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Synopsis

In 1967, the Panel on Wind and Seismic Effects, UINR, was founded with the aim of
technical coopereation between the U.S. and Japan in regard to technology for the
mitigation of natural disasters such as extreme wind, earthquake, storm surge and
tsunami. Since the lst Joint Panel Meeting held in Tokyo in 1968, the Panel has been
expanding and broadening its activity yearly, establishing ten task committees, exchan-
ging personnel and technical information, conducting U, S. -Japan cooperative research
and holding workshops.

This Paper was prepared by the Japan Panel, commemorating the 20th Joint Panel
Meeting to be held in Washington, D.C. in May, 1988, and sets forth the progress and
accomplishments of the Panel in the last two decades as well as its future.prospects.
Key Words: UINR, Japan-U.S. Cooperation, Extreme wind, Wind Effect, Earth-

quake, Seismic Effect, Storm Surge, Tsumami, Mitigation of Natural
Disasters
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TWO DECADES OF ACCOMPLISHMENTS AND CHALLENGES FOR THE F UTURE

PANEL ON WIND AND SEISMIC EFFECTS, UINR

Edited
by
Nobuyuki Narita*

Abstract

In 1967, the Panel on Wind and Seismic Effects. UINR, was founded
with the aim of technical cooperation between the U.S. and Japan in
regard to technology for the mitigation of natural disasters such as
extreme wind, earthquake, storm surge and tsunami. Since the Ist
Joint Panel Meeting held in Tokyo in 1968, thc Panel has been ex-
pandmg and broadening its activity yearly, establishing ten task com-
mittees, exchanging personnel and technical information, conductmg
US —Japan cooperatlve research and holdmg workshops ‘

This paper was prepared by the Japan Panel, commemoratmg the
20th Joint Panel Meeting to be held in Washington, D.C. in May, 1988,
and sets forth the progress and accomplishments of the Panel in the last

two- decades as well as its future prospects.

1. Introduction

On. the occasion of the:1st Plenary Meetmg of the 3rd
U S. Japan Trade and. Economy Joint Committee held in
’Iokyo on January 27, 1964, the U,S, side proposed the
establrshment of the, U S.-Japan ¢ Conference on Develop
ment and Utlllzatron of Natural Résources (UJ NR); the
UINR would not belong to erther the U.S,-Japan Science

Committee nor US-Japan Trade and Economy Joint -

Commxttee, and subsequently, it was founded in the
same year. .. : .
. The.aims of the proposal were “The govemments of
the U.S. and Japan start the exchange of personnel and
information in the ﬁeld of technology for the benefit of
both_countries. Also, it is:suggested to have a meeting
of govemmental officets from bothscountries as early
as possible.”. Understanding the. aims of the proposal,
the Science, and ‘Technology- Agency took the initiatiye
in the activity on the Japanside.

- The Pane¢l on Wind ‘and-Seismig, Effects is one of the
17 UJNR Panels The. Panel:was established as. 4. new

cooperative actmty on the. occasion of the.3rd UINR

Plenary .Meeting held: in Tokyo :in 1967, Prmcnpal
objectives: of this. cooperative program are to give op-
portunities: for the exchange of opinions, presenting the

results of research on - wind and seismic effects on
structures, in view of the fact that both the U,S. and
Japan are prone to suffer from natural disasters.

The Panel’s area of activity has expanded yearly.
The Panel aims at exchangmg results of research related
to the revision of design criteria and developing compre-
hensive measures and technical fields to mitigate loss of
lives ‘and propertres from natural -disasters such as
extreme wind, earthquake, storm surge and tsunami.

The Panel has been established ]omtly in each
country. The Japan Panel consists of 29 members from 6
organizations and is .chaijred by the Director-General of
Public Works Research Institute, MOC, U.S. Panel is
chaired by the Director of Center for Building Tech-
nology, NEL NBS, and mcludes 35 members from 8
orgamzatlons

Ten task commrttees were also orgamzed to promotc

effectlvely the Panel program by exchanging technical

information through the Joint Meeting of the Panel and
workshops held on the relevant subjects

* Chairman, Japan Panel on Wind and Selsmlc Effects, UJNR
_ (Diréctor-General, Public Works Research Instrtute, Ministry
of Construcﬂon, J apan)
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It was proposed to submit special papers at the 20th
Joint Pancl Mecting to be held in Washington D.C. in
May, 1988, commemorating the Panel activities in the
last two decades. Thus, this paper was prepared by the
Japan Panel, that is, drafted by the Task Committec
Chairmen and Secretaries then finalized based on sugges-
tions by the Panel members. The paper sets forth the
accomplishments of the Panel and task committees
during the last two decades along with future prospects.

2. Two Decades of Accomplishments and Future
Challenges of the Panel on Wind and Seismic
Effects, UINR

2.1 Progress of the Panel

(1) Since the Ist Joint Panel Meeting held in Tokyo
in 1969, Joint Panel Meetings have been held alternately
in Japan and U.S, every year.

(2) On the occasion of the 10th Joint Pancl Meeting
in 1978, the Panel’s field of activity was broadened to
include topics on storm surge and tsunami and new
members joined the Panel. Since that time, the activity
in this field has been continued. .

(3) The importance of rescarch on earthquake pre-
diction has been emphasized in the Panel. In 1978, it
was decided to establish a new panel, the Panel on
Earthquake Prediction, UINR,

(4) Six Tast Committees from A to F, such as Strong
Motion Instrumentation Arrays and Data Program, Large
Testing Program, were established in the Panel in 1975,
Making an addition later, ten task committees continue
their activities at present.

(5) Both the U.S. and Japan have exchanged a great
amount of research data and literature, including data of
carthquake strong motion,.

(6) In 1977, the exchange of researchers and U.S,—
Japan cooperative resecarch were initiated. Several
workshops have been held in which Panel members and
rescarchers participated from U.S. and Japan as well as
coordinating meetings for cooperative research program.

(7) The following five U.S.—Japan Cooperative
Research Programs have been conducted:

a. Research of Reinforced Concrete Structures
(1979-1987)
b. Research of Steel Structures (1982-continued)
¢. Research of Lifeline Facilities (1982-contin-
ued)
d. Research of In-Situ Testing Methods for
Liquefaction (1983-continued)
¢. Research of Masonry Structures (1984-con-
tinued) ’ ,
The cooperative research program has facilitated
exchange of researchers, including young researchers and
design engincers, and technical information betweééen
both countries. The programs also have cofitributed
to the advancement of earthquake engineering in the
future, '

(8) In 1979, Public Works Research Institute, Buitd-
ing Research Institute, Geographical Survey Institute
and Meteorological Research Institute moved to Tsukuba
Science City. On-this occasion, modern-and large-séale
experimental facilities” were equipped so ‘that new

experimental studies could be initiated, These facilities

have been utilized for U.S.--Japan Cooperative Rescarch
Programs, )

(9) In 1987, a Charter was formulated to clarify the
aims of the Panel activity.

2.2 Accomplishments of the Panel

(1) Up to now, over 1000 rescarch papers and re-
ports have been presented in the Joint Panel Meetings
from the U.S. side and Japan side. Proceedings of the
Joint Meetings were printed, distributed, and utilized to
develop wind and carthquake cngincering in both
countries.

(2) More than 200 U.S. and Japanese researchers
have been exchanged to join cooperative research pro-
grams, carthquake survey and other activities in the
counterpart country,

(3) Under the auspices of the Pancl, 16 workshops
have been held. Rescarchers and engineers participated
in the workshops to present and discuss their papers.
Proceedings which contain the results of workshops
were printed, distributed widely and utilized.

(4) Since strong motion records are precious data for
rescarch on carthquake engineering, the strong motion
record exchange system was built between U.S, and
Japan. That is, a strong motion records catalog is ex-
changed periodically, and wave records and digitized
records of strong motion are distributed to the related
agencies after publication.

Furthermore, records of strong wind and tsunami
and data base have been exchanged as well to be utilized
for developing relevant research.

(5) In regard to cooperation with developing coun-
tries, information was exchanged. Especially, the U.S.
and Japanesc investigation of damages due to Mexico
Earthquake and Chile Earthquake and support of aid
were reported at the Joint Panel Meetings.

2.3 U.S.—Japan Cooperative Research Program
(1) Research of Reinforced Concrete Structures

1. It was confirmed that the ultimate resistance
and deformation characteristics of reinforced concrete
building with shear walls through the conducting of full-
scale 7-story building test. The basc shear coefficient of
test building which is nearly equal 0.24 by the usual
calculation, was ascend to 0.36 by the joint cffort of
slabs, . .
The maximum angle of rotation was 1/64, at
which point the test building showed ductile behavior
since the shear walls the major lateral 10ad resisting com-
ponent, was damaged in a flexural mode,

2. It was made clear that the building behavior
during -earthquake by the development of Pseudo Dy-
namic Testing Method." o

3. Since the study intended to achieve an eco-
nofical design, the section’™ were considerably less
reinforced than those conforiming with US and Japanese
practices. In accordance with: the US practice, we used
the anchorage method of beam reinforcing t6-colurmn
and heavily shéar reinforcing at the beam end. This
result was givén the good basic information for the
revision of design guideline of reinforced concreté
structures at Architectural Institute of Japan,




4. A series of pseudo dynamic test made much
structural damage to the test building, Then the repair
works and the installation of nonstructural elements
were done in order to inspect the effect of repair works
and relationship between the structural damage grade
and the obstacles of nonstructural elements, The overall
behavior of the structure after repair was in general
similar to that of the before-repair structure. Therefore,
we have the starting point of the research of “the devel-
opment of seismic repair techniques”,

5. The actual behaviour of the nonstructural
clements in the full scale building was obtained by the
pscudo dynamic test. The test results gave the precious
malterials for better asseismicity of non structural ele-
ments in future,

(2) Research of Steel Frame Structures

1. A ascismic test of actual full-scale G-story
steel frame building was conducted. This test is the first
occasion of this field in the world. It was able to the
more cconomical design by the provision of dynamic
behavior during the carthquake of full size building
with braced frame and moment resistance frame. Name-
ly, it was confirmed by the test to the effect of moment
resistance of braced frame,

2. It was confirmed that the concentration char-
acteristics of damages to cach floor of multi story
building by the application of the pseudo dynamic test-
ing method.

3. It was confirmed that the behavior of the
joint effect between the steel beam and composite
reinforced concrete slab, especially, the effective width
and the stress flow in the concrete slab,

(3) Research of In-Situ Testing Methods for
Liquefaction

In-situ test for assessing the soil liquefaction
must give the universal soil parameter whenever or
wherever in the world it is conducted. However, it was
noticed that there was some discrepancy in the standaid
penetration testing (SPT) method in both countries,
which is widely used to investigate the soil liquefaction
potential. Also, it should be clarified whether the blow
counts (N) of SPT obtained by methods in both coun-
tries can be universal for the same soil condition or not.

In order to clarify this point, joint investigation
by both sides was conducted to acquire the SPT data at
the sites where the liquefaction apparently took place
during past earthquakes. And the N values which were
obtained by the popular manners both in U.S, and Japan
were compared,

. It was'concluded by this cooperative research on
the aquired field data that, although there was some
difference between the energy ratio obtained by the
Japanese practice and the U,S. practice, blow count by
the Japanese practice is nearly equal to that by the U.S,
practice when normalized for the same energy level.

(4) Research of Lifeline Facilities

From a mutual understanding between the U.S,
and Japan on exiensive seismic damage of - lifeline
facilities In urban areas, resulting in significant fosses of

lives and property, the U.S.-Japan Cooperative Research
of Lifeline Facilities was initiated in 1982 for the
purpose of studying seismic response, along with
strength and  deformation characteristics of lifcline
facilities,

Since dynamic behavior of the lifeline facilitics
significantly depends on the type of facilitics, co-
operative study was proposed to be made of 1) rein-
forced concrete column structures, 2) embedded pipes,
and 3) semiburied structures, Cooperative rescarch has
been made of reinforced concrete column structures
from 1982 to 1987 between NBS and PWRI, and it is
now being undertaken of embedded pipes from 1988
between Columbia University, Cornel University, Old
Dominion University and NCEER of U.S. side and
PWRI,

In  the cooperative rescarch of reinforced
concrete structures, scale effects were studied by the
U.S. side under static load reversals using large scale
specimens with cross sections as large as 2m and medium
size specimens. The effects of loading velocity and
loading hysteresis were studied on the Japan side using
high-velocity dynamic loading facilitics. The results of
both investigations have been compiled in the form of
technical reports on the effect of scale by the U.S. side
and on the effects of loading velocity, number of load
reversals, loading time history, two directional loading
and oblique loading by the Japan side. The exchange of
technical findings and information has been performed
at the Joint Meeting and the Bridge Workshop.

In the cooperative research for embedded pipes,
cooperation has been initiated from strong motion ob-
servation for measuring seismic response of embedded
pipes during earthquakes. Observations were under-
taken at the site where the pipe crosses a fault in the
U.S. and at the site with variation of ground conditions
in Japan. The exchange of technical information on
embedded pipes is to be promoted.

