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

National Institute of Standards and Technology, Gaithersburg, MD
16-19 May 2000

The following resolutions are hereby adopted:

1. The Thirty-Second 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 ideas and areas
to strengthen cooperative activities in support of the Panel’s mission.

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

a. Technology Exchanges. Technical experis, 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, symposia, or

committee meetings; approximately 300 specialists from both countries participated
in these activities:

1.

Task Committee (C), 6th U.S.-Japan Joint Technical Coordinating Committee
Meeting on Composite and Hybrid Structural Systems, 25 March 2000, Los
Angeles, USA. '

Task Committee (C), 1st U.S.-Japan Technical Coordinating Committee Meeting
on Auto-Adaptive Media (Smart Structural Systems), 6-8 January 2000, Tsukuba,
Japan. )
Task Committee (E), 1st U.S-Japan Workshop on Design for Wind and Wind
Hazard Mitigation, 24-26 May 1999, Tsukuba, Japan.

Task Committee (G), 1st U.S.-Japan Workshop on Seismic Information Systems,
15-16 November 1999, Tsukuba, Japan. :

Task Committee (J), 15th Bridge Workshop, 9-10 November 1999, Tsukuba,
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 High-




4.

Level U.S.-Japan Earthquake Policy Cooperation Forum, 20-22 October, 1998,
Seattle, Washington, USA, and in the Second Forum, 10-12 November, 1999,
Yokohama, Japan. The Panel will continue to provide, in close cooperation with the
Earthquake Disaster Mitigation Partnership, technical leadership and participation in
the Third High-Level Forum Meeting that will address five themes: 1. Strategi'es to
encourage implementation of preparedness and loss prevention measures; 2.
Exchange of information and experience on tsunami hazards and risk reduction; 3.
Lessons learned from recent large-scale earthquakes around the world; 4. Establishing
the development of a joint presentation that describes the High-Level Forum
achievements and a strategy for international dissemination; 5. Plans for future

cooperation. Appropriate Task Committees will respond to the Common Agenda in
planning their work.

The Panel approved the Task Commiitee reports presented during the 32nd 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 endorses the following five (5) proposed Task Committee Workshops or
Committee Meetings during the coming year:
a. Task Committee (A), 2nd U.S.-Japan Workshop on Soil-Structure Interaction, March,
2001, Tsukuba, Japan.
b. Task Committee (C), 2nd U.S.-Japan Technical Coordinating Committee Meeting on
Auto-Adaptive Media (Smart Structural Systems), by the end of 2000, USA.
c. Task Committee (C), International Workshop on Performance-Based Design of
Building Structures, November 13-15, 2000, Tsukuba, Japan.
d. Task Committee (D), 3rd U.S.-Japan Workshop on Advanced Research on
Earthquake Engineering for Dams, in 2001, USA.
e. Task Committee (G), in coordination with Task Committee (A), Workshop on

Seismic Information Systems, 2000, in conjunction with the 3rd High-Level Forum
Meeting, USA.

Task Committee (I), 6th Tsunami Workshop, 2001, USA.

g. Task Committee (J), 16th U.S.-Japan Bridge Workshop, October 2000, Lake Tohoe,
USA.

In the event that T/C co-chairs deem it essential to conduct a joint meeting or workshop
that is not included in this endorsement, the T/C co-chairs will make such a request through




10.

their respective Secretary-General for approval by the U.S. and Japan Joint Panel Chairmen.

Scheduling for the Workshops will be done by the U.S. and Japan Chairmen of the Task
Committees with concurrence of the Joint Panel Chairmen. Both sides' Secretaries-General
will be kept informed of the plannfng, conduct and results of workshops or. committee
meetings including resolutions and reports. Results of each activity conducted before the
33rd Joint Panel Meeting will be presented at the 33rd Joint Panel Meeting.

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 recognizés the importance of using available large-
scale testing facilities and complementary capabilities in both countries. Thus, these
activities should be continued, strengthened, and expanded. Further, the Panel will study
the feasibility of establishing a network for live transmission of experimental testing,
including data, models, and simulation tools.

The Panel recognizes the significant vulnerability of residential construction to natural
hazards and believes that reduction of life and property losses in the housing sector is
critical for both sides and in other parts of the world. The panel affirms the need to make

disaster-resistant housing a priority and to strengthen activities in support of this objective
in the future.

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

Liquefaction and Countermeasures and on Auto-Adaptive Media (Smart Structural
Systems).

The Panel recognizes the importance to continue to seek means to contribute to the
International Organization for Standardization (ISO) through participation of its members
and related agencies in appropriate ISO Technical Committees. The Panel also recognizes
the importance of continuing the related information exchange to contribute to the ISO.

The Panel will continue to transfer technical information obtained through the Panel and
Task Committee activities including technology transfer on wind and seismic effects to
developing countries.

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 Public
Works Research Institute (PWRI) and the National Institute of Standards and Technology
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12.

13.

(NIST) will maintain the electric mailing list aid in the distribution of information to Panel
members.

The Panle, in recognition of its many strengths and past successes and a desire to position
itself both functionally and organizationally to address future challenges, will develop
jointly a strategic Plan for the UINR Panel on Wind and Seismic Effcets. An Ad-Hoc
Committee will be formed to develop the Strategic Plan that will:
Evaluate the current organization, task committee strucutre, annual technical meeting
and site visit program, cooperative research projects, and related operating procedures.
Assess corrent and emrging technical needs and interests of governmet agencies in the
two countries such as Performance-Based Design and Rehabilitation.
Review options for Panel affiliations/linkages with different U.S.-Japan government-
to-government cooperation mechanisms, including participation of industry and
university representatives.
Review options for streamlining and inceasing the efficiency of Panle operations and
for moving toward more effcetive operating procedures.
Develop new proposals for Panel functional statement, organizational structure and
membership, operational procedures (including procedures for requesting and
approving the formation of new Task Committees and for conducting cooperative
research projects and workshops), and government-to-government affiliation
mechanisms.
Additionally, the Ad-Hoc Committee will take into considerartion recommendations from
the report on U.S.-Japan Dialodue on the Role of Science and Technology in Society Into
the New Millennium in forming its recommendations. The U.S.- and Japan-side Chairs
will nominate two individuals each to serve on the Ad-Hoc Committee as soon as possible.
The Ad-Hoc Committee wil present the Draft Strategic Plan by October 1, 2000 for joint
review and approval by the U.S- and Japan-side Chairs.

The Panel published its seventh newsletter issue, Wind and Seismic Effects, Winter 2000.

Continuation of the publication of the Panel’s newsletter in accordance with the Panle
Strategic Plan.

The Thirty-Third Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects
will be organized by the successor to the Public Works Research Institute, Tsukuba, Japan,
after the reorganization of the Japanese Governmental Ministries and Agencies, in May

2001. Dates, program, and itinerary will be proposed by the Japan-side with concurrence
of the U.S.-side Panel.
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REPORT ON TASK COMMITTEE A
STRONG MOTION DATA AND APPLICATIONS

Date: 19 May 2000
Place: National Institute of Standards and Technology, Gaithersburg, USA
Attendees: Japan side Takashi Nagao (Chairman) PHRI
Izuru Okawa BRI
U. S. side Mehmet K. Celebi (Acting Chairman)  USGS
Richard Olsen ERDC, WES
Michael Blackford NOAA/NWS

1. Objective and Scope of Work

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.

2. Accomplishments

During the 32" UJNR Panel on Wind and Seismic Effects meeting, presentations made related to
the M=7.4 August 17, 1999 Izmit (Turkey) and M=7.2 November 12, 1999 Duzce (Turkey) and
M=7.3 September 18, 1999 Chi-Chi (Taiwan) earthquakes revealed the wealth of strong-motion
data recorded during these events. The additional data sets will impact earthquake engineering and
engineering seismology studies and practices for years to come. These earthquake records
enriched the data base for near-fault (<10 km) records by tenfold and they exhibit very large
velocities (>300cm/s) and permanent displacements (>8M). These records are in addition to those
from the 1994 Northridge and 1995 Great Hanshin earthquakes which had a tremendous impact on
various aspects of the strong motion studies, including characterization of near field motion and




site response. In addition, activities conducted by Task Committee A members during 1999 and
2000 are:

(1) Close monitoring of the on-going changes and new proposals for seismic guidelines and
codes, including those of UBC97, NEHRP97 in USA and ISO/WG67 in J apan and the new
International Building Code 2000. '

(2) Contributions of the chairmen and members of Task Committee A to 12™ World
Conference on Earthquake Engineering (12WCEE; Jan. 2000; Auckland, New Zealand).

(3) Official incorporation of COSMOS (Consortium of Organizations for Strong-Motion
Observation Systems). This new organization is now planning to work on specific
workshops and standardization of strong-motion data bases. Efforts are underway to
determine procedures for expanded international participation.

(4) Completion of K-net through the efforts of Japan-side 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. Data is being disseminated with
CD_ROMs in both Japanese and English.

