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RESOLUTIONS

RESOLUTIONS OF THE TWENTY—FIFTH JOINT MEETING
U.S.—JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
Public Works Research Institute
Tsukuba, Japan

" May 17-20,1993

The Following resolutions are hereby adopted:

1. The Twenty Fifth Joint Panel Meeting provided an opportunity to exchange valuable
technical information which was beneficial to both countries. In view of the importanc¢e of
cooperative programs on the subject of wind and seismic effects, the continuation of Joint

Panel Meetings is considered essential.

2. The following activities have been conducted since the Twenty—Fourth Joint Meeting:

a. Two PWRI researchers (Y. Yamaguchi and J. Koseki) worked in the USA (WES and MIT) to
promote and conduct research that advanced the state—of—the—art in earthquake and wind
engineering; two PWRI researchers visited NIST to exchange information on wind and seismic

effects.

b. Technical documents, research reports, and proceedings of workshops were exchanged.

c. Six Significant conferences were held:

a) The Third US.~Japan Joint Technical Coordinating Committee on Precast Seismic
Structural Systems Program, Task Committee (B), at San Diego, U.S.A,, November 18—20,

1992.

b) The Fifth Workshop on Earthquake Disaster Prevention for Lifeline Systems, Task
Committee (F), at T'sukuba, Japan, October 26 and 27, 1992.

¢) The Second Workshop on Earthquake Protective Systems of Bridges, Task Committee
(G), at Tsukuba, Japan, December 7 and 8, 1992.

d) The Workshop on Smart and High Performance Materials and Structures, Task
Committees (G), (C) and (D), at Tsukuba, Japan, May 14 and 15, 1993
— 928 —




e) The Ninth Bridge Workshop, Task Committee (J), at Tsukuba, Japan, May 10 and 11,
1993.

f) The First Workshop on Wind and Earthquake Engineering for Offshore and Coastal
Facilities, Task Committee (K), at Yokosuka, Japan, May 12 and 13, 1993.

3. The Panel in celebration of its 25th Anniversary, will hold jointly with the IDNDR
Promotion Section of the Ministry of Construction, a one—~day Symposium on the International
Decade for National Disaster Reduction (IDNDR), in Tokyo on May 21, 1993. The purpose of
the Symposium is to increase the awareness of the people of Japan about the disastrous
effects from strong winds and earthquakes. The UJNR Panel will present four of the five
presentations. Dr. E. O. Pfrang, Executive Director of the American Society of Civil
Engineers, the first U.S.—side Chairman of the Panel, was invited by the Japan—side Panel to

make a presentation.

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

5. The Panel endorsed the consolidation of T/C (A) "Strong Motion Instrumentation Arrays
and“Data" with T/C (E) "Ground' Motion and Seismic Design Forces" into a new T/C (A)
"Strong Motion Data and Application." The Panel endorsed the consolidation of T/C (C) "Repair
and" Retrofit of Existing Structures" with T/C (D) “"Evaluation of the Performance of
Structures" into a new T/C (C) "Design, Evaluation and Improvement of Structures." The
Panel endorsed the name change of T/C (B) "Large—Scale Testing Programs" to "Testing and
‘Evaluation Procedure for Buildings Systems" to reflect its expanded role. Also, the Panel
‘endorsed the revision of the name of T/C (G) to reflect its expanded scope: "Structural Control
and Intelligent Material Systems." :

- 6. The Panel endorsed the creation of a new T/C (D) on Dam Earthquake Engineering. Its
objéctive was reviewed and approved by the Panel. Its mission statement will be developed by
both side T/C chairmen and will be approved by both sides Panel Chairmen.