(5) Rescarch of Masonry Structures

The joint rescarch program for masonry struc-
tures is active in progress in both countries. The develop-
ments of the large size block unit and the reinforcing
method between the block units were successfully
carried out already for the actualization of high rise
masonry buildings.

2.4 Future Challenges of the Panel

(1) As the exchange of personnel and the exchange
of technical information are the fundamental activities
of the Panel, continuing the exchanges is considered
essential,

(2) Under the auspices of the Panel, workshops have
been held and joint rescarches have been conducted,
These programs have contributed to the promotion of
research relevant to the field of task committee activi-
ties. In order to achieve the objectives effectively, task
committees are encouraged to clarify their research
needs and to develop future research programs,

(3) To perform smooth and effective activities, the
task committees should make efforts to achieve better
communication and - liaison among themselves with
necessary coordination of activity programs, :



(4) The proceedings of the Joint Meetings and other
materials published by the Panel. have been distributed
to related organizations not only in Japan and the U.S,
but also in other countries, The cooperative researches
and workshops have been also coordinated with other
organizations’ activities, As the Panel has recognized the
importance of these connections with other organiza-
tions, attention should be paid to coordinating the
activity of the Panel and overseeing the activity of the
related organizations,

(5) With urbanization and advancement of socio-
cconomic activily in recent years, the effects of strong
wind on structures and environments are increasing their
importance, Accordingly, the resecarch on wind char-
acteristics and wind engineering including wind-resistant
design, wind environment and so on should be strength-
ened.

(6) Since cooperative research programs facilitate
cxcellent results, cooperative research programs should
be promoted actively in the future as well. To facilitate
this goal, the Panel will continue to encourage them and
provide sponsorship.

(7) The International Decade for Natural Disaster
Reduction (IDNDR) is considered to be closely related
to the activities of the Panel. Attention should be paid
to the IDNDR program so that the Panel will be able to
contribute a great deal in connection with the IDNDR
program.

(8) Cooperation with developing countrics is an
important subject which has been pointed out at the
Joint Meetings. Recognizing that there are many devel-
oping countries which suffer from natural disasters,
efforts are needed to conduct the research in order to
provide technical information relevant to criteria for
design of structures and disaster mitigation programs.

(9) To promote essential Panel activity, the selection
of research subjects to work on and the development of
a research program is important. Tentatively designated
subjects for urgent progress are as follows:

a. Foundation of data bank,

b. Benchmark structure.

c. Precise observation of response caused by
strong wind and earthquake,

d. Base isolation.

e. Measures against liquefaction,

f. Comparison of design criteria and test
methods,

3. Two Decades of Accomplishments and Future
Challenges in Each Task Committee

3.1 Strong-Motion Instrument Arrays and Data
(1) Activities to Date

It was approved at the time of the 7th Joint Panel
Meeting in 1975 to establish -the Task Committee on
Strong-Motion Instrument Arrays and Data, The pro-
gram of the task committee’s activities contained the
following six- items:

1) After an earthquake which has caused damage to
structures or an earthquake during which maximum
acceleration exceeding about 0.1g has been recorded, the
task committee of the country where the earthquake has
taken place will provide a list of the strong-motion

carthquake tecords for the counterpart of the fask
committee,

2) Every year the task committee will exchange
catalogs of the strong-motion éarthquake records during
the previous year.

3) The Task Committee will make appropriate
arrangements to provide digitizable copics of records
when they are requested,

4) The Task Committees will exchange the lists of
reports on strong-motion earthquake records published
by the organizations participating in the Panel.

5) The Task Committees will exchange the lists of
publications on strong-motion ecarthquake records
published in both countries.

6) The Task Committees will exchange listings of
the digitized strong-motion records. Exchange of the
digitized records in different media other than the listing
such as cards, magnetic tape, ctc. will be considered,

Since then, the program has been examined on the
occasions of every Joint Panel Meeting, and modifica-
tions of existing items and additions of new items were
made depending on continuing development. In May
1978, the International Workshop on Strong Motion
Instrument Array was held in Honolulu, Hawaii; the
workshop adopted a resolution to promote array obser-
vation of strong ground motions under internation-
al cooperation. In response to this resolution, the Task
Committee added the promotion of the array observa-
tion and exchange of related information to the program
of activities. The original program which consisted
of exchanges of strong-motion records and information
on strong-motion earthquake observation was expanded
to cover the observation and the analysis of strong-
motion records with emphasis on earthquake hazard
reduction and promotion of cooperative researches in
those fields. On the other hand, item 5) which referred
to the exchange of lists of publications on the strong-
motion earthquake observation published in both
countries was deleted after a few years of practice
since the exchange of the publications by the organiza-
tions participating in the Panel seemed to be sufficient
and the preparation of the list was too heavy a duty for
the Task Committees.

The program for activities for 1987 consisted of 12
items. Ten items out of 12 are activities which should
be performed regularly and two are non-regular activities
such as holding a workshop. The following are summar-
ized items which were added to the original program:

7) Exchange of technical information on the ob-
servation networks and the instruments,

8) Cooperation of international activities on obser-
vation of strong-motions in other seismically active areas
and on recording strong ground motions close to the
source of a large magnitude shock.

9) Exchange of staff and the mstruments to record
aftershocks after a large magnitude earthquake,

10) - Collaborative studies involving strong-motion in-
strumentation and interpretation of resulting strong-
motion data sets for purposes of earthquake hazard
reduction,

In the folloWing sections, some of the activities in-
cluding non-regular ones will be described briefly,




(2) Exchange of Catalog of Strong Motion Records

The “Strong-Motion Program Report” from the U.S.
side and “Strong-Motion Earthquake Records in Japan”
from the Japancse side are being distributed to the
respective counterpart, regularly, For timely transferring
of information on the strong-motion records from a
large carthquake, the open file reports of U.S. Geological
Survey (USGS), from the U.S. side, and the Prompt
Report on Strong-Motion Earthquake Records, from the
Japanese side, are distributed to the respective counter-
part. The English explanation in the Prompt Report was
included especially for the exchange program of the
Task Committec A. In such a way, the members of both
U.S. and Japan Task Committees are obtaining the
information on the strong motion records from large
earthquakes in both countries quickly and smoothly
through the task committee.

(3) Exchange of Strong-Motion Records

Publications including the reproduction of strong-
motion records and digitized records have been distri-
buted to the member organizations of the Task Com-
mittee as soon as they became available.

At present, magnetic tape is commonly used to
distribute data for computer input, At the time when
the Task Committee was established, computer cards
were the principal media to distribute data for computer
input. Magnetic tape was also used for distribution of
data at that time; however, difficultics were often
encountered due to the insufficient compatibility among
the computer systems. Taking such circumstances into
consideration for exchange of the records, publications
and numerical outputs from the computer printer were
selected as the major media. In parallel with them, it was
decided to study more cfficient media for the exchange
of strong-motion records. As a result, the magnetic tape
on which the records from the Imperial Valley earth-
quake of October 15, 1979 was forwarded to the Japa-
nesé side, and the tapes reproduced by the Port and
Harbour Research Institute (PHRI) were distributed to

the Japanese member organizations. Furtheimore, the

tape of the strong-motion records of the Middle Japan
Sea earthquake recorded by the network of PHRI was
forwarded to the U.S, side. These exchanges of the
strong-motion records with magnetic tapes proved the
compatibility of computer tapes among the computer
systems of thé’ member organizations of both sides. The
exchanges also worked as a part of the actual exchange
of the records. After this study, the item on the efficient
media for data exchange was deleted, Since then, the
exchange of técords has been made with magnetic tape
when necessary. As described here, thé Task Committee
has greatly advanced the exchange of strong-motion
records.

(4) Workshop on Strong-Motion Earthquake
* Observation

~ The Task Committee held the Workshop on Strong-
Motion Earthquake Observation at USGS in Menlo Park,
San Francisco, U.S,A,, for five days from August 2,
until: August 6,:1987. The workshop program consisted
of technical presentations and discussions on the strong-

motion networks, the strong-motion instruments, the
processing of strong-motion records, experiment of
digitization of strong-motion records and technical
visits, In total, 12 rescarchers and engincers from U.S,
and Japanese sides participated in the workshop. The
technical presentations and discussions were made on
21 topics. As the experiments, typical U.S. and Japancse
strong-motion records were digitized with the digitizer
which USGS had been using for its routine job, and
views were cxchanged among the participants. This
workshop was organized so as to avoid duplication of
the topics with the Workshop on Processing of Seismic
Strong Motion Records organized by IUGG and held in
Vancouver, Canada on August 8, 1987. Thercfore, it was
possible for the participants in both workshops to
exchange information and discuss wide areas of strong-
motion carthquake observation. And in fact, many who
attended the UJNR Workshop participated in both

workshops.

(5) Mutual Acceptance of Team for Aftershock
Observation

It is very significant to observe aftershocks immedi-
ately after a large main shock in or near the source
region. However, success of the obscrvation highly
depends upon how quickly such observation can be
started, The Task Committee decided (o study necessary
arrangements for accepting the observation team from
the counterpart country and scheme of cooperative
research. The procedure for quick customs clearance and
the necessary supports for visiting observation team were
studied.

(6) Study on Policy for Opening Strong-Motion
Records to Large Users Community

The strong-motion record has a very large potential
for various types of use. As a result, many engineers and
researchers desire to utilize strong-motion records, and
the operators of strong-motion records, and the opera-
tors of strong-motion network are requested to fulfill
such desire. On the other hand, many strong-motion
networks in the world are operated by rescarchers. Such
researchers produce their own research reports with the
strong-motion records which they recover. The records
are, in some aspects, their original data for research and
the unconditional opening of the records to a large users
community may cause some difficultics for the research-
ers to do their research, Therefore, for opening the
strong-motion records, a rule has to be established which
balances requirements from the network operators and
the users community. The Task Committee has been
continuing its effort to draft an appropriate policy for
opening the strong-motion records to the large users
community,

(7) Prospect for Future Program

. Significant achievement has been made in informa-
tion' exchange on the:strong-motion network and the
recovered records, and in the exchange of strong-motion
records, The activities in these fields should be contin-

ued and strengthened, Information exchange and discus-
sion on new strong-motion instruments and processing



systems for strong-motion records are essential for devel-
opment. Therefore, workshops should be held at an
appropriate time interval and information exchange and
advancement of the technology at both sides should be
promoted,

The arcas to be expanded and strengthened are the
U.S. and Japanese Task Committees® cooperative effort
to contribute to international activities on the strong-
motion carthquake obscrvation and the development of
advanced technology to utilize the strong-motion re-
cords with emphasis on mitigation of seismic disaster,
For the latter arca, one possible approach is to establish
a joint research program,

(H. Tsuchida)
3.2 Large-Scale Testing Program
(1) Background

Following the 1968 Tokachi-oki carthquake in Japan,
during which numerous reinforced concrete school
buildings of modern design suffered heavy damage, it
was apparent that every effort should be made to im-
prove new designs through (1) learning as much as pos-
sible from the experience of the Tokachi-oki earthquake,
(2) reviewing and considering possible changes in build-
ing codes, (3) improving design and construction
practices, and (4) initiating programs of nceded research.
Responding to this need, a first joint seminar, Sendai,
1970 was held for the purpose of (1) reviewing the
causes of damage sustained by modern school buildings,
(2) examining design and construction methds, and (3)
indentifying and defining needed programs of research
which could be conducted more effectively on a co-
operative basis,

A second seminar, in Berkeley, California, 1973, was
held for purposes of reviewing (1) the causes of damage
sustained by reinforced concrete structures during the
1971 San Fernando carthquake, (2) current research on
carthquake resistant design, (3) the safety of existing
structures and means of upgrading their resistance, and
(4) post-carthquake damage repair. Prompted by in-
formal discussions held at Sendai, a U.S.—Japan Cooper-
ative Research Program on Earthquake Engineering with
Emphasis on the Safety of School Buildings was
established under the U.S,—Japan' Cooperative Science
Program for the period May, 1973 — October, 1975.

A review meeting of the cooperative research program
emphasizing the safety of school buildings was held in
Hawaii in 1975. With this experience in mind, a set of
RECOMMENDATIONS FOR U.S.—JAPAN COOPER-
ATION IN THE FIELD OF EARTHQUAKE ENGI-
NEERING was drafted and signed by all official partici-
pants. Recommendations Nos. 2 and 3 read as follows:

RECOMMENDATION NO, 2 Establish a Cooper-
ative Research Program in Earthquake Engineering
with Emphasis on Large-Scale Testing of Structural
Systems under the sponsorship of the U.S.—Japan
Panel on Wind and Seismi¢ Effects, UJ.N.R, Pro-
gram, (The rest is omitted) -
RECOMMENDATION NO. 3 Establish a Task Com
“mittee under the U.S,—Japan Panel on Wind and
Seismic Effects, UJ.N.R. Program, The assignment

given to this Task Committee should be to make de-
tailed plans and recommendations for implementing
Recommendation No,2 which will ensure an ef-
fective rescarch program of maximum benefit to both
countries within constraints of the sponsoring govern-
ment agencics, (The rest is omitted)

(2) Activities of the Panel

Parallel with the above described cooperative activi-
ties of university rescarchers, government delegates on
the Panel undertook positive steps toward strengthening
such cooperative efforts. At the conclusion of its sixth
Joint Meeting held in Washington, D.C., in 1974, the
Panel adopted the following resolution:

3. that increased effort should be made in the necar

future to encourage joint research programs, especial-

ly in the arca of mutual utilization of research facili-
ties and the exchange of rescarchers.