(5) Beginning of implementation of a new ANSS (Advanced National Seismic Systems)
initiative in the United States under the leadership of the USGS. Before end of FY2000
(September 30, 2000), with the funding provided by U.S. Congress, there will be 80 new
real-time stations in the United States (40 in Northern California, 20 in Pacific Northwest
and 20 in and around Salt Lake City). A brochure describing this initiative was distributed
to UJNR members. In future years, this program will deploy additional real-time stations
will further help in improving shake maps for use by earthquake response managers.

(6) Contributions of the task committee members to the organization of a workshop on
“Strong-motion Instrumentation of Civil Engineering Structures” funded by NATO, NSF,
USGS, and others (Istanbul, Turkey; June 2 — 5, 1999). Co-director of the workshop, Dr.
Celebi, reported that the proceedings of this workshop is now being finalized.

(7) A USGS Report on August 17, 1999 Izmit (Turkey) earthquake [USGS Circular 1193!
with contributions from panel members has been distributed to participants of the 32"
Panel Meeting. ’

(8) A USGS Report describing the aims of the ANSS (Advanced National Seismic Systems)
has been distributed to the participants of the 32™ Panel Meeting.

5 . Future Plans

The future plans include:

(1) Coordination and follow-up, when appropriate, of ongoing US and Japan developments
in strong motion recording programs and data dissemination in conjunction with
activities of recently established committees and organizations. such as COSMOS.
Realizing the importance of strong-motion data to earthquake hazard mitigation, T/C A
suggests the establishment of links on UINR Web page to the Web pages of major US
and Japan agencies where strong-motion data information are available without
restrictions. Coordinate these links also with Cosmos.

(2) Recognizing the increasing emphasis in the engineering and emergency response
communities on near-real-time data availability, T/C A will continue to promote the use
of, and exchange of information on, new developments in real-time strong motion data
acquisition, processing, and notification. This activity will be in conjunction with the
proposed TC on Seismic Information Systems. In this context, the task committee will
follow with interest the new ANSS (Advanced National Seismic Systems) initiative that
is being implemented in the United States.




(3) Drs. Okawa and Celebi proposed, and the committee accepted, the organization of a 2™
US-Japan Workshop on Soil-Structure Interaction, in Tsukuba, Japan, in March 2001.

(4) Development of recommendations for the Common Agenda, possibly in a workshop
regarding US and Japan needs for strong-motion measurements in densely urbanized
areas to significantly improve pubic earthquake safety.

(5) Encourage, where and when appropriate, follow-up of ongoing developments in seismic
hazard map and seismic guidelines to be generalized for worldwide use.

(6) In coordination with Task Committee G, a joint workshop will be held on Seismic
Information Systems and Damage Detection. The time and venue of the workshop will be
in coordinated with the Third High Level Forum being planned during Fall 2000.
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Report of Task Committee B
TESTING AND EVALUATION PROCEDURES FOR BUILDING SYSTEMS

Date: May 16, 2000
Place: National Institute of Standards and Technology, Gaithersburg, MD
Attendees: U.S. Side H. S. Lew (Chairman) NIST
Japan Side  C. Minowa (Acting Chairman) NIED
M. Teshigawara BRI
H. Sugita PWRI
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 the static and dynamic response of structures through both laboratory
testing of prototype structures and filed testing of structures.

The Task Committee:
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Plans and conducts workshops and joint meetings to identify research topics and develop
joint research programs

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

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

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

Develops guidelines for interpretation of test results to improve the design of structures.
Develops methodology for evaluation and interpretation of test results.

Accomplishments

As part of the third phase of the U.S. Precast Seismic Structural Systems Program
(PRESS), the testing of the five-story large-scale (60 percent scale) frame was carried out
at the University of California at San Diego in August 1999. The preliminary results and
conclusions of the testing have been published in the PCI Journal, Nov.-Dec. 1999.

The research program on Composite and Hybrid Structures (CHS) in Japan was
completed in early 1998. A part of results are published in the proceedings of the 12
World Conference on Earthquake Engineering in January 2000.

The research program on CHS in the U.S. was initiated in 1995 under the sponsorship of
the National Science Foundation. Testing of composite wall systems have been
completed.
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The sixth and final U.S.-Japan Technical Coordinating Committee meeting on CHS was
held in March 2000. Progress of research projects and the effective means for
disseminating research results were discussed.

Future Plans

Task Committees B and C are planning to hold a joint meeting during the year 2000 to

- discuss future research plans in the coming decades.

A Task Committee B workshop on test procedure, documentation, retrieval of test data,
and experimental facilities will be planned in the year 2000. The task committee chairmen
of both sides will coordinate the time and location of the workshop.

The Task Committee will consider the future U.S.-Japan Joint Research Program using
available testing facilities in both countries including the 3-D Full-scale Earthquake
Testing Facility, which is being constructed at Miki, Japan by the National Research
Institute for Earth Science and Disaster Prevention.

Task Committee will study the feasibility of establishing a network for live transmittal of
testing in both countries.

Task Committee strongly encourages the CHS program coordinators to prepare reports
summarizing the experimental and analytical research activities on CHS in the U.S. and
Japan. An implementation plan of research results should also be developed.



(B) BRATADRER - BFAEFEICHT SERBLEE

FER : 2000458168

5 A BN RERIMARA CKAXA Y -5 > BT A Y= IN—-5H)

HEE B HWHE (GRREEBSR) RPN KRR
MENREE GRBEREH KRR
£ EFH (B2RAE L ARBER)

1.

KEM H. S. Lew ((F¥ZLER) (NIST)
BRI R UERDLEE

FERBRE, REBENORBETORBEFIS TORRERBL T, AENRER

FEDHZE. ﬁ*&U%LMQ%M&UﬁmmKWE EF—SZENEKTHLEBANE

ER
BN FHEER
(1) HRARBRZHEL, 7—02av”, B«ORRBECLOSRRHBEREL,
HERFRETEZHET S,
(2) BREADEMAEE TRESNIMRHFEZHEST S, ARBABROHBRRD
REFNORROBEREHET S,

(3) BIRE, WHFROKH, FATEELRBEROEREBRLT 3,

(4) REOEHMAREICL > TREENARREROUREBRSICT 010, WE
BREEZSUEENZRRFELHRT .

(5) BERFICERT S 1EOICRBRERBROHA RS1 VEHRT S,

(6) REFBROMEBROLDOF ERERRT S,

. R

(1) KEICEIFA27LF v A MNREHEEXTA (PRESSS) RS =R
—8ELT. SHEBTD6 0%RT—ILORERE1999FE8FAYTAI
ZTREYTAIORICTREL . HEROFERIZ. PC I v —FILD 1
1. 1 2AFCBEEIh TS,

(2) BERICBITSERBERUNATY Y RIBEEL AT A (CHS) HAREEN 1
99 8EMDIILBICETLE. TNSORRO—EIZ2000F1 AN 2W
CEETERXRIN-E,

(3) KEICHIFTECHSOMRHED, KEEE ﬁl@ﬁ%@ﬂk1995¢kﬁ
manri, Aﬁﬁ/ZTALmtéiﬁm%Tbt

(4) ELEEETHRERADCH SHRABAKRESRFZNAREZASN. 200053 AICH
HEINE, IRHBEORERE RICDENSIARBEROFHRERAEICDOVT
E Ry gl




3. IREtE

(1)
(2)

(3)
(4)
(5)

FEREE., FSROVRHEIRZ2RFTTEH/HERSFBOREZETE L T
%,

FEMLE, TRBRFX RRT—IOXEL. RERVRERERICETSD
—42ay7] 2200 0FHFICHETHIFETHD. MEIDIERESRIL.
R, BARICDWTHREETO>BDET S,

EESEE. BRERNTBARIERTRRPBS=ZATICERLTNERRERXR
TEERIERREREF AT S B RKERMRTEEZRTTT S,

EEES(3., REBFRERBETRRET SRy FT—IRBO AR Z IR
ER-R

EXEMEE, ARTERBELZCHS DREER - BITHMIRRUVEDEROER
ZRELUREEDERERBNICHLET S, COMEEFETIE. CHS DR -
BIFICBITIRRBROFIA - #EARICOVWTERTIHDET S,



REPORT OF TASK COMMITTEE C

HIGH PERFORMANCE STRUCTURAL SYSTEMS; DESIGN, EVALUATION,

RETROFIT AND AUTO ADAPTIVE MEDIA

Date: May 16, 2000
Place: National Institute of Standards and Technology, Gaithersburg, MD
Attendees:  U.S.-side H.S. Lew (Acting Chairman) NIST
Japan-side =~ M. Tesigawara (Acting Chairman) BRI
H. Sugita PWRI
C. Minowa NIED

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 the static and dynamic response of structures through both
laboratory testing of prototype structures and filed testing of structures.

The Task Committee:

(1) Plans and conducts workshops and joint meetings to identify research topics and develop
joint research programs

(2) 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.

(3) Facilitates exchange of research personnel, the exchange of technical information and the
use of available testing facilities.

