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RESOLUTIONS OF THE THIRTIETH JOINT MEETING |

U.S-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UINR) ,I

National Institute of Standards and Technology, Gaithersburg, MD |
12-15 May 1998

The following resolutions are chby adopted:
1. The Thitieth Joint Panel Mécting pmvidéd the forim 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-Ninth Joint Meeting:

a.  Technology Exchanges. Technical éxpens, 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 Committec Workshops. The Panel held four workshops/committee meetings and technical
site visits; more than 200 specialists from both countries participated in these activities:
1. Task Committees (B&C), 4th U. S.-Japan Technical Coordinating Committee Meeting on
Composite and Hybrid Structural Systems, 12-14 October 1997, Monterey, CA, USA.
2. Task Committee (E), 1st Woxkshop on Design for Wind and Wind Hazard Mitigation, 7-9
October 1997, East-West Center, University of Hawaii, HI, USA.
3. Task Commiitee (F), 7th Workshop on Earthquake Disaster Prevention for Lifeline Systems,
- 47 November 1997, Seattle, WA, USA.
4. Task Committee (1), 13th Bridge Workshop, 2-3 October 1997, 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
US.-Japan Framework for New Economic Paitnership (Common Agenda). Panel members
organized and participated in the Second Earthquake Policy Symposium (EPS), 17-19 September
1997, Kobe, Japan and reviewed over 40-proposals for the Earthquake Disaster Mitigation
Partnership (EDMP). The Panel will continue to provide in close cooperation with EDMP technical
leadership and participation in the next EPS phase — First High-level Forum Meeting that will
address three themes: 1. Development and Use of Real-Time Seismic Information Systems; 2.
Development and Use of Loss Estimation Models; and 3. Post-Earthquake Response and Recovery
Policies. Appropriate Task Committees will respond to the Common Agenda in planning their work.

3. The Panel approved the consolidation of Task Committees (C) and (G) into Task Committee (C). The
Panel approved the establishment of a new Task Committee on Seismic Information Systems T/C (G).




The Panel will continue to seek methods to contribute to the Intemational Decade for Natural Disaster
Reduction (IDNDR) such as disseminating Proceedings of Joint Panel Meetings and of Task Committee
Workshops to appropnate organizations of the IDNDR.

The Panel approved the Task Committee reports presented during the 30th Joint Pancl Meeting. Each report

- included objectives, scope of work, accomplishments, future plans, and other information. The Panel will
continue to review the Task Committecs' progress toward meeting their objectives; consolidating,
eliminating, and/or creating Task Committees as desirable.

The Panel endorses the following ten (10) proposed Task Committee Workshops/Committee Meetings

during the coming year:

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

b.  Task Committee (B),1st Workshop on Test Procedure, Documentation, Retrieval of Test Data, and
Experimental Facilities, 1999, location to be determined.

c.  Task Committee (B&C), Sth U.S.-Japan Technical Coordinating Committee Meeting on Composite
and Hybrid Structural Systems, October 1998, Japan.

-d.  Task Committee (B&C), 20-year Commemoration Symposnum on Cooperative Earthquake
Engineering Research, October 1998, Tokyo.

e.  Task Committee (C), Workshop on Smart Structural Systerm May 1998, Sonoma, CA, and Fall
1998, (to be determined), USA.

f. Task Committee (D), 2nd Workshop on Banhquake Engineering for Dams, in conjunction with the
31st Joint Panel Meeting, May 1999, Japan.

g. = Task Committee (E), 2nd Workshop on Design for Wind and Wind Hazard Mitigation, Fall 1998,
Japan. - ' _ 2.

h. Task Committee (H), Workshop on Soil Dynamics Studies by Centrifuge, 28-29 September 1998,
Tsukuba, Japan.

i. Task Committee (I), 5th Tsunami Workshop, July 1998, Sapporo, Japan.

J- Task Committee (J), 14th Bridge Workshop, November 1998, Pittsburgh, PA

Scheduling for the Workshops will be done by the U.S. and Japan Chainnen 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 31st Joint Meeting will be presented
at the 31st Joint Panel Meeting.

The Panel recognizes the importance of continuing its joint research programs on Soil Liquefaction and
Countermeasures and on Smart Structural Systems.

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 31st Joint Panel Meeting.



10.

11.

12.

13.

The Panel will seck methods to contribute to the Interational Organization for Standardization (ISO)
through participation of its members and related agencies in appropriate ISO Technical Committees.

The Panel published its fifth newsletter issue, Wind and Seismic Effects, Winter 1998. The newsletter

- featured articles on the 29th Joint Panel Meeting; the 2nd US-Japan Earthquake Policy Symposium; the 1st
~US-Japan Workshop on Design for Wind and Wind Hazard Mitigation; highlights of new Japanese

laboratory facilities following the Kobe Earthquake; and a highlight of the National Research Institute for
Earth Science and Disaster Prevention and the US Geological Survey. The Panel endorses continuing the
publication of the Panel's newsletter. The U.S.-side will pubhsh the sixth newsletter dunng the winter of
1998-99. : :

The National Institute of Standards and Technology (NIST) will maintain the Panel’'s Web Site on an
interim basis. The five Panel newsleiters 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/Avww.bfil.nist.gov/infoujns/ujnr] 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 complemeniary
capabilities in both countries. Thus, these activities should be continued, st:engthened, and expanded The
Panel will provide official endorsement to facilitate these exchanges

- Thirty-First Joint Pane]l Meeting of the UINR Panel on Wind and Seismic Effects will be held at the Public

Works Research Institute, Tsukuba, Japan in May 1999. Specnﬁc dal&c program, and mneraxy will be

- proposed by the Japan-side with concurrence of the U.S.-side Panel.-
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- Report of Task Commiittec A
STRONG MOTION DATA AND APPLICATIONS

Date: 12 May 1998
Place: - National Institute of Standards and Technology, Gailhersburg, MD, US.A.
Attendees: U.S.side-- RogerD. Borcherdt (Chammn) USGS
Jon Ake : - USBR
Michael Blackford o NOAA
William B. Joyner - - USGS
Japan side --  Susumu Iai (Chairman) -~ - PHRI

Kazushige Endo : PWRI
- j i .

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 analyzmg 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, S :

(2) creating procedures for disseminating significant stmng motion dlgua] data with regand for the rights
and expectations of (a) owne(s), (b) data users and (c) the earthquake engineering community,

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

(4) coordinating relevant research activities.

. Accorplishmei

The 1994 Northridge and the 1995 Hanshin-Awaji earthquakes had a tremendous impact on various aspects of
strong motion " studies, including - characterization of near field motion and site response. Research
developments since these earthquakes have been very rapid, including proposals for new seismic guidelines,
recommendations and codes in both the U.S. and Japan as well as a new proposal of a worldwide seismic
hazard map for use in specifying seismic guidelines for offshore structures by the Intemnational Standards
Organization (ISO). All these developments happened since 1995 and more are coming in 1998. In view of
these developments, Task Committee A accomplished: - -

(1)  Closely monitored and contributed to seismic gundelmes and codes in both counlnes, mcludmg UBC97

“and NEHRP97 in the U S. and ISO/WG67 in Japan

2 At the suggesuon of the Task Commlttee A members, a call for cooperatlon between U. S.



and Japan in strong motion studies was included in the Earthquake Policy Symposium of the
Common Agenda, :

(3) K-Net was completed with the effort of Task Committee A members. Rapidly accessible
data standards established by K-Net are a model that should be followed by other U. S. and
Japan strong motion programs during future development. Recently, the second CD-ROM
with K-Net strong-motion data has been released in both Japanese and English,

(4) Chairmen and members of Task Committee A contributed in January 1998 to a widely
attended workshop sponsored by the Southern California Earthquake Center on the important
subject of "Nonlinear Soil Response”.

Tragic losses from the 1994 Northridge earthquake and the 1995 Hanshin-Awaji earthquake have emphasized
the urgent need to mitigate the effects of future earthquakes during the next millennium. Recent efforis in the
United States emphasize that inadequate sets of strong-motion recordings are presently a major obstacle to
earthquake hazard mitigation. Towards developing a vision for strong-motion recording in the next
millennium, Task Committee A members have conmbuted to several recent accomplishments.

These include:

(1) Participating on the Committee for the Advancement of Strong Motion Programs (CASMP)

by US members,

(2) Contributing to the organization and proceedings of the international workshop entitled
“Vision 2005: An Action Plan for Strong-Motion Programs to Mitigate Eanhquake Losses in
Urbanized Areas”, Monterey, CA, April 1997,

(3) Contributing to the development and organization of the Consortium of Organizations for
Strong-Motion Observation Systems (COSMOS),

(4) Developing an initiative in the U.S. to instrument Federally owned and leased buildings with
endorsement provided by CASMP and appropriate committees of the Interagency Committee
for Seismic Safety in Construction (ICSSC).

3. Future Plans

Future plans include:
(1) Planning a Task Committee workshop on Soil-structure Interaction (Chairmen: Celebi and Okawa,
September 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) Coordinating, where appropriate, ongoing U.S. and Japan developments in strong-motion-recording
and data-dissemination programs, in conjunction with activities of leoently established committees such
as CASMP and organizations such as COSMOS. : :

(4) Develop recommendations for Common Agenda, possibly in a workshdp, regalding US imd Japan
needs for strong-motion measurement in densely urbanized areas to significantly improve public
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earthquake safety.

Coordinating, where appropriate, ongoing devclopments in seismic hazard mapping and
scismic codes for generalization and worldwide use.

Recognizing the developing cmphasis in the engincering and emergency response
communities on near-real time data availability, TC/A will continue to promote and
cxchange new developments in real-time data acquisition, processing, and notification.
This activity will be in conjunction with the proposed TC on Seismic Information Systems.

Pursuing the idea of establishing a WWW page, which provides links to home pages of
participating strong-motion organizations in conjunction with other UINR WWW activities.



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

Date: 12 May, 1998
Place: National Institute of Standards and Technology, Gaithersburg, MD, US.A.
Attendees: U.S. Side-- H. S. Lew (Chairman) NIST
Daniel Abrams MAE Center
Japan Side --  Keiichi Ohtani (Chairman) ' NIED
' Makoto Watabe Keio University

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:

(1

(2)

3)

Q)]

&)

(6)

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 resulits.

2. Accomplishments

(1)

(2)

The third phase of the U. S. Precast Seismic Structural Systems Program (PRESSS) was

initiated in 1995. Studies, including the testing of a full scale, five story frame structure are in progress.

Large-scale frame testing will be camried out at the University of California— San Diego.

In Japan, a 3-year program on the development of design guidelines for precast/prestressed buildings
has been undenway for the past two years and will be completed in 1998.
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3)

Q)

(6

(6)

The research program on Composite and Hybrid Structures (CHS) in Japan was completed in carly
1998. Experimental and analytical work was carried out jointly. The Building Rescarch Institute,
several universitics and construction companies, and the Japan Structural Consultant Association
undertook an applications study for implementing research results into practice.

- The rescarch program on CHS in the U.S. was initiated in 1995 under the sponsorship of the National

Science Foundation. Over 16 rescarch projects are in progress. Additional projects on composite wall
systems are being initiated.

The Fourth U.S.-Japan Joint Technical Coordinating Committee (JTCC) meeting on CHS was held in
October 1997 in Monterey, CA. Both sides agreed to continue to coordinate efforts in the development
of design guidelines and to transfer technology to the design profession.

The 6th U.S.-Japan Cooperative Rescarch on "Smart Stmctunl Systems" (Auto-Adoptive Media) was
initiated in 1998.

3. Future Plans

ey

@
(3)

4

6

‘The Fifth U.S.-Japan Joint Technical Coordinating Committee Meeting on CHS will be held in October
1998 in Japan, in conjunction with an Intemational Symposium to commemorate the 20th Anniversary

-of U.S.-Japan Cooperatwc Research. .

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

In suppon of the Intemational Decade for Natural Disaster Reduction (IDNDR) Program, techniques
will be explored to disseminate findings of completed joint research projects to countries wnth high
seismic risks.

A joint workshop on Test Procedure, Documentation, Retrieval of Test Data, and Experimental
Facilities will be held to maximize the usefulness of research data. The date and location will be
established prior to the 31st Joint Panel Meeting.

Future plans for U.S.-Japan cooperative programs shall consider existing and planned expenmcmal
research programs of the three new NSF earthquake engineering research centers.



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

Date: 12 May 1998

Place: National Institute of Standards and Technology, Gaithersburg, MD, U.S.A.

Attendees: U. S. side -- Shi-Chi Liu (Acting Chairman) NSF
Noel J. Raufaste NIST
Lawrence Hultengren DOS

Japan side --  Hisahiro Hiraishi (Chairman) BRI
Jun-ichi Hoshikuma . PWRI
Michio Okahara PWRI
Takao Masui NLA
Akiyoshi Mukai BRI
ive and ¢ W

The objective of Task Committee (C) is 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
scismic forces. To establish adequate evaluation of performance, cach 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 assocnated 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 desxgn technologies,
evaluation technologies, and repair and retrofit techniques.

(2) Studymg new materials and methods for repamng and retroﬁmng 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. Accomplishments




ey

(2)

Conducted the fourth U.S.-Japan Technical Coordinating Committee Meeting on Composite
and Hybrid Structural Systems, Monterey, CA, USA, during 12-14 October 1997.

In the field of hybrid structural systems, Dr. H. Kuramoto, BRI, completed a onc-year
(October 1996-September 1997) research assignment at Cornell University, and Prof. R.
Frosh, Purdue University, visited BRI in March 1998 to discuss the 6th U.S.-Japan
Cooperative Research Program on Smart Structural Systems.

(3) Initiated Phase 6 of the U.S.-Japan Cooperative Rescarch Program on "Auto-Adaptive Media
(Smart Structural Systems).

3. Future Plans

The following activities are planned for T/C (C):;

)
@

3)

@

)

(6

(7)

)

Conduct the 5th U.S.-Japan Technical Coordinating Committce Meeting on Composite and Hybrid
Structural Systems, October 1998, Japan. o :

Conduct Workshops on Auto-Adaptive Media (Smart Structural Systems), in May at Sonoma, CA, and
Fall (to be determined), USA, 1998. :

Conduct a 20-year commemoration symposium on Cooperative Earthquake Engineering Research,
October 1998, Tokyo.

Continue the 6th U.S.-Japan Cooperative Research Project on Auto-Adaptive Media (Smart
Structural Systems).

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.

Continue to encourage participants 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.

. Other Activili

The following activities support the work of T/C (C):

(1

U.S. research sponsored by NSF, Corps of Engineers, NIST and FWHA have developed reports on
seismic rehabilitation and retrofit strategies, including innovative techniques for strengthening existing
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_ buildings and bn'dges

(2) Contmue development of NSFs Civil Infnstmcture Systems Research Program, 1ncludmg strong
emphasis on evaluatron and improvement of structures. . ,

(3) - Continue to encourage conduct of research in the area of retroﬁt and repair of bunldmgs and
structures. : :

s. Consolidation of T/CsC & G

The consolidation of the T/Cs (C&G) was proposed at the U.S.-side Domestic Panel Meeting of September
1997 and was approved by both sides at their respective Domestic Panel Meetings, December 1997. 'T/C (C)
requests approval from the full Panel at the 30th Joint Panel Meeting of May 1998 to consolidate T/Cs (C&G)
into a new T/C (C). The revised name and proposed mission will be proposed by the respective T/C Chairs at
both sides Fall 1998 Domestic Meetings.

Suggested new T/C titles were: - " o

(1)  High Performance Structural Systems and AutdAdaptwe Medta C .

(2) Hrgh Performance Systems Desrgn, Repalr Evaluatton and Aut(}Adaptwe Medta_

Suggested Ob_]@CUVC and scope of work and the future plans of the renewal Task Comrmttee (C) are as follows:
(1) Exchange information, and plan and conduct workshops on new destgn technologres evaluation
technologies, repair and retrofit techniques. :

(2)  Study advanced materials and methods for new constmctton and for nepamng and netroﬁttmg existing
structures. ; : , : TR o

3) Develop reliable condttlon assessment systems for new, existing and damaged structures
@ - Develop and harmomze performance based structural de51 gn developed in each countty

(5)  Coordinate research projects on design, evaluation and 1mpmvement of stmctures in the U S. and Japan
to minimize duplication and maximize benefits. - o o .
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Report of Task Committee D
EARTHQUAKE ENGINEERING FOR DAMS

Date: 12 May 1998

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

Attendees: U. S.side-- = Robert Hall (Chairman) = USAE

Joseph Koester - USAE

William E. Roper USAE

Lamry Nuss : - USBR

Frank McLean USBR

“Japan side-- - Takashi Sasaki (Acting-Chairman) PWRI

Mitsu Okamura PWRI

_ ~ Hideki Sugita PWRI

. - - . ’

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:

(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 earthquakes. 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

(1

@
&)

@)

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.