At the seventh Joint Meeting, Tokyo, 1975, the justi-
fication of cooperative large-scale testing program was
stated in a paper “Earthquake Disaster Mitigation: A
Joint Rescarch Approach” presented by C.C. Thiel and
J.B. Scalzi as follows:

2. Large Scale Destructive Testing of Structures

A plan to obtain the required data could be formu-

lated by a joint U.S.—Japan program consisting of:

(a) large scale testing of existing structures of various

types of materials and construction, (b) pscudo-

dynamic tests on full size specimens or structures
constructed to obtain specific data, (c) shake table
verifications were  required for the pseudo-dynamic
tests or for specimens which may be considered full

size.

At the tenth Joint Meeting, Washington, D.C., 1978,
the Panel again indicated its strong support of the pro-
gram by adopting the following resolutions:

3. The Panel on Wind and Seismic Effects recog-

nizes the importance of the U,S.—Japan Cooperative

Program on Large Scale Testing and it urges early

implementation of the program under the auspices of

this Panel.

(3) Activities of the Planning Group.

In January, 1976, J.B. Scalzi of the NSF encouraged
J. Penzien of the UCB to submit a specific proposal to
NSF to implement RECOMMENDATION NO.3.
Promoted by this encouragement and the past recom-
mendations for cooperative research, a proposal entitled
“Planning a Cooperative Research Program in Earth-
quake Engineering with Emphasis on Large-Scale Testing
of Structural Systems” was submitted to the Research
Applied to National Needs (RANN) Directorate of NSF
by the UCB, This proposal called for the planning effort
to be conducted under the auspices of the U,S.—Japan
Panel on Wind and Seismic Effects. NSF responded
favorably to this proposal by issuing a grant with J,
Penzien serving as Principal Faculty Investigator. The
planning group consisted of university researchers-and
delegates of the Task Committee (B) of this Panel.-

The first planning group meeting, U.S.—Japan. Co-
operative Research Program Utilizing Large-Scale Testing
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Facilitics, was held in Tokyo in September, 1977, to dis-
cuss future research programs in earthquake engineering
utilizing large-scale testing faéilities. At the conclusion of
the meeting, eleven resolutions were adopted.

The second planning group meeting was held in San
Francisco in May, 1978, to continue planning for future
rescarch programs in carthquake engineering utilizing
large-scale testing facilities. At the conclusion of the
meeling, ten resolutions were adopted.

The third planning group meeting was held in Tokyo
in December, 1978. The meeting continued discussions
to develop future research programs. At the conclusion
of the meeting, nine resolutions were adopted.

The fourth planning group meeting was held in
Berkeley in July, 1979, to finalize recommendations for
a cooperative research program.

Some of the resolutions which were adopted at the
meetings are shown as follows;

(O The goal of the joint program is to improve

seismic safety practices through studies to determine

the relationship among fullscale tests, small-scale
tests and analytical studies.

@ This program should be initiated in 1979 jointly

and cooperatively in both the U.S. and Japan,

@ Immediate plans for conducting full-scale

pscudo-dynamic tests on a cooperative basis should

be developed in accordance with the following
priority listing of building types: No. 1 — Reinforced

Concrete, No. 2 — Structural Steel, No.3 — Prestressed

[Precast Concrete, No. 4 — Mixed Steel/Reinforced

Concrete, No. 5 — Masonry and No. 6 — Timber.

@ To insure successful execution of the recom-

mended cooperative research program, full coordina-

tion of all research activities carried out in both

countries is essential, therefore, the following com-

mittees are recommended;
(a) Joint Technical Coordination Committee to
provide scientific and technical advice to partici-
pating institutions in the program. This commit-
tee should meet at least once a year during the
program,
(b) Joint subcommittee to provide advice on the
execution ‘of research related to reinforced con-
crete buildings, steel buildings, pseudo-dynamic
loading techniques and other major areas of
activity. These committees should meet as fre-
quently as needed,

® Concerned government agencies in both coun-

tries are urged to complete arrangements for imple-

menting the preceding resolutions. it is recommended
that the U.S.—Japan Cooperative Science Program
and the U.S.—Japan Panel on Wind and Seismic

Effects, U.J.N.R. Program, coordinate their effort

towards implementing the large-scale testing program.

C)) U.S.-—Japah Joint ‘Barthquake Research Program
Utilizing Large-Scale Testing

1)Research Program of Reinforced Concrete Structures

According to the recommendation and resolution of
the Planning Group Meeting, the Science and Téchnol-
ogy Agency and the Ministry of Construction for Japan
and the National Science Foundation for the U.S. sigried
the “Implementing Arrangement -of the U.S.—Japan

Joint Earthquake Engineering Research Program Uti-
lizing Large-Scale Testing Facilities” on August 10,
1979. The Co-Chairmen of both sides of the UINR Panel
on Wind and Scismic Effects received a request for en-
dorsement of the Joint Research Program in a letter
signed jointly by the Partics (STA, MOC and NSF).

The Task Committee reviewed the program and its
components, and recommended the endorsement of
the program to the Panel Co-Chairmen. The Panel Co-
Chairmen endorsed the program to STA, MOC and
NSFE in July, 1980,

The testing of a seven-story reinforced concrete struc-
ture was started on March, 1981, at the Building Re-
search Institute. Support tests to be carried out in Japan
were initiated in 1980 and completed in 1982. Support
tests in U.S.A. were initiated in 1981 and completed in
1983.

The Joint Technical Coordination Committee met in
Japan in July, 1982, for discussion of experimental data
as well as exchanging of data.

All of the experimental and analytical studies have
been completed in 1984. The results have been pub-
lished in “Special Publication 1984 by the American
Concrete Institute.

2)Rescarch Program of Steel Structures

The Ministry of Construction and National Science
Foundation signed the Implementing Arrangement on
May 18, 1981 and the Panel Co-Chairmen endorsed the
program to MOC and NSF on May 22, 1981.

The Joint Technical Coordinating Committee met in
Japan in July, 1982, under the auspices of UINR for
discussion of the research program (full-scale test in
Japan and support tests in the U.S. and Japan). The
JTCC met in Japan in June, 1983, and February, 1984.
Research on steel structures were discussed.

Testing of the Full-scale steel structure was started in
1983. Testing full-scale stcel structure and support
tests were completed in 1986 in both countrics.

The meeting of JTCC on Steel Structure Research
was held in Tokyo in July, 1987, to summarize the Joint
Research Project on steel structures.

3)Research Program of Masonry Structures

The Workshop on Masonry Structures was held at
BRI in March, 1984, for assessing the need for a priority
coordination research program including component and
large-scale tests of masonry structures. The Joint Plan-
ning Committee on Masonry Structures met in the U.S.
in July, 1984, for discussion of research on the coordi-
nated masonry structures.

MOC and NSF signed the Implementing Arrange-
ment in December, 1984, and the Panel Co-Chairmen
endorsed the Implementing ‘Arrangement to MOC and
NSF during the 17th Joint Meeting i Tsukuba.

The meetings of -the Joint Technical Coordinating
Committee of Masonry Structures were held in Tokyo in
August, 1985, in Colorado in September, 1986 and in
Hokkaido in November, 1987,

Testing of a full-scale five-story- masonry building was
began in November, 1987. The joint research program is
active in progress in both countries.



(5) Future Program

The Task Committee will facilitate continued delib-
cration of following topics between appropriate U.S, and
Japan organizations and report its findings and recom-
mendations to the Panel.

a. Scismic performance of precast concrete cons-

struction.

b. Seismic performance of composite and mixed
constructions.

¢. Application of high strength construction
materials, such as concrete and steel, to struc-
tures in high seismic zones.

d. Application of base isolation and controlled
damping systems to critical structures located in
high seismic and wind zones.

The Task Committee will encourage the exchange of

information on large-scale testing facilities and large-
scale testing programs in both countries, :

(K. Ohtani)
3.3 Repair and Retrofit of Existing Structures
(1) Particulars of the Task Committee

It was decided at the 7th Joint Meeting in 1975 that
the Repair and Retrofit Task Committee (C) should be
founded; previously existing were five other Task Com-
mittees, (A), (B), (D), (E) and (F). In accordance with
this decision the 1st Task Committee met at the time of
the 8th Joint Mecting; the Task Committee has since
met along with each joint meeting, numbering through
the twelfth in 1987.

At the Task Committee Meeting during the 11th Joint
Meeting (1979) it was decided that U.S.—Japan seminars
in relation to the Task Committee should be held. Thus,
starting in 1980 the seminar was held each year for three
consecutive years; in 1987 the 4th U.S.—Japan Seminar
was held, after a five year interruption.

Results of the Task Committee (C) were evaluated at
the four seminars along with the exchange of informa-
tion; e.g., related standards and state-of-art reports,
which were done through the joint meectings and the
seminars.

The following review will summarize the outlines and
general outcomes of the four seminars, analyses of
presented papers and exchange of information on related
standards; the review will also try to offer some pro-
posals for the Task Committee in the future.

(2) General Aspects of the Four U.S.—Japan
Seminars

Of the above mentioned four seminars, the first and
the third were held in the U.S.A, and the remaining two
were held in Japan. With each seminar in both countries,
observation tours were done of actual construction sites
concerning repair and retrofit, contributing greatly the
understanding of actual construction fields. On the other
hand when seminars are held in Country A, for instance,
participants from Country B are very few (and vice
versa); and except for the 4th Seminar, the durations of
the seminars were only 1 — 1.5 days, a time too short
for adequate discussions.

Reports on repair and retrofit presented at the
seminars and joint meetings (Nos. 1-19) amount to 81
and 20, respectively. Because the number of papers
presented at the joint meetings is limited, the seminars
are very important in terms of exchanges of information
in the field of repair and retrofit. As for the papers
presented at the seminars, Prof. R.D. Hanson prepared
the proceedings of Seminars 1, 2 and 3 through the NSF
Research Fund and distributed them to the participants;
Dr. Hirosawa did the same for Seminar 4 through the
cooperation of BRI. Many copies were especially printed
of the proceedings of Seminars 1--3 and have been
distributed to rescarchers in countrics other than the
U.S. and Japan.

In addition, many of representative important stand-
ards in the related field from both the U.S. and Japan
were introduced at cach seminar. Notably, standards
regarding scismic evaluations, as well as repair and
retrofit of existing structures and damaged structures,
have been established in Japan, particularly in the ficld
of building structures; these standards have been sum-
marized and reported at the seminars,

(3) Exchange of Information and Materials in
the Task Committee

As mentioned above, the exchange of information has
been quite useful for each country as related to the Task
Committee and the U.S.—Japan Seminars were held
four times. However, it is not always possible to hold
this type of seminar every year, duc to the limited
allowances for business trips abroad and to the scarce
accumulation of research papers and materials in the
respective countries.

The Task Committee meeting every year together
with the joint meetings has supplemented the functions
of the seminar and served as its guide. One of the main
roles that the Task Commitiees has played is the intro-
duction of related papers in both countries and the
sharing of parts of them,

There have been no other plans or executions of
related joint research, etc., except for the holding of
the seminars.

(4) Contents of Presented Papers and Analyses

The following (1 — 7) highlights the contents of the
principal papers on repair and retrofit of structures
which were presented at ecach joint meeting, along
with all the papers presented at the four U.S.—Japan
Seminars:

1) In general, papers on building structures are
much more numerous than those on civil structure;
this is true for both Japan and the U.S. One reason may
be that on civil structures there are other task commit-
tee; e.g., (F) Lifeline Systems and (J) Transportation
Systems, both also having seminars.

2) Except in cases of building structures in Japan,
there have been more papers on existing structures than
on damaged structures; there are still quite a few fields
yet to be studied among those related to the present
Task Committee. ,

3) If we compare methods of seismic evaluation
with methods of repair and retrofit, there have been
more papers on the latter. :
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4) Japan has presented more papers than the U.S.
Of the Japanese papers, many concern technical guide-
lines. On the other hand, U.S. papers concentrate more
on methodology and philosophies. This difference seems
to be due to frequent Japanese projects of technical
development and issues of technical guidelines on the
natjonal scale.

5) American papers mainly concern seismic retrofit
of existing structures--both in civil structures and build-
ing structures. The contents are chiefly methodology,
experiments, and examples of actual practice.

6) Japanese papers on civil structures are not many
in number, but the subjects cover both existing and

- damaged structures, and the conditions of the subjects

range from their cvaluation to repair and retrofit.
However, the structures studied are limited, with one
exception, to bridges, including highway bridges.

7) Japanese papers on building structures cover
many ficlds of repair and retrofit. Particularly, a number
of papers have been presented on damaged structures
and technical guidelines.

As can be seen from the above, in terms of the
numbers and contents of presented papers, there are
obvious differences between the U.S. and Japan, civil
and building structures, which shows that we still have a
good number of research topics yet to be investigated in
the future.