(4) Develops uniform testing procedures, including loading history, for comparison of results
of tests carried out by various researchers, and for establishment of database.

(5) Develops guidelines for interpretation of test results to improve the design of structures.

(6) Develops methodology for evaluation and interpretation of test results.

2. Accomplishments

(1) As part of the third phase of the U.S. Precast Seismic Structural Systems Program

)

€)

(PRESS), the testing of the five-story large-scale (60 percent scale) frame was carried out
at the University of California at San Diego in August 1999. The preliminary results and
conclusions of the testing have been published in the PCI Journal, Nov.-Dec. 1999.

The research program on Composite and Hybrid Structures (CHS) in Japan was
completed in early 1998. The Japan Structural Consultant Association has completed
applications studies for implementing research results. They are published in the
proceedings of the 12 World Conference on Earthquake Engineering in January 2000.

The research program on CHS in the U.S. was initiated in 1995 under the sponsorship of

the National Science Foundation. Testing of composite wall systems have been
completed.



(4)

The sixth and final U.S.-Japan Technical Coordinating Committee meeting on CHS was
held in March 2000. Progress of research projects and the effective means for
disseminating research results were discussed.

3. Future Plans
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Task Committee B is planning to hold a joint meeting to discuss future research plans in
the coming decades.

A Task Committee B workshop on test procedure, documentation, retrieval of test data,
and experimental facilities will be planned in the year 2000. The task committee chairmen
of both sides will coordinate the time and location of the workshop.

The Task Committee will consider the future U.S.-Japan Joint Research Program using
available testing facilities in both countries including the 3-D Full-scale Earthquake
Testing Facility, which is being constructed at Miki, Japan by the National Research
Institute for Earth Science and Disaster Prevention.

Task Committee will study the feasibility of establishing a network for live transmittal of
testing in both countries. '

Task Committee strongly encourages the CHS program coordinators to prepare reports
summarizing the experimental and analytical research activities on CHS in the U.S. and
Japan. An implementation plan of research results should also be developed.
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Report of Task Committee D
EARTHQUAKE ENGINEERING FOR DAMS

Date: May 16, 2000
Place: National Institute of Standards and Technology, Gaithersburg, U.S.A.
Attendees: U.S. Side Robert Hall (Chairman) USAE

Japan Side Yoshikazu Yamaguchi (Chairman) 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. The scope
of work includes:

ey
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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 earthquakes.
Construction of a database that contains measured ground acceleration and dynamic
response of dams and outlet works during earthquakes, and other related information
which is necessary to evaluate their seismic behavior.

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

M

)

G)

In the field of seismic design for embankment dams, Mr. Tomoya Iwashita, PWRI,

finished a one-year (August 1998 — August 1999) research at University of California,
Berkeley.

T/C (D) conducted the Second U.S.-Japan Workshop on Advanced Research on
Earthquake Engineering for Dams in Tokyo, Japan on 7-8 May 1999. The Workshop was
attended by 13 U.S. participants and over 100 Japanese participants, and it served as
productive vehicle for technical exchange among scientists, engineers and specialists.
The technical sessions focused on a variety of topics, including dynamic analysis and
seismic stability evaluation of concrete and embankment dams, site characterization,
vibration testing, and laboratory testing for determination of material properties.

Mr. Tsuneo Uesaka, Mr. Takashi Sasaki and Mr. Masahiho MURASE, PWRI, visited
U.S. Army Engineer Research and Development Center (ERDC) on 13-14 March 2000 to




discuss the future cooperative research works and to exchange the latest results of
research / investigation and technical information about dam earthquake engineering.

3. Future Plans

M)
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Exchange of the results of research / investigation and technical information about dam
earthquake engineering is encouraged.

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

In view of the importance of constructing a database for seismic evaluation of dams and
outlet works, cooperative research on the standardization for location and installation of
strong motion seismographs, and collection and processing of measured seismic data will
be started. Dr. Enrique Mathue, Department of Civil and Environmental Engineering,
Louisiana State University, will complete a six-week joint research with PWRI engineers
during this year at PWRIL Dr. Mathue will work with PWRI engineers in the initial
implementation of the database. This discussion will be useful in developing proper
format of data, which will be obtained from strong motion instrumentation of dams
currently under construction by Ministry of Construction. During the project, he will also
work with PWRI engineers in preparing a technical paper on the comparison of U.S. and
Japan design standard for concrete dam. A proposal to support this research will be sent
by June 2000 to the Japan Science and Technology Agency.

Dr. Michael K. Sharp (U.S. Army Engineer Research and Development Center) will
complete a four-week joint research with PWRI during the next year at PWRI to prepare
a technical paper on the comparison of U.S. and Japan design standard for embankment
dam. The U.S. Army Corps of Engineers through the Earthquake Engineering Program
will fund this research effort.

The proceedings of the Second Workshop will be published and distributed to the T/C
members and Panel secretariats.

T/C (D) will hold the Third U.S.-Japan Workshop on Advanced Research on Earthquake
Engineering for Dams in the next year in USA. The location and time of the workshop
will be determined through correspondence between the chairs of T/D (D). Joint
presentations of cooperative research mentioned in (3) will be made at the workshop.
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REPORT ON TASK COMMITTEE E
DESIGN FOR WIND AND WIND HAZARD MITIGATION

Date: May 16, 2000
Place: ' National Institute of Standards gnd Technology, Gaithersburg, MD, USA
Attendees: US.-side  Harold R. Bosch (Acting Chairman) FHWA
Japan-side  Hiroshi Sato (Co-Chairman) PWRI
Shoichi Saeki _ PWRC

1. Objective and Scope of Work

To exchange technical information and to jointly 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.

The scope of work includes:
(1) Characterization 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 wind and its effects.
(4) Damage and risk assessment.

(5) Wind hazard assessments and wind hazard mitigation.

2. Accomplishments

(1) Held the second joint Workshop on Design for Wind and Wind hazard Mitigation at the
PWRI on May 24-26, 1999. Twelve US-side Task Committee members and 15 Japan-side
members participated in the Workshop. After presenting papers covering wind
characteristics; wind flow, pressure and loading; wind-induced response; and wind
hazards, the participants separated into three groups: wind characteristics and wind
hazards; wind effects on buildings; and wind effects on bridges, and identified research
topics of mutual interest. Before and after the Workshop, the participants visited the
following technical sites: wind tunnels of Meteorological Research Institute, BRI and
PWRI; and the Honshu-Shikoku bridges between Onomichi and Imabari.

(2) The proceedings of the second Workshop were published by PWRI, and distributed to all
the Task Committee members.

3. Future Plans

(1) Plan the third Workshop in the autumn of 2001, possibly at the University of Washington
in the US.




(2) Pursue the possibility of collaborative research on the following topics recommended at
the second Workshop.

1) In the field of wind characteristics and wind hazards,
(a) Wind effects due to complex terrain
(b) Modeling and validation with full-scale data
(c) Joint field studies
(d) Cooperative quick-response post-storm damage assessments
2) In the field of wind effects on buildings,
(a) Development of realistic acrodynamic loads for performance-based structural
design

3) In the field of wind effects on bridges,
(a) Improvement of methods for predicting wind-induced response of cable-
suspended bridges with edge girders
(b) Prediction and mitigation of wind-induced vibration of stay cables
(3) Exchange technical information on the following subjects:

1) Topographical effects on wind and the use of field measurements, numerical models
and geographic information systems (GIS) to study these effects.

2) Control of wind-induced response of structures.
3) Computational fluid dynamics and wind tunnel tests.
4) Prediction of wind-induced response of full-scale structures.

5) Investigation of wind hazards, including post-storm damage assessment
methodologies.

6) Wind resistant design codes, standards and recommendations.
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Report of Task Commiittee F
DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS

16 May 2000

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

Attendees : U. S. Side James Cooper (Acting Chairman) FHWA

Josephine Malilay CDC

Japan Side Keiichi Tamura (Acting Chairman) PWRI

1. Objective and Scope of Work

To improve the performance of lifeline systems during earthquakes and extreme winds, and to
promote the development and implementation of technical and non-technical countermeasures,
including the capability in damage estimation techniques and inspection procedures, through:

(1) Planning and conducting workshops.

(2) Facilitating exchange of technical information and personnel.

(3) Promoting development of design guidelines and standards.

2. Accomplishments

(1) Members of this Task Committee (T/C) participated in the planning and attended the

Second High-Level U.S.-Japan Earthquake Policy Cooperation Forum held in Yokohama
Japan in November 1999. The Forum was 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).

b

3. Future Plans

(1) Encourage collaborative research and development in areas such as: performénce

prediction and post-earthquake damage assessment of lifeline systems; systems approach
to lifeline performance; vulnerability inspection and retrofit techniques; post-earthquake
response; and socio-economic impacts of damage to lifeline facilities.

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

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

(3) Continue to explore cooperative opportunities to address post-disaster public health issues

as a result of disruption to lifeline systems as a part of T/C F. T/C F members will make
recommendations on the appropriateness of incorporating this topic within the T/C F
scope after the appointment of the U.S.-side Chair.

