States

by Ahsan Kareem"’ , and Tracy Kijewski®

ABSTRACT

This paper provides an overview of the current direction in
wind engineering research in the United States. While
various projects in hazard mitigation and risk assessment
have been prompted by recent hurricanes, other efforts
have been devoted to improving current technologies. A
wide host of active topics in wind engineering research,

undertaken on the governmental, private, and university

level, are addressed, ranging from bluff body

aerodynamics to computational wind engineering.

KEYWORDS:

tornadoes, reliability, hazard mitigation, low-rise building

turbulence,  vibrations, hurricanes,

testing, computational wind engineering, bridge

aerodynamics, building envelope.
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Modeling Dynamic Field Phenomena with the Army Centrifuge

by R. S. Steedman"’ , W. F. Marcuson II* and R. H. Ledbetter”

ABSTRACT

The U.S. Army Engineer Waterways Experiment Station
(WES), located in Vicksburg, Mississippi, has recently
installed a uniquely powerful and large centrifuge.
Although much of the recent world-wide interest in
centrifuge modeling has concentrated on geotechnical
problems, the new WES centrifuge facility will address
research needs in physical modeling across the full range
of engineering applications. The purpose of this paper is to
describe the WES centrifuge, to discuss current research
being conducted in the centrifuge facility and our vision
for the future. The research described here will focus on

field problems involving dynamics particularly earthquake

work and blast loading. However, the WES centrifuge is
uniquely broad-based in its research applications; many
types of field problems, involving fluid-flow, heat transfer,
and cyclic and static loading are being addressed in a wide
range of fields: geotechnical, structural, environmental,
hydraulics, coastal engineering and engineering for cold

regions. Some initiatives in these areas are also described.

KEYWORDS: centrifuge; physical modeling; dynamic

loading; earthquake engineering; blast phenomena;
groundwater; cold regions; dredge material; contaminant

mitigation
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Earthquake Strong Ground-Motion Measurement for public Safety (Preliminary Procedures for

Estimates of the Number and Location of Strong-motion Stations Needed to Significantly Improve Public Earthquake

Safety)
by Roger D. Borcherdt"

ABSTRACT

Tragic life and property losses from recent earthquakes
dramatically illustrate the need to reduce the impact of
future earthquakes to manageable levels. Quantitative
measurements of damaging shaking using modemn
instrument technology provide an important new
opportunity for significant progress. Thorough sets of
shaking measurements on the ground and in man-made
structures are essential for improving earthquake resistant
design and for improved emergency response capabilities.
A new methodology is based on estimates of the annual
exceedance rate and annual population exposure for 0.1g,

as inferred from probabilistic seismic hazard calculations.

Preliminary estimates derived for the United States and
Puerto Rico indicate that as many 7100 ground-motion
stations are needed to ensure that the next major
earthquake is adequately recorded. The estimates, when
considered with corresponding estimates for man-made
structures, suggest that major new efforts are needed in
some urbanized areas to ensure complete sets of

measurements for Public Earthquake Safety.

KEYWORDS: Strong-motion instrumentation, Earthquake
hazard reduction, Emergency response, Strong motion,

National Seismic Hazard Maps.
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Site Ampliﬁcations for Generic Rock Sites

by David M. Boore"’ and William B. Joyner”

ABSTRACT

Seismic shear-wave velocity as a function of depth for
generic rock sites has been estimated from borehole data
and studies of crustal velocities, and this velocity has been
used to compute frequency-dependent amplifications for
zero attenuation for use in simulations of strong ground
motion. We define a generic rock site as one whose
velocity at shallow depths equals the average of those from
the rock sites sampled by the borehole data. Most of the
boreholes are in populated areas and for that reason the
rock sites sampled are of particular engineering
significance. The amplifications on rock sites sampled by
the boreholes can be in excess of 3.5 at high frequencies,
in contrast to the amplifications of less than 1.2 expected
on very hard rock sites. The consideration of unattenuated
amplification alone is computationally convenient, but
what matters for ground-motion estimation is the
combined effect of amplification and attenuation. For
reasonable values of the attenuation parameter « ,, the
combined effect of attenuation and amplification for rock
sites peaks between about 2 to 5Hz with a maximum level
of less than 1.8. The combined effect is about a factor of

1.5 at 1Hz and is less than unity for frequencies in the

range of 10 to 20Hz (depending on « ).