(5) The Task Committee in the Future

Regarding the future of the working session, as judged
from the various above-mentioned reference materials,
the following is pointed out:

1) The technology of evaluation, and repair and
retrofit of existing and damaged structures is still devel-
oping worldwide; in order to develop this technology
efficiently, it is necessary for both the U.S. and Japan—
both relatively advanced—to technically cooperate, ex-
changing information and technical reference materials,
The outcomes of the cooperation will serve to mitigate
seismic damage in the world.

2) For the purpose specified in 1) above, this task
committee should continuously meet along with the
Joint Mecting; morcover, for advancing the close co-
operation mentioned below, it is necessary to hold
U.S.—Japan technical seminars at proper intervals.

3) There is much in common between the basic
ideas of Japan and those of the U.S. as regards methods
of evaluation of existing and damaged structures, and
their structural members (or parts), and their repair and
retrofit (details and cvaluation of the methods); but at
present there are evident differences in details.

4) In order to resolve the condition specified in 3),
it is useful and necessary for the U.S. and Japan to
cooperate in the following work (a. and b); for that
purpose, we need to make enough preparation before-
hand and hold U.S.--Japan seminars of sufficient dura-
tion.

a. The U.S. and Japan work together at making
comparisons between the technological guidelines of the
respective countries on the subject of similar structures,
using an example of clear benchmark structures.

b. In order to set up effective structural systems
of repair and retrofit and their evaluation methods, the

U.S. and Japan should use examples of several typical
structural systems, comparing and investigating them
through experimental “back data” of the respective
countries.

5) Asa prerequisite to the above, it is necessary that
both the U.S. and Japan properly rearrange and ex-
change typical technical guidelines and reference materi-
als as their “back data.”
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3.4 Evaluation of Performance of Structures
(1) Introduction

Structures designed based on modern seismic regula-
tion, cspecially, reinforced concrete structures suffered
severe damages by 1968 Tokachioki earthquake and
1971 San Fernando earthquake. These experiences
accelerated the activities to revise earthquake design
regulations and to develop evaluation methods of
performance of structures against earthquake. A national
technology development program on the establishment
of a new seismic design code and regulations started in
1972 in Japan. A draft of evaluation standards of
existing reinforced concrete buildings against earthquake
was proposed from the Building Research Institute in
1977 and the evaluation standards of the seismic capaci-
ty of existing reinforced concrete buildings was pub-
lished under the supervision of the Ministry of Con-
struction,

The Task Committee D, Evaluation of the Perform-
ance of Structures, was initiated at the 8th U.S.—-Japan
Panel on Wind and Seismic Effect in 1976.

The Scope of the activities of the Task Committee
has been established as follows:

1) Evaluation of Existing Structures

2) Stochastic Risk Analysis and Probabilistic
Hazard Determination,

3) Corraboration of Large-Scale Testing Program by
Analytical Studies.

4) Nonstructural and Structural Component Inter-
action.

5) Post-Earthquake and Post-Storm Evaluation of
Performance of Structures.

6) To compile data and bibliography on the results
of analysis, repair and retrofit of existing buildings.

7) Benchmark Structures. A methodology should be
developed to establish “benchmark’ structures to which
a proposed code and standards could be compared.



These structures should be tested and analyzed to deter-
mine their-actual resistance to high wind and earthquake.

Active exchange of information on the above men-
tioned items has been made through joint meetings
and task committec meetings. Through these activities,
. the need is for a better understanding of current safety
cvaluation methodologies and joint works of compara-
tive studies between the U.S. and Japan methodologies
by their application to existing buildings. In response
to this need, three U.S.—Japan workshops have been
conducted on the evaluation of the performance of
existing buildings for resistance to carthquakes. The
workshops, which were held in 1983, 1984, and 1985,
were organized through Task Committee D.

(2) U.S.—Japan Workshop on the evaluation of the
performance of existing buildings for resistance
to carthquakes.

_The first workshop was held at the Building Research
Institute in Tsukuba, on May 13 and 14, 1983. The
meeting was preceded by a field trip to Shizuoka Prefec-
ture on May 12, where earthquake preparedness plans
were discussed and strengthening measures used in the
prefecture buildings were described. Thirteen representa-
tives from Japan and twelve representatives from U.S.
participated in the technical sessions and discussions.

The technical session was intended to bring both
U.S. and Japan participants to a common level of
understanding of the main evaluation methods current-
ly utilized in the two countries, and to simultancously
address the three key questions confronted in assessing
evaluation methodologies:

1) What types of structures may be evaluated by a
given method?

2) What is the level of safety (and reliability)
implied in the method and its acceptance/rejection
criterion?

3) How much effort is needed to conduct the evalu-
ation?

The second workshop was held at the Berkeley
Marriot Inn on July 27 and 28, 1984, immediately
following the 8th World Conference on Earthquake
Engineering held in San Francisco. Twelve representa-
tives from Japan and eighteen representatives from U.S.
participated in the workshop with the following primary
goals: 1) Discuss new development in evaluation meth-
odlogies, 2) Present and discuss evaluations of selected
benchmark structures by different evaluation methods,
and critically compare the results of these evaluations,
and 3) Present additional papers on degree of damage
and analysis results for other structures.

The third workshop was held in Tokyo on May 17,
1985, with the primary goal of further critical discussion
on results of comparative analyses of selected bench-
mark structures. Thirteen representatives from Japan
and six representatives from U.S. participated in- the
workshop. New evaluation methodologies for composite
steel and reinforced concrete buildings, were also pre-
sented. Some comparisons between predicted and
measured response of actual buildings were provided.

~ (3) Summary and conclusions of three workshops

1)‘ Detailed and sophisticated analytical procedures

have been developed both in the U.S. and Japan to sim-
ulate the dynamic response of building structures. When
the input carthquake motion and the properties of
materials used in a structure are known, and the struc-
ture is relatively simple, these sophisticated procedures
enable prediction of the dynamic response of the struc-
ture. Adequate accuracy is obtained for earthquake
motion well into the clasto-plastic range as indicated in
the reports related to the full-scale test structure results.
However, low and medium size reinforced concrcte
buildings tend to have not only very complicated con-
figuration (both in plan and clevation) but also many
secondary structural elements which are not considered
in the design but have considerable influence on the
seismic response behaviour of existing buildings as a
whole, reflecting the effect of secondary structural or
non-structural elements; analysis is very limited even by
using these sophisticated analytical procedures with
given earthquake motion. The soil-structure interaction
is another difficult problem in the precise prediction of
the seismic behavior of existing buildings.

2) For the application of these sophisticated analy-
tical procedures to the seismic safety evaluation of
existing buildings, input earthquake motions and their
intensities must be determined. Several procedures to
generate artificial earthquake motion (with appropriate
spectrum characteristics), and to determine their inten-
sity based in the probabilistic approach and on the
geotechnical survey of the construction site, have
been proposed for the seismic safety evaluation of
especially important structures such as nuclear power
plant buiidings.

However, thesc procedures have not yet been
standardized for the application of seismic safety evalua-
tion of existing reinforced concrete buildings.

3) Rapid evaluation methods for existing buildings
subjected to seismic hazard, including a screening
process for a large number of buildings, have been
developed both in U.S. and Japan. The U.S. spectrum
capacity method and Japanese standard method for the
evaluation of the seismic capacity of existing reinforced
concrete buildings are typical examples. Comparative
studies were given on the application of these two
methods to two benchmark structures: Holiday Inn
Building and R/C full scale seven story test buildings.
Some interesting aspects obtained from these studies are
summarized as follows:

(a) The ratio- of the seismic supply index Is to
the seismic demand index Et obtained from the second
level procedure of Japanese standard method is defined
as the “Dj” index. The inelastic capacity used, as calcu-
lated by U.S. spectrum capacity method, is defined as
the “Du” index.

(b) These two indices, Dj and Du, give a rough
idea of the amount of damage that will occur due to the
postulated earthquake. For example, objective buildings -
will be categorized into the following four ranks accord-
ing to Dj or Du value: '

Rank Range of Dj Amount of Damage
{or Du)-
1 over 1.0 - non —slight
(under 50) :
2 2/3 - 1.0 slight — moderate
(50 ~90) - : .
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3 1/3 -2/3 moderate — severe
(90 - 120)

4 under 1/3 severe — failure
(over 120)

(¢) The Du value is very sensitive for the spec-
trum characteristic of earthquake motion and the
assumed ultimate deformation capacity of structures,

(d) Damage rank for the full scale test building
obtained from this study has good correspondence with
the damage rank cvaluated from the test results.

4) Methods of seismic safety evaluation of existing
buildings studied in the workshops range from rapid
classifications of groups of buildings to detailed dynamic
analysis of individual structures.

Methods developed in Japan and in the U.S. are
“tuned” to the characteristics of typical buildings in
cach country. Comparative analyses of benchmark
structures  reflect the relatively more conservative
Japanese seismic design approaches.

The comparisions reveal that the various method
are suitable for the expected level of evaluation accuracy
for buildings with good arrangements of lateral strength
clements, and that a general idea of expected damage
level can be estimated.

(4) Future Scope

Henceforth, U.S.—Japan coordinated rescarch activi-
tics on the evaluation of performance of existing build-
ings for resistance to carthquake are cxpected to im-
prove the methodologies for the evaluation accuracy of
performance of various kinds of structures for resistance
to different natural hazards.

1) The inventory of existing buildings in each
country that have been cvaluated and instrumented, and
then observed after any future seismic activity should be
expanded.

2) Future calibration work on the evaluation pro-
cedures developed in the U.S. and Japan through appli-
cation to damaged structures due to actual earthquakes,
or to the results of fullscale tests, is expected to improve
the accuracy of the prediction of seismic safety. Evalua-
tion methods, however, should remain as simple as
possible for screening purposes.

3) For the future calibration work, earthquake
measurements should be conducted on the typical
reinforced concrete structures such as rigid frame type,
coupled shear wall type, or more complicated types to
investigate actual earthquake response, damping char-
acteristics, and soil-structures interaction. ‘

4) Research on standardizing input earthquake
motions for their application to the evaluation of seismic
safety of structures, including procedures to generate
artificial earthquake motions with appropriate spectrum
characteristics and to determine their intensity based on
the probabilistic approach and on the geotechnical
survey of the construction site is to be encouraged.
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3.5 Land Use Program for Controlling Natural
Hazard Effects

(1) Task Committee E

The scope and activity of the Task Committee E can
be understood from the Task Committee Report at the
8th Joint Meeting. The Task Committee E was originally
designated as “Task Committee for Land Use Program
for Controlling Natural TIHazard Effects”, and was
planned in view of controlling wind and scismic effects
to undertake (1) extension of cooperation for research
on land use program, (2) exchange of technical informa-
tion and literature on land use, and (3) exchange of
experts in the field of objectives of Task Committee E.
For such purpose, Task Committee I was scheduled to
perform:

a) Improvement of seismic risk analyses procedure.

b) Application of microzonation to seismic risk

analysis,

¢) Seismic risk map.

d) Social and economical aspects of land use pro-

grani.

It was also understood that the cooperative study for
controlling scismic effect be undertaken during 1976
and 1980, and that initiation of the study for controlling
wind effect should be considered at an appropriate time.
As the activitics increased, covering broad aspecis of
cooperation between two countries, the name of Task
Committee E was revised at the 18th Joint Meecting,
May, 1986, to “Natural Hazard Assessment and Mitiga-
tion through Land Use Programs” so that it better
represents the scope and objectives of Task Committee
E. The main purpose of programs in Task Committee E
include:
a) Evaluation of scismic hazard and mapping pro-
cedures. .
b) Evaluation of damage potential of structures, soil
liquefaction potential and tsunami hazard.
¢) Seismic response characteristics under various
ground and topographic conditions.
d) Planning methodologics for carthquake disaster
mitigation in large populated cities.
e) Evaluation of socio-cconomic losses from earth-
quake disasters,

(2) Main Accomplishments

Task Committee E has made many contributions,
including the exchange of technical information and
experts of both countries, endorsement of coordinated
research programs, etc. The main accomplishments are
the following:

a) Exchange of Experts

In conjunction with activities of Task Committee E,
Dr. Robin K. McGuire, U.S. Geological Sutvey, visited
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Japan from January 18, 1977, to January 21, 1977, for
the purpose of discussing land use programs.

Mr. Tadayuki Tazaki, senior research engineer of the
Public Works Research Institute, made a study on the
effectiveness of land use programs for controlling natural
hazard effects from social and economic points of
view!), He stayed at the University of California, Los
Angeles for one year from January, 1979, to January
1980.

A delegation from the U.S. visited Japan during 1983
to study countermeasure planning for the anticipated
Tokai Earthquake of Japan. The visit was supported and
assisted by Task Committee E, and the delegation’s
findings were reported to the 10th Joint Meeting by a
representative of the Earthquake Engineering Research
Institute.