(4) Upon appointment of the U.S.-side Chair, plan and conduct the Eighth Joint Workshop on

Disaster Prevention for Lifeline Systems in Japan. Specific location, time, and theme of




the workshop will be determined through correspondence between the co-chairs of this
task committee.
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Report of Task Committee G
SEISMIC INFORMATION SYSTEMS

Date: 17 May 2000
Place: National Institute of Standards and Technology, Gaithersburg, MD, U.S.A
Attendees: U.S.side William Roper (co-chairman) (NIST)
Stuart Nishenko (co-chairman)  (FEMA)
Mehmet Celebi (USGS)
Japan side Hideki Sugita (co-chairman) (PWRI)
Izuru Ohkawa (BRI)
Akihiro Sanada (PWRI)
Masaomi Teshigawara (BRI)

1. Objective and Scope of Work

The objective of the Task Committee is to plan and coordinate collaborative activities on
following areas;
(1) Technically assist the earthquake policy cooperation under the U.S.-Japan Common
Agenda for Cooperation in the Global Perspective (Common Agenda).
(2) Improve understanding of earthquakes and social impacts through development of
seismic information systems.
(3) Review the principals, objectives, structures and methodologies of existing seismic
information systems and facilitate practical application in both countries.

These objectives will be achieved through 1) planning and conducting workshops, 2) planning and
conducting cooperative research, 3) exchange of information and personnel in administrative and
technical fields, and 4) introducing research accomplishments to guidelines and standards.

2. Accomplishments

(1) The T/C-G members participated in the planning and attended the Second High-level
U.S.-Japan Earthquake Policy Cooperation Forum (High-level Forum) that was held
under the auspices of the Common Agenda, 10-12 November 1999 in Yokohama,
Kanagawa, Japan. The High-level Forum was led by the NLA and FEMA, and political
efforts for the earthquake disaster reduction including the application of seismic
information systems were discussed. Recognizing the importance of continuous
information exchange, both countries agreed to hold the Third High-level Forum in 2000.

(2) The First U.S.-Japan Workshop on Seismic Information Systems was held at PWRI
during 15-16 November 1999. 43 persons including 5 persons from U.S.-side and 38
persons from Japan-side participated, and 27 papers were presented during the workshop.
Following the workshop, a technical site visit was conducted at the NLA, the Tokyo Fire
Department and the Tokyo Gas Company lItd..

(3) The Proceedings of the First U.S.-Japan Workshop on Seismic Information Systems are
published and will be distributed to the workshop participants and the secretariat.




3.

Future Plans

(1) In consideration of the specific topics to be discussed in the Third High-level Forum, the

Task Committee will encourage collaborative activities in the following areas:

1) Application of advanced technologies including GIS, GPS, and satellite imaging

2) Strategies to collect, organize, archive, and distribute data from individual
information systems

3) Cost-effective technologies for the application of seismic information systems

4) Information system for tsunami hazard and risk reduction

(2) The Task Committee will pursue the possibility of collaborative research to compare loss
estimation methodologies, information system architectures, and risk assessment/ crisis
management strategies in both countries.

(3) The Task Committee will pursue information exchange with other related UINR T/Cs
and Panels on common technologies including earthquake ground motion acquisition,
remote sensing of earthquake damage, and tsunami hazard and risk reduction.

(4) The Task Committee will conduct the Second U.S.-Japan Workshop on Seismic
Information Systems at the USGS facilities in Menlo Park, California in 2000. This
workshop will be held in cooperation with Task Committee A and will include damage
detection in the agenda. The U.S.-side will propose a date for the workshop that is in
consideration with the Third U.S.-Japan High-Level Forum.
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DATE:

Report of Task Committee H
SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES

MAY 17, 2000

PLACE: NIST, GAITHERSBURG, MD, USA

Attendees: U.S. side Richard OLSEN (Acting Chairman) WES

Japan side Keiichi TAMURA  (Acting Chairman) PWRI
Chikahiro MINOWA NIED

1. Objective and Scope of 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, foundations and earth
structures, and analyzing dynamic soil-structure interaction to assure their safe performance
during earthquakes.

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

2.

D
@
®)
4)

Exchange information on technological developments, state-of-the-art and practice
related to soil behavior and stability during earthquakes,

Exchange information and technical data related to field performance, research, and
methods of practice,

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

Make other efforts needed including exchange of rescarchers between U.S. and Japanese
research institutes, and publication of research results and recommended practice.

Activities

M

)

)

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

Port and Harbor Research Institute (PHRI), Colorado School of Mines and the New
Mexico Resonance Institute (Albquerque, NM) have continued joint research on
application of the Nuclear Magnetic Resonance Imaging (NMRI) method to the study of
soil behavior and stability during earthquakes.

Under the auspices of Task Committee "H", Mr. O. Matsuo and Dr. M. Okamura, PWRI
researchers in geotechnical earthquake engineering, had a successful visit in August
1999 and December 1999, respectively, to WES and other universities. The purposes of
their visit were to collect recent information on evaluating liquefaction potential,
experimental techniques of geotechnical centrifuge modeling and related topics, and to
discuss possibility of developing cooperative research works.




3. Future Plans

(1) The U.S. and Japan sides will continue the two joint research program that is described
in the above 2.(1) and (2).

The U.S. and Japan sides will put a focus on exchanging research findings and
developing cooperative research works in the following two particular areas in which
both Japanese and U.S. researchers are currently conducting the studies.

@

D

2)

Seismic stability assessment and design procedures for embankment structures
Japanese researchers are investigating the rationalization of conventional
pseudo-static stability analysis procedures and developing predictive procedures of
permanent deformation and flow failure. U.S. researchers are investigating different
types of failure mechanisms and the effectiveness of current procedures for
liquefaction analysis. Improvement of centrifuge experimentation on embankment
structures is a common interest. ' :

Improvement of liquefaction potential assessment procedures

Both the U.S. and Japan currently have procedures for evaluating liquefaction
that incorporate many factors. Both sides are currently involved in research to
evaluate these factors. In-situ measurement technique by the use of the cone
penetrometer is also of common interest for both sides.

The committee also plans an exchange of researchers in the coming year to
exchange information and encourage cooperative research activities.

(3) Task Committee H intends to plan a workshop to be held in the near future.
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Report of Task Committee I
STORM SURGES AND TSUNAMI

Date: May 5, 2000

Place: National Institutes of Standards and Technology,
Gaithersburg, Maryland, U.S.A.

Attendees: U.S. Side Michael E. Blackford (Chairman) NOAA
Japan Side  Shigeki Unjoh (Acting Chairman) PWRI
1.  Objective and Scope of Work

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:

(1) 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.

(2) Exchange results and status of storm surge and tsunami mitigation activities including
analysis of the problem, planning, warning, and engineering approaches.

(3) 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.

(4) Facilitate dissemination through exchanges of literature, technical reports at joint meetings,
special workshops, joint projects, and direct interaction among participants. The storm surge
research community which functions through many related societies and international
organizations, defines and simulates work in the field. 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.

2. Accomplishments

Since the issuance of the last report of this Task Committee, U.S. side members have been active
in projects that have resulted in the publication of a number of reports of value to emergency
managers and the general public. Two reports of particular interest are, “1997-1999 Activities of
the Tsunami Mitigation Subcommittee — A Report to the steering Committee, National Tsunami
Hazard Mitigation Program” and “Surviving a Tsunami — Lessons from Chile, Hawaii, and Japan”,
U.S. Geological Circular 1187.

Through efforts of the Pacific Tsunami Warning Center and the UNESCO/IOC Tsunami Warning
System in the Pacific, two new water level stations have been installed and placed in operation in




Kamchatka and in the northern Kuril Islands. Data from these stations are relayed through the
Japanese GMS satellite to users in Japan, the U.S.A., and Russia. Improved communications
methodologies have vastly increased the amount of both seismic and water level real time data
available to the Warning Centers. These data help to reduce the time necessary to both issue and
cancel tsunami warnings and watches and to reduce the possibility of the issuance of unnecessary
warnings.

3. Future Plans

The Task Committee exchanges information, and encourages cooperative researches and
developments on the following subjects:

(1) Cost reduction of deep ocean tsunami detection systems

(2) Accessibleness of tsunami detection data in deep ocean

(3) Investigation of tsunami detection by artificial satellites

(4) Accessibleness of gridded bathymetry in deep ocean and extension of the database to
shallow sea

(5) Development and improvement of numerical model on tsunamis and storm surges

(6) Development of predictive model on scour around structures by tsunamis

(7) Technical support to develop tsunami mitigation program in Pacific nations

(8) Collecting information (tsunami source, run-up height and damages) of historical and
current tsunami in Pacific

4. Others
The Task Committee shall hold its Sixth Tsunami Workshop through its joint sponsorship of a

tsunami workshop hosted by the NOAA/Pacific Marine Environmental Laboratory to be held in
the U.S.A. in 2001.
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Report of Task Report of Task Committee J
WIND AND EARTHQUAKE ENGINEERING
FOR TRANSPORTATION SYSTEMS

Date: May 17, 2000
Place: National Institute of Standards and Technology, Gaithersburg, MD, USA
Attendees:  U.S. side Dr. Philip Yen (Acting Chairman) FHWA

Japan side Dr. Hiroshi Sato (Acting Chairman) PWRI
Dr. Kazuhiko Kawashima TIT

1. Objectives and Scope of Work

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 objectives of work includes:
(1) To plan, promote and foster research on the behavior of highway bridges 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:
(1) To focus research on highway bridges without limitation on their size and function, and
(2) To investigate existing and new bridges design, the behavior of whole bridge systems
and/or single component of a bridge.