The borehole data yield shear-wave velocities (V,)of 618
and 306ms for “rock” and “soil” sites, respectively, when
averaged over the upper 30m. From this, we recommend
that V;, equals 620 and 310m/s for applications requiring
the average velocity for “rock” and “soil” sites in western
North America.

By combining the amplifications for rock sites and the site
factors obtained from our ahalysis of strong-motion data,
we derive amplifications for sites with V,=520m/s
(NEHRP Class C, corresponding to a mix of rock and soil
sites)and V,,=310 and 255m/s (average soil and NEHRP
Class D sites, respectively). For the average soil site the
combined effect of amplification and attenuation exceeds a
factor of 2.0 for frequencies between 0.4 and about 4Hz,
with a peak site effect of 2.4; the peak of the NEHRP Class
D site effect is 2.7.

This paper is a shortened version of a recently published

paper(Boore and Joyner, 1997).

KEYWORDS: Earthquakes; frequency; seismic share-

wave velocity; site amplification.
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Planning and Implementation of a Soil-Structure Interaction Experiment

by Mehmet Celebi "’

ABSTRACT

The significant parameters in developing a soil-structure
interaction experiment are reviewed. The parameters were
described within five major recommendations determined
during a workshop held in 1992. These recommendations

of the workshop are presented. The current status of the

soil-structure interaction experiment are discussed.

KEYWORDS: soil-structure-interaction, building, shear

wave velocity, stiffness, foundation.
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Simplified Design Provisions for Hybrid Precast Connections

by Geraldine S. Cheok'’ and H. S. Lew®’

ABSTRACT

A rational design procedure is presented to compute the
probable moment, the nominal moment, and the story drift
capacities of a hybrid precast moment-resisting beam-to-
column connection. The hybrid connections consist of
mild steel which is used to dissipate energy by yielding
and high strength prestressing steel which is used to
provide the shear resistance through friction developed at
the beam-column interface by the post-tensioning force.
The design procedure is based on 1/3-scale hybrid precast

beam-to-column connections tested at the National

Institute of Standards and Technology (NIST). The
simplified procedure relies on the stress-strain behavior of
mild steel up to its ultimate strength and is based on

equilibrium considerations at the beam-column joint.

KEYWORDS:
concrete,
capacity,

procedure.

Building technology, beam-column,

connection, joint, drift capacity, moment

precast, post-tensioning, seismic design

)Research Structure Engineer, National Institute of Standards and Technology, Gaithersburg, MD.
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Seismic Design of Non-Structural Building Components in the United States

by Andrew W. Taylor”’ and Long T. Phan®

ABSTRACT

Seismic design requirements for nonstructural building
components of five major building codes, including the
1994 Uniform Building Code, the 1994 Standard Building
Code, the 1994 NEHRP Recommended Provisions for
Seismic Regulations for New Buildings, the New Zealand
Building Code, and nonstructural provisions used in Japan,
were reviewed in this study. Comparisons of codes reveal

wide variation in seismic force and displacement

requirements for nonstructural components, both in terms
of levels of stringency and levels of details. The difference
in seismic force requirements between the most and least

stringent codes can be more than five times.

KETWORDS: building codes;
earthquake

seismic design suspended ceilings

building technology;

engineering; nonstructural components;

1),2)Research Structural Engineer, Structures Division, Building and Fire Research Laboratory, National Institute of
Standards and Technology, Gaithersburg, Maryland, USA, 20899

—101—




Shake-Table Testing of U.S. and Japanese Bridge Column Designv

by W. Phillip Yen"’, James D. Cooper® , Toru Terayama®’ and Hisanori Otsuka®’

ABSTRACT

This paper described a preliminary finding of shake-table
tests of three one-sixth scale models that were designed
from a U.S. and Japanese cooperative study in comparative
seismic design of bridge columns. This study was
undertaken by the Federal Highway Administration's
(FHWA) Turner-Fairbank Highway Research Center and
Japan's Public Works Research Institute (PWRI). Test

results reflected the different design approaches, and
earthquake patterns (strong ground motion data) occurred
in this two countries. Future investigations needed of the

test results were discussed.