Dr. John B. Scalzi, Dr. Kazuhiko Kawashima, and
representatives of the Government of Shizuoka-ken,
Messrs. Toshiroh Sugiyama and Katsunori Imado, par-
ticipated at the August, 1984, U.S.—Japan Workshop on
“Urban Farthquake Hazards Reduction”, which had as a
main theme the Tokai Earthquake Hazard Reduction
Program. The workshop was sponsored by the U.S.
Earthquake Engineering Research Institute. Arrange-
ment for the participation of the panel members as well
as representatives of the Government of Shizuoka-ken
were made under the auspices of the U.J.N.R.

b) Exchange of Technical Information

Task Committee E has been exchanging technical
information related to land use programs for controlling
natural hazard effects through the presentation of two
to four papers, on an arranged basis, at each joint
meeting and also through discussions for coordinated as
well as future research programs and accomplishments,
including publications.

Furthermore, the following technical information has
been exchanged:

i) The report on “The Anticipated Tokai Earth-
qual\e”z), published in June, 1984, by the U.S.
Earthquake Engineering Research Institute, was
distributed to Task Committee E members. ,

ii) The report _on “Urban Earthquake Hazards
Reduction”®), published in July 1985 by the
U.S. Earthquake Engineering Rescarch Institute,
was distributed to Task Committee E members.

iii) The Japanese chairman provided the U.S. chair-
man in September, 1987, twelve papers and re-
ports on natural hazard assesment and mitigation
through land use programs published by National
Research  Center for Disaster Prevention
(NRCDP), Geographical Survey Institute (GSI),
Public Works Research Institute (PWRI), Build-
ing Research Institute (BRI), and Port and
Harbor Research Institute (PHRI).

(3) Future program

In view of the importance of technical cooperation
on the subject of land use programs for conirolling
natural hazard effects, Task Committee E will continue
its activities including exchange of relevant technical
information and literature, execution of joint COOIdl-
nated program and exchange of experts. -

Aiming to hold a workshop on the occasion of 21st
Joint Meeting of UINR at Tsukuba in 1989, an outline
of the projected workshop will be discussed at the
Task Committee meeting of the 20th Joint Meeting in
1988.

[Reference]

1) T. Tazaki: The Cument State of Research on Earthquake
Disaster Mitigation in U.S.A., Civil Englneenng Journal, Vol.
22.9,1980

2) Earthquake Engincering Research Institute:
pated Tokai Earthquake, 1984

3) Earthquake Engineering Research Center: Proc. of U.S.—~
Japan Workshop on Urban Earthquake Hazards Reduction,
1985

The Antici-

(K. Kawashima)
3.6 Disaster Prevention Methods for Lifeline Systems

(1) Activities of Task Committee (F) in the Past Two
Decades

It is said that the word “Lifeline” was born from the
severe damages to public works and utilities caused by
the San Fernando Earthquake which occurred in the
vicinity of Los Angelesin 1971.

“Disaster Prevention Methods for Lifeline Systems”
was first adopted as a mutual interested theme at the 7th
Joint Meeting of the Panel in 1975. As a matter of fact,
pertinent information had been exchanged between the
members before then; literature on earthquake resistant
design standards, damage inspection methods and
durability estimation methods for structures were
exchanged through the channel of the Joint Meetings
of the Panel, and papers were presented as well. For
instance, papers on “‘Seismic Resistivity of Submerged
Tunnels and Earlhquake-resistant Design Standards for
Underground Structures™ were presented at the 4th and
5th Joint Meeting of the Panel, respecuvely

(2) Purpose and Actmty Plan

"As both the U.S. and Japan have densely populated
regions, traffic facilities, communication networks and
other basic facilities are quite important for taking
emergency measures to minimize the loss of lives and
property caused by destructive earthquakes or strong
wind which might affect social life seriously. Accord-
ingly the task committee adopted the following resolu-
tions at the 8th Joint Meeting of the Panel which set up
Task Committee (F) on Disaster Prevention Methods for
Lifeline Systems.

(@) Improvement of dealgn and dlsastcr prevenhon
for lifeline facilities are important.

(b) “Lifeline” is defined here as important facdmes
m the ‘case of taking emergency measures within 72
hours after disaster occurred, including bridges, banks,
tunnels, . slopes, pedestrian bridges, pipelines, water
pipes, telephone lines, power sources transmission lines,
water way and tidal gates, inland water for firefighting
and minimum essential facilities of whaif. Excluded
from the category by the Task Committee are buildings,
relay facilities, electric power plants and buildings for
waterworks. . ,
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The Task Committee has reached an agreement on a
future program as follows at the 9th Joint Meeting:

(a) Exchange of information on design standards and
guidelines shall be expanded to non-governmental
authorities such as ASCE, JSCE and AP, as well as by
the governments.

(b) When each side makes new design standards or
guidelines or revises current standard(s) on lifeline
systems, the standards or the guidelines shall be ex-
changed promptly. =~ =

(c) Information on research programs and admini-
strative systems concerned shall be exchanged.

At the 10th Joint Meeting in 1978, both sides agreed
that co-chairmen will explore expansion of the work of
the Task Committee by inviting additional agencies of
their respective governments having lifeline responsibili-
ty to become involved. The Task Committee discussed
coordination of the work with other task committees of
the Panel and agreed that the Task Committee F will
confine itself to those problems peculiar and unique to
lifeline systems.

(3) Promotion of Cooperative Research

In 1978 the lifelines of the Sendai district were
heavily damaged by Miyagi-ken-oki Earthquake and
research needs for safety of lifeline systems increased all
the more. Thus, at the 11th Joint Meeting in 1979,
coordination effort of U.S.—Japan joint research on the
safety of lifeline system and its components at every
level of cooperation was emphasized.

Cooperative research was initiated through the formal
exchange of technical experts between U.S. and Japan
sides. Many papers on the earthquake resistivity of
buried pipe have began to be presented at Joint Meet-
ings, too.

The Task Coimmittee discussed at the 13th Joint
Meeting the establishment of a planning committee for
the longer range planning of cooperative lifeline research.
Both sides felt that the first priority for cooperative
research should be given to bridge problems and strongly
favored the need to establish a new task committee on
transportation systems to further promote cooperative
research. Later, a new task commiittee was established in
1981. :

(4) Expansion of Research Activity

Studies on the development of assessment of damage
and restoration methods for seismically damaged lifeline
facilities were initiated in the fiscal year of 1981 by the
Japan side. Investigation of gas and oil pipeline damage
caused by large ground deformations, research on seismic
performance of piping systems and so on were being
carried out by the U.S. side and primarily sponsored by
the National Science Foundation. These activities of the

" Task Committee were reported at the 14th Joint Meet-

ingin 1982. © - : -

At the 15th Joint Meeting in 1983, the Japan side
repoited  that -much data related to * San-Fernando
earthquake ‘was ‘obtained by great cooperation of U.S.

- members for the ongoing studies on development of

assessment of damage for seismically damaged lifeline
facilities. U.S.-side réported that a Federal Government

Interagency Committee on Lifelines had been estab-
lished and was actively conducting a survey to determine
the extent of Federal Government responsibility for
lifeline; a government-private sector workshop was
planned for October, 1983.

As one means of the coordinating research to pro-
mote cooperation between U.S. and Japan through the
UINR Joint Meeting of the Panel, the Public Works
Research Institute initiated a 10-year research project on
seismic resistivity of lifeline facilities including buried
pipeline in 1983 in Japan. For the first five years (1983
— 1987), research on seismic resistivity of reinforced
concrete column-like structures, which have often been
damaged by earthquakes in both countries, was con-
ducted under the close cooperation with the U.S.
Natiopal Bureau of Standards. Rescarch on seismic
resistivity of buried reinforced concrete pipeline has
been carried out since 1987 with Columbia University,
Princeton University, Old Dominion University and
others.

Workshop on Lifeline Earthquake Engineering was
held on May 14, 1984, at the Road Research Center,
Fairbanks, with active participation by more than 20
experts from both countries. This first workshop was so
fruitful that the second one, U.S.—Japan Workshop on
Seismic Behavior of Buried Pipelines and Telecommuni-
cations Systems, was held on December 5—7, 1984, at
the Public Works Research Institute, Tsukuba with the
participation of more than 40 experts from both coun-
trics. The workshop identified specific research areas
that are most suitable for future coordinated research
between the U.S. and Japan.

From the Japan side as one of the research results, an
outline of the Manual of Repair Methods for Civil Engi-
neering Structures Damaged by Earthquakes (Draft) was
introduced at the 18th Joint Meeting. The Ministry of

.Construction and PWRI authorized NSF for translation

of the Manual into English and for distribution to the
U.S. professional community.

Reports of a number of research projects dealing with
lifeline earthquake engineering and workshop proceed-
ings have been exchanged through the UINR channels.
Interchange of experts in each special field to promote
cooperative research studies between the U.S. side
and the Japan side has become more active.

(5) Future prospects

The Task Committee will facilitate the continued
exchange for technical information and cooperation in
research.on specialized problems listed as follows:

(@) Survey reports of seismic damage to lifeline

* * systems and seismic observation results.

(b) Seismic design procedures for lifeline systems.

" (¢) Procedures and instrumentation to detect and

- inspect damage and the behavior of lifeline struc-

tures during earthquakes.

(d) Repair and retrofit methodology for lifeline

systems. o
- (e) Estimation of reliability of lifelines.
- (f) Management and public education on the import-

-+ ance of lifeline systems.

/(g) - Investigation of needs for large-scale testing of
: lifeline systems.



For the time being, it is recommended to continue
US.—Japan coordinated research projects on field
observation and analyses on scismic behavior of buried
pipelines, experiments and analyses on dynamic charac-
teristics of joint behavior, effects of soil liquefaction on
buried pipes, soil-buried pipes interaction, seismic
reliability of lifeline systems, and seismic design me-
thods. A

Also éncouraged is an expanded effort to promote
participation of experts in charge of research and devel-
opment of lifeline carthquake engineering, especially
by those from private companics and public utility
enterprises, along with strengthening contact between all
persons concerned. From this point of view, it is import-
ant to establish the planning Committee on Lifelines in
each country which was agreed to at the 14th UINR
Joint Meeting and which has been postponed because of
some difficulty implementing the proposal experienced
by both sides.

Papers on curent research presented at the Joml
Meetings are a small part of the fruits of research and
dcvelopmem by both sides. Therefore, it is also signifi-
cant and beneficial to hold workshops with participation
of experts to discuss lifeline earthquake engineering.
Holding expended workshops in the future with co-
operation of organizations concerned under the auspices
of the Panel will be discussed.

(0. Ueda)
3.7 Wind Characteristics and Structural Response
(1) Introduction

Since the establishment of the Panel, wind effect
on structures has been one of major themes. A great
amount of reports have been presented and technical
information has been exchanged on basic wind char-
acteristics, wind tunnel testing methods, field observa-
tion, survey of damage due to strong wind, response of
structures against wind, structural design codes and so
on since the 1st Joint Panel Meeting.

At the 8th Joint Panel Meeting in 1976, Task
Commiittee G, “Strong Wind Records” was established.
The Task Committee was scheduled to carry out the
following items.

(a) Exchange of strong wind data, including per-
formance characteristics of anemometers and processsing
methods.

(b) Exchange of information with regard to
automatic observation system of wind at full-scale build-
ings and structures.

(c) Promotion of rescarches on effects of strong
wind on structures. o

(d) Exchange of data of wind pressure acting on
low-rise buildings and structures, and data of vertical
wind profile in the atmospheric boundary layer.

(¢) Standardization of wind tunnel - testing
methods in turbulent flow. .

At the 12th Joint Panel Meeting in 1980, the
name of the Task Commitiee G was revised to “Wind
Characteristics and Structural Response” and the num-
ber of the U.S. members were increased in order to
broaden and expand the activity of the Task Committee.
At present, the aims of the Task Committee G are as

follows:
(a) Exchange observations and records of high

.wind data (including remote-sensing reports, ie., air-

craft, satellite) available from the respective national
meteorological services and special observation sites.

(b) Encourage the exchange of actual wind
observations in appropriate format.

(c) Exchange available specialized high wind
data sets and wind pressure sets. The information may
include surface meteorological data sets and data sets
at other levels. Documentation of instrument character-
istics, exposure, and elevation above ground may be
included.

(d) Encourage the establishment of standard
methods for the simulation of boundary layers in wind
tunnels, the promotion of data exchange of boundary
layer wind observations, and the exchange of informa-
tion on methods of measurement and determination of
structural response. Where possible, promote exchange
of meteorologists, engineers and available research
facilities.

(¢) Encourage the interaction between meteoro-
logists and engineers to identify the types of wind data
required for future use in establishing extreme wind
distributions; in determining wind loadings on struc-
tures; in understanding the urban wind climate; and in
considering structural design issues in the wind genera-
tion of energy.

(2) Main Accomplishments

1) Exchange of Technical Information

About one hundred and twenty papers have been
presented at the Joint Meetings in relation to strong
wind and structural response since the 1st Joint Meeting.

The contents of the papers are classified into
structure and characteristics of strong wind, wind-
induced response of buildings and structures, survey of
damage and the others. _

Since design wind speed is one of fundamental
subjects in wind engineering, studies have been carried
out on estimation of expected value of strong wind
speed and multi-regressive analysis of strong wind taking
into account of local topographical conditions. These
studies resulted in wind speed maps which are con-
venient for structural design.