7. -The Panel approved the. Task Committee reports developed and presented during the
Twenty-Fifth - Jomt ‘Meeting. Each report: includes objectWes and scope of work,
accomphshments, future plans and other information. - L

— 29



8. The Panel endorsed the following proposed Task Committee Workshops during the ¢coming
year.

a. Task Committee (A) plans a Workshop on Strong Earthquake Motions, March 1994, Menlo
Park, U.S.A. :

b. Task Committee (B) plans a Fourth Joint Technical Coordinating Committee Meeting on
Precast Seismic Structural Systems Program, November 1993, Japan. ~

¢. Task Committee (F) plans a 6th Workshop on Earthquake Disaster Prevention for Lifeline
Systems before the 26th Joint Mecting, U.S.A.

d. Task Committee (G) in cooperation with T/C (J) plans a 3rd Workshop on Earthquake
Protective Systems of Bridges, February 1994, U.S.A.

e. Task Committee (G) plans a Workshop on Structural Control and Ihtélligent ‘Material
Systems before or after the 26th Joint Meeting, U.S.A.

f. Task Committee (I) plans a 3rd T sunami Workshop, Aug'us;t 28,1993, Osaka, Japan.

g. Task Committee (J) plans a 10th Bndge Workshop before the 26th- Jomt Meeting, Lake
Tahoe, US.A.

Task Committee (H) is planning a Third Workshop. on’ Remedial Treatment of Potentially
Liquefiable Soils at Tsukuba, Japan in summer 1994. Task Committee (K), in’cooperation with
T/C (1), is planning a Second Workshop on Wind and Earthquake Engmeermg for Offshore ‘and
Coastal Facilities in U.S.A. in fall, 1994, : : : :

Scheduling for the workshops shall be performed: by;they.UQS._v*a’nd;‘]apa,n ‘Chairmen of the
respective Task Committees with concurrence of the Joint Panel Chairmen. Results. of each
activity conducted before the 26th Joint Meeting shall be presented at the 26th Joint Meeting.

9. The Panel recognizes the importance of the work by both sxdes in the US —Japan Joint
Research Program on Composite and Hybnd Structures.: - oo CE T

10. The Panel plans to. publish "Newsletters", to dxssemmate the -Panel’s actlvmes and
accomplishments, Both side Secretaries will 1dent1ty ‘an appropnate method to collect
mformat10n so the first Panel Newsletter can be pubhshed dunng the summer of 1993

7"3.0”‘ ‘ !




11. The Panel recognizes the importance of continued exchange of personnel, technical
information, research results, and recorded data that lead to mitigating losses from strong
winds and earthquakes. The Panel also recognizes the importance of using available
large—scale testing facilities in both countries. Thus, these activities should continue to be
strengthened and expanded and, as appropriate, share Task Committee activities at other
meetings that have technical relevance to the Task Committee activities. The Panel will
provide official endorsement to facilitate these exchanges.

12. The Twenty—Sixth Joint Meeting of the UJNR Panel on Wind and Seismic Effects will be
held at NIST, Gaithersburg, MD, May 1994, Specific dates, program, and itinerary will be
proposed by the U.S.—Side Panel with concurrence of the Japan—Side Panel.
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Report of Task Committee on
(A) STRONG MOTION DATA AND APPLICATIONS

(Consolidated Task Committees A and E)

Date : May 17, 1993

Place : Public Works Research Institute, Tsukuba, Japan

Attendees : Japan Side S. Noda (Chairman) (PHRI)
K. Kawashima ( PWRI)
S. Iai (PHRI)
H. Ohtsuka (PWRI)
T. Hoya (GSI1)
H. Mizuno (BRI)
Y. Kitagawa {BRI)
U.S. Side A.G. Brady (Chairman) (USGS)
A.G. Franklin { CORPS~WES)
J.R. Hill (DOE)
C.E. Smith (MMS)
S.D. Markwell (BuRec)

The Consolidated Task Committees A and E recommend
(1) merging of the Task Committees A and E,
(2) the election of Dr. Setsuo Noda as Chairman for the
Japan side and Dr. A.G. Brady as Chairman for the
U.S.side , and
(3) the adoption of the name of the new Task Committee as
"Strong Motion Data and Applications".
The new Task Committee adopts the following objective and scope
of work.

MISSION STATEMENT

1. Obieétive and Scope of Work

The objective of the Task Committee is (1) to coordinate and
promote sharing of strong motion earthquake data among
researchers and practicing engineers and (2) to develop
techniques and exchange information for evaluating the
destructive effects of earthquake motions.

The scope of work includes
(1) instrumentation,
(2) recording, processing and analyzing of strong-motion
data,
(3) engineering characterization of ground motion,
(4) design applications, and
(5) seismic zonation.