KEYWORDS: Seismic Design; Comparative Design;
Shake Table Test; Bridge Design; Residual Displacement.
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Rapid Needs Assessment and Loss Estimation from Natural Hazards: Lessons Learned from

Hurricane Marilyn, U.S. virgin Islands

by Joel D. Selanikio "’ , Josephine Malilay"’ and W. Dana Flanders®

ABSTRACT

Rapid epidemiologic assessment of needs and estimation
of losses in areas affected by disasters is becoming
recognized as one of the most important first steps in
guiding the relief and recovery efforts (1). A cluster
sampling technique adapted from one developed for the
Expanded Program on Immunizations of the World Health
Organization is currently being refined. This technique
was used in the United States Virgin Islands after

Hurricane Marilyn (and in Florida after Opal). In this
paper, the results of that work, and the lessons learmed, are
summarized. In addition, future directions for further

refinement of the technique are discussed.

KEYWORDS: disaster; cluster survey; hurricane; needs

assessment; loss estimation
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Hurricane Fran Storm Surge Assessment

by William E. Roper"’

ABSTRACT

This paper describes Hurricane Fran as it approached the
North Carolina Coast on September 3, 1996, until land fall
on September 5th. An overview of the impact in damage
and lose of life is presented. The storm surge analysis
conducted by the Corps of Engineers for the Federal
Emergency Management Agency is summarized. High

water marks were identified and recorded at 211 locations.

Water level time history is presented at six locations, and
water discharge rates at 13 positions along the North
Carolina coast. Inundation maps were developed for the

surge effected coastal regions.

KEYWORDS: hurricane; storm surge; high water mark;

inundation maps; Hurricane Fran.
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Use of Relationships between Moment Magnitude and Water Level Measurement Station

Amplitudes by the Tsunami Warning System to Forecast Tsunamis in the Far Field

by Michael E. Blackford "’

ABSTRACT
The United States Tsunami Warning System uses the
surface wave magnitude as its criteria for issuing either a
Tsunami Information Bulletin or a Regional Warning/
Watch immediately following the occurrance of potentially
earthquakes in the Pacific.

developments in seismometry and the characterization of

tsunamigenic Recent
earthquake size by the relatively rapid determination of
seismic moment has led the System to consider adopting
the moment magnitude, derived from the seismic moment,
- as the criteria for message issuance in the next few years.
Moment magnitude is now used by the System to assist in
making decisions about continuance or cancellation of

warnings. This is possible because statistically significant

relationships have been derived between tsunami source
area and impact area pairings, which is in essance a
quantification of tsunami history. Using Hawaii as an
example, it would take an earthquake with at least a
moment magnitude of 8.4 in the Alaska-Aleutian area to
generate a tsunami in Hilo that would begin to be
considered destructive. Thus, one would certainly lean
toward canceling a wamming for an earthquake with a

moment magnitude around 8.0.

KEYWORDS: surface

magnitude; tsunami warning; tsunami amplitude;

wave magnitude; moment

destructive tsunami
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U.S.-Japan Cooperative Earthquake Research Program on Composite and Hybrid Structures -

U.S.-side Progress

by Subhash C. Goel "’

ABSTRACT

A five-year research program on Composite and Hybrid
Structures as Phase 5 of the U.S.-Japan Cooperative
Earthquake Research Program was recommended to be
initiated in 1993 .in both countries. The research work in
Japan started in fiscal year 1993. However, fuller
participation of researchers on both sides started in early
summer 1995. The sponsorship of the program is by the
National Science Foundation in the U.S. and by the
Ministry of Construction along with a number of industry
groups in Japan. This paper presents a brief status report of
the program and research progress made to date on the U.S.
side. Because of diverse and broad scope of the subject
area, the research program is organized into the following

four groups: Concrete Filled Tube Column Systems

(CFT); Reinforced Concrete (RC) and Steel Reinforced
Concrete (SRC) Column Systems (RCS); and RC/SRC
Wall Systems (HWS); New Materials, Elements and
Systems (RFI). A theme structure with well selected layout,
geometry and design loads for the research is also
presented, which provides a common focus for various
systems to be studied, and also a common prototype
structure from which the components and sub-assemblages

are drawn.