Strong wind are mostly caused by typhoons,
hurricanes and tornados. The characteristics of the strong
wind and damages due to these phenomena were re-
ported. Especially, a lot of reports have been presented
by the U.S. side on the detailed characteristics of hurri-
canes which attacked the U.S. In Japan, severe typhoons
attacked Hachijo Is. in October, 1975 and Okinoerabu
Is. in September, 1977. Surveys of damage were con-
ducted by the Japanese. Panel organizations and the
results were presented.

Field observation has been conducted to study
spatial structure of wind and vertical wind profile. The
Meteorological Research Institute set an observation
tower in Tsukuba and an observation station near sea-
shore in Kashima. The National Research Center for
Disaster Prevention also set an observation station at sea
in Hiratsuka. The wind- data observed at these stations
were analysed and reported at the Joint Panel Meetings.
Recently, the characteristics of turbulence of natural



wind have been studied by many researchers in relation
to wind-resistant design.

Regarding wind effects on bunldmgs wind-
resistant design codes for buildings in both countries
were introduced at the 1st Joint Meeting, and informa-
tion on state of the art were exchanged in the early
stage. The papers presented at the Joint Meetings have
dealt with various topics, such as observation of wind
pressure acting on wall of full-scale buildings, wind loads
on cladding of buildings, similarity law of wind tunnel
testing on wind force on buildings, wind characteristics
near the ground surface around high-rise buildings, local
wind pressure on buildings, prediction method of wind-
induced response of high-rise buildings, wind-induced
damages, wind-induced response of high-rise stecl towers,
wind forces on solar heater, structure of tornados and
prediction method of damages caused by tornados,
wind-resistant design method of window glass, wind-
resistant design method of cladding of houses, and so on.

Activities on wind effects on bridges, which are
described in details in 3.10, are outlined here. In Japan,
researches regarding the Honshu-Shikoku Bridges Project
started in 1960’s. Study on the wind-resistant design of
bridges has been one of the important researches. In the
U.S,, study on wind effects on bridges has been also
important in view points of construction of cable-stayed
bridges and maintenance of existing suspension bridges.
Under these circumstances, wind tunnel testing, theoreti-
cal study and field observation concerning wind-induced
vibrations of cable-stayed and suspension bridges have
been reported in the Joint Meetings. Recently, wind
tunnel tests in the simulated turbulent flow have been
conducted in many institutes. The method of flow
simulation and the comparison among wind tunnel
testing, field observation and theoretical prediction have
been discussed in the Joint Meetings.

2) Exchange of Strong Wind Records

Strong wind records as well as strong earthquake
records are important data in engineering point of view.
The exchange of the data between Japan and the U.S.
was proposed in the early stage of the activities in Joint
Meeting. So far, wind data at the observation tower of
the Meteorological Research Institute in Tsukuba, Japan
and hurricane data in the U.S. have been exchangcd
through the Task Committee.

3) Exchange of Personnel

Dr. R.D. Marshall of the NBS stayed in the PWRI
from September to December, 1982 to make a coopera-
tive research on wind-induced vibrations using the wind
tunnel of the PWRI. The results were presented in the
Joint Meeting. During his stay in Japan, he examined
wind tunnel facilities in Japan with assistance of the
Japanese members. The results were reported in J. of
Structural Engineering, ASCE.Y

(3) Future Activities

So far, main achvntles of the Task Comnmtee
have been cxchanges of information and literature,
which were beneficial to both countries and shall be
continited. ‘There still remains, however, many and
important subjects to be studied. The Task Committee
G recognizes that the following subjects are important

in view points of social needs relevant to the Task Com-
mittee G. ,

a. Comparison of wind resistant design methods
of structures between both countries. _

b. Comparative wind tunnel testing between
both countries using a common model to establish
rational wind tunnel testing method.

; c. Comparison of codes and practices of wind
resistant design of bridges between both countries.

d. Study on indoor pressure of buildings with
large indoor space.

e. Development of control techniques of wind-
induced responses of high-rise buildings.

f. Evaluation of effects of matenal deterioration
on wmd induced responses.

. Accumulation of strong wind data in coastal
area. ,

Therefore, the Task Committee G shall carry out
the following items as the future activities.

(a) Exchange observation reports of high winds.

(b) Encourage interaction between meteorolo-
gists and engineers to identify the types of wind data
required for future use in establishing extreme wind
distributions; in determining wind loading on buildings
and structures; in understanding the urban wind climate;
and in considering design issues involved with the wind
generation of energy.

(c) Encourage the establishment of minimum
requirecments for the simulation of atmospheric bound-
ary layers in wind tunnels and the exchange of boundary
layer wind tunnel test results, including comparisons
with corresponding full-scale situations.

(d) Exchange information on criteria, techniques
and instrumentation for structural modeling in boundary
layer wind tunnels. Also encourage the exchange of
information of measurements made on actual structures
and on comparisons with predictions from wind tunnel
studies of these structures.

(e) Expand the exchange of engmeers and
meteorologists, and encourage the mutual use of availa-
ble research facilities in the two countries.

(f) Encourage the development of work plans
for the pursuit of the research subjects listed above.

(g) Plan a workshop in the coming year, with
details to be worked out between the respective U.S. and
Japanese Task Committee chairmen.

[Reference}

1. R.D. Marshall: Wind Tunnel Applicd to Wind Engineesing in
Japan, J. Structural Engineering, Vol.110, No.6, June, 1984.

3.8 Soil Behavior and Stability during Earthquakes
(1) Accomplishment in the Pnsl Two Decades

1) Introduction (K. Kurashige, T. Murota)

It was adopted to establish Task Committee (H)
which is to deal with the soil liquefaction, slope failure
and ground subsidence during earthquakes, at the 8th
Joint Meeting of the Panel, held in May, 1976.

Although the above mentioned phenomena are parts
of main causes of destructive seismic damage, the study
on soil behavior and stability dunng earthquakes is the



field which has a comparatively young history in carth-
quake engincering. As both of the U.S. and Japan are
interested in this ficld, information including seismic
design standards for embankment and foundations for
structures have been exchanged actively since the first
Joint Meeting of this Panel.

This chapter describes briefly the accomplishments
by the Panel during the past two decades along with
the objectives of Task Committee (FH).

2) Exchanged Materials

Over one hundred submitted papers for the Joint
Meetings which have accumulated concern the technical
field of Task Committee (H) since the 1st to 19th Joint
Meceting of the Pancl.

Dynamic soil property, interesting from practical
engineering view point, may be classified into following
three categories: {1] dynamic deformation character-
istics of soils, the non-linear stress-strain relationships of
soils under dynamic loading conditions; [2] dynamic
strength characteristics, represented by the soil liquefac-
tion; and [3] permanent deformation of soils induced
by carthquakes.

Twenty years ago when the Panel began to take the
first step, the dynamic deformation characteristics were
seldom compiled into the design chart for practical
purpose; papers on above mentioned [1] appeared in the
past Joint Meetings for rationaljzing the ground response
analysis during earthquakes. As for [2] mentioned
above, active studies in both countries have been con-
ducted, especially since the establishment of Task Com-
mittee (H), and contributed to the progress of this field,
as shown by an example of the rationalization of data
base for the soil liquefaction evaluation based on the
U.S.—Japan joint research. Recently, papers on [3]
mentioned above have began to be submitted to the
Joint Meeting along with progress of the analytical
technique and the advance in the soil dynamics.

In order to grasp the accomplishments of the Panel in
the field of soil behavior and stability during earth-
quakes through the exchanged materials: submitted
papers during these twenty years may be classified as
follows if arranged by their main subjects:

1) introduction of seismic design standards on
embankment, foundation ground and founda-
tions.

2) introduction of dynamic soil testing equipment.

3) introduction of soil ]iqucfaction test and evalua-
tion technique.

4) introduction of dynamic analysns technique of
embankment, foundation ground and founda-
tions. '

5) description on the actual behavior and damage of
embankment, foundation ground and ‘founda-
tions during earthquakes.

6) introduction about the counterriiéasures against
soil liquefaction.

Most of the introduction information is gathered’

from the research and practical expenence gained indi-
vidually in both countries. It is essential for mutual
understanding that over one hundred papers covering
above mentioned subjects havé been exchanged. Adding
to the submitted papers, related documents and ma-

terials in this field published from member organizations
in both countrics have been exchanged through the
channel of the Panel.

3) Personel Exchange

In these two decades, there occurred several damaging
carthquakes in both countries such as San Fernando
Barthquake of 1971, Izu-Ohshima Kinkai Earthquake of
1978, Miyagiken-Oki Earthquake of 1978, Nihonkai-
Chubu Earthquake of 1983, and the Naganoken-Scibu
Earthquake of 1984; many important lessons have been
learned from these carthquakes. During ficld study of
the damage induced by thesc earthquakes, cach side gave
assistance and/or cooperation for the dispatched mission
from the other side under the auspices of the Panel. This
kind of support is considered to be indispensable to
conduct the efficient study in the confused field just
after the carthquakes.

Researchers, engincers and scientists of both sides
have stayed on the counter part side for periods from
one month to one year as visiting researchers. By joining

.the on-going projects of the counterpart side, mutual

understandings between both side engineers and scien-
tist have been promoted in depth.

Furthermore, it should be noted that the cooperative
joint research activities on soil liquefaction were con-
ducted and joint workshops on soil liquefaction were
held. Fourteen researchers and engineers from U.S. side
and ten researchers and engincers from Japan partici-
pated in the U.S.—Japan Workshop on In-Situ Soil Test-
ing for Evaluation of the Soil Liquefaction Susceptibility
which was held in San Francisco, California in August,
1985. And in conjunction with the 20th Joint Meeting
in May, 1988, the U.S.—Japan Workshop on Remedial
Measures for the Liquefiable Ground was just held in
Jackson, Wyoming.

4) U.S.—-Japan Joint Research on In-Situ Testing for
Soil Liquefaction Assessment.

Soil liquefaction, paid careful attention to by engi-
neers after the Niigata Earthquake and the Alaska Earth-

- quake of 1964, may cause destructive damage to struc-

tures and large scale slope failure or land slide during
earthquakes. That is why it is urgent to develop effective
countermeasures against soil liquefaction.

Obviously, in order to mitigaté the damage due to the
soil liquefaction, it is exclusively important to establish
the evaluation technique of ground liquefaction suscep-
tibility and to pursue the rationality in practical appli-

.cation of this evaluating method. Case studies of past

damage caused by the soil liquefaction may play an im-
portant role in Judgmg whether the proposed method of
soil liquefaction estimation is rational or not. Therefore,
the soil condition at the sites must be expressed in a
universal way obtained by the method which can give
the universal soil parameter whenever or wherever in the
world it is conducted. However, some discrepancy in
the standard penetration testmg (SPT) method, which is
widely used in both countries to investigate the soil
liquefaction potential, was noticéd. And it was'pointed
out that it should be clarified whether the blow counts
(N) of SPT obtained by methods in both ‘countries can

be universal for the same soil condition or niot. -
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The task committee agreed at the 10th Joint Meeting
of the Panel held in May, 1978 to attempt to exchange
boring data, ficld crew and equipment in order to
establish uniformity of SPT as conducted in Japan and
the U.S. Since then comparative research works have
been continued through exchanging technical reports
between the concerned Panel members of both sides.

In 1983, the National Burcau of Standards and the
Burcau of Reclamation finally funded this cooperative
research, and Dr. W.D. Kovacs (NBS) and Mr. J.A.
Farrar (BR) visited Japan with field crew and equipment
in order to perform The SPT jointly with engineers of
The Public Works Research Institute at the sites where
the liquefaction apparently took place during past carth-
quakes. The N values which were obtained by the
popular manners of both the U.S. and Japan were
compared.

The objective of this cooperative research is to better
define the data base linking in-situ measurcments with
the cvaluation of liquefaction, including the acquisition
of calibrated SPT data by energy measurement and
recvaluation of the data base for the SPT design curves.

It was concluded by this cooperative research that;

1) energy ratio is independent of blow count as
found by Schmertman and Robertson, et al.

2) energy ratio by the Japanese practice is less
scattered than data from the U.S. practice.

3) blow count for JIS sampler is larger than that for
ASTM sampler when normalized for the same
energy.

" 4) from the fact stated above it is concluded that
blow count by the Japanese practice is nearly
cqual to that by the U.S. practice when normal-
ized for the same energy level.

These findings obtained by the cooperative research
have contributed to promote the better understanding of
the in-situ test resulis for liquefaction analysis in both
countries.

(2) Future Challenges

Although considerable accomplishment on the
subject of liquefaction evaluation has been achieved,
however, as for other subjects such as slope failure and
ground subsidence during earthquakes, which were
designated when the task committee was established, not
enough is considered to have been achieved. .

It is necessary to promote actively the technology to
mitigate slope failure, embankment unstability and
ground subsidence during carthquakes in the future.

The urgent problems to be solved concerning the soil
behavior and stability during earthquakes include: 1)
seismic stability of the ground on which structures (in-
cluding buried structures) are founded, 2) seismic stabili-
ty andfor permanent deformation of embankment and
natural slopes, and 3) interaction between ground and
substructures of bridges or buildings.

Following are examples to be solved commonly in
both countries relating to soil behavior and stability
during earthquakes: L o

1) Developing a universal in-situ testing method for
evaluation of liquefaction susceptibility, including for
gravelly soils and soils with abundant fines content.