The activities of the Task Committee include
(1) regular exchange of data and publications,
(2) creating procedures for the dissemination of
significant strong-motion digital data with regard for
the rights and expectations of (a) owner, (b) the
users of ‘data and (c) the earthquake engineering
community, ‘

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

(4) coordinating relevant research activities.

2, Accomplishments

(1) Catalogs of strong-motion earthquake records both in the
U.S. and Japan were exchanged. U.S. data are published in
the "Seismic Engineering Program Report" and the Japanese
data are published in the "Strong Motion Records in Japan."
Many other publications were also exchanged.

(2) Extensive planning and preparation have been made for a
Japan -~ U,S. Workshop on Strong Earthquake Motion to be
held in December 1993,

3. Future Plans

(1) The (new) Task Committee A will organize a Workshop on
Strong Earthquake Motion in December of 1993, co-sponsored:
by the Science and Technology Agency of Japan and various
U.S. funding agencies..

(2) A digital version 'of a earthquake motion recovered by the
Building Research Institute, japan, during ' the 1993
Kushiro-Oki Earthquake of magnitude 7.8 . will be made
available to the U.S. side. - :
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Report of Task Committee on

(B) TESTING AND EVALUATION PROCEDURES FOR BUILDING SYSTEMS

Date: May 17, 1993

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: Japan Side - K. Ohtani (Chairman) (NIED)
H. Yamanouchi (BRI)
S. Nakata (BRI)
S. Okamoto (BRI)
Y. Yamazaki (BRI)
T. Murota (BRI)
H. Sato (PWRI)

U.S. side - H. S. Lew (Chairman) (NIST)

N. Raufaste (NIST)
G. R. Fuller (HUD)
R. D. Hanson (UM)
J. D. Cooper : (FHWA)
C. Rogers - . . (VPISU)
M. Shinozuka (PU)
R. C. Murray (LLNL)

To reflect its expanded role, Task Committee B provosed to
change its title and the scope of work. The Task Committee

adopts the following. objective and scone of work.

' MISSION STATEMENT

1, Objeétive and Scope of Work

vTheubbjectivevof‘the'Task'Committée'is to develop rational test
procedures and to collect performance data of dynamic response

~57f



of structures through poth laboratory testing of prototype

structures and field testing of structures in situ.

The scope of this Task Committee includes the following:
(1) Plans and conducts workshops and joint meetings to identify

research topics and develops joint research programs.

(2) Coordinates research projects carried out by various
laboratories in the U.S. and Japan. Facilitates publication

[}
of research results and implementation of findings in codes

and standards.

(3) Facilitates exchange of research personnel, technical

information and available testing facilities.

(4) Develops uniform testing procedure including test loading
history for ease of ¢omparison of results of tests carried

out by various researchers, and for establishment of data

base. -

(5) Develops guidelines for interpretation of test results in

consideration for design of structures.

(6) Develops methodology for ‘evaluation and interpretation of

physical test results.

2, Accomplishments

(1) The third U.S. Technical Coordinating Committee meeting on
Precast Seismic Structural Systems Program’ (PRESSS)  was

held in October 1992 at San Diego, California.

(2) The third U.S.-Japan Joint Technical Coordinating Committee
‘méetinhg on PRESSS was held in Novémber 1992:at San Diegd,

california.
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(3)

(4)

(5)

3.

The Japan PRESSS Research program was completed in March
1993,

The joint U.S.~-Japan workshop on composite and hybrid
structural systems was held in September 1992 at Berkeley,
California. The program recommendation has developed and
has been forwarded to the Task Committee B for its

endorsement.

The second U.S. planning meeting on composite and hybrid
structures was held in February 1993 at Seattle,
Washington. Several Japanese researchers participated in

the meeting.

Future Plans

(1)

(2)

(3)

(5)

The second phase of the U.S. PRESSS research program is in
progress and is -expected to complete in 1994. The third
phase will begin in 1994. The U.S. Technical Coordinating

Committee meeting will be held in the fall of 1993.

The fourth U.S.-Jdapan Joint Technical Coordinating
Committee meeting on PRESSS will be held 4in Japan in
November 1993,

With the endorsement by the Panel of the joint research
program on composite and hybrid structures, Phase V of the

U.S.-Japan Joint Research Program will initiate in 1994.