2. Accomplishments

The 15th U.S. - Japan Bridge Engineering Workshop was held during 9 - 10 November 1999, in
Tsukuba, Japan. The workshop was attended by 22 U.S. and 65 Japanese participants. The
earthquake reports of the Turkey Earthquake and Taiwan Earthquake were held as the special
session. And the topics of the workshop included: 1) Innovative seismic retrofit technology
including the application of new materials and new structural systems, 2) Innovative bridge design
concept; e.g., bridges types, materials, life cycle cost analysis.

The proceedings of the workshop have been published and will be distributed.

3. Future Plans

(1) The 16th U.S. - Japan Bridge Engineering Workshop will be held in October 2000, at Lake
Tahoe, Nevada, U.S.
The topics of the workshop will include:
1) Corrosion protection technology of steel and steel materials in concrete,
2) Technology of performance based seismic design and innovative seismic retrofitting for
existing bridges.
(2) Encourage coordinated researches on the following topics:




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

2) Seismic isolation design methodologies considering the dynamic characteristics of
isolation devices and their modeling.

(3) Continue to investigate and exchange technical information on the improved seismic
retrofitting and strengthening procedures for highway bridges based on experimental,
analytical, and field studies, including the development of innovative earthquake protective
systems, the evaluation of the seismic performance of total bridge systems, and the
development of damage evaluation methods using sensor systems, etc. This exchange
should also include information related to the maintenance of existing bridges.

(4) Continue coordinated research project to compare the seismic design criteria and seismic
retrofit technologies for bridges in Japan and the U.S

(5) Encourage research study on seismic and aerodynamic response of long span bridges such
as suspension bridges and cable-stayed bridges with emphasis on behavior of composite
materials, cable inspection, vibration control, and corrosion protection.

(6) Encourage coordinated research study on system identification techniques, non-destructive
evaluation of bridge structures, use and performance of structural materials including new
materials, and performance of jointless bridges.
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Report of Task Committee K
WIND AND EARTHQUAKE ENGINEERING
FOR OFFSHORE AND COASTAL FACILITIES

Date: May 2000
Place: NIST, U.S.
Attendees: U.S.side Charles Smith (Chairman) MMS

Japan side  Takashi Nagao (Act. Chairman)  PHRI

1. Objective and Scope of Work

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 its research for incorporation
into future specifications and design guidelines. Criteria for the design of offshore and coastal
facilities differ from their onshore counterparts. These differences arise due to the unique design
or mass distribution of the facilities, 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
hydrodynamic pressures, and to the lack of specific environmental data or engineering experience
that has been developed for most Onshore Sites.

The scope of work includes:

(1) Sponsoring and conducting workshops and meetings to identify key areas of research

)

3)
@
)
©)
)
®)

opportunities for cooperation and the exchange of knowledge.

Predicting strong motions for offshore and coastal sites including assessing the effects of
basin geometry, and 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 extreme wind forces.

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

Developing assessment methodologies for earthquakes 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. '
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, and code recommendations

for applications to new construction as well as remedial action for existing facilities

2. Accomplishments

(1) Task Committee K held initial planning phase to conduct a third US-Japan workshop. The




theme of this workshop will focus on seismic, wind and hazard mitigation techniques for
offshore and coastal facilities. It is to be held in Japan on Dec. 7-8 1999.

(2) Mr. Nozu researcher of PHRI completed 15 months research on earthquake resistant
technology for offshore and coastal facilities at California Institute of Technology in Dec.
1999.

(3) Mr. Miyata researcher of PHRI started one-year (Sept. 1999 - Augst 2000) research on
the characteristics of granula materials using for offshore and coastal facilities at
Colorado School of Mines.

(4) Members of Commitee K contributed to the Seismic Design Guidelines for Port Structures,
PIANC (International Navigation Association) which will be publised by Balkema in
Dec. 2000.

Future Plans

(1) Planning for the workshop agenda including invited speakers of the third U.S-Japan
Workshop on Wind and Earthquake Engineering for Offshore and Coastal Facilities.

(2) Coordinate, where possible, on-going research on wind and earthquake engineering for
offshore and coastal facilities of interest to the members of the Task Committee K. This
includes sharing of research reports and publications .

(3) Task Committee K will work within the framework of the U.S.-Japan Common Agenda
Program focusing on the issue of acceptable seismic risk guidelines for ports and harbors.

(4) Task Committee K will coordinate activities with the Pacific Earthquake Engineering
Research (PEER) Program on ports and harbors centered at the University of Southern
California.
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Web-Based Geographic Information System Support to Disaster Response
William E. Roper”
Abstract

Natural disasters have a major impact, globally and within the United States (U.S.) causing
injury and loss of life, as well as economic losses.

To better .address disaster response needs, a task force has been established to leverage
technological capabilities to improve disaster response management. Web based geospatial
analysis is one of these important capabilities. Samples of geospatial technologies applicable to
disaster management are presented. These include 3-D visualization, hyper spectral imagery,
LIDAR, use of spectral libraries, digital multispectral video, and radar imaging systems
photogeologlc analysis and geographic information systems.

" Key words: Data management, Disaster management, Global Disaster Information Network,
Mapping, hyper spectral, web mapping, geospatial library, LIDAR, radar imaging,
GIS, Global Positioning System, satellite sensors, 3-D fly through.

1) Science Advisor for Sensing, Imagery, and Knowledge Systems,
National Institute of Standards and Technology

Rain/Wind Induced Vibration of Bridge Cables in the United States
Harold R.Bosch
Abstract

The wind-induced vibration of stay cables on bridges in the United States has become a
significant problem. Of the 24 cable-stayed bridges that are currently in service, 10 have
exhibited some degree of cable sensitivity to wind. Several of these have suffered structural
damage requiring repairs. This paper begins with a very brief introduction to the problem of
cable response. Next, a review of cable-stayed bridges in the U. S. is presented. This will be
followed by several examples of cable response problems and retrofit measures to alleviate them.

Finally, some remarks regarding a national research study of this problem and conclusions are
provided

KEYWORDS: aerodynamics, bridges, long span, cable-stayed, cables, wind, rain

—119—




Effects of the August 17, 1999 Kocaeli (1zmit) Earthquake
and the November- 12, 1999 Diizce Earthquake, Turkey, on Dams

Ellis L. Krintzsky”, Mostafiz R Chowdhury?, and Ghassan Al-Ctlaar”

Abstract

Three major dams were situated in areas of serious ground shaking, =0.2 g, caused by the 1999
Kocaeli and lzmit earthquakes along the North Anatolian Fault in Turkey. The Kirazdere Dam

was 1 to 2 km from the fault rupture, and the dam sustained shaking of up to 0.4 g, yet had no
damage. The other dams also were not damaged.

KEYWORDS: Turkey, Kocaeli earthquake, Izmit earthquake, dams, earthquake damage

1) Senior Research Scientist, Geotechnical Laboratory,
Engineering Research and Development Center, U.S. Army Corps of Engineers,
3909 Halls Ferry Road. Vicksburg. MS 39180-6199, krinit@mail.wes.army.mil.
2) Research Civil Engineer, Structures Laboratory,
Engineering Research and Development Center, U.S. Army Corps of Engineers,
3909 Halls Ferry Road, Vicksburg. MS 39180-6199, chowdm@mail.wes.army.mil
3) Research Civil Engineering, Construction Engineering Research Laboratory,
Champaign, IL, g-al-chaar@cecer.army.mil
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The Performance of the Trans European Motorway Structures
During the Nov. 12, 1999 Diizce Earthquake

Hamid Ghasemi”, James D. Cooper?, Roy Imbsen®
Abstract

Almost 3 months after the devastating August 17, 1999 Kocaeli earthquake, another earthquake
with a moment magnitude of 7.2 hit Turkey on November 12, 1999. Called the Diizce earthquake,
it resulted from a right lateral strike-slip rupture along the secondary Diizce fault. Its epicenter
was centered near the town of Diizce, in the province of Bolu. This earthquake caused close to
1000 fatalities and 5000 injuries. The damage to buildings was similar to that sustained during
the Kocaeli earthquake. Two viaducts and one tunnel under construction exhibited extensive
damage. :

The content of this paper is based on a reconnaissance survey, of bridge and tunnel sites along
the Trans European Motorway (TEM) segment under construction near Bolu, conducted by the
FHWA team dispatched to Turkey on November 28, 1999. During this survey, the roadway
alignment and the physical condition of the Bolu Viaducts #1 and #2, and Bolu Bridge #2 were
observed; superstructure damage to Viaduct #1 was viewed from the east and west abutments and
from atop Piers #4, #5, and #10 (the first expansion joint from the westem abutment of the
westbound span); Bolu Bridge #2 damage was viewed at the west abutment seat and from atop
the first pier east of the western abutment of the eastbound span. Bolu Tunnel damage was
viewed from the Elmalik entrance westward to the collapse in both tunnels.