Atticles related to the first Workshop were printed in the Panel’s Technical Bulletin Winds and Seismic
Effects, Issue 4, and in the PWRI Newsleter, No. 68.

In the field of seismic design for concrete dams, Mr. Takashi Sasaki, PWRI, started a one-year
(December 1997-December 1998) research at University of California, Berkeley.

Some members of T/C (D) of US. and>Japan sides participated in the 4th Intemational Conference on



Case Histories in Geomechanical Enginecring in St. Louis, Missouﬁ, USA on 9-12 March 1998, and
exchanged the latest results of rescarch/investigation and the newest technical information about dam
carthquake engincering.

3. Future Plans

()

2

€))

@

&)

(6)

Exchange of the resulis of researéh/inwstigation and technical information about dam

carthquake engineering is encouraged, and feasibility of j Jomt research and investigation is in
continuous consideration. -

Exchange visits to the institutes concemed, of scnennsls and engmeers between U.S. and Japan, is to be
extended for the effective communications. SR

The proceedings of the first Workshop will be published and distributed to the T/C members and Panel
Secretariats. : S

In the field of seismic desxgn for embankment dams, Mr Tomoya Iwashnta, PWRI, will start a one—year

(August 1998-August 1999) research at University of California, Berkeley. -

T/C (D) will hold the Second Workshop at the Public Works Research Institute, Tsukuba, J apan, or at
another location in Japan that would enhance field observation oppoxtumtxes in conjunction with the

31st Joint Panel Meetmg in 1999.

Update the Task Committee membership.
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- Report of Task Committee B
DESIGN FOR WIND AND WIND HAZARD MlTlGATION

Date: 12 May 1998

Place: National Institute of Standards 'md Technology, quthersburg, MD US.A.

Attendees: U. S. side -- Joseph Golden {Chainnan) NOAA
Bogusz Bienkicwicz CSUFHWA
Art Chiu University of Hawaii at Manoa
Harold Bosch FHWA

Japan side --  Hiroshi Sato (Co-Chairman) PWRI

Shigetoshi Kobayashi 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

Held the first joint Workshop on Design for Wind and Wind hazard Mitigation at the East-West Center at the
University of Hawaii on October 7-9, 1997. Seven Japan-side members and ten U.S.-side members
participated in the Workshop. After presenting recent research results, the participants discussed potential
research topics that could be pursued in a collaborative program. Many of the participants visited the NOAA
Tsunami Waming Center and the National Weather Service Office on Oahu; and some also visited the NOAA
Mauna Loa Observatory on Hawaii following the Workshop. The proceedings of the Workshop will be
published by the U.S.-side, and distributed to all the Task Committee members.

3. Future Plans

(1) Hold the second joint workshop in Japan in the autumn of 1998, possibly November.

(2) Pursue the possibility of collaborative research on the topics recommended at the first
workshop. PWRI and the University of Washington are discussing possible collaborative
research on "Development of Prediction Methods for Wind Response of Long Span

Bridges."

3) E)ﬁchange technical information on the following subjects:



a) Topographical effects on wind and the use of ficld measurements, numerical models and 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 post-storm damage assessment methodologies.

f) Wind resistant design codes, standards and recommendations.

s 215 1




Report of Task Committece F
DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS

Date: 12 May 1998
Place : National Institute of Standards and Technology, Gaithersburg, MD, U.S.A.
Attendees:  U.S.Side-- Riley Chung (Chairman) NIST
" Ronald Andrus NIST
Josephine Malilay CDC
W. Phillip Yen FHWA

Japan Side--  Keiichi Tamura (Acting-Chairman)  PWRI
-Takaharu Kiriyama " NLA
Keiko Ogawa Tohoku University

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)
(2)
()

Planning and conducting workshops.
Facilitating exchange of technical information and personne).

Promoting development of design guidelines and standards.

2. Accomplishments

(1)

(2)

€))

Members of this T/C participated in the planning of the second earthquake policy symposium held in
Kobe, Japan in September 1997. The symposium 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).

Task Commiitee (F) held the Seventh Joint Workshop on Disaster Prevention for Lifeline Systems on
November 4 through 7, 1997, in Seattle, Washington. The workshop was co-sponsored by the Public
Works Research Institute of Japan and the National Science Foundation and the National Institute of
Standards and Technology of the United States. Forty-five experts, representing government, academia,
industry and private practice, participated in the workshop. Thirty papers were presented, many of them
focused on the results of the studies of the two most recent devastating carthquakes; the 1994
Northridge earthquake in California and the 1995 Kobe earthquake in Japan.

Under the auspices of Task Committees (F&H), Dr. Ronald D. Andrus, an NIST researcher in
geotechnical earthquake engineering, had a successful visit in December 1997 to PWRI, PHRI, and
other universities and private companies. The purpose of his visit was to collect additional information
on shear wave velocities at sites where liquefaction has happened or not happened during past
earthquakes in Japan and to explore the use of shear wave velocities for evaluating liquefaction
potential for lifeline systems.



ire Plans

(1)  Encourage collaborative research and development in areas such as: performance prediction and post-
carthquake damage assessment of lifeline systems; systems approach to lifeline performance; soil-
structure interaction; and cost-cffective ground improvement techniques and other countermeasures for
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) Initiate cooperative efforts, mcludmg development of a database, between lifeline engineering and
public health to assess consequences due to the dlsrupnon of hfelme systems.

(4)  Hold the Eighth Joint Workshop on Disaster Prevention for Lifeline Systems in the Fall of 1999 in

Japan. Specific location, time, and theme of the workshop will be determined through comespondence
between the co-chairs of this task committee. A

ey




Report of Task Commiittce G :
STRUCTURAL CONTROL AND INTELLIGENT MATERIAL SYSTEMS

Date: 12 May 1998

Place: National Institute of Standards and Technology, Gaithersburg, MD, U.S.A.

Attendees: ‘U. S.side-- ~  Shi-Chi Liu (Chairman) ’ NSF
Noel J. Raufaste NIST
Lawrence Hultengren DOS

Japan side--  Jun-ichi Hoshikuma (Acting-Chairman) ~ PWRI -

Hisahiro Hiraishi BRI
Michio Okahara PWRI
Takao Masui NLA
Akiyoshi Mukai: - = . - BRI

m Devcldp research plans ‘in control of equipment and structures and in high performance

@
3)
@)
5)
©)

structural and material systems;
Implement control techniques for motion reduction and modification;
Implement use of advanced materials in actual design and construction of burldrngs and other

- infrastructure systems under seismic or wind environments;

Promote U.S.-Japan cooperation in structural contro! and intelligent material systems research;

Bring together governmental, academic, and industrial participants in joint pursuit of these efforts; and
Contribute to 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. organizations to provide the leadership in this emerging research by
facilitating the exchange of data and information through UINR mechanisms.
The scope of work includes:

1
P
3)
@

G)

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

Promotmg Jomt government- university-industry collaborative efforts to facilitate technology
transfer and pracncal 1mplementatlon

Sponsormg and conduclmg mterdrscrplmary workshops and meetings to identify key area of
research and opportunities for cooperation, and to stimulate public awareness and interest in
this field of research. : : ' :

Developing promotional and demonstrative activities to stimulate public awareness and interest in this
ﬁeld of research.

_ Provrdmg mformatlon useful for the establlshment of performance standards design and also

retroﬂt/rehabrlrtauon of existing structures.



(6) Promoting research in intelligent material systems, sensors, actuators, optional control
system design, and encourage laboratory and field experiments of prototype and full-scale

structures.
2. Accomplishments
(1) In 1998, a five-year U.S.-Japan Cooperative Research Program on Urban Earthquake Disaster

Mitigation between NSF and Monbusho (Ministry of Education) was initiated under U.S.-Japan
Common Agenda.

(2) Phase 6 of the U.S.-Japan Cooperative Research ngnm on “Auto—Adapuve Media” (Smart Structural
Systems) was initiated in 1998.

3. Future Plans

(1) To implement Phase 6 of the above U.S.-Japan Cooperative Research Program on Auto-Adoptive
Media. -

(2) Task Committee (G) confirmed its agreement to consolidate with T/C (C) into a new T/C (C). The
activities of T/C (G) will be continued in the new T/C (C) and in T/C (J).

1. Consolidation of T/Cs (C&G

The consolidation of the T/Cs (C&G) was proposed at the U.S.-side Domestic Panel Meeting of September
1997, and was approved by both sides at their respective Domestic Panel Meetings, December 1997. T/C (G)
requests approval, from the full Panel at the 30th Joint Panel Meeting of May 1998, to consolidate T/Cs
(C&QG) into a new T/C (C). The revised name and pmposed mission w111 be pmpoced by lhe vespectlve T/IC
Chairs at both sides’ Fall 1998 Domestic Meelings.

Suggested new T/C titles were:

(1) High Performance Structural Systems and Auto-Adoptive Media

(2) High Performance Systems: Design, Repair, Evaluation, and Adoptive Media.

Suggested objective and scope of work and the future plans of the consolidated T/C (C) are as

follows: ; - >

(1) Exchange information, and p]an and conduct workshops on new desngn technologles
evaluation technologies, repair and retrofit techniques. o

(2) Study advanced materials and methods for new construction and for repamng and retroﬁt(mg
' existing structures.

(3) Develop reliable condition assessment systems for new, existing and damaged structures.
(4)  Develop and Harmonize performance based structural design developed in each country.

(5) Coordinate research projects on design, evaluation, and 1mprovement of structures in the U. S
and Japan to minimize duplication and maximize benefits. *= - .- -+ .
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Place

Report of Task Committee H
SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES

13 May 1998

: National Institute of Standards and Technology, Gaithersburg, MD, U.S.A.

Attendees:  U.S.side--  Joseph P. Koester (Acting-Chainman) WES

JonP. Ake USBR
Larry Nuss USBR
Ronald Andrus NIST
Frank McLean USBR
William Joyner ~ USGS
Japan side --  Mitsu Okamura (Acting-Chairman) PWRI
Takashi Sasaki ' PWRI

1. thcgiiyg and» Scope of Work

Govemment 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:

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

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

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

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

2. Accomplishments

(1) 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,” 1994-1998.

(2) Port and Harbor Research Institute (PHRI), Colorado School of Mines and the Lovelace

Institutes (Albuquerque, NM) have continued joint research on application of the Nuclear



Magnetic Resonance Imaging (NMRI) method to the study of soil behavior and stability
during carthquakes. . . : ..

(3)  Under the auspices of Task Committees (F&H), Dr. Ronald R. Andrus, a NIST researcher in
geotechnical engineering, had a successful visit to PWRI, PHRI, several universities, and
privatc companies in December 1997. The purpose of his visit was to collect data on shear
wave velocities at sites where liquefaction was observed and not observed, and to explore the
use of shear wave velocities at sites for use in evaluating llquef'lcuon potential for lifeline

systems.

3. Future Plans

(1)  Task Committee (H) plans to hold a workshop on the Use of Centrifuge Modeling for Research into
Soil Behavior and Stability During Earthquakes 28-29 September 1998, Tsukuba, Japan. It will be held
just after the Intemational Conference CENTRIFUGE ‘98 in Tokyo, organized by Japanese
Geotechnical Society and Intemational Society for Soil Mechanics and Geotechnical Engineering

(ISSMGE).
(2) Continue collaborations on liquefaction prediction based on field bérfoxmance data and shear wave
- velocity measurements. . ; L o
4. Other Activiti

The Japanese Geotechmcal Socmly has pubhshed a Handbook on L1quefact10n nemedlanon Enghsh
translation and editing of the draft was completed with the assistance of Panel members. L ,
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Report of Task Committee I
STORM SURGES AND TSUNAMI

13 May 1998

National Institute of Standards and Technology, Gaithersburg, MD, U.S.A.

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

Japan side-- Shigctoshi Kobayashi (Acting-Chairman) PWRC
Keiichi Tamura 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 (hurricane, typhoons). The primary cause of tsunamis 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:

ey

(2)

3

C))

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. The storm surge
research community which functions through many related societies and international
organizations, defines and stimulates 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

(H

@
®)

The Task Committee agreed to support the improvement of the gridded bathymetry and coastal-
topography data initiated by International Tsunami Commission.

‘The Task Committee exchanged ideas on large-scale laboratory experiments on tsunami run-up.

Deep ocean tsunami detection systems were deployed off the coasts of Alaska and Washington by the



3

1

U.S. NOAA'’s Pacific Marine Environmental Laboratory (PMEL) during the summer of 1997. These
instruments initially functioned well, however winter storms proved it will be necessary to modify the

communication system.

1

(1) The 5th Storm Surge and Tsunami Workshop will be held in Sapporo, Japan, in July 1998,

@

Modified deep occan detection systems will be redeployed during the summer of 1998 by
PMEL. ' S : -




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

Date: 13 May 1998
Piace: -+ . National Institute of Standards and chhnology, Gailhersburg, MD, US.A.
Attendces: U. S. . side -- W Phllllp Yen (Actmg Ch:uml'm) FHWA
: - Daniel Abrams MAEC
- Bogusz Bienkiewicz , CSU/FHWA
Arthur Chiu ' : - University of Hawaii at Manoa
Joseph Golden NOAA/OAR/USWRP
Japan side -- MlCth Okahara (Acung Chauman) PWRI
HiroshiSato - " PWRI
Jun-ichi Hoshikuma PWRI
Hisahiro Hiraishi BRI
l Ql - 'v ! S [W v !,
(1)  Plan, promote, and foster research on the behavior of highway bridges when subjected to wind and
seismic forces, and -

(2)  Disseminate research results and provide specifications and guidelines based on the Task Commiltee'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)  Researches on highway bridges without limitation on their size and function.
(2) Investigations existing and new bridge designs.

(3)  The behavior of whole bridge systems and/or single components of a bridge.

2. Accomplishments

The 13th U.S.-Japan Bridge Engineering Workshop was held during 2-3 October 1997, in Tsukuba, Japan.
The workshop was attended by 19 U.S. and 58 Japanese participants. The proceedings of the woxkshop has
been published and will be distributed.

3. Future Plaps

(I) ~The 14th U.S.-Japan Bridge Engineering Workshop will be held during the Fall of 1998, in Pittsburgh,
Pennsylvania, USA.

(2) 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.
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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.

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 éemdyna’mic 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.

Dr. Jun-ichi Hoshikuma, Research Engineer of Earthquake Engineering Division, PWRI started his

one-year guest research assignment on seismic design of bridges at UCSD from March, 1998.
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Report of Task Committee K
WIND AND EARTHQUAKE ENGINEERING FOR OFFSHORE

AND COASTAL FACILITIES
Date: 13 May 1998
Place: Naﬁona] Institute of Standards and Technology, Gaithersburg, MD, US.A.
Attendces: U S. side -~ Charles Smith (Chairman) . MMS
Martin Eskijian CSLC
Japan side --- - Susumu Iai (Acting- Chmmlan) ‘ PHRI
Akiyoshi Muk'u ' BRI

iv . W

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, pmmote 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 hydrodynamic pressures, and to the lack of specific environmental data or engincering
experience that has been developed for most onshore sites.

The scope of work includes:

(-

@

@

@

&)

)

)

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

Predicting strong ground motions for offsh'ore'a’nd coastal sites including assessing the
effects of basin geomelry, 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 facilitlies 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.



(8) Creating performance standards, design = specifications, guidelines, and code
recommendations for applications to new construction as well as remedial action for existing

facilities.
2. Accomplishments

(1) Members of Task Committee (K) helped to organize and participated in the workshop, “Earthquake
Criteria Workshop- Recent Development in Seismic Hazard and Risk Assessment for Port, Harbor, and
Offshore  Structures,”, held concurrently with the Intemational Offshore Mechanics and Arctic

Engineering (OMAE 1997) Conference in Yokohama, Japan on April 17, 1997.

(2) Task Committee (K) held initial planning phase to conduct a third intemational 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 in late 1999 or early 2000.

Lﬂ;mxd’_m_s

(N ‘Develop workshop agenda of the third US-Japan Workshop on Wmd and Earthquake
Engineering for Offshore and Coastal Facilities. :

2) Coordinate, where possible, oa—goirrg research on wind and earlhqlrake engineeririg for
offshore and coastal facilities of interest to the members of the Task Committee. This
includes sharing of research reports and publications where possible.