.In support of the International Decade for Natural Disaster

Reduction (IDNDR)’' Program, technigques will be explored to
disseminate findings of' the Joint Research Projects carried
out under auspices of T/C "B" +to countries with high

seismic risks.



Report of Task Committees on

(C) DESIGN, EVALUATION AND IMPROVEMENT OF STRUCTURES

(Consolidated Task Committees C and D)

Date: May 17, 1993

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: Japan Side: H. Yamanouchi (Chairman) (BRI)
Y. Yamazaki (BRI
T. Murota (BRI
S. Nakata (BRI)
S. Okamoto (BRI)
H. Sato (PWRI)
K. Ohtani (NIED)

U.S. Side: G.R. Fuller (Acting Chairman) (HUD)

R.D. Hanson (Univ. of Michigan)
C. Rogers (VPI)
R.C. Murray (DOE)
M. Shinozuka (Princeton ‘U.)
J. Cooper. “(FHWA)
H.S. Lew (NIST)
N. Raufaste

MISSION STATEMENT

Members of Task Committees "C" and "D" agreed that a new T/C‘ on
Design, Evaluation and Improvement of Structures shall be established
by combining present T/Cs "C" and "D". This decision was based on the

eliminating ‘the duplication of both Task Committees.

1. Objective and Scope of Work
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The objective of this Task Committee is to develop disaster mitigation
policies and programs which will improve the performance of new
structures and the capacity of existing structures in resisting wind and
seismic forces. In order to establish adequate evaluation of
performance, each country will coordinate development of condition
assessment, screening, and structural analysis and design methodologies.
Enhanced performance can be obtained by the intelligent renewal,
repair and retrofit of existing buildings and other structures. Structures
will be analyzed and ‘instrumented, and then evaluated after disasters.
Also, effective utilization of new advanced materials and structural
systems, associated with appropriate design methods, will provide
excellent structural performance in the life cycle.

The scope of work includes:

(1) Exchanging information, planning, and hosting workshops on new
 design technologiés, evaluatlon technologies, and repair and retroflt
techniques.

(2) Developifig a uniform system for screening and analyzing wind and
© seismic -resistance capacity of structures in each country.

(3) Developing sensor technology, instrumentation, and "expert"
systems to provide condition assessment of existing structures.

(4) Evaluating masonry, precast concrete and composite/hybrid
building structures; and providing documentation for post-disaster
evaluation of performance.

(5) Studying new materials and methods for repairing and retrofitting
" e"Xilst'ingr"étruct‘u‘rjes‘ and for new construction,

(6) Coordmatmg fesearch projects ‘in ‘the U.S. and Japan to minimize
‘ dupl1cat10n and maximize benefits.



2.

(1)

(2)

(3)

(4)

(3)

Accomplishments

BRI sent to the U.S. side the BRI Report No. 132 which compiles
"Design and Construction Guidelines of ‘Medium-Rise RM Buildings"
developed by TCCMAR-Japan under the U.S.-Japan Coordinated
Program on Masonry Research.

Continued U.S. research sponsored by NSF has developed several
reports on -seismic rehabilitation and retrofit strategies, including

“innovative techniques for strengthening existing buildings.

Su’ppbrted the first U.S. "Workshop o;i Smart and High Performance
Materials and Structures” jointly with T/C "G," in May 1993.

U.S. members provided copies of "Damage Assessment Reports for
Hurricane :Andrew and Hurricane Iniki," published by the Flood
I‘r’lsuy‘r_aﬁcg“Admin. (FIA) of the Federal Emergency Management
Agency (FEMA).

Japanese, members provided copies of a "Guidebook for Home
Buildings," developed by the Building Center of Japan after Typhoon
9119, September 1991. The guidebook provides valuable

- information on design:.and,'con.str‘uction of housing to resist strong

3..

winds., .

Future Plans

The 'folllow"ing pléns were fnade to work: on Desigh,,EvaIua,tion and -
Improvement of Structures under the new T/C.