KEYWORDS: Diizce EQ, Kocaeli EQ, fault rupture, near fault effect, energy dissipating units,
bearing failure, tunnel collapse

1) Ph.D., Research Structural Engineer, FHWA, Turner-Fairbank Highway Research Center,
McLean, VA

2) P.E., Technical Director, Bridge R&D, FHWA, Tuner-Fairbank Highway Research Center,
McLean, VA
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Bridge Lessons Learned from the Chi-Chi Earthquake, Taiwan
Wen-Huei Phillip Yen, Ph.D., PE.”, James Yeh? and Laing-Hong Ho”
Abstract

This paper presents a preliminary findings of investigating 10 bridge sites after the Chi-Chi
earthquake occurred on September 21,1999. Damages of each bridge, and lessons leaned from
this particular earthquake are described.

1) Research Structural Engineer, Office of Infrastructure, R&D FHWA
6300 Georgetown Pike, McLean, VA 221101

2) Deputy Director-General, Taiwan Hiway Bureau,
Ministry of transportation and Communication, Taipei, Taiwan

3) Structural Engineer, Structures Division
National Expressway Engineering Bureau, MOTC, Taipei, Taiwan

Seismic Testing of a 1/20-Scale 2D Model of Koyna Dam
Robert L. HallV, Mostafiz R.Chowdhuryl), and Enrique E. Matheu?
Abstract

A series of shaking table experiments were proposed as part of the ongoing earthquake
engineering research program at the U.S. Army Engineer Research and Development Center
(ERDC) as an effective way to provide realistic data for validation of numerical procedures
modeling the seismic performance of concrete gravity dams. This paper describes the first
experiment of the series, performed on a 1/20-scale model of Koyna Dam. The objective of this
experiment was to study the dynamic response characteristics of the model when subjected to a
sinusoidal horizontal base excitation acting on the upstream-downstream direction (in-plane or
transversal direction). The value of the excitation frequency was selected slightly higher than the
first in-plane natural frequency of the model. The amplitude of the excitation was increased for
each test run until failure occurred at an excitation level of 0.16g. The model behavior was
documented with acceleration, displacement, and strain measurements. The recorded data will
provide valuable information for the update and calibration of linear and nonlinear numerical
models predicting the seismic response of concrete gravity dams.

KYWORDS: Concrete dams, scaled model experiments, nonlinear response

1) Structures Laboratory, U.S. Army Engineer Research and Development Center, Vicksburg,
MS 39180 (USA).

2) Department of Civil and Environmental Engineering, Louisiana State University,
Baton Rouge, LA 70803 (USA).
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Nonlinear Rock Mechanics Analysis of Gravity Dams
under Combined Flood and Earthquake Loading

Luis A. de Bejarl) and Robert L.Hall
Abstract

The two-dimensional nonlinear incremental response of a gravity dam subjected to earthquake
loading is outlined. The dam is assumed to stand on jointed rock and to be impounding a
full-reservoir upstream water level. The material constitutive relations for rock discontinuity are
expressed in terms of an incremental plasticity model that fully represents the coupling between
joint normal and shear deformations due to dilatancy The model also accounts for stiffness
degradation of joints upon wear and shear distortion. Cand for the bulking/seating effects of
separated rock debris. The instantaneous center of rigidity and the associated principal directions
of rigidity for the dam-rock system are located analytically for each step of the load history and
the displacement and force responses of the rock joint elements are obtained incrementally.
Results are compared to those from corresponding finite-element analyses.

KEYWORDS. Bottom-absorption hydrodynamic force spectra, finite-element modeling, flood,
nonlinear earthquake analysis, rock mechanics

1) U.S. Army Engineer Research and Development Center
3909 Halls Ferry Road, Vicksburg, MS 39180-6199, www.wes.army.mil
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Design Procedures for Structures with Supplemental Dampers

Fahim Sadek” and Michael A Riley?

Abstract

Passive energy dissipation devices are used to reduce the damage from earthquakes by absorbing
a portion of the earthquake-induced en-ergy in structures. Wide acceptance of these devices in
structures will depend on the avail-ability of simplified methods for their analysis and design.
This study is concerned with: 1) investigating the effect of increased viscous damping on the
seismic response of structures; 2) assessing the accuracy of the linear static and dynamic
procedures recommended in the NEHRP Guidelines for the Seismic Rehabilitation of Buildings
(FEMA 273) for the design of structures with velocity-dependent dampers; and 3) proposing
modifications to the current procedures to improve their accuracy. Based on the analysis of
several single-degree-of-freedom structures subjected to a large number of earthquake records,
the study identifies two limitations of the FEMA 273 procedures: 1) the use of a constant
reduction factor for the displacement response of short-period structures; 2) the assumption of a
harmonic response to compute the peak velocity and the story and base shears. In most cases,
these assumptions result in nonconservative estimates of the peak response and design forces.
Comparisons of the methods proposed in this study and in FEMA 273 indicate that the former
produces more accurate results.

KEYWORDS: design codes, passive energy dissipation devices, seismic codes,
supplemental damping, structural control, viscous dampers.

1) Research Associate, Southern Methodist University, Dallas, TX 75275; on Assignment,
National institute of Stan dards and Technology, 100 Bureau Dr., Stop 8611,
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2) Research Structural Engineer, National Institute of Standards and Technology,
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Recommended Changes to the AASHTO Specifications
for the Seismic Design of Highway Bridges (NCHRP Project 12-49)

Lan M.Friedland, P.E.” and Ronald L. Mayes®
Abstract

Under the AASHTO-sponsored National Cooperative Highway Research Program, the
ATC/MCEER Joint Venture is conducting a project to develop new specifications for the seismic
design of highway bridges. These new specifications will be recommended for incorporation into
the AASHTO LRFD Bridge Design Specifications, most likely in early 2001. They are expected
to be performance-based and will address state-of-the-art aspects of highway bridge seismic
design, including the representation of seismic hazard, design and performance criteria, analysis
methods, steel and concrete superstructure and substructure design and detailing, and foundation

design. This paper presents an overview of some of the major philosophical and technical
changes being incorporated into the new provisions.

KEYWORDS: analysis, bridge design, detailing, performance criteria, specifications

1) Applied Technology Council, Washihgton, D.C. 20004, ifriedland@atcouncil.org
2) Bridge Engineering Consultant, Moraga, California 94556, ronald.mayes@worldnet.att.net
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GIS and Pre-and Post-Disaster Risk Assessment
Stuart Nishencol), Claire Druryl), Scott Lawsonz), Thomas Durhamz), and Jawhar Bouabid?
Abstract

In a pre-earthquake environment, loss estimates from credible scenario earthquakes demonstrate
the scope of the problem and reinforce the continued need for structural and non-structural
mitigation measures as a central feature in long-term initiatives to reduce seismic risk in
California and the United States. Economic losses associated with building damage from
magnitude 7.0 scenario earthquakes along the Hayward Fault in San Francisco are estimated to
be $37 billion (2000 dollars) and $80 billion along the Newport-Englewood Fault in Los Angeles.
In both cases, building related damage will contribute to between $6 and $15 billion in losses
due to business interruption.

Loss estimates can also help determine the significance of seismic design and construction
standards in reducing losses for certain building types in earthquakes. This information is key to
understanding the role of seismic rehabilitation in reducing building losses from various levels of
ground shaking. Using the above scenario examples, business interruption losses can be reduced
by >65%, economic losses to wood buildings can decrease by >33%, and disruption to
households and numbers of displaced people can decrease by up to 95% when the building stock
is upgraded as part of Comprehensive Rehabilitation Program.

The early collection, transmission and mapping of earthquake ground motion data have
numerous scientific and emergency management benefits. It provides vital information to
emergency response personnel to expedite field inspections, provides quantitative data for
damage and loss estimation models, and prioritizes early reconnaissance. Real-time data from
the National Earthquake Information Center and TriNet were utilized by FEMA during the
October 16, 1999 Mw 7.2 Hector Mine CA earthquake. Results from three simulations, based on
preliminary and revised epicenter and magnitude data and TriNet /Shake Map data, demonstrate
how damage estimates are improved as better data become available with time.