(3) 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 Jomt study by U.S. and Japanese investigators of tsunami
events throughout the world. :

(4) 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.

(5) Task Committee (K) will coordinate activities with the Paciﬁc‘ Earthquake 4Engineering

Research (PEER) Program on ports and harbors centered at the University of Southern
California.

— 8 —




- Report of New Task Committee
SEISMIC INFORMATION SYSTEMS

Date: - 13 May 1998

Place: National Institute of Standards and Technology, Gaithersburg, MD, US.A.
Attendees: U.S.side ---  Stuart Nishenko (Co-chairman) FEMA
William Roper (Co-chairman) USACE
Roger Borcherdt - ‘ USGS
Mehmet Celebi - : : - USGS
Josephine Malilay CDC
Noel J. Raufaste NIST
Japan side ---  Takaharu Kiriyama (Co-chairman) NLA
Hideki Sugita (Co-chairman) - PWRI
- Takao Masui - @ = = = ~ NLA
Makoto Watabe Keio University
Keiichi Ohtani NIED
KeikoOgawa -~ . Tohoku University

L Obicctive and S F Work -

The objective of this Task Committee is to improve understanding of earthquakes and their societal impacts
using seismic information systerns (SIS), loss estimation methodologies  and computational models that
describe the effects of seismic loading on the built environment. The Task Committee will foster cooperation
between the US and Japan policy and research community. It will be a principal Panel technical resource to
the Earthquake Policy Cooperation under the US-Japan Common Agenda. ‘ :

The Task Committee will serve as a forum for exchanging information between the two nations on identifying,
developing, and réviewing data, systems, and methodologies involved in SIS, earthquake loss estimation,
geospatial and topographic information systems, real-time seismic warning systems, and their application to
earthquake disaster mitigation, preparedness, emergency response, and recovery. The Task Commiltee also
will review various disaster information networks like the Global Disaster Information Network (GDIN) and
assess their applicability. '

The scope of work for this Task Committee is as follows:

(1)  Plan and conduct T/C tworkshops and joint meetings to identify research topics and develop joint
research programs. - ¢ : :

(2) Review the principles,’ objectives, structure and uses of existing SIS systems, loss estimation
methodologies and real-time earthquake waming systems. -~ =

(3) Review existing Geographic Information Systems (GIS),  identify data structures and operations
required for successful integration into SIS. Results of this review may identify applications to other
natural disaster phenomena such as wind, storm surge, tsunami, and flooding. If applicable, additional
modules will be addressed in the future to be incorporated into the system.
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(12)

Facilitate the exchange of policy and research personnel, technical information, and data.

Assist in the coordination of policy initiatives and research projects in the US and Japan to minimize
duplication and maximize the benefits of bringing together government, academic, and private sector
participants in these efforts.

Facilitate the publlcanon and dlslnbutxon of carthquake pohcy and xeseanch results related to SIS and
the 1mplementatnon of these findings in guidelines, codes, and standards '

Provide technical assistance, consultalion, and cooxdinalion of the Panel’s affiliated research
organizations to support related work identified by the Common Agenda’s Earthquake Policy High
Level Forum. <

Facilitate the exchange of information between U S and Japan pollcy makers to promote the application
of SIS. o , _

Develop promotional and demonstrallve activities to shmulale publlc awareness and interest in these
emerging technologles . :

Disseminate the knowledge gained from this US-Japan ooopemtion to other nations.

This Task Committee will cooperate with the UINR Panels on Earthquake Research and on Fire
Research and Safety to idemify speciﬁc tasks of mutual interest.

This Task Commmee will promote and exchange new developments in real- t1me data acqulsmon
processing, and notification in COD_]UHCUOI] with T/C (A). :

le . ! l.l

(M

(2)

Tasks concemed with the establishment of this Task Committee have been completed, including
definition of the committee objectives and scope of work, establishment of the initial membershlp, and

development of future plans.

Commiltee Membershlp is proposed’ for government panicipantS and candidate non-govemment
participants are indicated. .

r 4

i

U. S.side ---  Stuart Nishenko (Co-chairman) FEMA
: . William Roper (Co-chairman) - -~ -~ ..CORPS "~ -

Harley Benz USGS . = i
Roger Borcherdt USGS

~Mehmet Celebi : - .USGS
William Ellsworth T , - -USGS - P
Richard Eisner State of Callfomla, OES
Walter Hays - - - Lt ',USGS PRTEETI o

- H.S.Lew ¢ .- oo o O NISTo e T

. PeterWard ©~ - .. i o USGS s B




Japan side ---  Kazuo Okayama (Co-chairman) - NLA

Hideki Sugita (Co-chainman) PWRI
Akira Kinoshita GSI
Hiroshi Masaham GSI
Akira Nagai IMA
“Allo - : MRI
Hiroyuki Yamanouchi BRI
Tomofumi Nozaki PWRI
Toshiaki Yokoi ‘ BRI
Izuru Okawa BRI
Atsushi Nozu “ ’ PHRI
Keiichi Ohtani NIED
Jon- \Y

U.S.-side - Scott Lawson RMS
James Goliz Caltech
Ron Eguchi EQE
David Simpson IRIS
Tim Ahem IRIS

Japan-side —  Yoshiyuki Murayama Tohoku University
Keiko Ogawa Tohoku University

3. Future Plans

Plan and hold a joint workshop. The proposed time of the workshop is summer to autumn of 1999, Further
discussions on the time, theme, location of the workshop will take place over the next several months. This
workshop would review national policies and programs on earthquakes, use of real-time waming and
notification systems, use of remote sensing and geospatial sensors and analysis technology applications, use of
real-time and near-real time strong motion measurement, damage assessment and emergency response
systems, use of earthquake loss-estimation methodologies and emergency response models.
() Review current real-time and near realime earthquake waming/notification systems in the US and
Japan,e.g.

CUBE/TriNet in Southern California (USGS, CDMG, Caltech)

REDI in Northem California (UC, Berkeley)

SCIGN (USGS, SCEC)

GDIN (US govt.)

MOC-Net (MOC)

JMA net JMA)

(2)  Review real time and near real-time earthquake strong motion measurement, damage assessment and
emergency response systems in the US and Japan, e.g.
Health Impact Surveillance System for Natural Disasters (ARC-CDC)
California Strong Motion Instrumentation Program (CDMG)
US National Strong Motion Program (USGS)
GPS-LPS (USGS)

__.8'9_



Kyoshin net (NIED)
SIGNAL (Tokyo Gas)
SATURN (PWRI)
UrEDAS (JR)

(3)  Review earthquake loss estimation methodologies and emergency response models, e.g.
HAZUS (FEMA) : :
EPEDAT (EQE)
Early Estimation System (NLA)
Loss Estimation Model
Fire and Disaster Management Agency model (FDVIA) ‘
Local government models R P




-1






EEXEEE ¥
(OEERES )







BEOEAME &3 FH B
kR

TREIL, HRATHHROARKENEE LRLTVELVABREGTIESHY . B
CEPLLLALHABENS, SEOL I IEL RKERSERI STV, FEDO KK
BILLDE - (THAAERERERAINCH S &, FIERR. ERZEORAEICLD LOR
%<, 1993 FECIAHHERENIBE K E. 1995 0D BRAEROMBEREIZLYE
BROFE, THFAFRTTND,

VERND TRETCELTELALSILY ) 2ERTHOFERTF—~D—o& LT, 15K -
TRHRLBHIC BT 2P KEOM L, Bx OARFERLEE - BEHOHBERILSAROE
BEZRRTIIEDOBHEERTEILEZHTHLMN, BB - BRRELROHEINNDTRTo
REEZHSZEHATHECHHI L EREL. SBLELEERELRVEL S KRR SO
FEEDD LIIMA, REOKEZBELILLC, BELR/PREENTIHOOEEZH
LOMLOEBFBLTHB IENREEL LD, Z0H, BRITHOBHE LT, ~"— FEOXHE
L EBIL, REFLHTIERORBERCEBRITEEE L OEEORILEDY 7 NEACOMTEDORK
Y, GREBRP KA ROTRELZRDSLERD S,

HAKBILXLDEELE/MET D120, 584 REFHRVLEL ERTWDH, ZICl
WBAEICA T OBENHROBEEL LT, UTOHEBOBREZBA TS, ZOoEHTROEZ
Hiho ¥ A 7OREIGRLD LD EEZ D,

- BEYOmEEoR L

- IR HCEIC K AR KM

- BHEKEORMNES

- BB KIER AT A

HSBARH T 5= ARZHKL T B —F, BLWHERR. Ano&Eiik - hFik.
HARRE - MEKBBRILGDOEEOEAEEZHEI 5L, BONETEREE - HEEAR b
7 EBUHIREBREZ VWO EFILERT IR RERBELER>TWVD, 5%IIH— FEO
BEBIDPDPDIADANRVERBLIDEXY. V7 VAOKELEPR LLLERREEN
VEBERD, TEHLER »d HE~wxIJA b (BE-FIH - 22) | ~D&EBETeHY,
HRIKE~OHFIZOWTHEEER—RBY 7 VEDKEEREREN S,

BiE LAWRR Bk (T305 0804 EWBEOHEHTAFE 1 Hith)



WA B 7 11 = 7 b & BB OBk
RFRfKD, WARLY

RERI@IT T, HIKOFEHAL - RREE2HZBR LM T S5-I, BESTEET 5
DIZ, PIRBEXIEL 2~ 3RRELRIBREABROBRNRLELEI OGNS, “hET, kb
ﬁ%%u\;Déﬁ%ugﬁkﬁﬂwﬂﬂﬁl&¥ﬁ¢étbwﬁﬁ&ﬁoTéto%w%%\%
ROBFWORR CBRABRARHRITIBACHAR, HEAoEHBEE2ERT o LICLY,
KEBLTROBENR CE HAEENE OGN,

ZOFI-RIEHARE, FHAMEOME. FRABOEER. BTEOTELR FIcSHINS,
KERTHROBRIL. FHRIEEORRBI LD Lo ARKAE N, FHAEEL LT, ORBEE
HEHERTIEDIHOPR2EZNZHOBE L. 2o A—T o I —F 2 S e CERE
BRE Uk, BHE - RBMICENE 2 B0 LEHE (B—1). OMED~ v 7R LRI

KDY, BAZBOMLVIBATOBETIESEMOT - ERTE, AAERICBOTHEEME - 5

BHCENRYA 2 —BROEHER (B—2), 2ERD D,

SE. LYV —BOIR - THOBHEZAKELT, SHERNEZED TV TFETHD, £1-. @
MOTalx7 MIOWTCIE, ThPhOREHATCOBRRBERES 2 S - kEXY, BH%
#%%iif\ibﬁﬁ%ﬁ\iDéﬁ%u%ﬁkﬁ%&%ﬁ?%tbw%ﬁﬁ%ﬁﬁﬁ?%éo

M—1 244k - H—-2 vA4r&U—Fk

1) BRELAVRIBEERER (7 3050804 KPR IHifB1EH)
2) RBELATAFLEMERABE (T 3050804 KR WL EH)

~- 9 —

WEI
prmyprpopi b gt )

LA i

LS




HEREBOIS YA —HiIcld 2R

ereahse ) | REBHh | AHEE—

BAEEMCHBIA TV SHRIEMER TOT 1Y ok, \EEHRAES FE 2 EROREX
BNEENBTREEND S, COLSHEBRABERFVICARICT 50121, HEALOEERA
BOTEETH S, |

BANBENIRIETEEDS 5. BLESLLOMLTIS v 2 — LB D HENLERCHY.
RABOZRRCHI->TE, 7794 —NRERTIAEE, PIEBEICH T 5REAOREC A+
RNCBNLDOLTIRENS D, COLHEENENETES L URRNBHEFEIC O NTHE
EERL. ThThI ORNCH—ORE. SLUBOBESTLEHORAEMN. BEXEDD
Sy —RAEERNLE B EDICENTHIC ENALME L o],

CO5BHFOFEICOVTIE. FRELENEE (RDDOBEMERT 228 N15E) M
7598 —RAEOREICBELTVDLEZ b DEd. EEETSNOENDE S HBENTS v
2 —EEOREICEUONTNBMEER LT,

PHOBEMEBISL & SCERICLY, UTORMRMNTS v 2 —ORBUZHE LTSS &
BSME T i,

aMgz LMot BMer=1 (1)
a=(e(e>))(x/p)
B=(/(ex1)(x/v)
u=m/(pB?, v =l/(pBY), ¢ =f,/fz,
< IS0 Mzie Lgre M. Mgr: ERERLRNER. m: HBEHERIHI-YVHER., p : BREE.
B: fiO#ME. |: BERE LU YBRIEE—A2 b, f, : RUCARBMN. fz: DEDAEH,

ZMUEFRERENERE (1) RISRAL, FERTRECH L CEDOBEHELE, 2
DER. EDE2FAICHAE1VANKE VLD, 7592 —ORBUEETEREHIERMy L,
RIMoIMNEIRICBBET 50 8. $LBNGEET ABMHECOBMNENEHTS v 2 —REMNS
(BBTEMMDMERE T, EHIZ, MOBEET AEHO IS v 4—BiEERE U 21HIC
BBt 21U P—HBEDHER. Mokl &< T 3-HEM ORBROEFMME <.
BABICTI I v 2 —RAEEFMLEIETVSR T EEBOMNELE T,

1) BRE T ARG SIELHHAMEER. TWED CILHE 1 .

2) AMUEERIEAFARMBRAE 2 FIERE. BETPRENIGHEHI—1—22
HERE L AR SRS AARETAHEE

3) BRA L AMIRFHEEERBEEMEENRE. RMR-> CEHE 1



2HMEETIVERRE UILEIEHNAL T Y v PRI
mf‘f B— 0, Kk B

1. g%

KOFINA 7Y v FIRBIRBR S, BEMAED S b KRICE DIEBIREA Y] 52N Uio 8
ROBEMIKE UCRDE LIS € v M BRDARRE ZhSOBHIHE FNTRET
IRBHISE BT & 2 IS T U B LOEADKR TH B0 RO T Y v PRI,
LROWY GHIBOMN, 77 F 22— 7 OBIEES) L. HBOSEMHEITONNSL D
bIE LI B RRH DL TH D, Tio. BBAEEM AL TY v FRBXROTHIZIZEA
ElL, 2Ty ARRE. 2ERMBAEMNEE U SSHASERBEZ MO NLTY v FIED)
HREFTO . RUREDKREOEAEERITT B & & bic, HIFIALTY & FEBHEROH)
HOWZETS ZEEANELELbDOTH S,

2. 2BRIEREISE ULREMNS TU v FIESHRE

B ERROBEERT, KBRHSSEDE. HRMOHAS Lichizay 7 ) — MegEa#n
125 7 EHMIET AL LI 2 BRORBTH 5, ABBIE, BENOBILEBETRT S bo
TH BN BHE-FHEORS THWERLELTFEORS 7MY L R 5 2 S 2 X b 3
BILHBETB T 2 HER bIT -7 & ‘
¥, 2ERMBLKORBEDH LY S SRR
MET B, 2 FRABAIKE RS (“ﬁﬁ?”
BLIZRBEL. BRHEER (SARE N
BER) £17- 1o WIS, SRS et
YERE OBAWERIET 5720, L

X_Stiffszas Matrix
z_Relative Diplacersaet Vectoe

;:Jl;_auzxu! Foree Vector )

l -
Nroaeriés!
A Displacesient -
q -Raactios Force Veaos

f, E
(A lyd ST (i
B
Stakirg tadle test \'

DR, BE. BEE TROER %R
PISEBHBrE T IV & LTHAA S,
KBFEINA T Y v FIRBIFEREAT > 7

3. H&H ' S TV R N
Aptgcid. 2FRIEMENREL . 1 "‘/IT‘ : \\j"_j
12 IEBEHINA T Y » FIRBYHEBRZITU. ; S > %?i A5
SRTIRTHER & OBATEE BRI LTz, e

ZOHE. HHIRE—HLTED. | | eseese e
HBFRIANA TY o FIRBHBROGTE , Rl HBOEE

MHEHT X, — : e i

1) RE LAVRTIBREGHIAE Y 7 —ESNAZE (73050804 > { (Ll 1 i)
2) HBE LAV ZBEHUIR L > 7 —IRBUIAE UIRE (7T305-0804 > {Eilifil 1 )