(1)

Develop a uniform system for sc‘r,ceningp,and analyzing wind and

seismic resistant capacity, and improve sensor/inspection

technology, instrumentation .and expert .systems to provide

condition assessment of existing structures, .
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(2)

(3)

(4)

(5)

(6)

(7)

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

Investigate new design methodologies based on required structural
performance, which will also be able to deal with advanced
materials and systems. In order to effectively take this new
approach, it is recommended that each country should make an
effort to establish a "U.S./Japan joint study group of members of
appropriate institutfons in each country.

Develop design gu1delmes for applymg advanced structural and
materials systems to be used for Comp031te and Hybrid Structures
under the joint US/Japan Cooperative Research Program.

Participate in activities of the International Decade for Natural
Disaster Reduction (IDNDR), including the “World Conference on
Natural Disaster Reduction,” to be held in Yokohama Japan in May
1994, S -

Continue to encourage participation “by 'private industry, consulting
engineers, universities, Sta'tev and local government agencies, and
other Federal agencies involved . in instrumentation, evaluation,
condition assessment,” and retrofit and’ Stré‘n‘gthening of ~existing
buildings for seismic and wind resistance.

The second Wc}:rksh‘Op on "Structural Control ‘and Inteliigent Material
Systems"” was discussed to be. held in’ the US during 1994, in
coordination with T/C “G. |
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Report of Task Committec on’
(D) DAM EARTHQUAKE ENGINEERING
Datc: May 18, 1993

Place: Public Works Rescarch Institute, Tsukuba Japan

Attendecs: Japan Side~ A. Nakamura (PWRI)
I. Nagayama (PWRI)

T. Tomaru (PWRI)

M. Tamura (PWRI)
H. Nishida (PWRI)
N. Yasuda (PWRI)

U.S. Side- W. E. Roper (COE)

S. D. Markwell (BR)
~ N. J. Raufaste (NIST)

MISSION STATEMENT

1.0bjective and Scope of Work

The Objective of this Task Committec is to develop ' technical insights into  better
understanding of the response of dams to seismic effects. The Task Committee will plan,
promote, and develop research initiatives to assist in assuring seismic safety and economical
protective against earthquake loadings for these structures. Its scope of work includes:

(1)Methods of Analysis for seismic design of dams.
Comparison of design methods between U.S. and Japan, S ,
Investigation of dynamic analysis-methods as tools (modeling; calculation codes). - -

2)Dynamic Characteristics of Dams Matcrials. :
Strength and deformatlon charactcrlstlce durmg carthquakes (concretc soil and rock)

(3)Ana1y31s of obscrved behavior of dams ‘during earthquake.
Investigation of the me zhanism of damages. against earthquake loadmg

Application of the analysis of the obscrved behavior during earthquake to ‘t'hc
earthquake-resistant design.

Scope of work, membership and other details of the T'mk Committee will be coordifiated
between U.S. and Japan sides.
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Report of Task Committee on
(F) DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS
Date: May 17, 1993

Place: Public Works Research Institute, Tsukuba City, Japan

Attendees: Japan Side Y. lida (Chairman) (PWRI)
K. Kawashima (PWRI)

‘0. Nakano ‘ (HDB)

~ H. Sugita (Observer) (PWRI)

J. Hoshikuma (Observer) (PWRI)

U.S. Side:  J. D. Cooper - (Acting Chairman) (FHWA)

N. J. Raufaste (NIST)

H. S. Lew (NIST)

MISSION STATEMENT

1. Objective and Scope of Work

The objectives of Task Committee "F" are to improve: 1) the behavior of lifeline systems
during earthquakes and 2) the engineering and other seismic countermeasures such as damage
estimation techniques and inspection procedures., The scope of work includes planning to
conduct workshops on lifeline systems, facilitating exchange of technical information and
promoting development of standards for lifeline systems.

2. Accomplishments

(1) Conducted the 5th Joint Workshop on Earthquake Disaster Prevention for Lifeline Systems
on October 26 and 27, 1992, at PWRI in Tsukuba, Japan.
The workshop was attended by 16 U.S. and 44 Japanese participants.

(2) The Proceedings of the 4th Workshop on Earthquake Disaster Prevention for Lifeline

Systems, which was held in Los Angeles, US.A, August 1992, was published and
distributed by the U.S. side (NIST).
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(3) The Japan side provided the U.S. side with copies of the "Guidelines for Disaster &
Information Systems for Important Infrastructures” and "Guidelines for Seismic Design "2
Methods of Large Underground Structures.” These documents were developed as the final f
accomplishments of the research projects of the Ministry of Construction.