KEYWORDS: Geographic Information Systems, Hazards US, HAZUS, scenario earthquakes,
seismic rehabilitation, TriNet, Shake Map

1) Federal Emergency Management Agency, S00 C Street SW, Washington DC 20472
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NIST Research on Structural Performance of Housing Systems
Fahim Sadek” and Michael A.Riley?
Abstract

An outline of NIST research in the area of structural performance of housing systems is
presented in this paper. The performance of wood-frame houses in past earthquakes and
hurricanes is summarized, and the state-of-the-art in experimental and analytical research
conducted on wood-frame components and systems is presented. While significant progress has
been made in analytical modeling and testing of shear walls and diaphragms, only limited
progress has been made on the testing and modeling of complete houses and inter-component
connections. Ongoing and future research efforts at NIST are introduced, and the program
objective and technical approach are presented. Finally, a brief discussion of current
experimental work, along with some initial results, is presented and discussed.

KEYWORDS: Housing systems, Intercommoning connections, Nailed connections,
Roof trusses, Shear walls, Wood-frame construction.

1) Research Associate, Southern Methodist University, Dallas, TX 75275;

on Assignment, National Institute of Standards and Technology, 100 Bureau Dr., Stop 8611,
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100 Bureau Dr., Stop 8611, Gaithersburg, MD 20899-8611
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Performance-Based Damage Assessment and Design Verification
of U.S. Housing in Extreme Earthquake and Hurricane Events

Jay H Crandell” and William Freeborne?
Abstract

This paper presents an evaluation of U.S. residential construction with respect to the actual
performance of single-family detached dwellings subjected to extreme earthquakes and
hurricanes. Design and construction implications are also addressed in a scientifically rigorous
approach based on statistical sampling of the affected housing populations, engineering analysis,
and fragility modeling. Such an approach is believed to be an effective means to identify
performance issues, evaluate the strength of cause-and-effect relationships, and properly focus
attention on cost-effective solutions to performance problems that will improve future design
methods and construction practices.

KEYWORDS. Houses, hurricanes, earthquake, performance, design, assessment, damage,
Statistics, fragility

1) Director, Structures and Materials Division, NAHB Research Center, Inc.,
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2) Mechanical Engineer, Office of Policy Development and Research,
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Public Health Assessments in Post-disaster Settings, 1980-1999:
Recommendations for a Multidisciplinary Approach

- Josephine Malilayl)
Abstract

Rapid assessments of needs and health status have been conducted by the U.S. Centers for
Disease Control and Prevention (CDC) in natural disaster settings for gathering information
about affected populations during emergencies. A review of 8 assessments (6 from hurricanes; 1
from an ice storm; and 1 from an earthquake) examines current methods and applications, and
describes the use of results by policy makers so that lessons may be learned to improve
assessments in post-disaster settings.

Seven of the 8 (88%) were performed during or after the third day post-impact (range: 1-70 days,
median: 7 days). All addressed demographics, morbidity, and water; 7 conceded food, sanitation,
and transportation; and 6 queried access to medical care and electricity. All 8 provided estimates
of the proportions of needs; none, however, estimated the extent of needs for the affected
population. Of the 8,5 confirmed a policy decision, such as rescheduling food delivery to an
earlier date. ' '

Increasing application provides impetus for improving current methodologies; standardizing
collection instruments; involving other sectors in emergency relief, particularly those concerned
with lifeline systems; and ensuring useful Information for decision makers.

KEYWORDS: needs assessments, natural disasters, multidisciplinary assessments

1) Centers for Disease Control and Prevention, National Center for Environmental Health
1600 Clifton Road, NE (Mall stop E-23), Atlanta, Georgia 30333 USA
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Predictors for People's Response to a Tornado Warning, Arkanshs, March 1, 1997

Lina Balluz, MPH, Sc.D.”, Laura Schieve, MPH, Ph.D.?, Talmage Holmes, Ph.D.>, ‘
Stephanie Kiezak, MSY, Josephine Malilay, Ph.D.”

Abstract

Nine powerful (F3-F4) tornadoes hit Arkansas from the southeastern to the northeastern part of
the state during the afternoon of March 1, 1997. The strongest of the tornadoes touched down in
Saline and Clark Counties. We assessed factors associated with people's response to the tornado
warning issued in Clark and Saline Counties, Arkansas. We conducted a population-based
cross-sectional study in Clark and Saline Counties We administered a comprehensive
questionnaire by telephone to all selected individuals who stated they were at home prior to
tornado touch down. Factors associated with response to the warning were educational level
equivalent to or greater than high school, presence of a basement in the house, hearing a siren,

and having prepared a plan to respond when tornadoes occur. A summary of the results and
recommendations are presented.

KEYWORDS: Cross-sectional study, Disaster response, Emergency management, Tornado,

1) Centers for Disease Control and Prevention, National Center for Environmental Health
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Post-Disaster Carbon Monoxide Poisoning: An Emerging Health Problem
W. Randolph Daley, DVM, MPHY
Abstract

Carbon monoxide (CO) is an odorless, colorless gas capable of causing acute injury and death.
Following meteorological disasters over the past decade, CO poisoning has become an
increasingly recognized problem. Through case descriptions and studies of post-disaster CO
poisoning, important risk factors can be recognized and controlled.

Major sources of CO poisoning vary greatly, largely dependent on the type of the disaster. A
number of CO sources were important in poisoning cases following recent winter storms in
Washington, Tennessee, New York, and Maine. These included gasoline-powered electric
generators, charcoal grills, portable gas stoves, and portable space heaters. Following
snowstorms in Massachusetts, New York, and Pennsylvania, cases of CO poisoning resulted
from exposures in idling motor vehicles. Several severe poisoning cases in North Carolina after
Hurricane Fran and the first two deaths related to Hurricane Georges in Puerto Rico were due to
CO poisoning from generators.

Investigations of these outbreaks of CO poisoning have greatly increased our understanding of
the important factors involved. By properly applying this knowledge, future morbidity and
mortality from post-disaster CO poisoning can be prevented.

KEYWORDS: carbon monoxide, poisoning, disaster, winter storm, hurricane, epidemiology,
environmental exposure.
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Assessment of Public Health Needs Among Displaced Persons Residing
in a Temporary Camp Following the August 1999 Earthquakes in Turkey

Dahna Batts-Osborne, MD, FACEPY, Lima Balluz, ScD, MPH and Mary Naughton, MD, MPH
Abstract

The Centers for Disease Control and Prevention (CDC) was requested to conduct a rapid
epidemiologic assessment of the needs of displaced persons affected by the earthquake that
struck western Turkey on August 17, 1999 and to evaluate the morbidity that resulted from this
disaster. The results of two activities, conducted in one severely affected area to assess the public
health implications of the disaster for displaced persons in two camps, are presented.
KEYWORDS: Turkey earthquake, needs assessment, public health, surveillance

1) Medical Epidemiologist, Centers for Disease Control and Prevention, Atlanta, Georgia
30333, www.dtb7@cdc.gov

Wind Storm-related Disaster Deaths in the United States, 1994-8
Julie Jacobson. MD
Abstract

Disasters are responsible for deaths every year in the United States. The Center for Disease
Control and Prevention (CDC) has partnered with the American Red Cross (ARC) to
systematically collect comprehensive information on disaster-related deaths to determine who is
at risk in disasters. From January 1,1994 through December 31,1998, windstorms were
responsible for a majority of these deaths. We found that decedents from windstorm disasters
were more likely to be males or the elderly; women and children were not at increased risk.
People occupying mobile homes were at a higher risk than individuals occupying single family
homes, especially in tornadoes. Decedents in hurricanes were more likely to die from drowning
than individuals killed in other wind storm events. By characterizing decedents in wind storm
disasters we can work to prevent the unnecessary loss of life from these disasters and focus
prevention and mitigation efforts at those at risk.

KEYWORDS: Disaster, Mortality, Hurricane, Tornado
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HURRICANE MITCH RECONSTRUCTION PARTNERSHIPS AND PROGRESS
William E. Roper"
ABSTRACT

A review of reconstruction efforts since Hurricane Mitch occurred and the application of
information collected during the response stage are presented. A sample of geospatial
téchnologies applicable to disaster management is presented. The application of Geo-spatial
technologies following Hurricane Mitch in Central America is presented. Natural disasters have
a major impact, globally and within the United States (U.S.) causing injury and loss of life, as
well as economic losses. To better address disaster response needs, new approaches to leverage
technological capabilities are described to improve disaster management. Geospatial analysis is
one of these important cap abilities.

KEY WORDS: Hurricane Mitch; Disaster management; Central America; Information
Infrastructure; Disaster recovery; mapping; Geo-spatial library; LIDAR;
Geographic Information Systems; Global Positioning System; satellite sensors;
3-D fly through
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American Lifelines; Alliance
-Reducing Risks to Utility and Transportation Systems from Natural Hazards

Stuart Nishenko?, Tim Sheckler?, William U. Savagez), and Douglas Honegger”
ABSTRACT

The Federal Emergency Management Agency (FEMA) and the American Society of Civil
Engineers (ASCE) have entered into a cooperative agreement to establish the American Lifelines
Alliance (ALA) public-private partnership project, with the goal of reducing risks to lifelines
(utility and transportation systems) from natural hazards.