REMZHOHTHEYORBR <= 2 7TIV(E)
Bl YRR -0 RROMZD . AR fisS

1. MTRENORBEKHOMSE
BBELADRT T THEMOBRIE R0 LS 2 b OWRMFEE AN E LT, FRT
EEDS QAEEI M T, LATR LY ¥ — BT RE 17 HERFAT METISEHORE
REHTEMS 5 RBH OMFICET 201 296 Ui, MTISSYORBIEEE L. R T
EEYAEE ORISR LD b RANBIRRONS WVERBAZEL. Shick - RO
ERHh SMTBENELBT AR TH 5, LA THE. UTOAEL 3 >ORMCID WA,

1) RBEEIEM IR HORHE RS Uy BATE - IBTHECEhi SR OB

2) REHOMBN>WIG WL - BLEDOS

3) RBETHEVORITEPRREOFS PRSI L ORE LD
STHEMISH S 2 RRIEOBMENEN TOBHIE LTIk, MREHFOZSD | v 3L
LMY E OB LB M RBEERET S SIK D, IS IED T SR ROT
HOBEVHOMMEMREZRR L. WTISEWICHd 2B OBEEKIRT 5 - ENTx 5,
Tl REFERT A LI DRI SORAMBIEAEE LIS TB ENTX B0 I8
JE b R VORI S s CRBRE RO BEEENAKA S {EBIBAICH. ERSOREL
EET 5 ENTREL IS D, I, IKBERT 2 RBH N TISEYOBMICRET 2 - &ic
XD RELBIKEEAEIE L 15 B i TS OIS AT i1 HRIEOM L& & bI, BIKIEOR Eb
RBFICE S & & ATERIC A B,
RAPIR T ¥ — FLERCHBITRICEU T, 45 5 BROABMOMELTHL. Jho
OHHDHFOIMEEE. BT, SUMEER ST 2 & & bic. RBRMANO L TISEY
DI BRI BT SR AR Uiz,

2. RBRFEETZ 2T IVR)DIER

KRTIED 3 HEBIORMMBTIRBEE LT, THTFHENORBEIET = 2 7R %
FEHTOB, 2= 2 TIMENE. LBRHDEAS 5. DEHOEE) & HRBS LT I
DRBHRF GUH EORBHEE. SHE b U RVESEOREBRN. REH O, 250
BARCZAPEB LRI SR IN D,

BUE. K22 2 7RI DN Tl B AT DML > TB ESHTHD, EADIE
SHT B TFRTH B

DERAE LATRTBBE NN > s ~HBURZE (T 305 - i 1 5
DERETATATEHRERIA L Y 7 —BHRIEE PRE  (F 305 <l Fi)
DA LATRTBBENT L v 5 —BRIRE RHOAR (T 305 - i 1 F1)



RBS O EAT BB O &~ A L ARUFHT

RE D, 12 0, FHRA Y, fakEhD, T Bk

BRA LATIRFTCIL. 1961 FEI0ELHRATRRER 1 Si%. 1987 FEDALRRTER2 S
BEBAL, Zhb 2 MO CRRTHICBY 54 OF FMERBICRY A T2, 1995 O RER
RMHRE. FBRCRNSNE LS RELVERDO FCotBBamOEHETIRT 5 bic, Ed
TANRELEBRAMIES & AELNBHRBEBNFICEA SR, 1997 4£L Y HEE2MNT
BHMICHRRTbhTV3, ’

FIATEA S NI KBS RATRBREEIL, AP EE 6.6m, RABRAR 400G-ton DRFRA
ROC—NHERCHD, FEEIL. A4 VST y b7+ — AR BEEEN AR OB EER E
EL, BOHBBIOY I ab—a VERRBLTAZ 9 FF OV VAT ARF— b RAF VAV AT A
ORFDBMEHT 0O THS, Fic, HHIHAM 8 REn—# Y —Ya ¥ b, F—FBEMER
—FY—VaA Y FRURY v 7Y Y RRD I R TEY ., Shbiz ko< 10MPa % COREN
ofts, RUEE - BHEDT — ¥ HRTETH S,

KERLABFARRBAI MR SN BFHOTAMERD AL, BOXBRBRDA L UTIHA
BAROU. 40G-ton 2FTB0HCTHH, REIGO/NT 4 —<VAEZRIATHDIZ, 100G OF
DIMEEEA CIERE., PSR E COBRANER FFE) CHEMBBEROEEE (FHN)
TOBRBTEE AWIER 1T ofc & 25, EREMIR CIX, 200Hz S EOED THEVWERKOES.
IEEBRRREL I ENBD LN, TOMMBELALESTOr —IACANS BN & ZRINK
ERBRW—E%ERLE, -

AREGROLDABIFRBRER LAV, BHXEHDEROMBEREEICETIERE T,

FR T, B 30cm OEAHEEEE L FREEDEGADMBE N LR B ZER L, 30G OB
EBICCIEN, #F&itﬁ%ﬁﬁ%ﬁwr%ﬁ%ﬁ&ﬁoto%%uéﬁ5#—xﬁw\%§@m
U, IRBEEI AN Z AW CEEBIOESHEBREITT5, :

ESEH CHR L7 — A Tk, ADIBEEMN 300gal 23 & EHAD A DIZHARERB Y ENBRE
v, KPELNAE Ule, #P¥, BEWCMELEY — R T, ZEOAMMNR LRI ADIEE,
ThEh 542gal, 492gal L ERBE LY RKERLOTHY, BN Y bIEEBINED S — R & Higk
LThEL, BBBIEEThBIRIBO/D S REOHBOEHIZHTHF 5NN w*&%@%uto

1) BRELIAVIAFTHBENHA LY —DHLATRE =B, KRB EHBE1
2) " BrRA. n -
3) " L iﬁﬁ%é uj

4) (B MAERABEFFAR e, KRR EHNMHEAER

— 100 —




-ﬁllﬁ,\ﬁ’éBiﬂlaﬁ (MFHER) OF—5ERE
FHRAAL LY — b AICRET DHERISHORE

H

feeAR BV, B EEE2, kb )

1. B8

SURMEBER T YAV MIBW TR OIEETF— I AE S his, AR TR, ZOhdiEs
—FDRHERTEEDIL, TOT—FE M THERBIHNT NN 2 U—F LADIEN A DHE
ZEE Lz, 510, AHBRSHLBEEORBRTNR > 2 Y — M AORSIEZ RIT S HE 2R
L7z,

2. YLYA MEREIDRR

R IMEEE D ERE T 2R L7, B G B 2K TRAIUE 220gal. SR ANNE
[E4 90gal REEEHER A Nz, ATBRAMBEIZN T AANFBRANMIEEDOHIL. 1/3~11 THD. KER
KIMEENKE DI > TEDOHIIhE <25,

3. HEHLRHOLE

EHRNIAZ Y- b AOETNENNT, AREHILICL DELRHOBE LB Lic. TOMKTE.
MEEEAUREERIC A U AEIENIC 5 X 2BV EBEHc S L TN . ol
B K D IKLEKEF O AR E W T EAtbho /=,

4. FAREZ2UEOBRE

ﬁK%ﬁkaL%Héﬁﬁ&%MhTIhij/ﬁU FﬁAEib%miﬁh%ﬁJLK°%®%
. BAE o N/mmd) 12 Hm) IZHFIL. UTORX CREND T EMbho7,

0 =0.0226H (AR INEREE DI A {#AS 220gal DY)

E7i. 0 =(0.0129 ¢-0.568)H/ 100 (a : R OBANEE [gal])

5. &%

(1) SUEBRHEEHETY AY - b &inh 5 BH88 T4 U BAINBUERS 220gal HiBESh 5,
(2) HERBEHNVENIRNI 7Y — N AOIBERIZFHELE T BIRNCEADEEIIIX N,

(3) RHIRREARERUROBENFAE UL, T2 7)) — N AICSA T BIRIEE 150m O

Y LTHEK 34 NImm? TH Y. ¥ AOLEFEIZHER,

1) BFELAYITRTY LAY AEEVIRBEIMRR RO < IEliE 1 Hit)
2) 1% ’é‘i?!\ﬁjbd’??é’A“l’E _
3) WEELAPIGT Y LB MBEIREE

- 101 —



ﬁ%%%ﬁtbFLﬁﬁﬁﬁﬁﬁ%Q%%
IO T O LRS-

THEAR, BHENFIER", 8l &0, FEB", 1ifs @
RAEFHD, XK, AW, mm av

Hhiex AR LRBEEERAAROMBIC BV TR, BRIEEOMRENINRICR SN, BRH%
(GESEE. FHF) P20ttt 20%EB (335, B8, ﬁl)h##b:xb%@%Lth
BEGIFEONLIRREBIMT L L 2, F—0BHME L7

l)EiEfLiow’Cﬁ’ﬁE#‘HBéL EhTwninz
DWNE (BFEE, RS KhAYwse
NEEHEOHREFMEHNOMHICZ o T na E
CNRMLT, B70 [FHEEEBEARROME) Cid, ity U BEEEREAR (UTF
[FHFR] L)) 2RRLL, ZofitkRhiz. THEHREKEDEE]. [T, Mk
) 2 EANLRAE LTS, COREEBYAERHO 70— % "— 1 1KFRT. CO70—%f
BIZBHTAEUTOE 1025,
DZOREY~NOHANEF E MM EREINAEELIVEL., ZstoBEREE KELIE
T5 ((BEHEEKEDEZEDD.,
ZDOBEHREKETERT A 0IEY 2 FaHEH L IRM U AEE5TE & 855247 .
NBGE SN EFHAOWRL EECFML (THAFM)). BiEE KEINER SN
EEHERL. TOMRYERT S (THiEFRD.
ZIZTR. LED2) L HREHHREL DR FHEIL OV TR, ZEFFOHMHHEFIZL > T
RHENDLRESDEEL D, TN LT BEEOERFEORRSAHRICE Y, 2EHA8LED
GEBLRHAIENPHHECEDL, T4 VLX) ZHERFFM SN, BEITS0 = — LMk
KHmLOO\md%$®%%%#%®%%émﬁkﬁﬁbfw<Lbk\%w%ﬁh%?&%#
RENE. V-, WEEP LR [HEBE] 2R LA,

C@%K?Klof:ﬁﬁﬁﬁwﬁﬁwﬁﬂﬁ‘W%@EEﬁWWL %®¢numwﬁm#ﬁ
FIFFHENS LI B> TV bDOEEL SND, 2OERYE L CREY B KoM 852 ) 6]
LRSS bDOLEFE SN, ZO7WIHE, WM ERERE S L HIEE D, B
AR HERRLOR I T A BB GEI N A Z L IR &N A,

DEREEENRER (o EHZEL)

- 102 —




HAIT B 2 M e B G 2 O B S
- HiE - RRE OB -

THARD, RILE?, SMENRER®, Tiff ¥

1. B Iz

1%6¢2ﬂ@E*é%A*&&UT“&%E%k%?%ﬂﬁ?mw—ﬁ&LT@§£$®ﬁﬁﬂim®b
MIAAFE N, BE. BEILEOBREARNG EVETEENTDbh TV S,

2. BEBEILEOMREBENL

BEMSHEDOEMRE S, BENEDICHT 2 IERIEAEE SR ROKEZMRICETET D o &
?%5°?Eb5‘ﬁﬁbtﬁi-ﬂﬁm#MKﬁbT.Eﬁ%t£U5ﬁ%%%%tﬁthT\E%%
KERINOMELREE T2 E8AI2RIETHC & TH B, Tl BERMIhTW AT R
DEFEILEOVHA EEZHE2B/NT 5. TRABH. %J§$®§4mmm wmEs, JBiEh. §iE
FH, HRFEREOHE - AHOEMOV AN EEZ . FEOEE - AHOEMIZH L TERI NS
GG BRIERKBICHT 2 EAHORT IR E CH S,

3. BELEDIEOER ' : .

ERRUE RIS ILEDRAMERA A—C 2R 1 ITRT. ETHERLEOENMTED SN, CORNIK
M9 DBEEEDOBRIEH L. AT BE4DDN— MMzl 3,

FE A HOBREBITEEERL CH 5. XL, BRI BIRLTIR. BifolBhzLs
i’c‘:é‘éﬁb HEHELTED S, MBILLS25 %, ZOXSITHEHOLAIIMNSEZBZ EizLD,

i&f&kk%(%E%i@@ﬂﬁ%ﬁkié%ﬁéﬁﬁiDAEh’Jkﬁﬂﬁt'{‘%é}iﬁ\b‘tf&< RERE
%ﬁ%%ﬁnthﬁ%éh%%ﬁﬁ%Lﬁﬁ«wﬁmﬁﬁﬁkné S5, SHOREMHGEIhB LD
F LWL H LRSI bER iR b oIz L THIT 5.
4. BEFTHOBERIEREKIEE

BERHICH T BEREGE - ANV ANVOBEEHE LIGRT. BESHRIZHT 2ERIE. ) AR,
(DA Ik, () BAEEERO 3B N5, HiEERICH T3 3BROZRICKHL T, =HO0HHE -4
HVRWERET D, bbb, (DEEITREIEAR. () 1 EHULEEZE. Q) BEMIC (BikE) 8
EDOL RV CH 5B,

5. ERUEMRAKEIINTZBSEORE Sk '

BERICH T DHBRESHEICAVBINEE,. BRAERBAXEZEZSNLM, KEMSFEHEBELTHE2
kmﬁoﬁﬂbﬁwﬁwﬁ E - ANOEMII T 2SN EAEE TE S L2 BB T 5 L TH 5,
WE. B, SO3IBREOHE - AHVAWVICHIET 2 Hil-RRFHEIR. KRESHICHTBDOERNT.
HEMIZBTE R TELAERN,

kﬂﬁ@kﬁ?%ﬁfnﬁifﬁwiﬂwﬁhwwél2LTﬁ, ZCH. B 1 8HIERESERE
Bl X DB ARY MVvERWEEITEZRWAEEERT,

6. SEmEE

%&‘éfé?17?:&5&75‘?%5%@&%%?6&%!:%&3312;7?_&)I:l;t. BEMEMEOBRELNETCH D, TOD
Iz, FEe2 - i&ﬁ%‘l&fic‘:ODEFEIO)&?UO)F#\’bﬁfi"‘ﬂ‘fft@iﬁf&ﬁﬂfﬁéo DI, Hil-lrREIFESR -
BEBEMEWEITRES. ﬁ%h BIEE. ZU OSSR A2 T B L OUETHS.

7. Bbbiz

R LOREAR. Mofkiz (Hi). hkﬁbc(ﬁ%)rwﬁibTM6#(é#)&Téét
VHBICEZR T B & TH b, %@Ek@ﬂﬁﬁ H9AGER S AT ZH>TH L ENn S
ZETHB.