3. Future Plans

(1) Publish the Proceedings of the 5th Workshop on Earthquake Dlsaster Prevention for
Lifeline Systems. v . ,

(2) The 6th Joint Workshop on Earthquake Disaster Prevention for Lifeline Systems is
proposed to be held before the 26th Joint Meeting.

(3) Encourage current efforts in both countries to establish seismic design guidelines and
standards for lifeline‘”s’ystems.ExistihngINR ¢hannels should be fully atilized to facilitate
the exchange of relevant information concerning standards development. Possible
collaboration of joint development of guidelines and standards for lifeline systems should be

pursued.

i




Report of Task Committee on

(G)STRUCTURAL CONTROL AND INTELLIGENT MATERIAL SYSTEMS

Date: May 18,1993

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: Japan Side Y. Kitagawa(Chairman) (BRI)
S. Unjoh (PWRI)
T. Murota (BRI)
H. Yamanouchi : (BRI)
Y. Yamazaki. (BRI)
S. Nakata ) (BRI)
U.S.S8ide R.D.Hanson(Acting Chairman) (UM)
M. Shinozuka (UP)
C.A. Rogers 5 (VPI & SU)
H.S. Lew (NIST)
R.C. Murray (LLNL/DOE)

MISSION STATEMENT

_The members of T/C "G" at the 25th Joint UJNR Panel meeting, "
PWRI, Tsukuba, Japan, 1993, adopted the new title for its Task
Committee to be "Structural Control and Intelligent Material
Systems, " based on its evolving objectives and scope.

Objective and Scope of Work

The ‘objectives '0of the Task Cominittee are to: (1)develop research
plans in control of ‘eguipmént as well as structures; and in ‘high
performance structural and material systems; (2)implement
control techniques for motion reduction or modification;
(3)implement use of advanced materials "in actual design and
construction of buildings and ‘other infrastructure systems under
seismic or wind environments; (4)promote U.8.-Japan cooperation
in structural control and intelligent material systems research;
(5)bring together governméntal, academié; and industrial partici-
pants in joint pursuit 'of these efforts; and (6)contribute to
IDNDR by organizing joint ‘research and other technical activities
in structural control and intelligent material systems reésearch
on the basis of international cooperation.:
T/C "G" works closely with other organizations to provide the
leadership in this emerging research by facilitating the exchange
of technical data and information through UJNR mechanisms. Work
~includes: - ' o : e ‘
(1)Providing technical assistance, consultation and ' coordinétion
‘to UJNR affiliated research organizations in the initiation,
development, and execution of their programs in research area.

(2)Promoting jointlgovernment-univerSity—ihdustfy collaborative
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efforts to facilitate technology transfer and practical imple-
mentation.

(3)Sponsoring and conducting inter-disciplinary workshops and
meetings to identify Key areas of research and opportunities
for cooperation, and to exchange new knowledge and experience

in practice.

(4)Developing promotional and demonstrative activities to
stimulate public awareness and interest in +this field of

research.

(5)Providing information wuseful for the establishment of
performance standards, design specifications, guidelines and
code recommendations for application in new. construction as
well as retrofit/rehabilitation of existing structures.

(6)Initiating research in intelligent material systems, sensors,

actuators, optimal control system design, and encourage

laboratory and field experiments of prototype and full-scale
structures.

2. Accomplishments

(1)With the encouragement of the Task Committee co-chair, the U.S.
Panel on Structural Control Research worked closely with its
counterpart Japanese Panel in exchanging technical information
and developing joint research plans.

(2)The "2nd U.S.-Japan Workshop on Earthquake Protective Systems
of Bridges" was held at PWRI, Tsukuba, Japan, on December 7
and 8, 1992. A technical tour to visit base-isolated ~bridges
across Japan was conducted by participants following the
Workshop. I. Buckle of NCEER and UJNR Panel members S.C.Liu,
M. Shinozuka, K.Kawashima, and about 120 researchers from the
U.S., Japan, and New Zealand participated in +the  technical
activities. Proceedings of the Workshop is being prepared for
publication by PWRI.