ALA's objective is to facilitate the development and adoption of national consensus design and
retrofit guidelines and standards that, when implemented by lifeline owners and operators, will
systematically improve the performance of lifelines to acceptable levels in natural hazard events.
ALA is working with partners on existing non-consensus guidelines, standards, and industry
practices, synthesizing and improving them, as appropriate, and shepherding the resulting
documents through a formal consensus process. Each project involves (1) a Standards
Developing Organization (SDO) for consensus development; (2) representatives from the
appropriate sector of the utility or transportation community; and (3) representatives from the
relevant manufacturing and technical

communities. ALA is using a general, well-established procedure for assessing the performance
of utility and transportation systems subjected to natural hazards, and identifying actions to
reduce their risk. When ALA-sponsored consensus guidelines and standards are available to
implement this procedure and are applied to a specific utility or transportation system, the likely
performance of the system in a natural :

hazard occurrence is quantified, and gllidance for possible mitigation actions is provided. ALA,s
initial activities are focused on converting well-established practices within the utility and
transportation industries into nationally applicable consensus guidelines and standards. ALA is
seeking sponsoring organizations and stakeholders to co-fund and provide in-kind support to
mutuauy beneficial efforts. In some cases, existing practices are not sufficient to be put through a
formal consensus process. In these situations, the role of ALA

may include funding studies in order to improve or extend practices to the point where national
consensus is achievable. ALA is also establishing extensive outreach and

implementation activities. ’

KEYWORDS: American Lifelines Alliance, lifelines, utilities, transportation systems,
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The influence of high confining stress on the cyclic behavior of saturated sand
R. Scott Steedman”, Richard H. Ledbetter” and Mary E. Hynes?
Abstract

This paper describes the findings of an experimental study supported by the U.S. Army
Centrifuge Research Center and Engineer Earthquake Engineering Research Program (EQEN)
into the behavior of saturated sands under high initial effective confining stresses subjected to
strong ground shaking. The research was conducted using the Army Centrifuge at the U.S.
Army Engineering Research and Development Center (ERDC), located in Vicksburg MS,
formerly known as the Waterways Experiment Station (WES). The centrifuge studies have
shown that the generation of excess pore pressure is capped at a level below 100 percent for
vertical effective confining stresses exceeding around 3 atmospheres (atm, or 300 KPa). This
limit reduces at higher confining stresses. If verified, the potential benefits from this finding for
the design of remediation works for large earth dams could be substantial. The paper describes
the equipment used for the experiments, the research program, and presents the initial results,
contrasting the development of excess pore pressure at low confining stress with that at high
confining stress. Possible consequences for a hypothetical dam are discussed.

KEYWORDS: centrifuge; dams; ERDC; liquefaction; modeling; remediation

1) Steedman & Associates Ltd, 25 Eldon Square, Reading RG1 4DP, UK,
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58228 (B) FxzUFRFTA. RIVKNHILS A =i

AUZTBICAULAZTIN MY IE20HHOR EHROKRTFIVICEALE. kT
WedhRL, KEEETERNIEE - BRELTOWDFYFRIA RIVEANT A
DRGEFHELE (BE-10), chsnFOd x4 M. 1970 &£ 12 B 30 BICHET
ENEHKHFEEICEDVWTREZNTBY., Roemicsiraa o &L T,
NSO 2DDFADMIZ. 914V (15km) [CRIKEBOBREZSATIS,

FrxUFARTAIZ, FzUFRNCBEWTR EHNS5H4AI)L (6.4km) DS
[CHMBETAEHE 97m. [B46Tm DOV I T4 NWFTATH B, ¥ AREDBIK(E 190m T
H35, KOFFEEE LU TIE, 47,900acre-feet (K. 17,065acre-feet Hiitk FHED.
25,200acre-feet WIKBIER I KEER) THD. KT AL, SEHNFTATHY, R+
IS T KA RIBRERUKMIGIREEEZE T2 L EHIC. UOVUI -3, BEHOD
8. KEMLED=HOBELHHEED, FrUFARFT AR, KEEREI &BSESRE
AL, 1991 F 4 BICERLE, .

RV EHNWT AZ RV SHIVINCDDEFTATHY R E2HMHS 3 7411 (4.8km)
IChIEd %, AE. BRPOSATHY., EARMEEF IS 2@mXD0a> oV -+
F—FHATHSD. &5 8lm. 1H452m 2H L. KERETEEORFRICLS2HTD
FSLADHBETH B, HKARBERVKEEREEZE TS, FARBEDHKRIL 176m T
H3, A0V = b ATEORFOEEN 3.6m. BEOEZIMN 12m B FETH
5, KOBFREEEL TIE, 25467acre-feet (. 8,626acre-feet A3 itk 5 & .
14,000acre-feet DIK{EIER) TH D, FADERIT. 1995 FITHB I, M TIE,
TEAVIOU—- N —FFAORBLLEAMBICEVWTEAEEITOATWVE (BEE
—11)AV9 Y= AXRGBORRIZ 2001 FEICEHN. THICHDIENDIETH O,
BERELLTE, XEEPBEFNS 50%E2A1BL, BUE 7T MY a0 BFBANAE
LTW5,

BEBMOBZFAL TR EHRERB LA, HOPREFICE, NOyIERD
HEe (BE-12) EES MY TEROFERDORFELEBEEZRZL. TORBUY
V77 ICRAMo T,
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Y77 hEIC, SEEBO63%BY 77 ORLENCESR LTINS, BBIEER
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BEORMARETAHIC. HEIO o MSEHSNTINS, 1 7 —X T3,
17.2km # 16 QERTHERTOC x4 b E->THEY (BE-13), ERRO#KEICEK
Y. IAKFHES 90km. MREERMNSERLERETELE 30 # TELET D, FHE TS, Eit
B 4 9[EMR. JERME 10~12 DBRTEITEINS, #HEE1 $EFESNTIVS,

BUERESR CEBRIBEDSEBRPTHY (BE—-14. 15), HBHAICEFREhZ &N
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—=IVR b URINVBEREDERINTINS, RETEETRKERES, 2UICTBWTIE
TYAVENE, PFI ARXBRAThTWS,
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(1) FAEEOMRAAICET 2 0KaS

KEKEBEDORFRFBICETSAKEE (U.S. — Japan Conference on Development and Utilization
of Natural Resources = U.J.N.R. ) (3, B3 9F1 B2 7HICERTH&EZH
7E3EBXABSRESAZESE 1 HLARFOFE LT, KEMMOSRIUIMNREX
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SHROBICHEINTVLEYT, TEAAEOEMBEMNARLTITSaRHRSEH L
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1 L 34 1969. 4.23~4.26 | 14 | 10 25 49
21 Dby [1970. 5.13~5.15 | 6 10 2 18
3 E5 1971. 5.10~5.12 | 14 | 8 35 57
4l Oovby |1972. 5.13~5.15 | 9 16 5 30
5 R 1973, 5.14~5.16 | 1 7 8 28 53
6] wov by [1974. 5.15~5.17 | 7 20 3 30
7 R 1975. 5.20~5.23 } 19| 9 18 46
8| Db |1976. 5.18~5.21 9 30 7 46
9 £33 1977. 5.24~5.27 | 23 8 47 78
10f U2k |1978. 5.23~5.26 | 8 23 0 31
1 o< IE 1979. 9. 4~9. 7|1 25 | 14 45
12 9> by |1980. 5.19~5.22 | 5 14 17 36
13 2<IE 1981. 5.19~5.22 | 26 | 15 6 47
ul oo rry 1982, 5.171~5.20| 6 18 29 53
15 o< IE 1983. 5.17~5.20 | 27 | 12 9 48
16 5 4% -an" 5" |1984. 5.15~5.18 | 7 28 26 61
17 o2<KIE 1985. 5.21~5.24 | 27 | 12 3 42
18] 4 4% -an 4" 11986, 5.12~5.15 | 9 22 14 45
19 <L 1987. 5.12~5.15| 28 | 13 2 43
20] 4" 44 -an ~5" [1988. 5.17~5.20 | 9 37 6 52
21 o< (£ 1989. 5.16~5.19 | 30 | 11 0 41
22] 4" 4% -an -4 11990, S5.15~5.18 | 12 | 37 0 49
1 23] o< [1991. 5.14~5.17 | 28 | 18 0 46
4] 4 4% AN -4 11992, 5.19~5.22 | 14 | 52 0 66
25 o<IE 1993. 5.17~5.20 | 16 | 33 0 49
26| 4% -an -4 |1994. 5.17~5.20 | 15 | 30 0 45
27 o< & 1995. 5.16~5.19 | 29 | 15 0 44
28| 444 - -5 [1996. 5.14~5.17 | 16 | 27 0 43
29 o< IE 1997. 5.13~5.16 | 46 | 16 0 62
30| 4 4% -an ~»" |1998. 5.12~5,15 | 18 | 32 0 50
3 <& 1999. 5.11~5.14 | 52 | 19 3 74
32| ¥ 44 -an -4 }2000. 5.16~5.19 | 14 | 32 0 46
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