1) EREREVEIESIASE

2) BRABEVIANEEREDIR LY —EREENAE
3) BREABREVATBZ0IRDHEMAZE

9) BRAREUIAT S - UIRBEREHRIRER

- 103 —



SRV 2 55 D W ME RO S R 5 DRI T R 8 D508 B 00 B 5
WAZZ Y, BIFERY, B

1995 FIZFEAE L HIREBME T, . SBEESOKNEESH IR ORENRITBENRA
biviz, o, MEFOMREERED O HBRILY BREANSSI L RIEOBRITBRE AR bh
Wo, b, AR A AF—RINAKIFL A ROVEFTELLLEEXILNRLELOL D
h, BIEORGOBEL BRRIBENELLELDE VXD, Lo T, BIEEBREYOBIEGRN
%%®%M&U%®ﬁ?&ﬁ®%%%ﬁitb Hﬁvawﬂﬁ'm%&ﬁBb\ﬁIKiﬁv
. REHI L 2R %F, RENREIR - ¥ (BREABESWEFME T o =2 b, FiR 8 EE~T
10 4EE) #1To TV B, REMITIE, ME~OZRIEREOVIEN, WEETONA K74 iE
K. EAHMESURINEORELAERREL T5, KARAXTH, 2070 =) FOBRFERE
HIAF OB L5y ORBERERCESBRREZERTLLOTH S,

FREE - Wi BT, A - M LB, BMEBMLEEO3ARALZPLL LT, REEFoT
W5, FE - BRI TR, KBEH, SUBHICBLC. HEDE (REOHS) . REOY
% (ABR) ., EHEE (EEE), TRE - cxAX—ANE (ERE). BB G BHes
LU CRWEREZ1ToTV5, HEMH - ML LB CI. MERREEEHEO R, BH - 5
HOBRIEH - PIEOBEE, BY CLMSHE - RY T EDOBRESOPSERE. EXi
Y EABOEEEBIZE X 5K - HTORBEERRETo (5, KEHLBECHR, KHE
BFIZ 4 S IZ 3R & h 5 ST i & BRIICFEIET 5 H IR BT 572010, ABEEOTT L
mk%wﬂﬁmg\ﬁUﬁ%&%%kﬁ?étbh%%&ﬁﬁbMﬁmk%%1B&&%Kié%
BEHSEOIE, BAB XA OH) & ERERICIET 5 XRTRETo TV, ZLT, Ml
EERFMOETAL LT, $#REHTEFMELARL T, AR EF NV CRABRIEN 08
HERIEENB L BB CEX 32 L ARERATVS

£l M. SIREREE. SHUAT Ao, B EBEZITORF I IR LB L
Wb, &biz, AEOHEETo 5 RERE HEORERMICET 5 3E0T 2 va v 7
CHfEL. WHRZRBLCHRERAFREETo TS, TO—HE LT, AXOKTEREDOR
B2 bl L,

DEZEREMATREREN R L& —, By —F, ZRE 0<ﬁm4ﬁ1.
2) RBRHBREN AT ZMABEBARAE, R, KBBO I
NAERERENAT B MABRBMEE, HRB., KRB O<ﬁ$4ﬁl

— 104 -




BISHEEY O R

(N

e ! | —gpEz )

Bt - SRBERRE AR & U C METEDBHE RN 2 B LOBEN T T - T o DT,
VERESBRI DB Z JITH-T S SR RO BANI DO CHBETH S &ﬁﬂ(%ﬁ*ﬂ?
L > TE T, T3 TORE &ﬂru\&#kmént&; B TR XD AR BT L
THOED F0EKRT U OB 4 RT3 ﬁnm¢én«@nmm&&1m7"Aomﬂ
ﬁﬁbﬁ#otoﬂ%ﬁﬁ%%ﬁbt‘ﬂfﬁ\V«Wl LRIV 2 D 2 BPEEH U T B
RERIED EEBIC. TN ThDMEE L VICIE U TEYNCHF B R ERIEE 2T 5 - Stk b,
#HEHOFF ORI E B AN D BN G T B D ETE > T B, ZD L BNV R OEA
& D HBHEEY ORI RIS U THBEEA RIS Sh, TORMUNEESEEbI. £

DFEENIIE U THEEEYDOBE VRUHTRICRAETEX B LI h ik e U TRk
B ERBHCEFUEOLRICBIEA S bOLMIFIN TS, - 1 A5 ZOHUWHEZ JITIES (it
RIEOBIENETRT LD TH D, WEYOTEHIEITSU T, BEREREI7V— FEUT, EULkED D
DOHRFERINDD. TO VUL, R L OUE U GREMISIIR TR IND bDEL D

@ HEH
&:.‘fi’ﬁ %

n 7 \Y
\\
X

bi

w
LAV LRI 2 ,{Eﬁzimﬁﬁrv«‘w

T EBEEFFRERLEE
B il Aasig cEER ¢
C:ELWEZEEZZU3MHEIILERN

M- 1 EIEZIISUcBEibhEoRER

1) ISR Ui A %wu\-nw BgiEliR# 3-1-1

—105 —



HRERTCREBIRIRERERAT (B 1H)
P SUNVRIIIE SN T

1. DI
SEMTAET AL 7R LS TR - ki AEY (BRHBINE) ] Tl ETERHEFD

2 B2 5 HOIBEHIRE L. £ OBENORELTI SR Lis, o2 L 0HANEHRELT,
R SRR R TRIR S B AIs, SATTHAREN % FBUNE, FARBRALHL L L CRIEKES
W S RN O R FHE L 2o AR CIE. & ORRAHED 2R U R R O HRT R T At
FHRT B RDIERL TV [IHREBIEOERILRETR] ORIKE ST 5.

2. HASKTRGTHLBHRAEOLHE

9k ST RIS LR . B3 LARES Ol & TIFRR AT 5 WSS
B TR SRIEMIEII L, B - AANEY - RS O LIKHRBRAE X E LT,
Z OBIBEEIE ORI OB & SHEHR 5 R OREAE CH 2, TOETULHE, UTom i

ELTWD,

EHEOKES 15m X 20m

BAERIR 1, 200 ¥ oo |
BAL . 450cm (X&) £100cm (Y&) £50cm (Z3)
A 130cn/s (X&) . 200cw/s (Y&) 7 5cn/s (Z8)
A 0.9G (X&) 0.9G (Y&) 1.5G (Z#&)
3. ERHHER :

FASKERDEIBREEOMRE . BRREAOLOTHY . I 1 CORPEGRBOER
DHCHEBOFHEEFEETHZ tlﬁTTnT%U‘m§®%“§l%ﬁkfw&on7TﬁlU
JERREEE O LT CH SRR OV T, ERCOMNEHHRY LABHEHIREIBEL TV,
C OELFAER TR, ATIRE 4 &, THINKE &, SATEET S 4. BREHERCNIER
T T A M L MBI ZEBEOREL T, IMREBE L L THA LT, SEOTERREEFEL To,
IRED IS B 7z o T It DI5,0001/nin OILERED 4 5 KEEF — KA ORR. OKEMEE
B4 B OOKEHILRT Y ¥V HRADERE. @70—54 77 - - VREORESE 2 ifo7. 10,
SHTEHEETICb . RERHIERT Y ¥ 7 HRORM 2T o/ T 9 FIELEID, HHHROLHO
BOEMERET L. 20k, SR RiRE, MREEY L COMRRBLEH L. Motk

FEPUE TS T L R L,

D BT SR AR SR AT R, P ﬂ%&mﬁ%kﬂ%&%ﬂ AP/Z/BES
3 BRI KR RIATTE RFRE ., BT FEAEIE

- 106 —




B R B8 K 7R 56 1 D ) 2 A ARkt B 40 5 oD s L e

ARV, 3 —BY, AHED, K F2

RRERE BT 20 EEER CHET HOEMOREDHMIZ>WCOVEE THL D DHY
BENTE, BHEULDHHOA L VALY A TORREEX BNTELM. DEMHLTFHED
HDEENHTRBEIEEN LI N TR,

BRHRMABRGEOREE CHEMEEY LUECENMESN TV I HFTT0LK (9K)
ERBEREBOZOMmD 7HIH BRBELAT) EH 3 00EEI LA ERHRECRY
BELL BREBDET IV 21 OB SV IBEEOIIA (199551 A0 53 HFT)
PO CROMMARE S iz, 1994 %, 1995 4E, 1996 EOThZhiZHBWT 1 ALD 3
AETCoA %J@E*%%%t%@#i@%%ﬁﬁﬁitﬁwtﬂﬁk Llco iz & » TRz - R E T 1995
FELSU2RCROMMAREEIN, BRAEAGSIARBVTCANOTE RO T & IR
ﬁi'é_%)tfﬁlfﬁkchOI'C%U)RCQZODE—?ngl/—cgéf&zﬂ\y—'/ﬁ‘ﬂﬁénko AXE, BKT
RELEL 2 AN 1 HORERIDEFfEYRLE, BRRKCRELELIZ1 ADEEREN 2 A &
DED >, BETRBUOTCRE 3 ANRLED >k, BRHORABCRBEOETRI
SREEZER L BB L > THLORAJNFRCROTENEELTER LD, BRixd BT
Lico FRAREGAEFLOFEREXAAMERT D, 3EMIIBU3 1 A»53 A ColL
HEECIDECHEEE L, 1 ANS3A0 3 hAIZH 5 1994 £ OHFIEI X 57T
i3 266 A, 1995 fE1X 546 A. 1996 %Eid 354 ATH - iz,

BREDOHEE X 2HCRKUMOFRIILERNEX bh s, BT L D HE A KO
PET L7 & bRETRMMIZ MR L & Bbh s, REMKREET & RIS L OBEE L 0
REEBBE T D BUEARIRI L BBREDT 4 754 VWil X 5 EBXBMEEWELCHY.
SEDEEERIIT 5TETH 5.

1) EREMEHEEXEEE 2 — 1| A ZEZHARY4E
2) HEREMTEN R 888 Bl R T XSSP LS HiE L2

— 107 —



RREROMAENAM KT 2 8X2HKMRE - WREBEEEMTS
B3 oMASEBRARNBEINXEAR

B 01 7 0 L b 5 ¢
HLE & W O BB AT 6 O AR AT

TSUNAMI AND STORM SURGE CHARACTERISTICS BASED ON LONG-TERM
TIDE OBSERVATIONS

KHRED, BE—RY, B2 WLV, Noz=v,
ZREBY, GRBEY.

l.m%wﬁm
AR EMH@&ME&@&Di&bM%WLtBGTaD HEPKRE
BECHE> RAMEE afimﬁ#ﬁ% KH-bDTH 3,

2. BRNE - _ _

HRBOLME T3 AHERIF cBASh1958F 2 AL S1995F12H & ©
DHBEMDOF — 7 %2R ELT, 7TF o VBHEEICHK2EDEE 2 co/h Cidsd
S ERCBICEREL. AXHERRERRIBANES P OB T LoEAMED
25, HiREF1ScnE AL bDEMPMBREL 700 N
. BAWIRE 200cn% R L71960%E5 H24AM S26HIEh B COF YHIBRKEO
&ﬁﬁﬁh%brﬁ\ﬁ%ﬁﬁ%Omeh)%hﬁﬁﬁﬁMEEL B s 2
~_ blVﬁ;ﬁ%E’Céto

3. XBELHG

BAWRBMN1Scn% X 5 RAMBKIIISEMTI807 — 2R S hic b, Hikid 4
y—Z2ThHD, BLRERBIHCEI bDCH 10 REBICHE>EAPK D
BHi. 2 -3458 (AHEBNOEERAH) obod, 153BEDb D (AEK
- EAMOBEAMIIIE) BECRohk, chicd L, BEkERORY
R BEGBIERE 27 bDTEH 1o 1960EF VIMBREOFH I, BEIBARK
EARY PIVEIRELSDIBETH -7, BHoRAL E b ILXEIMEOE
BRRIDIIDEEORDPODIAINT-BHRELTOIBEN., HSshitdhio,

1) EREEBRETAMRKIRE _

T239-0826 HiAEWE#AS-1-1 #i50468-44-5017 FAX0468-42-5246
2) (%) =a-—

T110-0014 SHSHEKIL EFF2-6-4 ®:503-5828-2185 FAX03-5828-2176
3) tEMBERAE (&)

T161-0033 FHIERXTHEA3-21-1 B:503-3950-3740 FAX03-3951-9171

~ 108 —




N7V FIEECET 5 BALRERERHE
—BRH O REREDRIR—

wlL Y, WAEZ?, EAAEY

1.XCDIC

NATY v FIEECHET 5 HRAFAHBEERTRIL, 199 34E/FELY 5 M £ ECEB S,
COMRICBVTHR, LTO4EEONL 7Y v FEED BARMICRE SRR ER I, 1
o, BEI 7)) - MEE, 2013, &ﬁﬁ%az7u—br%ﬁ%%L,3oﬁ a7 B8R
A7) - METHAFHAFGEETHD, ThbdIODBECHLTIY, Z5H4 P4 v 0%
EXHEL LTBUL, BED 121, BEoNi 7Y v H%i‘ik#oV\'C%#Hﬁ&k*&rAén
THCWOND EEZ ONDHME, ks, HY A7 ACBETAHETH S, KBECE, “hbd
4 ODHR Iy 7 AZOVTERENHIRRUEE SRR T L F54 VOBENT LD
HhTwnis,
2B aV Y- MBS ‘

FAEa V) - MEBCETARR ®§$ﬁﬁu BFOEEOERT— ¥ 2 XBBEL, oh
&lbﬁﬂblwﬁmﬁ%i%?6?ﬁ%ﬁw,uw?ﬂwﬁﬁﬁ%ﬁﬁm&%ﬁklbﬁ¢?%
CETHol, TOR, BENEMBLUIY 7Y — L OBHREEREBLT, EEVHESED
BE E1T o 2o HAOPLES B X CROESHERIC X S WEE D O, AH e ARERIC
X 2HH B XUEREEHOBKRE, HRBRAREBRTERLL, ThEBITUCHTORITOERKL,
BHERIWVHEBICa Y2 ) - ro@EThEEFTMEL, CHERAVIMS EFVERZITY,
EBEREORVWELSYE, ChODERY - - FTRRETIC A DBV I Fo4 ¥ (R) 24
&qu’o
SHMNKHIYZ ) — P CEIEEE

BEVEHaI sy — b CRIEGEETH, &%%A%®ﬁ£#Mﬁﬁ6§§féé HEEOF
RELT, HEAMLREABO 20108 L, TAEREHEE LERLERLE. BFLT

SRIUDHMERERNICL Y, HRRABLREFIHLTLRITL, OB COEIDOTREE
ﬂLmﬁL,ﬁh%ﬁiﬁ%r&%%ﬁ%ﬁw#ﬁtﬁirtoEk%A%#ZﬁﬁwﬂElﬁ%
X BG5E0EHOES L CFHAC B A BRSO %@%ﬁ%ﬁ%tbf%&biﬁt
Lo CNODERRICEDTEHFEHEZEDLBEHITL 547 () ’H‘Ebj?.bfco
4.AT7HEHIY 7Y — FECEDEANGLEE

ATHEG I 7)) — M ECAUEAIEEE T, 12@@%%%£&H%kbt“fﬁ@&
AIVEB SN, CORFOFC, THBORKAL L COMEIRES X SSREH X H5E 044k
BYDWELEME LI-ERTERL, ChODEBRERYMS TFVEN4 LI L 8RS+
1072, u_hc‘:t‘:’bk, BIHIREIT 4T\, displacement (23K % B { BEHERRE L,
5.5E, FHM, HPATACBEIAHE

EREHAEI 7Y -, BEE -BHEIV )b, SRERE - EWMI YY) — 0
TNTREMRE LIEBORBEEREITY, 2ORELEHERL LT LD,

Y ERAREHRT SRR EERETAE - SR
D ERERENANAEZENE LYY — - LYy —E
Y BRAREHRRESHRS - BE

- 109 —



A AR SHIBFERS X7 A

EmEE Y, PR

1. 8t =

BUE, MRS, MRIC X 2HER CRBCET A R0 A RIFRV AT ABHEEH, &
ASRNTHENR, ZNHHERE VAT ABMAOT -4 20U - RfFL. ML TESH LTS L
BEEAETHD, ARXTE, MEHERVAT ARHMTHT -2 BLUEREPA TSI Z LI
LoTC. YRTF ADKE—E - HIEREL R LG, ial%ﬁﬁﬁ&hr/XTAéﬁﬁ?éﬁ
BIZON TR D, 7o, MESEHOBUE, MEBEEOHRE & Vo BT X 7 ADtEiE
7 b, BIELAPFIAFIZBW TERED bR THW B HIFIZ >N TRNT 5,

2. ARIZBH HMEHRS AT AOBR '

RAIBOCHE, H, ALK, ARSEFSEI L > THx OMBERIZIET 52 27 A
HERINTWD, TNHOBEDIZE A LIX, MESHOFEGEZ WS R UE LRAaS 0N
29 5 b0h, HEBIZL D —REE. BREEOEEZTILOTHS, ThABDYAT AR,
W TWOBEEMNIHEIN T Y AL ERT - BENENO VAT ATEELTNS,
LR TCINSEDYRT AT, TOBEDOT-CIME LT — & 2EDRTNIER ST, M
THD, T, YATARAZEUADLDORINOD Y AT AEERFTHETHHELTH, B4 D
BRRE. BMEEICH G DENHHD), BONERZRAMIIANVD Z EMRELY,

3. YRT ABEIIBYIREDT Tu—F LH LVFE

WEERYRT 228D, WEOVAT AEBIZEMINCE L 207 7a—F (kv 7 - #
R RMAT 7R 2BETH, by 7 FUURE, KEOKRA RV RATADL ETTR
TOEE, 7Y ERABRESNRITNITEENED SN BREE, LTRECHERHS, —
THREA T yTRERy P2 LIHEBILT — ¥ R—R, 7Y y—a v EOY—5—%
BELUTRHRESRDI 747 PRI EFBTH bOTH S, BERIEEO B HENRSE L KB
HEIZERTWBR, T—FOEEBIOT —Z I ORENE. B - B EOE L& R ¥IZLY,
MRS ES IN DB R~OBFRAICRENRDH S, Zhizxk LT, SVEEME. ahEs
FH, o8B~ It bBELEF LT 7o —F 28875, o7 7a—FlzLhif, &
BR7-Z &AL MEFIATLHZ LIL >, BENRV AT ARERTRETHDI L L HIZ,
FERBROFEEE LI > T35, .