(3)Under the NSF initiative on "Structural Control Research  for
Safety, Performance, and Hazards Mitigation," sixty seven(67)
proposals were submitted by the U.S. research community.
Twelve grants were made in FY 92 of the 5-year program, . and
additional proposals are currently under review for funding in
FY 93. These research efforts will form the foundation for
Task Committee "G" cooperative research activities.

(4)In cooperation with Task Committees "C" and "D", a U.S.- Japan
Workshop on Smart and High Performance Materials and -Struc-
tures was held at BRI, Tsukuba, Japan on May 14 and 15, 1993.
The workshop recommended that appropriate UJNR Task Committees
encourage appropriate governmental organizations of both cou-
ntries in collaboration with academic and private sector to
take initiative for development of new cooperative research in
this field of research. : A L
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3. Future Plans

(1)Planning efforts for U.S.-Japan cooperative research project
on seismic response control are continuing. Research coopera-
tion between the U.S. and Japan will be pursued using such
channels as the UJNR and other inter-governmental mechanisms.
Specific plans to promote "The U.S.-Japan Cooperation Research
Project" on active and hybrid control systems are considered
to be set by NSF, BRI, and PWRI.

(2)Joint research projects on active and hybrid control of build-
ings are being developed by BRI and NCEER.

(3)At BRI, research programs on structural control of buildings
have been developed and implemented under the direction of
UJINR member. Collaborative research programs involving possi-
ble organizations and private companies are being developed.

(4)Joint Research Program for Hybrid control of Bridges is being
performed through T/C "G" by PWRI, NSF, FHWA, NIST, NCEER,
and UC Irvine. Under this program, experimental studies are
planned at PWRI and at NCEER (SUNY and Buffalo).: The experi-
ment at PWRI will test and confirm the effectiveness of the
sliding base~isolation systems developed at NCEER. The exper-
iment at NCEER similarly will test and confirm the effective-
ness of variable damper system developed at PWRI. These
experiments will begin in or after October 1993.

(5)In cooperation with T/C "J", A 3rd U.S.-Japan Workshop on
Earthquake Protective Systems for Bridges is scheduled for
February 1994, in the U.S,A. A technical tour to visit base-
isolated bridges across U.S. is being planned for partici-
pants following the Workshop.

(6)A Workshop entitled "Structural Control and Intelligent Mate-

rial Systems" will be held in the U.S.A. during 1994, in coop-
eration with appropriate Task Committees of the UJNR.

4. Other(Information Items)

(1)The NSF Research on Structural Control will hold its coordina-
tion meeting in Ann Arbor, on June 4 and 5, 1993.

(2)International Workshop on Structural Control will be held in
Honolulu, Hawaii on August 4 and 5, 1993, with major partici-
pation by Japan and U.S.A.

(3)The First World Conference on Structural Control will be held
in Pasadena, California in 1994.

(4)The Second International Conference on Intelligent Materials
will be held in Williamsburg, Virginia in June 1994.



Report of Task Committee on
(H) SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES
Date: May 18, 1993
Place: Pubﬁc Works Resecarch Institute, Tsukuba, Japan

Attendees: Japan Side ~ H. Ohtsuka (Chairman) (PWRI)

A. Nakamura (PWRI)
0. Matsuo (PWRI)
S. lai (PHRI)
H. Mizuno (BRI)

Y. lida ) (PWRID)
Y. Koga. (PWRI)

U.S. Side - A.G. F‘ranklin"‘(Cha,innan) '(WES)

MISSION STATEMENT

1. Objective and Scope of Work

Government agcnc:es responsxble for public works must assure thelr seismic safety and

provide for economical protection against earthquake hazards.

Thc objcctlve of Task Commlttce(H) is to assist in mcctmg thesc. nee(k by enhancing
the available technology for predicting the’ dynamlc behavior of sonls, analyzing dynamic
soil—structure mtcractxon, and modifying the earthquake behavior of foundations” and
carth structures to assure their safe _performance during earthquakes.