KEYWORDS: Concrete Filled Steel Tube; RC Column
with Steel Girder; RCS Core Wall with Exterior Steel

Frame; New Materials Elements and Systems.
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The Use of GIS in Loss Estimation and Risk Assessment

by Gil Jamieson” and Jeff Milheizler "’

ABSTRACT

Recent developments in the technology of Geographic
Information Systems (GIS) have facilitated data analysis
and display. The power of today's computer systems, in
conjunction with state-of-the-art software, gives users the
ability to analyze large quantities of data in a relatively
short period of time. The Federal Emergency Management
Agency (FEMA) is taking advantage
FEMA has developed a nationally

of these
developments.
applicable state-of-the-art earthquake loss estimation
methodology called HAZUS. This program looks at an
earthquake hazard and compares it to the built
environment that is affected by the hazard. In addition to
providing estimates on the amount of building damage and
the cost of replacing and/or repairing these buildings,
HAZUS also looks at secondary effects of the quake such

as fires that may result due to the event and how many
people may require shelter. These results provide
emergency managers with a better understanding of
potential earthquake losses. Although HAZUS includes a
large amount of default data, it is important to understand
that improving this information will improve the loss
estimate. Loss estimation provides an excellent
opportunity for international collaboration and partnership.
As HAZUS expands into the multi-hazard realm, these
the benefits of

GIS will become a “ multi-hazard loss estimation

opportunities will increase. Likewise,

methodology.”

KEYWORDS: earthquake geographic

information systems; HAZUS; loss estimation; mitigation

modeling;
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Accessing Natural Hazards Data from CD-ROM and on the Web

by Allen M. Hittelman" and Paula K. Dunbar"’

ABSTRACT

The National Geophysical Data Center and its collocated
World Data Center-A for Solid Earth Geophysics acquires,
processes, and analyzes technical data that are useful in
natural hazards risk assessment. These data sets include
information on earthquakes, tsunamis, topography, and
global ecosystems. Personnel at NGDC are continually
researching new technologies for disseminating these data.

This paper presents several examples of seismicity,

earthquake strong motion, hazards images, and ecological
characterizations available on CD. Interactive search and
retrieval capabilities via the World Wide Web of NGDC
hazards data are also described.

KEYWORDS:  earthquake;
geophysical data; GIS; GeoVu; seismicity; strong motion;

environmental  data;

topography; tsunami; World Wide Web
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Wind-Induced Response of a Roof Purlin

by Jianming Yin"’, Douglaé A.Smith® and Kishor C. Mehta®

ABSTRACT

The proper orthogonal decomposition (POD) technique is
used to estimate the fluctuating response of a roof purlin
on the Texas Tech University full-scale test building. The
contribution of the first three eigenvalues to the total
energy is calculated and agrees with the wind tunnel
results. The accuracy of the reconstruction of the pressure

time series is investigated. The static and fluctuating

response coefficients for pressure taps are calculated and

compared in this paper.

KEYWORDS:

decomposition (pod) technique; purlin; wind-induced

full-scale test; proper orthogonal

response

)Research Assistant, Department of Civil Engineering, Texas Tech University, Lubbock, Texas, 79409-1023, USA
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Design of Light-Gauge Steel Shearwalls for Residential Construction in High Wind and

Seismic Conditions

by Jay H. Crandell’ , Shawn McKee" and William F. Freeborne®

ABSTRACT

Light-gauge steel framing has recently become recognizes
as a viable alternative framing method for residential
construction in the U.S. With this recognition, the need to
efﬁcienﬂy design for lateral loads produced by wind and
seismic forces has prompted research to fill this need. This
paper reviews the current status of shearwall design data
using light-gauge steel framing and wood-based structural

panels. Pilot tests to investigate the applicability of a new

design method for shearwalls, known as the “perforated
shearwall” method, are presented. Findings from the pilot
tests indicate that the method is applicable to light-gauge
steel walls and that additional testing is needed to improve

the method since it appears conservative.