4. WEERY AT ACLERERRE ;

R AT AOMEMOBRES Uik, WES, EFRA L2000 L ESiiRomE,
HREEONRF TR ERBXONBMN, &2 CHEAMETIC B TR TOMmBEH X v b
V—7. NEEBREMEI AT A, BRIZLIHSKEOREHE AT A, #E¥BIXy bY—27 O
B IFIEZ BT 513D, maaﬁéﬁﬁﬁﬁiéﬁm\%kﬁ%¢%®n7x—v/z&#
fid B FEIZOVTHRELTWS,

1)@uér*m%mﬁ%&mm%t/y~Mk&WRE(Xﬁ%o<ﬁmMI%)
2) A BhSSHEiRRE LR

— 110 -




HEERSFSSIFIER - X 5 L (D | S ) oOBIsE
B RILEET  BRERES

1. MROBERERN

19955 1 RITBICHELE-BHETHOMECH AR - HBABLITHLTIE, RIS
SRMOGANEENOBER. HIRERRORMBEOTEMARD CRASLE,

BEFClE. 25 LEERISAANG., BEBEBRCRTA (G| S) #EMAULIBENSIESRS
ATL (DIS) OBHLEEDHTWNS, DI SIE, MTBRKBEZO GAHE). IEI0 - #R .
Fho RETKID [BROBZI O3 OOBRBEIZHBLT. ThThOBRBISHELEY TR
TLERML. ThERRICERLT. Rk - MEUERREE F— 2 NKES 5L EBME
LcTwng,

2. MWERSRYFMERATLA (EES) OER

DISOYTLRFLAMIDELT, MEXLER éwhwwmbnra%$f\m%m&wm§
LA TR T TR ERNEE AT L (EES) %, 199654 3L YBRALTWS, EE
SlE. RRFOVRTLEERESh, ARFICEYNSNEBET—4 GIHAEE) MUECFAT
EBL3ICHOTHY. Avda (B1kelb) BEEANHORIE. REMRESLUTLICER
THAMBELEOHH F TR EE05LURIZT S,

ERMMBLIE 2 FMT, BEALLIZOEMASA, TOSHEEMNSHRERIDLOMN 5B
MEhiz, ChoOBECHIRHIBRIE. BHEAGCRERBERNLTHY . BIFONIE
BOHIHHE LTHARID LD EH o1,

3. BAMETIECRTL (EMS) D%

%@féﬁ%éiﬁ#é~&%§ﬂtbr'r%ﬂﬁzﬁ>focems)wﬂﬁ§ﬁ&ru
%, EMSII. HEFBRPERGAHEOEBOEBOKRICOVT. BELFMEHRCE 250
ERFEEBEUEREG I SECRBLTHAT SHAALHIL. FROLBOBESAEHEX
T. BREFMCEmRy bO— 9%&%#6%@(&6

EMSTIE, RFLEhELERES LIS, B - Ef. RABE. M. 54754, K5
T AT EORE éﬂ%lﬁm%ﬁmmﬁw%éfﬁtbr%mf%6;5ﬁ>x?A§%%T6°
4. Aéw@%

DI SIZDLTIL %rn&mm&xwvﬁﬁﬁal%ﬁumﬁb\m&ﬁwaﬁ&whﬁéﬁ
HoD, mﬁéﬁxmu%mLtmxﬁﬁéiﬁfé/xTAaLrﬂﬁ%ﬁwru<

'1)@iﬁm%%§%ﬁ%§‘ (Emﬂ*kﬁ[ﬁ#ﬁ1—2 -2)
2) BEFBEBESHER (R
3) N ELFHSBEKHER (FL)

- 111 —



___-/_lh_\.» JL,)}"_.‘ <é'—;l?/;,\ w R~ iZ-D U~

BASIEHAY B GLlkEnREH 4+ v PRI 38 JT
BT B A IR 8B GRS R TRIIAG

PR 0l bR o =0 GRATH GEi Al SNBSS IR N T T & ki
IRTAEIE 20 & (R HGIE R v b7 — 2 (K x o F)OBMBIDHAATHE T, COfiiktc
ChojfeikinEHiL s TR d.

POOSIELINIT I I & Ae (I R B AR SIS K » THARR AN EZT E LA KLy M4
CHIEFHATULLMNL BUHLEEOIFHANM R B MM > 2D TF . OIEED S G
DUVT LRI s A C BT I S o it E LA MR E M OiTRYE v 7 — %/
CHFUT L TH PR A H AN & T TN b aA— R-—-2 Ji5L T o
HMUCIHID A TV F T NTTOUIIEIDI(Y. R.P. :Yokosuka Resaerch Park) b#si@iicilizk2d3ib &
> TEN T 2T R NTTOPUSH bAth £ 4 A A5 IT WK1 o PUSAE T i R 3Rk IC 1 B A
bLhFHA.

KHAy M KR VR CEEEN SR>V F L F 7O ESR v b9 — 2 25455
5 & IS USRI 1L o0 difil 2 8L U € S I L R fE PR M T AT — © R D 5% R 9)
WA IS & Z 3 HFE TR SEE DN C FTBCI S oS o ot & L Tciid
Mcitmx L £4., : , :

N KRS 7TV r -2 av 7927 %P0 A5 Lok -> CERKEERURED
R AL - T SRR DIRE R E1T » THER~NEISR T S 15 2 128 L ¢ SIS0
Bl otiiodbh GlgEo o880 E LT L 3.8 “Lll’fmwfﬁﬁz Y RT hEEEH S{E
ERR-X20 - it kh’%fr“irm%@hzlﬁm’wn&nlé'}ér'q“5 YT VEREIASIENLTwWA Tl
WETOXIE TSR BAFCAUTOH R DI SNt Xy 7Y —PNE) XN F A F
7 & LN B R @RS FES 246 b U TUHEHBMRAI D P T LT — 7 — %I
B 2R E DD EEFICRBCRDONE NS T, ZMEEMIRIIEE E VO PgEch
ATIEEBHRADHALTEFIES HWIE CAMBI I B U HTEA: L 7205 RN P e o
WHULEN TR S N F A KB MO IS B3 0 AR A E BAF 1Ed 2B LUl
LIPS z o li DX E L),

AT LA S (B SIS @ ATRU ISR D HA THA 8D S D £ T AF IR DRI
MULTlyKy > 7 %R L1ch LB 2 BiMICIT> TuE 4. L LIFHRIZETRI >
T BIEAR P ST OIS & — R MA TR HiS X 2 2 vIRB© L Wic MBI P B,
EEHRMNE & oL TRR BHELI VLA X 3 Lk oA MuEERs Sk x o
PO EHIT 2 E >MF LD F LN TIo BRI REHC R/ L2NTTO R Rkd 3 &
A S BIFIE ICBNTTO PISEHT A C & KNI O HUGEZ R T 2 oo 2% v by —
704D HEBF Lo LT HFIETOMBEEREAGHALE LTI ERNG M0 TT.,
ZiiEEE. S OB NBEERE AL CEONIT. ISR o2 b1 < Wkl sy
LdUlko BEBIBIELIRLEBER RN 7 1 7 5 1 I EH% .33k & 334 7’]‘199.)
ESAIRKEFE SN E L1 1Ho43%dRE 30 BIIL 46 2L 4LJ)J:;11\«45@L:§)716{BI
Mevy s 7t cHiisoRMERAa S O ELEHELE LI,

BRI AT I CTIL R ASH I 2 D TEE A v P OBIELED £ Ll Lo B THikEEaE 1%
DR OB 2 AL T U HEREN A IR B S h . Lo B udific bl »0
MWBBIRLELE MO IZATNT AFATOMER VT — 7 05 ai70E Lice 2443
HRICbETOT, 2UEHEMLS, Ky POBGEMELE Uiz, NT TOBREINT SY 4
—2arV7 b TTOMFBENBL CTERSEE Lic, RIEDBH 3 1 B AMIISEL ipiEA
AR & BUB ISR L T e AR5 2 i JofEL £ LL., {f’ ( 1) /M?SOJ v A
7 A¥EGE (2) ENBGEORM (3) :r!ﬂuu%!ﬁm?ﬁﬁ&ﬁhi—q“ :

— 112 -

A

et o

-
5
A0
Z

Y




E ZK 15|J‘§ ’Hﬁ %




AT e N 1) VT

R AR  L) DA




ANASIIEHZERWES LWSER OB
BB FEMIT, @IFRD . iy, Al WwR#HEe®

1. BIRBE

EHRHOBREHEB A I Lo E T H80HK I, BEAED 24 C AT HEWT 520 & B
HBRERIZBIT L2560 INEBIZEEIENS 2 ENREL Lo TV, 3k GBI BT,
KBUER L - O ERBISE TS E R hots, UL, FHE, BARBREOREH < ulE
NHEDNZRY, BREBDRIDLILED, BRA~OEBLR/MIT B HERRDEA TS,
I LTZBE . HORWEN (FIEN) 2823 2088 H 5, SIEMCERkInBHERE LT (1)
BIOHEL, (2) BEEOMmME, (3) BERS, (4) &FtEomE, (5) &I - B2lOMm
EERbTFoNS,

ZOEIBEROD E | BRE LABIERIL, () E5ditr ¥ —B LORMAH & LR ¢,
AL TNEHESRCOBFAIEE LizHi LWEEBADOSIEH & LT [ 3 H (Hybrid Hollow High
pier) Lik) % LI,

2. FBWHARICAT CORERERIAR

BHILDRIIZHTZ > TL, REVRDENHEB LG OEBIZI OV CERIZIET 523
BhHsb, FHLIL, _nirusﬁﬁwkxﬁ%%ﬁﬁktoL‘%Tmewﬁlmx&—w
ORBIRE LT E LEEARHERGARB B L,

3. 8ohl-mR

INETIAHEZFKBRBLOCETNVIENE Ry — ¥y LRI L 5 EAR ARG
ARRLFEBITH LI Y SHLIEDHE S L IBIRBI B - LN Ca -,
cANRLTAHESRCOBEIBEELTHLIZEY, EORCIEEERSULORS . Uil

R CEHZEZEREL,

VRIS OB IR L2 BOZBSE L A3 S, PRI, & RSl o sl msan

DIEIPIIER o Y | PRIHGHONEHE LCEMT 3 2B CEx - L # AL,

* SRCHEETHZLIL Y, RCEELIREL CEREIM . CAMERM LT 5,

Lo, WERMEILT D7D THME KB EG T 5 2 L BT TH S,

A%, EELCHONTT — 4 # WP - BB LU~ =27 VIZIRYIAA TN EZ CH
5

o

DA LA SIGRE R T 305-0804 ZHRYUL-> Xl 1 Fid
2) JERR A L ARBIE T S G R LR e e [ L
3)BEA LA TS R A RIS 5 I

4) ) esmaa it o 7 — BIREH 3ME T 112-0012 HIAGRCIE KE 2 T H 156

— 115 —



HBASETINOREAER
WNRZ®  RIBLE? AURER®

1. EEORBLIz B 58E
BB LSREUHER. DENFRLREOEDIEDRFRO—DEEIOSNDABILE.
FEICEMT D010, BRIREFBENDS. DEROMIVWEAIIBU2EBOMIE. DAY
B OREEDORE. 3) 1 BIKCEBOME. ABEORE - V75 >A, )IAMOEN
2. ABEEETINVORBAEZREABHR
RBRVCHRLBAEETNORBHEHRZEEL. ABHEEORPSE. BBESERD. &
EXBUDLEROEANBERECEBO D ENFEZIBE L. BRAREINERTO MR
HEEEML, BOsREE. 2RE. HHBTHEK (2X4) THb. FEETIIZ, OTABEE
KRR QT ROXER. QEMOEZRR, TNThORBERBEWMD -, HEDEDIZ. JE
RBEEZETNOERBITH I,
REAVIIBTIREBFOBRKIMEEEREFIINT 3. 1 BOMEEOBAIEERE (MEfkEE
K[LRE NS B SOkine AN DI, LEMEILARAR. TXDIRABRVCENRDZERRT. Th
T 061, 038, 021 &2 D, IFEEEEZIZBT 54
BORNEBIN. IEEREOBEAMSE. §
ROZERFRZRNSBEENEBHENTHD &M
WEMIZEo7c. EBIAXRRIZBY D Lk
DMEE., RBBOEMIZ. ANoXEIIZRFL
T, WM 3HMERT. TXDLEROBA. "V [Cstiding Sysem £
DS &I, A AT B 1 73 B BT Tali
Mahd, ENRDIRFZADOEE. ANOXKESIZH
B, mEEREREE—EHE s HNERT o
M, RBEOEMMNKEL LI HMIZH S,
3. £&®
BHABEBELZAIIHEEETNORBEERS
fTolke WIFNOERIZBW THILEEIRE MK I
L. REHEMNE SN, RBERONFHENE R O IO
EOMBHREHICRITIIZENKREL, ABEED K1 ABEOCTANMHIGRELSHOMEG
BEDOXDFFHRIRENRVECH S,
DRFIABREVRTEAERT L5 -, FREOSSERME1 _
) FIHHERBF Y > 7 —EEBREERRE. AL EAH=ZHRARERIRAEZER, AL

[ X}

Klsti-Layer Rubber Bparizg Sysrin 4
] : 2,

2

SHEAR KORCE
COLrrICIEN PRIV

-5.2

-4
<287 11 154

" [
PISP2LAICENTFET{xx)

SHEAR FORCE
COLEFICIENT(FIN)
-

(8]

X3}

SHEAR FOXCE
COLFHICIENT(IIN)

-0.05

— 116 —

y o
———




i TR T
JONI D, JERREEN D IS D

HEHRETAFL. 1984 FL 0 B E S E Ui G mBslim i s L, — o
EM%ﬁ%%%K&%&%@%%M?&:&&HW&LT\Mﬁ&ﬁﬁﬁmtIIWQM%&%ELT
W5, 1987 ENLIIRMIEEN6 HOBBEHE | SORFFFETI /L — T )DBMNE 2 CRFIPIL L
29 1989 FEIZ £ TOBRF/ATERK L 7=,

BURBEEMET ORISR NFEMIVA B)Z POz, 3~4 km BIEORIS CRIB S A TS,
BRIROREIZ N7 » T2 DHBHENLZ S0 L ) CRESN TS, A 1978 EEMELHIED
BRI A O MECESF & DM K& R4 U,

§QMEﬁ3ﬁwm¢m&ﬂéﬁL.M%‘ﬁhﬁﬁﬁgme4mmm&gwmm§\&U
Vs=700~800 m/s fRIEDIEBFITIPZIN TV D, FRBBIIRRE I FRERCLHLHERE Y
HERRIZ &L > THITh T Y . SRS < ETTORSETIT & AREEIZ L > GRIEL TV S,

Z S AHHEOUMBTIRBIORBEEDIELIES . Wbds (3] LIF<51FLOREORRIEIES
RTORY, L LPREDRBOZRAZEEMSNTHY | REHBOMEDTORIHIEIES
THEREREER->TWS,

ABRITIE, BIEETICHONMED S HIE TEE 3 ULEZ8N L7 30 REBOREA VT,
BABEOEBIMEL R LT 5, ZOY, B 1 SOkEha CHTx 25 RIS R STR S i
7z HERHREOIZ VS| 557018k b CRUBAMFIHIE Ch D, 77 L—SoOSIE CILmsait & ok
BEEHLON, VHEROTSUALELEZ LN,

REFLEB CIIZ OMERTERBADICM L, LEREEY. SHEREAN. Bilipisuit
Y —HOBBEERBRNREDOT 0P c s M D THY | #BHBORME, 29 REONE
B, @O ES R EONHFCRMKEOENSIIFSNATWS, 428 —F v FlET
BONFTRE —ANCAM T < B 2 ED TS,

1) BRREEEMEAFEEME LS. 2B, $B-> LilisiE )
m@%ﬁ%ﬁﬂ%ﬁ@%%ﬁlﬁ%.i&m%E\KM%o<ﬁmﬁﬁl

- 17 -



07ty ¥ h— 200 LB RENOES
ImEERFIn, {EREiER)»

1. 3L

19974F 1 12 A BIRBERBM TR LR Y TRiES Y- [F4 b 7] EAGAROCE
AT Ly TR & BRI 5 AABC S Ui, 20 C. Ml L 2 0HRRE~D
FEIIOW AR YT 10
2. i L Eilo%8) & @R

Tl OBHENDEHIZ L ) bUEHE L GNERE ho ke, BPICEMAESE LA, MED
ErSBIBARIC»TTRIAT~9HT, 2RI VIOBETCIIZFAUBECH o0 199741 ~
PHRBIEIL R VEERAS BABRAOREL, BROEEB L UEIERCAI L BEL5 21,
3. EFiolkin ‘