2) Developing a design standard for remedial meas-

ures of the ground which is susceptible to liquefy.

3) Developing a prediction method of stability and
permanent  deformation of embankment and natural
stopes during carthquakes and its countermeasures.

4) Developing a prediction method of ground and
foundation subsidence during carthquakes.

5) Elucidation of the scismic effect on the retaining
wall and semi-buried concrete structures and develop-
ment of measures for their seismic stability.

6) Developing remedial measures for the existing
embankment and foundations to gain their seismic
stability.

7) Acquiring the actual response data of embank-
ment dams during earthquakes.

8) Progress on the centrifuge testing technique and
shaking table testing technique.

(Y. Sasaki)

3.9 Storm Surge and Tsunami
(1) Introduction

Storm surge and tsunami are patural phenomena
caused by wind and carthquake, respectively. Many lives
have been lost and many facilitics located along the
shoreline damaged due to these phenomena. Some
reports on storm surge and tsunami have been presented
intermittently at an initial stage of the Join Meeting.
However, in order to strengthen this part of study,
“Storm Surge and Tsunami” was adopted as one of the
activities of the Panel. At the 11th Joint Meeting in
September, 1979, the Task Commitiee on “Storm Surge
and Tsunami”, named by Task Committee (I), was
officially initiated, and the first task committee was held
at the 12th Joint Meeting. At the carly stage of the -
activities on storm surge and tsunami, information on
their forecasting method, countermeasures and warning
system were mutually exchanged. In 1983, a U.S.—Japan
Tsunami Workshop was held, including university re-
searchers, and extensive discussions were conducted on
fundamental study, numerical simulation method and
countermeasures.

(2) Activities of Task Committee

This Task Committee was initiated in September,
1979. The first meeting was held in May, 1980, and in
this meeting, future plans were adopted.

Storm surge and tsunami have caused severe injury
and damaged properties in the U.S. and Japan, as well as
in other areas where such geophysical phenomena have
occurred, It is apparent that storm surge and tsunami are
caused by wind and carthquake, respectively, and
therefore the adoption of these themes for the study
topic in the Joint Meeting is considered to be suitable.

The Task Committee should be engaged in exchange
of the information with respect to publications, data of
damages and protection method regarding storm surge
and tsunami, ‘

The Task Committee should consider the following
study plans: ,

1) The information on storm surge models for
forecasting, planning and warning system will be

exchanged. This information includes type of



models, programs, actual data for verification
and actual value of coefficients in the model.
Contacts between researchers are considered as a
part of the exchanges of information.

2) The development of a storm surge forecasting
inodel will be promoted. The generation of storm
surge mainly depends on the effect of atmos-
pheric pressure, so that a storm surge model
should be connected with the atmospheric pres-
sure model.

The activitics up to the present have been conducted
based on the above mentioned guiding principles. How-
cver, at the task committec in 1981 the differences in
the objectives of the study between Japan and U.S. sides
was pointed oul.

Publications of U.S. National Hurricane Center,
Miami, have been circulated among the Japanese mem-
bers. Differences in the major objectives of research
activities in the U.S. and Japan are noted: the former
works emphasize the field of real-time forecasting of
storm surges, whereas the latter emphasizes the planning
and exccution of coastal protection works against storm
surges and tsunamis.

In 1982 the Task Committeec recommended that a
U.S.—Japan tsunami workshop should be organized to:

1) describe current research in each country,

2) discuss problems tractable with today’s knowl-
edge and technology including obseivations and
verification of theory,

3) explore ways and means of increasing U.S.—
Japan cooperation in tsunami research and
technology transfer, and

4) explore ways of exchanging tsunami data be-
tween the U.S., Japan and other disaster prone
areas.

The U.S.—Japan Tsunami Workshop was held on May
12 and 13, 1983 at the Public Works Research Institute,
Tsukuba, with 13 U.S. participants and 19 Japanese
participants. The workshop was held in conjunction with
the 15th Joint Meeting. A total of 25 presentations and
subsequent discussions were made on broad topics of:

Tsunami behavior in coastal water and on land,

@ Nonlinear problems of tsunami,

B Mesh consideration in numerical work,

@ Finite difference vs. finite element methods,

® Tsunami protective measures in Japan and U.S.

Following the Tsunami Workshop, a study tour to a
tsunami protection facility in Kamaishi Port and tsunami
research facility of Tohoku University was arranged for
U.S. participants. Discussions with both research engi-
neers and civil authorities provided the workshop partici-
pants with a unique and valuable insight into the im-
mediate nature of the tsunami problems. As one of the
results of the U.S.—Japan Joint Tsunami Workshop
- (1983), the National Science Foundation (U.S.) has
funded an exchange program between Tohoku Univer-
sity and Texas A&M University. In May 1984, Dr. Goto
from Tohoku University began a six-week visit to Texas
A&M University. Exchange of information on tsunami
was also enhanced by the Joint Tsunami Workshop. For
instance, Japanese scientists sent U.S. members a pack-
age of 42 photographs of Japanese tsunami effects.

A few days after the 15th Joint Meeting in 1983, the
Nihonkai-Chubu' Earthquake occurred, and a- tsunami

caused by this carthquake occurred along the coastline
in Tohoku district along the Japan Sea side. Lives of
around 100 people were lost and many propertics were
damaged duc to this tsunami. After this tsunami,
Japanese members of the Task Committee extensively
investigated the features of this tsunami and damages
duc to this tsunami. The results of these investigations
were disclosed to U.S. members in 1984, At this time,
the U.S. side proposed to send some reports on storm
surge prediction to the Japan side.

At the task committee meeting in 1985, various
studies on the Nihonkai-Chubu Earthquake Tsunami
were presented and information about storm surge and
the tsunami was exchanged. The U.S. side (NOAA)
supplicd the Japan side (MRI) with digital records of
Tsunami affecting Japan. MRI examined the records and
indentified the differences with their data. The U.S. side
(NOAA) made the necesdary adjustments to conform
with the Japanese information. Furthermore, the U.S.
side (NOAA) provided the Japan side (MRI) with the
Pacific Ocean Bathymetry Data Base. The data base was
used in modeling tsunami and in producing tsunami
propagation charts. Japan side (MRI) reported the result
at 19th Joint Meceting in 1987.

There are many practical problems to be solved on
forecasting, warning system and countermeasures,
although the studies on the dynamics and numerical
method have been advanced considerably in the basic
study. Particularly, it is important to collect and ex-
change information on storm surge and tsunami in order
to develop a practical forecasting system; the Task Com-
mitiee has extensively conducted the exchange of
information between U.S. and Japan sides.

(3) Presentation

Thirty-three papers have been presented at the joint
meetings in 10 years. These are divided into eight catego-
rics as shown in Table I according to the subject of
research.

TABLE 1 SUBJECTS IN PRESENTATIONS

SUBJECT NUMBER OF REPORTS
STATE OF ART
CASE'STUDY
DATA BASE
WARNING SYSTEM
FORECASTING METHOD
COUNTERMEASURE
DISASTER
BASIC STUDY

LW W g S W e

All subjects included in a presentation are counted. The
most frequently presented subject is the investigation of
storm surges and tsunamis. The next most frequent is on
forecasting method. As for the difference between U.S.
and Japan, many reports of Japan side are on the in-
vestigation of actual phenoména, damage and counter-
measure, whereas those of U.S. side are on the forecast-
ing method, warning systéem and data base.

A g g e L s e e
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(4) Future prospects

The Task Commitice on Storm Surge and Tsunami as
main themes will continue to support the arrangement
and development of accurate storm surge and tsunami
data base using exchanged data between the U.S. and
Japan, along with supporting communication among
rescarchers. These works will contribute to following
two subjects:

1 Establishment of forccasting and warning

systems for storm surges and tsunamis

The first purpose of this subject is to develop a
method and to solve the problem of forecasting the
occurrence and propagation of the storm surges and
tsunamis. The second purpose is to establish available
forecasting and warning systems,

2 Planning of countermeasures

Effective and available countermeasures to prevent
disasters due to the strom surges and tsunamis will be
investigated considering the warning system.

(T. Uda)

3.10  Wind and Earthquake Enginecring for
Transportation Systems

(1) Introduction

The 13th Joint Meeting, held from May 19 to 22,
1981, at the Public Works Research Institute, Tsukuba,
agreed that a new task committee should be created to
take up the subject of wind and earthquake engineering
for transportation systems, which would further pro-
mote research cooperation in this arca between the
United States and Japan. _

In view of the wide range of wind-and-carthquake
engineering technology for transportation facilities, the
Task Committee was to initially confine its research to
problems in earthquake engincering, and in the future
expand its studies to include research on the effects of
wind and earthquakes on transportation facilitics.

The principal aims of the Task Committee have been
to conduct cooperative research on subjects of common
concern to the two countries and to periodically ex-
change data.

The Committee has met annually since 1982 to ex-
change information and conduct successive discussions
on bridge workshops, U.S.—Japanese cooperative pro-
grams, and its own future plans.

Studies on wind and earthquake engincering for trans-
portation systems during the past 20 years have primari-
ly dealt with wind-and-earthquake-resistant designs for
highway bridges.

(2) Exchange of research data

During the past two decades, 57 reports were given at
joint meetings, while the number of people involved in
preparations totaled about 200,

At the first joint meeting (1969) a report was made
on “‘wind-resistant and earthquake-resistant design speci-
fications for highway bridges in Japan”, which described
the present state of Japanese highway bridges and design
standards, including those for wind-and-earthquake

resistance.

At that time, Honshu-Shikoku Bridges, one of the
largest-scale projects in Japan, were still under considera-
tion in a comparative study of five possible bridge
routes. But at the first meeting in 1969 a report was
presented on the “guidelines for wind-and-carthquake
design for the Honshu-Shikoku Bridges”, prepared in
1967 by the Japan Society of Civil Engincers.

These guidelines, however, were repeatedly revised in
subsequent years in accordance with the results of re-
secarch and the progress of work. At the joint meetings,
basic concepts for the revision were introduced and out-
lines of Volume S5 (Earthquake-Resistant Design) of the
Specifications for Highway Bridges, and final versions of
wind-resistant  design specifications and carthquake-
resistant design specifications for the Honshu-Shikoku
Bridges, were reported.

Rescarch reports on the wind-resistant designs of
long-span suspension bridges were presented. Kanmon
Bridge, for which construction began in 1968, is the
second full-scale, long-span suspension bridge in Japan
after Wakato Bridge. The wind-resistant design of
Kanmon Bridge and the observation system for the
bridge’s response to strong winds were reported. Re-
scarch on the aerodynamic characteristics of long-span
suspension bridges focused on gust response and acro-
dynamic instability of suspended structures with stiffen-
ing trusses and stiffening box girders in relation to
design.

It is said that the first cable-stayed bridge cver
constructed in Japan is Katsuse Bridge (180 meters),
built in 1959. Fulllength of bridges of this type that are
over 200 meters in length, such as Onomichi Bridge
(1968) and Toyosato Bridge (1970), have also been
built. Cable-stayed bridges and their acrodynamic wind-
resistant design were reported, including the present
status of plans to build cable-stayed bridges, problems in
their wind-resistant design, acolian vibrations and exam-
ples of ways to suppress them, and plans for aero-
dynamic tests. Also presented was the wind-resistant
design of Suehiro Bridge.

The aerodynamic stability of multi-and long-span
bridges with steel box girders, that had previously
received little attention was presented with a report on
the acrodynamic design of the Tozaki Viaduct and a
report on the acrodynamic characteristics of box-girder
bridges in turbulent flow.

The first report.on Substructures was made at the 3rd
meeting (1971), specifically on the vibrational character-
istics of the foundation of Kanmon Bridge, followed by
a reports on structural characteristics of pile and sheet
pile foundation against horizontal forces, seismic stabili-
ty of the multi-pillar foundation used in the Honshu-
Shikoku Bridge and the lateral resistance of piles in a
sloped foundation.

Reports were presented on the response of rein-
forced-concrete piers to earthquakes at the 16th through
the 19th Joint Meetings on model experiments on the
dynamic behavior of reinforced-concrete bridge pier
columns with repeated loads. Reports on research con-
cerning the load endurance of concrete-filled steel tubes,
originally developed as a type of bridge pier with high
ductility, were presented, too.

A report on the Miyagi Offshore Earthquake (June
12, 1978) that devastated highway bridges was sub-
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mitted to the 11th meeting (1979).
(3) Bridge workshops

At the 1983 Task Commitice meeting, it was decided
to organize a U.S.-~Japanese bridge workshop. The first
workshop was subsequently held from February 20 to
22, 1984, at the Public Works Research Institute,
Tsukuba. Its focus concentrated on such carthquake-
related highway bridge topics as design standards, design
carthquake motion, and bridge response. Fourteen
Americans and 31 Japanese participated, with the latter
presenting 20 papers.

The second workshop was held from August 19 to
22, 1985, in San Francisco. Twelve Japanese and 13
Americans attended. Reports presented detailed research
on the safety of suspension and suspended-span bridges
against wind, laboratory experiments on the behavior of
reinforced concrete bridge tower legs during carth-
quakes, repair of bridge structures affected by earth-
quakes, etc.