KEYWORDS:
shearwall; testing; wind

design; light-gauge steel; seismic;
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Corps of Engineer Earthquake Engineering Research Program for Dams

by William E. Roper"’

ABSTRACT

This paper summarizes the ongoing research work at the
Corps of Engineers in the area of earthquake engineering
for Dams. This seven year $ 20 million program involves
twenty-one specific work unit efforts and a number of
public and private sector partmers. The program is
managed at the Corps' Waterways Experiment Station. The
scope of the program is presenfed and a selected number of

specific work unit areas are reviewed. The program
addresses both the geotechnical and structural aspects of

dams and related facilities.

KEYWORDS: Earthquake engineering; dams; earthquake;
laboratory testing; research; seismic loading; seismic

signal

)Director, Civil Works Research and Development, US Army Corps of Engineers, Washington, DC

National Strong-Motion Program of the U.S. Geological Survey

by Mehmet Celebi "’

ABSTRACT

The purpose of this paper is to provide current information
related to the United States Geological Survey (USGS)
National Strong Motion Program (NSMP). The significant

part of the information provided can be found on the

USGS Web Site: agram.wr.usgs.gov (Figure 1).

KEYWORDS:
spectra, web page, structural response, frequency

strong-motion, building, attenuation,
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Seismic Hazard Criteria for the U.S. Department of Energy Reservation in Oak Ridge, TN

by Karen E. Shaffer" , R. Joe Hunt"’ , Harish Chander® and J. K. Kimball®’

ABSTRACT

Seismic hazard criteria have been in use at the U.S.
Department of Energy (DOE) reservation in Oak Ridge,
TN since the early 1950s. In response to evolving DOE
Orders and technical standards, as well as significant
advances in earthquake ground motion engineering, site
specific seismic hazard criteria for the Oak Ridge
Reservation have been developed based on the Lawrence
Livermore National Laboratory and Electric Power
Research Institute (EPRI) methodologies. This paper
presents the site specific criteria development
methodology and provides the Oak Ridge site-specific
seismic hazard criteria. A comparison of the Oak Ridge
site-specific seismic hazard criteria with the results

obtained from 1996 U.S. Geological Survey seismic

hazard maps is also provided.

The Oak Ridge National Laboratory, the Oak Ridge Y-12
Plant, and the East Tennessee Technology Park comprise
the Oak Ridge Reservation. Plant operations are directed
by the DOE-Oak Ridge Operations office. Lockheed
Martin Energy Systems, Inc. is the managing and
operating contractor for the Oak Ridge Y-12 plant and the
East Tennessee Technology Park. Lockheed Martin
Energy Research, Inc. is the managing and operating

contractor for the Oak Ridge National Laboratory.

KEYWORDS:

response spectra; seismic hazard

criteria; ground motion attenuation;

1)Lockheed Martin Energy Systems, Inc. Oak Ridge, TN 37831-8218
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National Earthquake Loss Reduction Program a New Approach for the United States

by Robert H. Volland"’

ABSTRACT
The United States' Earthquake
Reduction Program has been expanded, based on a study

National Hazards
requested by the Congress and completed by the Office of
Science and Technology Policy. The study resulted in the
establishment of the National Earthquake Loss Reduction
Program, which brings twelve or more additional Federal

agencies into the Federal govermment's effort to reduce the

Nation's seismic vulnerability.

- KEYWORDS: earthquakes; earthquake hazards reduction;

NEHRP; seismic design; vulnerabilities

1)National Earthquake Loss Reduction Program, Federal Emergency Management Agency
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