FilDEFH R, Bk, BECREo TWi, BHETI. BIEEMIC L DiZE Lo
Pl mBECAYVRAGI END ok, BIETH, BEBOBICHAANRATED., PIC@BLY
DFREEHESIn{HEI CMAPRBESNLEEDID L GETR. Y4 F T - VOEIRED
BRI & i,

4. EEBE~OEEHOBE

BB S ER ORI E DA DS 1, 5 I REEN IR S R, BEhOls A ine &
iR D | KRB OEBIHE VIR EOBATRICIMLB S RAZ EABELTVS b
NDEHLOND, i, RDBROELBOBOMME. BUHEEHIT IRV EBCIEs UK
BEALHBI SR o, P TE1ATOIRBENS, JHUL, BikOHu il AEAE L T
WAHZ LERLTWAS, ‘ '

b CRIRAEY, R OMAR. BRI R LN RELBERO Lol &
7o, SEBAORIEE BECHEDHY L iBEEHE LAY, BANSORELERERECRD S
Nixhroi,

Bl AER LiRBISC 8 A ZOMR T 5 8E LT 05, KB ENNGI Eiligs
DEFUAD NG ol, T2, ENERYToA#R. BIROKTLMHFRIZV &, 15
BEED 20mg/kg T CThHZ ENiABIHILKRKODON LT EAbh o,

5. BHhi:

ABEA LY, BiOEEKRAHEROKEICE VRS L, SREERA~OBELIEET 5

ORI GE= ) Y IBRUETCHLZ EhEbHhol,

1) A LARRBENBEETAEHRR. 305-0804 © XM 1 Fi
2) BERELAMRRINSEETRER. 305-0804 2 iEH 1 Fib

~ 118 —




BEEBEZMA LR EMNKHAGT S

EETIV R

[H BB CLE, TR OEMHENR UG | SOHEEIZSBDTET & ZHChHh AN, KK
BT AR (1996) & Ui, O MEHENTFRF S iz,
ZOWEEIZBRRD X7 ALk, BUBEE CR-IERABEEERE . BOUIIE L2 AN
LG BEGISHLARG I S~REHERRG I D2 &0y, 848 - SHINISEHIC @i C
HLOTHH, AWTHL, BHEG 1 S EA—OWENEHITEIhD-0, fﬂl(l)[‘))kﬂah'ﬁ
e V7 L, BERKENRLEDD - ENTHEE S,

Bk - BREBARK TR, 2 - REOPEBIEL o TO BRI AT AN BV ThH.
Z DAV 2—F VMR AT ANEROREEL ST, LTAH, B8R IAZEOTA47
7ZA O E BT BAEHOHS - BRIEBICE KL LEY & L,

. REFHAEFOREE - HRISHEBILBO T, HERRANEL, Tot@ e AkEES - B
JaxfE - B, HRBHES MBS RS L 20N, den i i - SRS O XL
ZEBTHLET, GIS (BRI AT L) OAMERBRIN VDL ZAHTHD,

AR CHL, BEARIEEFIMULEG 1S LC, #EFRODRMMRIE - HE0% Tk
DWTRFEZIT. $48 « SIBESONMEICA T D 2 AME LT, S AF A 13 S d 4B
{7 o7,

) AFAELRMER KBRS SEMRE RS

- 119 -






 KEBETIRRIOE




A e e

Wt |

e A Lo 1w, e B R 4L R S g
[ e sy P TR O S )

e e T T e "
A IR RO AU PIP A SR T TSI 0 YR T3 LTI TTPLTE OSY




Completing Our Panel’s Work
by Richard N. Wright?

ABSTRACT

Our 30th Joint Meeting provides an opportunity to reflect
on our work and accomplishments and establish our view
for the future of our U.S. / Japan Panel on Wind and
Scismic Effects. The Panel has helped ws, in the United
States, in Japan, and in the world, to: (1) focus,
coordinate and amplify cfforts of government, academia
and industry to better understand extreme wind and
carthquake phenomena, and (2) increase the resistance of
our built environment and sociely to their destructive
cffects. It is not time to commit ourselves to the solution
of the problem of destructive winds and earthquakes?
Can we make it the objective for the next 20 years of the
Panel to work together, with the international wind and

carthquake communitics, to provide: (1) the knowledge
of extreme wind and carthquake phenomena; (2) the
practices for planning, design, construction, operation,
maintenance, and rchabilitation of our built environment;
and (3) the incentives for societal actions to apply the
practices that together will end the threat of wind and
carthquake disasters?

KEY WORDS: disaster mitigation; carthquakes;

carthquake  engincering;  carth  science;  Japan;

meteorology; seismology; social scicnce, United States;
wind engineering

1) Director, Building and Fire Research Laboratory National Institute of Standard Technology

International Responses to Pacific Tsunami Warnings and Watches

by Michacl E. Blackford"”

ABSTRACT

The Pacific Tsunami Warning Center has issued thirteen
warnings to the participants in the Tsunami Warning
System in the Pacific since the beginning of the
International Decade for Natural Disaster Reduction. The
average time for the dissemination of these warnings has
been about 55 minutes. In most cases tsunami destruction
has been confined to localities that are within one hour’s
tsunami travel time from the source. While the Warning
Center’s warnings may not reach those most affected by
recent (sunamis, the information is nevertheless of great
value to those emergency managers further down stream
of the warning process indicates the need for more

feedback from the participants receiving the warnings
regarding the applicability of the information to their
needs and, if they are affected by the tsunami, a timely
summary of these affects that can be used to ascertain the
severity of the tsunami. The study also points up the
critical need for independently functioning regional
tsunami warning cenlers.

KEY WORDS: destructive tsunamis; emergency
managers; feedback; response; tsunami warning; tsunami
walch

1) International Tsunami Information Center, IOC-US National Weather Service, Pacific Region, National Oceanographic
and Atmospheric Administration (NOAA), Honolulu, Hawaii 96813
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A vision for the Future of Strong-Motion Recording

by Roger D. Borcherdt”

ABSTRACT

Strong-motion recordings of shaking are the basis for
carthquake resistant design, construction, and retrofit
practices worldwide. They provide critical quantitative
measurements - of damaging carthquakes - in  urban
environments needed for mitigation of future earthquake
losses. The present critical lack of strong-motion
information emphasizes that urgent action is required to
significantly increase resources to adequately record
future damaging carthquakes. Recent estimates for the
US suggest that an urgent need to record the next major
carthquake adequately throughout stricken urban areas

requircs that instrumentation and recording efforts be
increased by nearly 20 times within the next five to ten
years (Stepp, 1997; Borcherdt, et al., 1997). Justification
for this dramatic increase as prepared by the “Committee
for the Future of the US National Strong-Motion
Program” (Borcherdt, ed., 1997) is summarized here.

KEY WORDS: strong-motion recording; public
carthquake safety; ecarthquake hazards; reduction;
emergency response; strong motion

1) United States Geological Survey Menlo Park, CA 94025

Strong-Motion from Surface Waves in Deep'Sedime'ntary Basins

by William B. Joyner"

ABSTRACT

It is widely recognized that long-period surface waves
generaled by conversion of body waves at the boundaries
of deep sedimentary basins make an important
contribution to strong ground motion. The factors
controlling the amplitude of such motion, however, are
nol widely understood. Compared to the body wave, the
velocity of the surface wave is much less, and, as a result,
the curvature of the wavefront and the geometric
spreading are much less. The surface wave behaves
approximately as if it were generated by a line source in a
two-dimensional medium. On the other hand the low-Q
basin sediments produce significant anelastic atlenuation,
even at relatively long periods. A study of pseudovelocity
response spectra of records of the 1971 San Fernando and
1994 Northridge earthquakes at sites in the Los Angels
Basin shows that late-arriving surface waves with group
velocities of about 1 km/sec dominate the ground motion
for periods of 3 sec and longer. The rate of amplitude
decay for these waves is less than for the body waves and
depends significantly on period, with smaller decay for
longer periods. The amplitude can be modeled by
anclastic attcnuation with decay proportional to the

exponential of distance multiplied by an attenuation
coefficient. Methods for estimating the response spectral
amplitudes for these waves in future carthquakes are
presented based on either the San Fernando or Northridge
data. The response spectral amplitude of surface waves
from the Northridge earthquake is less than from the San
Fernando earthquake by factors as large as four. The
surprisingly large difference between the San Fernando or
Northridge earthquakes can be explained, at least in pan,
by directivity. Estimates of response values in futuré
earthquakes based on the two different data sets give a
sense of the range of possibilitics. These estimates are
based on data from the Los Angels Basin, but, in the
absence of other data, they could be applied to sites in
other deep Quaternary basins. The results presented in
this paper indicate that inclusion of anelastic altenuation
may be essential in modeling ground motion in deep
sedimentary basins. Future progress in understanding
strong motion from basin surface waves calls for attention
to faithful recording of the long-period components of
ground motion and to recording molion for times long
enough to include the late-arriving surface waves.

1) U.S. Geological Survey, 345 Middlefield Road MS 977, Menlo Park, CA 94025
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Analysis of Sea-Floor Earthquake Data
by Charles E. Smith" and David M. Boorc?

ABSTRACT

The Mincrals Management  Service (MMS), in
cooperation with several oil and gas companies, installed
a seismometer network on the ocean floor in the Santa
Barbara Channcl off the coast of southern California. The
program was called SEMS, for the Scafloor Earthquake
Mecasurement System. The purpose of the program was to
characterize the nature of the response of earthquake
ground motions for use in the design and reassessment of
offshore platforms used in petroleum drilling and
production. The United States Geological Survey (USGS)

was given a contract to provide seismological analysis of
data obtained from the SEMS program and compared it
to data from earthquakes measured onshore. This paper
provides an overview of the work by the USGS on this
initivative.

KEY WORDS: carthquake ground motions; offshore
platforms, scafloor seismic measurements, seismological
analyses, scismic-hazard uncerlaintics

1) Research Program Manager, Mincrals Management Service, Hermndon, VA 20170
2) Senior Geophysicist, U.S. Geological Survey, Menlo Park, CA 94025

Effect of Reservoir-Subbottom Energy Absorption on Hydrodynamic Forces on Dams

by Robert L. HallV, Luis de Bejar”, Keith 1. Sjostrom" and Enrique E. Matheu

ABSTRACT

This paper will summarize the recent experimental
programs conducted in the U.S. and China to measure the
reservoir-bottom reflection coefficient, a . Theoretical
studies will also be presented demonstrating the impacts
of the subbottom absorption on the hydrodynamic loads
on the upstream face of a concrete dam. The seismic

evaluation of the Folsom Dam will be used to
demonstrate the impact of including the effect of
reservoir bottom absorption on the stresses of a concrete
gravity dam.

KEY WORDS:

1) U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS
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Seismic Analysis of Hoover Dam"

by Lamry K. Nuss”

ABSTRACT

Hoover Dam is a 221-m (727-foot) high concrete thick-
arch dam located on the border between Arizona and
Nevada about 58 km (36 miles) from Las Vegas, Nevada.
The postulated maximum credible carthquake (MCE) for
Hoover Dam is a magnitude Ms 6.75 on the Mead Slope
Fault. Initial structural finite element analysis calculated
stresses larger than the tensile strength on the upper
portions of the dam. More sophisticated analysis followed
when additional data was obtained for material propertics
and scismic loading. The first approach was a lincar-
incorporating  foundation-structure

clastic  analysis

interaction with mass in the foundation. The second
approach was a non-lincar analysis incorporating
concrete cracking and contraction joint interaction using
smeared crack techniques and kinematic stability analysis
of the top of the dam.

KEY WORDS: Hoover Dam; concrete arch dam;
nonlincar and lincar dynamic structural analysis;
foundation -~ impedance; hydrodynamic interaction;
reservoir boltom reflection coefficient;  EACD3D96,
ANACAP.

1) Senior Structural Engincer, Burcau of Reclamation, Structural Analysis Group (D-8110), P.O. Box 25007, Denver,

Colorado 80123, Inuss@do.usbr.gov.

The Influence of Confining Stress on Liquefaction Resistance

by M.E. Hynes", R.S. Olsen" and D.E. Yule”

ABSTRACT

Laboratory measurements typically indicate that for a
given soil, consistency (relative density for sands and
gravels) and stress history there is a non-linear
relationship  between  liquefaction  resistance  and
confining stress (Seed and Idriss 1981; Sced 1983; Seed
1984; Vaid, Chern & Tumi 1985; Seed 1987; Hynes
1988; Harder 1988; Seed & Harder 1990; Pillai & Byrne
1994; Youd & Idriss 1998). Consequently, if cyclic
strengths, either from laboratory measurements
performed at a confining stress of 1 atm or estimated
from comrclations to in situ measurements such as
Standard  Penetration Tests (SPT), are linearly
extrapolated to higher effective confining stress levels,
the calculated liquefaction resistances may be too high.
The effect of confining stress on liquefaction resistance is
further complicated by soil compressibility and stress
history.

The state-of-the practice approach to account for the non-
linear relationship between liquefaction resistance and
vertical effective stress is to use published charts derived
from existing laboratory data on similar materials or to
determine - a sitle specific relationship - with a
comprehensive laboratory testing program. Whichever
approach is used, liquefaction resistance is conv:cnlion'ally
represented as the Cyclic Resistance Ratio (CRR, the
ratio of cyclic shear strength divided by the vertical
effective stress, o ,’). For a given soil al a given
consistency and stress history, the CRR generally
decreases with increasing vertical effective stress. This
decrease is described by the factor K, which is defined
as the ratio of CRR for a given ¢’ to the CRR at a
vertical effective stress of 1 atm, CRR, (compared at the
same relative density).

1) Earthquake Engincering and Geosciences Division, Geotechnical Laboratory USAE Waterways Experiment Station

Vicksburg MS 39180-6199
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Evaluation of the Seismic Capacity Of An Existing Thick Wall Reinforced Concrete Structure

Using Probabilistic Criteria
by E Loceff", G. Mertz" and G. Rawls?

ABSTRACT

A scismic qualification of a reinforced concrete nuclear
materials processing facility using performance based
acceptance crileria is presented. Performance goals are
defined in terms of a minimum annual seismic failure
frequency. Pushover analyses are used to determine the
building’s ultimate capacity and relate the capacity to
roof drift and joint rotation. Nonlincar dynamic analyses
are used to quantify the building’s drift versus earthquake
magnitude using a suite of time histories representing
varying soil conditions and levels of seismic hazard.

A probabilistic correlation between joint rotation and

damage state is developed from experimental data. The
results of the deterministic pushover and nonlincar time
history analyses are evaluated statistically to develop a
probability of seismic failure or fragility. The building
fragility level is convolved with the scismic hazard curve
to determine annual seismic failure frequency.

KEY WORDS: building; fragility; nonlinear; scismic

1) Westinghouse Savannah River Company, Aiken SC 29808

Design Guidelines for the Seismic Modification of Welded Steel Moment Frame Buildings

by John L. Gross", Ph. D., PE."

ABSTRACT

Promoted by the widespread damage to welded beam-to-
column connections as a result of the 1994 Northridge
Earthquake, the National Institute of Standards and
Technology (NIST) initiated a study to determine the
efficacy of various techniques for the modification of
existing welded steel moment frame connections o
improve their seismic performance. Problems associated
with retrofitling . of existing WSMF buildings are
discussed and the alternative strategies selected for study

are described. Results of 18 full-scale tests of two-sided
(interior) conneclions, some having a lightweight
concrete slab on metal deck, are presented. Design
guidelines, based on the experimental results, have been
wrilten in cooperation with the American Institute of
Steel Construction (AISC) and are described.

KEY WORDS: buildings; connections; design;
earthquake engincering; frames; rchabilitation; steel

1) Building and Fire Research Laboratory National Institute of Standards and Technology Gaithersburg, Maryland 20899

USA
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Highway Bridge Seismic Design: How Current Research May Affect Future Design Practice

by Ian M. Fricdland”, W. Phillip Yen?, Ronald L. Mayes® and John O’Fallon?

ABSTRACT

Under a program sponsored by the Federal Highway
Administration, the National Center for Earthquake
Engineering Rescarch is conducting a rescarch program
on new highway structure design and construction which
has among its objectives studies on the scismic
vulnerability of tunnels, retaining structures and bridges
and the development of technical information on which,
in the casc of bridges, revisions can be made to current
national design specifications. As a wrap-up to the
program, rcscarch results are being reviewed and
assessed in order to determine the impact that their results

may have on the future development of a consistent
seismic design specification for highway structures. This
paper summarizes some of the important results of the
research conducted under the program and discusses
issucs resulting from this impact assessment task with
respect to expected effects on future design practice.