The third bridge workshop, held on May 8 and 9,
1987 in Tsukuba, was attended by 33 Japanese and 14
Americans. They exchanged data on such subjects as the
dynamic analysis of cable-stayed bridges, the reliability
of bridge designs, scismic design of highway bridges and
design earthquake motion, repair and retrofitting of
existing bridges, the safety of suspension and cable-
stayed bridges against wind, seismic design of highway
bridges, seismic characteristics of reinforced-concreie
bridge piers, and diaphragin wall foundations. In addi-
tion, they discussed programs for which cooperation
was believed possible.

(4) Exchange of rescarchers

Dr. Eiichi Kuribayashi visiled the United States in
1981 to discuss future cooperation in research on the
response and behavior of bridges during earthquakes.
Ryoji Hagiwara of Public Works Research Institute,
MOC was in the United States for six months from
February 1983 to participate in joint research work for a
large-scale experimental project on reinforced concrete
bridge piers to be conducted by the National Bureau of
Standards.

In 1985, Dr. Hirohiko Tada, the Japanese co:chair-
man of the task committee, spent about one month in
the United States, visiting a number of U.S. institutions.
In 1986, Kouichi Minosaku of Public Works Research
Institute, MOC was assigned to the Center for Building
Technology (NBS), participating in a joint study con-
cerning the scismic capabilities of bridge piers and
towers.

(5) U.S.—Japan cooperative research program

This program began in 1983 with studies on the
seismic capabilities of bridge piers -and towers. The
research has included dynamic repeated loading experi-
ments on reinforced concrete bridge piers, model experi-
ments on damage to reinforced concrete bridge piers,
experiments -on concrete bridge piers and small-scale
models, and studies into the behavxour of concrete:filled

steel pipes.

(6) Future plan

As for future projects, it is hoped that the joint study
program concerning the seismic capabilities of bridge
piers and towers, underway since 1983, will be con-
tinued under even closer cooperation. In particular, we
will promote research through cooperative experiments,
with the interim exchange of views on their results.

Another project will be joint research on suspension
and suspended-span bridge responses to carthquake and
wind. We will conduet joint wind-tunnel experiments at
related facilities to compare or evaluate methods in-
volved and at the same time to carry out exchange of
rescarchers.

Also, we will conduct joint research to compare
seismic design standards in use by our {two countries.
This will involve first selecting a number of bridges
designed and built in each that the other can then
conduct earthquake tests on, applying its own standards.
This comparison of our respective seismic design stand-
ards for the same bridges will bring to light similarities
and differences between them and also identify other
arcas of mutual interest, thus contributing to even
greater research interchange. Furthermore, we hope to
stimulate joint study programs on a broad range of
issuers including means of reducing and preventing wind
and carthquake damage to existing bridges as well as
promote cooperative research efforts on ways to retrofit
and strengthen them.

As we have seen, resecarch on numerous issues in wind
and earthquake cngineering techinology will benefit from
the exchange of rescarch data, rescarchers and joint
studies. All such activitics will require enhanced cfforts
under close cooperation between the United States and
Japan.

(H. Shinohara)
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Attachment: Activities (Since May 1978 To October
1987)

1. Joint Rescarch Activities

1978 May: 2nd Committee for the Joint Rescarch
Program on Large-scale Testing of Structures,
San Francisco

Dec: 3rd Committec for the Joint Rescarch
Program on Large-scale Testing of Structures,
Tokyo

1979 Jul: 4th Committee for the Joint Rescarch
Program on Large-scale Testing of Structures,
San Francisco

1980 May: Ist Seminar on Repair and Retrofit of
Structures, Los Angeles

1981 May: 2nd Seminar on Repair and Retrofit of
Structures, Tsukuba

1982 May: 3rd Seminar on Repair and Retrofit of
Structures for Earthquake Resistance, San
Francisco

Sep-Dec:  Joint Program on Evaluation of Japa-
nese state-of-art of wind tunnel applications
to industrial aerodynamics research

1983 May: 1st U.S. Japan Joint Workshop on Evaluation
of Performance of Existing Buildings,
Tsukuba

May: Ist Joint Workshop on Storm Surge and
Tsunami, Tskuba

Nov: Joint Research Program on In-Situ Testing
Methods for Determining Soil Liquefaction
Potential

1984 Feb: 1st Workshop on Bridge Structures, Tsukuba

Mar: Ist Workshop on U.S. Japan Masonry
Program, Tsukuba

May: tst Workshop on

. Washington

Jul: 2nd Workshop on Evaluation of Perform-
ance of Existing Buildings, San Francisco

Aug: Joint Research Program on Large-Scale Test-
ing of Multi-Story Structures. Resulis
presented at the 8th World Conference on
Earthquake Engineering

Aug: Joint Research Program on
Testing of Steel Structures

Dec: 2nd Joint Workshop on Seismic Behavior on
Buried Pipelines and Telecommunication
Systems, Tsukuba

1985 May: 3rd Workshop on Evaluation of Performance
of Existing Buildings, Tokyo

Aug: Joint Rescarch Program on Large-Scale

- Testing of Masonry Structures; Ist Joint
Technical Coordinating Committee, Tokyo

Aug: 2nd Joint Workshop on Bridge Structures,
San Francisco .

Aug: Joint Workshop on In-Situ Test Methods for
Determination of Soil Liquefaction Poten-
tial, San Francisco

1986 Aug: Planning Conference on Disaster Prevention
for Lifeline Systems held in conjunction
with 3rd US National Conference on Earth-
quake Engineering, Charlston, South
Carolina

1987 May: Workshop on Repair and Retrofit of Exist-
ing Structures, Tsukuba

Life Line Systems,

Large-Scale

May: 3rd Workshop on Performance and Strength-
ening of Bridge Structures, Tsukuba

Jul: Planning Conference on Evaluation of Seis-
mic Resistance of Existing Buildings, Tokyo

Aug: Workshop on Strong Motion ILarthquake
Recording, San Francisco

Oct: 3rd Meeting of the Joint Technical Coordi-
nating Committee on Masonry Structures

Hokkaido

2. Researcher Exchanges

1978 Jun: B.R. Ellingwood, NBS, A.G. Brady, E.L.
Harp, D.K. Keefer and C.M. Wentworth,
USGS, C. Amold, J.A. Blume, J.D. Cooper,
H.H. Fowler and P.I. Yanev joint investiga-
tion of the Miyagiken-Oki Earthquake
—~79 Jul-Jul: T. Uwabe, PHRI*** gust rescarcher
at WES performing research on earthquake
engineering
1979 May-Aug: R.K. McGuire, USGS gust rescarcher at
PWRI** performing rescarch on the cevalua-
tion method of seismic risk
1980-81 Sep-Jul: J.K. Wight, U. of Michigan, guest re-
searcher at BRI* performing joint large-scale
testing program on reinforced concrete
structures
1981 Jan-May: D. Rea, U. of California, guest researcher
at BRI performing joint large-scale testing
program on reinforced concrete structures
May-Aug: L.R.L. Wang, U. of Oklahoma, guest re-
searcher at PWRI performing resecarch on
aseismicity of Life-line System
—82 Jul-Apr: . Hiraishi, BRI, guest researcher
at Portland Cement Association, Chicago
performing joint large-scale testing program
Aug: M. Watabe and Y. Yamanouchi, BRI, partici-
pating in the meeting of large-scale testing at
San Francisco and Honolulu
1982 Jun-Aug: H. Krawinkier, U. of Stanford, guest
researcher at BRI performing joint large-
scale testing program on reinforced concrete
structures
Sep-Dec:  R. Marshall, NBS, guest researcher at
PWRI ecvaluating Japanese statc-of-art wind
tunnel applications to industrial acro-
dynamics research as part of the Joint
Program on Wind Engincering, published
“Wind Tunnels Applicd to Wind Engineering
in Japan” Journal ASCE Vol. 110, ST. 6,
June 1984
"—83 Sep-Aug: D.A. Foutch, U. of Illinois, guest
researcher at BRI performing joint large-
scale testing program on steel structures
1983 Aug-Sep: R. Hagiwara, PWRI, performing rescarch
on large-scale concrete columns under seis-
mic forces
Aug-Dec: C.W. Roeder, U. of Washington, guest
researcher at BRI performing joint large-
scale testing program on steel structures
Oct-Nov: W. Kovacs, NBS. J.A. Farrar, BUREC,
performing joint study in Japan on applica-
tion of standard penetration method. Re-
sults published in Proceedings of the 8th
World Conference on Earthquake Enginecing
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Nov: US Delegation Observing Japanese Earth-
quake Prediction and Preparedness Measures
on the Anticipated Tokai Earthquake
Nov-Nov: M. Yoshimura, BRI, guest re-
searcher at' U. of California, Berkeley, per-
forming joint arge-scale testing program on
~ reinforced oncrete structures
1984 Jan-Feb: S.C. Goel, U. of Michigan, guest re-
scarcher at BRI performing joint large-
scale testing program on steel structures
Mar-Apr:  H. Hiraishi, BRI, participating in the
meeting of joint large-scale testing program
on masonry structures at U. of California,
Berkeley
Y. Yamanouchi, BRI, parti¢ipating in the
meeting of joint large scale testing at the U.
of alifornia, Berkeley, and U. of Michigan
Jun-Jul: - M.L. Wang, U. of California, Berkeley
guest researcher at BRI performmg joint
large-scale testing program on steel structures
Sep: D. Keéefer and B. Harp, USGS, joint investi-
gation of the Naganoken-Seibu Earthquake
1985 Mar-Apr: T. Kaminosono, BRI, guest researcher
at U. of California, Berkeley, performing
joint large-scale testing program on masonry
structures
Mar-Apr: M. Nakajima, BRI, guest: researcher at
‘U of ‘Stanford and U. 'of Minnesota, per-
forming ‘joint large-scale testing program on
masonry structures
May-Apr: M. Midorikawa, BRI guest re-
searcher at U. of Illinois performing research
on'steel structures under seismic forces
‘Sep-Jan:® M. Teshigawara, BRI, participat-
" ing in-Joint Research Program -on Masonry
Structures at the U: of California, Berkeley
Nov:Nov: T. Tsuchida, PHRI, researcher at
WES performing reséarch’in- sml dynanics
1986 Aug-Sep O. Senbo, BRI, guest researcher at U. of
Lorolado performmg joirnt large-scale testing

-84

Apr:

--86
-86

86

1987 Jan-Mar:

program on masonry structures

Oct-Nov: J. Farrar, BUREC, guest rescarcher at

-87

--88

PWRI performing research in liquefaction
during earthquakes

Sep-Jun: K. Minosaku, PWRI, guest re-
searcher at NBS performing research on the
behavior of large-scale bridge pier subjected
to sesmic loads

R. Jibson, USGS, guest rescarcher at
PWRI performing research in ground motion
Mar-Feb: Y. Hachiya, PHRI, guest re-
searcher at WES performing rescarch on
seismic soil stability

Aug-Oct: F. Secible, U. of California, San Dicgo,

--88

guest rescarcher at BRI performing joint
Jarge-scale testing programs on masonry
structures

Aug-Aug: O. Matsuo, PWRI, guest rescarcher
at University of California performing re-
search on seismic design of embankments

* BRI: Building Rescarch Institute, Ministry of Con-

' struction, Japan

=% PWRI: Public Works Research Institute, Ministry
of Construction, Japan :

*** PHRI: Port ' and Harbour Rescarch Institute,

Ministry of Transport, Japan

3. Panel Meeting

1978
1979
1980

1981

1982
1983

1984

1985
1986
1987

May:  10th Joint Meeting; Washington, D.C.
Sep: 11th Joint Méeting; Tsukuba, JAPAN
May:  12th Joint Meeting; Washington, D.C.
May: 13th Joint Meeting; Tsukuba, JAPAN
May:  14th Joint Meeting; Washington, D.C.
May:  15th Joint Meeting; Tsukuba, JAPAN
May: - 16th Joint Meeting; Washington, D.C.
May:  17th Joint Meeting; Tsukuba, JAPAN
“May:  18th Joint Meeting; Washington, D.C.
May:  19th Joint Meeting; Tsukuba, JAPAN
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Two Decades of Accomplishments and Challenges for Technical Note of PWRI
the Future : Panel on Wind and Seismic Effects, UINR vol.50 May 1988

Edited by Nobuyuki Narita

Synopsis
In 1967, the Panel on Wind and Seismic Effects, UJNR, was founded with the aim

of technical coopereation between the U.S. and Japan in regard to technology for
the mitigation of natural disasters such as extreme wind, earthquake, storm surge

. and tsunami. Since the 1st Joint Panel Meeting held in Tokyo in 1968, the Panel has
¢ been expanding and broadening its activity yearly, establishing ten task commit-
' tees, exchanging personnel ‘and technical information, conducting U.S.-Japan

{ cooperative research and holding workshops.

t
'

This Paper was prepared by the Japan Panel, commemorating the 20th Joint
Panel Meeting to be held in Washington, D.C. in May, 1988, and sets forth the
‘progress and accomplishments of the Panel in the last two decades as well as its

i future prospects.
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Key Words: UINR, Japan-U.S. Cooperation, Extreme wind, Wind Effect,
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