KEY WORD: bridges; codes; criteria; design;
carthquake; highways; rctaining structures; specifications;
structures; tunnels

1) National Center for Earthquake Engincering Rescarch, State Universily of New York at Buffalo, 102 Red Jacket

Quadrangle, Buffalo, NY 14261-0025

2) Federal Highway Administration HNR-10, Turner-Fairbank Highway Research Center, 6300 Georgetown Pike,

McLean, VA 22101

3) Dynamic Isolation Systems, 3470 Mt. Diablo Boulevard, Suite A200, Lafayette, CA94549

The American Red Cross-Centers for Disease Control and Pre\reﬁtion Health Impact

Surveillance System for Natural Disasters

by Enrique Paz-Argandona® and Josephine Malilay”

ABSRTACT

Since 1987, the American Red Cross and the Centers for
Disease Control and Prevention have collaborated on the
Health Impact Surveillance System for Disasters, which
collects data on morbidity and mortality related to

disasters in the United States and ils territorics. We

describe the surveillance system and present an analysis
related to 104 disasters occurring from 1994 to 1996.
Associated with these disasters were 426 fatalities, 9,846
case of morbidity in the disaster-affected populations, and
2,752 cases of morbidity among 45,066 American Red
Cross personnel. Injuries were the most frequent cause of
death in 1994 and 1995, whereas drowning were the most
common in 1996. The percentage of disaster-related
deaths that were duc to drowning increased from 32.9%
in 1994 to 52% in 1995; however, the distribution of
disaster types also changed. ‘The use of motor vehicles

was heavily implicated in drowning deaths. Injuries and
illnesses in the disaster-affected population occurred with
greater frequency during the impact phase of acute-onset
disasters such as tornadoes and hailstorms and during the
post-impact phase of floods and tropical cyclones. The
estimated risk for morbidity among ARC staff members
was greatest for tropical cyclones. Illnesses exceeded
injurics among ARC staff members for every disaster
type excepl wildfires across the 3 study years. We
recommended that prevention efforts focus on preventing
deaths by drowning and those caused by motor vehicle-
related injuries.

KEY WORDS: earthquakes; ecpidemiology; floods;
hurricanes; natural disasters; public health surveillance;
tornadoes
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1) Epidemiology Intelligence Service, Epideimiology Program Office, Center for Discase Control and Prevention, Atlanta,

Georgia 30333 USA

2) National Center for Environmental Health, Centers for Disease Control and Prevention, Atlanta, Georgia 30345 USA

Recent FEMA Activities in Earthquake Risk Analysis and Mitigation

by Stuart Nishenko, Clairc Drury and JefT Milheizler”

ABSTRACT

The Federal Emergency Management Agency (FEMA),
in collaboration with the National Institute of Building
Sciences (NIBS), rcleased the HAZUS earthquake loss
estimation methodology in 1997. This methodology
assists state and local emergency managers in estimating
scismic risk to their jurisdictions in order to focus
planning and mitigation strategies. The methodology also
provides the capability to conduct post-carthquake loss
estimation for emergency response, and provides a
nationally consistent exposure and inventory database to

compare seismic risk across multiple regions throughout
the United States. HAZUS-related research and outreach
activities are summarized, as well as plans for the
development and release of wind and flood loss
estimation modules.

KEY WORDS: carthquake modeling; geographic

information  systems, HAZUS; loss estimation;

mitigation; Project Impact

1) Program Policy and Assessment Branch, Program Assessment and Qutreach Division, Mitigation Directorate, Federal

Emergency Management Agency, Washington DC 20472

New Developments in Seismic Risk Analysis for Highway Systems

by Stuart D. Wcmer", Craig E. Taylor?, James E. Moore I1 ¥, John B. Mander”, John B. Jemigan® and Howard H.

M. Hwang®

ABSTRACT

This paper summarizes current research to develop a new
seismic risk analysis (SRA) prdccdurc for highway and
roadway systems. The procedure synthesizes geoseismic,
engincering, network, and economic models to assess
carthquake effects on system-wide traffic flows and travel
times. The SRA results provide an improved basis for

prioritizing highway components for seismic retrofit, and
for defining seismic performance requirements for these
components.

KEY WORDS: earthquake; seismic; risk; highways;
roadways; bridges; hazards; system; network

1) Scismic Systems & Engincering Consultants, 8601 Skyline Blvd., Oakland CA 94611
2) Natural Hazards Manageément Inc., 5402 Via del Valle, Torrance CA 90505

3) University of Southern California, 3518 Trousdale Parkway, Los Angels CA 90089

4) State University of New York at Buffalo, 230 Ketter Hall, Buffalo NY 14260

5) Ellers, Oakley, Chester, & Rike, 5100 Poplar Avenue, Suite 1600, Memphis TN 38137
6) University of Memphis, 3890 Central Avenue, Memphis TN 38152
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Geospatial Analysis Support to Natural Disasters

by William E. Roper"

ABSTRACT
Natural disasters have a major impact, globally and

within the United State (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 capabilitics to improve disaster
management.  Geospatial analysns is onc of these
important capabrlmcs A Cross section of gcospaual
(cchnologles apphcablc to dlsastcr managcmcnl are
prcsented These include: 3- Dwsuahzauon hyperspcclml
imagery, use of spectral libraries, dlgllal mulllspectral

video, fluorescence, radar  imaging  syslems,
photogeologic analysis, shaded relief imagery, differential
global posmomng system, and gcographrc information
5)slcms A samplc of satellitc and sensor systcms
currently available is presented.

KEY WORDS kdiszristcr rﬁénagérnem mappmg,
h)petspeclral geospaual speclral lrbrary radar imaging;
ﬂuorcsccncc GIs; photogeologrc ana]ysrs GPS satellite

Sensors; shaded relief; 3-D ﬂy lhrough

1) Director, US. Army Topographic Engmcenng Center, 770] Telegraph  Road, Alexandna VA 22315~3864

www.tec.army. mil

Analysis of Wind and Wind Effects Revisited — A Case Study of Deer Isle-Sedgwnck Bndge

byD. W. Marsh" B. Bxcnklewrczz’ and H. R. Bosch?

ABSTRACT
In 1980 the Federal Highway Administration began a

detailed study of the wind-induced oscillations of the -

Deer Islc—Scdgmck Bndge The bndgc is instrumented

with an array of anemometers and accelerometers which

measure wind velocity and bridge response. The present
study analyzcs the wind- induccd motion of the bridge to
mtroduces Proper Oﬂhogona] Decomposrllon (POD) as a
(echmquc for dclenmnmg primary frequcncrcs and mode
shapes and compares the results to those obtained using

spectral analysis exclusively. It utilizes wavelet transform
(WT) analysis to investigate energy content of temporal
flow events and peaks of the bridge deck response. Both
the POD and WT lcchmques are found (o be useful in
analysis of wind flow and wind-induced response of the
bridge deck.

KEY WORDS \\md proper orlhogonal decomposruon
wa\clct analysns bndsze response; fi eld mcasurcments
aerodynamrc responsc

1) Depl of Civil Engmeermg, Colorado Slatc Unnersny, Fort Collms cO 80523 1372

2) Turner-Fairbank Highway Rescarch Cenler Federal Hrghway Admrmslrahon Mcbcan VA 22!01-2296 (on lea\e from

Dept. of Civil Engineering, Colorado State Umvcrsrly, Fort Co]hns, CO 80523 1372) ;
3) Turner-Fairbank Highway Research Cenler, Federal nghway Admrmslralnon 'McLean, VA 22101-2296
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New Hurricane Wind Structures and Wind Speed Measurements

by Peter G. Black" and Frank D. Marks, Jr.”

ABSTRACT

A major source of difficulty in past efforts to predict TC
intensity, wind ficlds, and storm surge at landfall has been
the inability to measure the surface wind ficld directly
and the inability to predict how it changes in response to
external and internal forcing. A synthesis of past
observations of gust factors in hurricanes, in addition to
new GPS dropsonde observations, have made it possible
to estimate peak gust, 1-min and10-min sustained mean
windfields at the 10-M level. Significant departures from
the traditional log law have been found. Recently,
multiple low-level wind maxima were observed in
eyewall observations from GPS dropsondes.

Recent observations of eyewall mesovortices have made
it possible to observe the structure and characteristics of
these features as they make landfall. They have been
found to be associated with strong convection in the
eyewall at a time when rapid strengthening is occurring.
This can produce short periods of intense winds at
considerably larger distances inland than is normally
expected for landfalling hurricanes.

KEY -WORDS: boundary layer; cyewall; gust factor;
hurricane; mesocyclone; - mesovortex; - satellite; radar;
tropxca] C) clone, typhoon

l) NOAAIAOML Hurricane Research Dms:on, 4301 Rlcl\cnbacker Causeway, Miami, FL 33149

Structural Control for Wmd and Earthquake Loads NSF’S Coordinated Research Program

by M.P. Smgh"andT T. Soong? -

1) Professor, Dept. of Eng. Science and Mechanics, Virginia Tech, Blacksburg, VA 24060 _
2) Samuel Capen Professor, Dept. of Civil Engineering, State Univ. of New York at Buffalo, Buffalo, NY 14260

Wmd and Séi‘énﬁc"Rés‘éé‘réh for Improved Enginée"riﬁngdnsén:sus'Standards and Housing

Construcllon '
: by Jay H. Crandcll” and William Freebomc

ABSTRACT o , v ,

“This paper provides an overview of recent engineering
rescarch that” has resulted "in improved engineering
standards, design methods, and building codes for the
construction of housing and other types of buildings in
the United States. The engineering advancements include
the development of a new hurricane wind map, new load

and directionality factors for wind, and a new method of
analyzing wood-frame shear walls. -

KEY WORDS: houses; engincering; research; wind,
seismic; consensus standards; building codes

)] NAHB ResearchrCenlci', Inc., 400 Prince George’s Boulevard, Upper Marlboro, MD 20774-8731
~ U.S. Department of Housing and Urban Development, 451 Seventh Street, SW, Washington, D.C.20410
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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 rescarch program on Composite and Hybrid
Structures as Phase 5 of the U.S.-Japan Cooperative
Earthquake Rescarch Program was recommended (o be
initiated in 1993 in both countries. The research work in
Japan started in fiscal year 1993. However, fuller
participation of rescarchers on both sides staried 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 Matenials, Elements
and Systems (RFI). A theme structure with well selected
layout, gecometry 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.

KEY WORDS: Concrete Filled Steel Tube; RC Column
with Steel Girder; RCS Core Wall with Exterior Steel
Frame; New Materials Elements and Systems

L

1) Professor, Depi. of Civil and Environmental Engrg., University of Michigan, Ann Arbor, MI 48109-2125 USA

Aerodynamic Databases and electric standards for wind loads: A pilot application

by Timothy Whalen"?, Emil Simiu", Gilliam Harris®, Jason Lin* and David Surry"

ABSTRACT

As part of ongoing National Institute of Standards and
Technology research on the development of a new
generation of standard provisions for wind loads, we
present results of a pilot project on the use of large
aerodynamic databases for the improved estimation of
wind-induced bending moments and shear forces in low-
rise building frames. We use records of wind pressure
time histories measured al a large number of taps on the
building surface in the Boundary Layer Wind Tunnel of
the University of Western Ontario. Time histories of
moments and shear forces in a frame are obtained by
adding pressures at all taps. tributary to that frame
multiplied by the respective tributary areas and influence
coefficients. The latter were obtained from frame designs
provided by CECO Building Systems. We compare
results obtained by using the pressure time history records

with results based on ASCE 7 standard provisions. The
comparison shows clearly that provisions which use
aerodynamic databases containing the type of data
described in this work can result in designs that are
significantly more risk-consistent as well as both safer
and more economical than designs based on conventional
standard provisions. We outline future rescarch on
improved design methodologies made possible by our
proposed approach to wind loading standardization.
Finally, the proposed methodologics may be used for
damage assessment for insurance purposes.

KEY - WORDS: building technology; aerodynamics;
codes and - standards; databases; risk; structural
engineering; wind engineering

1) Building and Fire Research Laboratory, National Institute of Standards and Technology, Gaithersburg, MD 20899
2) Present address: School of Civil Engineering, Purdue Universily, West Lafayette, IN 47907
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3) CECO Building Systems, Columbus, MS 39703

4) Boundary Layer Wind Tunnel Laboratory, University of Western Ontario, London, Ont., Canada N6A 5B9

GPS Monitoring of Structures: Recent Advances

by Mchmet Celebi?, Will Prescott”, Ross Stein®, Ken Hudnut?, Jeff Behr™ and Steve Wilson®

ABSTRACT

Relative displacements used to assess stress and drift
conditions of structures are difficult to measure directly.
Accelcrometers are the most common instruments used l'o
monitor structural systems during earthquakes or strong
winds, but to arrive at displacements requires processing
including double integration. In most cases, such
processing does not take place in real-time or near real-
time because of requisite step including choice of filters
for signal processing. These choices could introduce
errors at periods relevant to structural response. However,
recent advances in Global Positioning System (GPS)
technology recording at 10 samples per second (sps)
allows reliable monitoring of long-period structures such
as suspension or cable-stayed bridges and tall buildings.
GPS units with a capabilily of resolving motion at the
centimeter level (1 cm for horizontal, 2 cm for
vertical accuracy) with sampling rates of 10 sps are now
available from several manufacturers. The majority of tall
buildings (20-40 storics or more) are flexible steel framed
structures whose fundamental period (T, in seconds) can
be estimated with the empirical formula T=0.1N, where

N is the number of storics of a building. Thus, the
frequencics corresponding to the fundamental periods of
most buildings over 20 stories arc 10-20 times the
Nyquist frequency of the sampling, which is sufficicnt to
assess accurately its average drift ratio’. With this method,
displacement is measured directly in real-time.

In this paper, we discuss the scientific justification and
feasibility of using GPS technology to monitor long-
period structures. We describe an experiment simulating
the response of a tall building. The results indicade that
sampling at 10 sps provides a clear and accurate response
history from which drift ratios and dynamic
characteristics of the spccimen can be derived. The paper
discusses in detail how data recorded from tall buildings
monitored with GPS units can be used by engineers and
buildings owners or managers to assess the building
performance during extreme.
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* Drifi ratio is the relative displacement of two consecutive floors divided by the height of the floor. In this case, we are
defining average drift ratio between the roof level and the ground level as the relative displacement between those (wo
levels divided by the height between
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T"’—1 207 FNIIAREOERRES (EBHET)

Industrial
Aerodynamics
Wind Tunnel

Meteorological
Wind Tunnel

Environmental Gust

Characteristic Wind Tunnel Wind Tunnel

1. Dimensions
Test-section length
Test-section area

88 ft (26.8 m)

60 ft (18.3 m)
36 £t2 (3.34 m?)

60 ft (18.3 m)
36 ft? (3.34 m2)
4:1

96 £t2 (8.92 m2) o ely (2-66 m)

9 £ft2 (0.84 m?)
4:1

Contraction ratio 9:1 3.35:1
Length of temperature
controlled boundary. 40 £t (heated) (12.2m) 10 £t (3.05 m) - -
70 ft {cooled) (21.3 m) :
2. Wind-Tunnel drive :
Total power 400 hp 75 hp 50 hp . 7.5 hp

6-blade axial fan 6~blade axial fan

4=blade propeller 16-blade axial fan
Ward-Leonard DC control Single-speed induc- Variable speed DC Variable speed DC
tion motor motor motor

Pitch control: ——

Type of drive
Speed control:- coarse

Speed control:  fine Pitch control

3. Temperatures

Ambient air temperature 40°F to 200°F Not controlled
(4°C to 90°C)
40°F to 400°F

(4°C to 90°C)

Not Controlled Not controlled

Ambient to 200°F
(90°C)

.Temp. of controlled Not controlled Not controlled

boundary

4. Velocities .
Mean velocities Approx. 1 fps to

“Approx. 2 fps to
38 fps

120 fps

Approx. 0 fps to
80 fps (25 m/s)

Approx. 1 £fps to
30 £ps

Boundary layer
thickness*®
Turbulence level -

5. Pre;sures
6. Humidity

(0.60 m/s to 37 m/s)

Up to & £t (1.22 m)
Low (about 0.1%) -

- Adjustable gradients

Controlled from approx.
20% to 80% relative
humidity under average
ambient conditions

Up to &4 ft (1.22 m)

Low (about 0.5%)

Adjustable ceiling

Not contfolled

(0.3 m/s to 12 m/s)
Up to 4.5 £t (1.37 m)
About 1%

Adjustable ceiling
Not controlled

(0.3 m/s to 12 m/s)

About 2%

Not controiled

*Function of boundary roughness and thickening devices at test-section entrance.
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