In dLLOl‘ddnCL with the objective, the scope of activities of T/C(H) are:

(Dto present techmcal papers at annual joint panel meetings on _technological

| developments and on’ state=of—the—art and practice related to sonl bebavior and

stabihty during earthquakes, o ' '
(2)to exchange information and technical data rclatmg, to flcld pcrformance, research,

and methods of practice,
(3)to plan and conduct programs of cooperative research and/or workshops - in




coordination with the proposed or ongoing programs, and

()to make other needed efforts including exchange  of rescarchers between U.S. and
Japanese research institutions, publication of rescarch results and recommended
practice.

2. Accomplishments

(1)The U.S. side provided to the Japan side copies of a new report of the U.S. Army
Corps of Engincers and the U.S. Navy on scismic design of waterfront structupres.

(2)The U.S. side provided to the Japan side a recent report on liquefaction occurrences
in the New Madrid area of the central Umt(,d States.

3. Future Plans

(1)The Waterways Experiment Station  has initiated© a new research project "Repair,
Evaluation, Maintenance, and Rehabilitation Research (REMR)" ( for the U.S. fiscal
years 1992 — 1996).

(2)The Public Works Research Institute and  the Building Research Institute have
initiated a ‘new research and dGVQlopmcnt prOJect “Resedrch and Devclopmént on
Earthquake DlSdbter Prevention in Large ‘Urban Arca" (for the Jdpdnu,c fiscal years
1992 - 1996)

(3)The National Research Institute * for Farth Sciehce ~and Disaster Prevention, the
Buxldmg, ‘Research Institule  and Wdync State Umverslty have initiated- the

wopcratwc rcscar(,h 'Rcscdmh on Larthquakc Plle Reslstancc in’ Liquefied Soils."

(4)In view of the recently started three research projects in both countries, and other
research’ programs which’ may be lmlldttd T/C(H) w:ll 1dent1fy rescarch tasks on soil
behavior and stability during carlhqudkc.s that are of common interest, and will seck

to promote cooperative rescarch on those tasks.

(5)T/C(H) tentatively plan to hold the next’ (third) Us jdpan Workshop on Remedial
Trca(mcnt of Potentmlly quuef'ablc Sonls in Japan in summer 1994.
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Report of Task Committee on
(I) STORM SURGES AND TSUNAMI

Date: May 20, 1993
Place: Public Works Research InstituteTsukuba, Japan
Attendees: Japan Side  --- S. Tanaka(Chairman) (PWRI)
M. Okada (MRI)
T. Konishi (MRI)
T. Takayama (PHRI)
U.S. Side --- W. E. Roper(Acting Chairman) (COE)

MISSION STATEMENT
1. Objective and Scope of Work

The objective of Task Committee(I) is to mitigate damages from storm surges and tsunamis through
shared technologies, research, information sharing, and cooperative work. Storm surges are caused
by hurricanes and typhoons. Tsunamis are caused by underwater earthquakes, volcanic activities and
land slides. Both hazards may cause serious disasters along coastal region.

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

(1) Exchange results of research on storm surge and tsunami occurrence, generation, propagation,
and coastal effects. This include_s Qbservations on histoﬁcal, current, and theOretical tsunamis.
Of particular interest is the effort by U.S. and Japan to acquire deep ocean tsunami measurements.

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

(3) Exchange information on development of technologies such as ééiﬂfpatéf programs to predict

travel times, land-fall locations, run-up heights, and wave characteristics, improved
instrumentation, and use of satellite communications for detection and warning.

(4) Facilitate dissemination through eXchangés of literature, technical reports at joint meetings, special

workshops, joint projects, and direct interactidn among participants.
2. Accomplishments
(1) The 2nd tsunami workshop was held in Honolulu on'November 5 and 6 1'990.
(2) Field Observation Damages due to Fldres Island Earthquake Tsunami of Deceisiber 12, 1992,

Numerical Simulation by Multi-layer Model for Storm Surge Generated by Ise-wan Typhoon, and
Storm Surge Assessment for Hurricanes Andrew and Iniki were reported in this joint meeting.
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3. Future Plans

(1) The 3rd tsunami workshop is planned to be held at Osaka on August 28, 1993, The numerical
simulation model, deep sca gauge technology and mitigation of tsunami will be discussed in the
workshop. A summary workshop report will be prepared.

(2) Planning is u‘nderway to conduct a joint workshop on Wind and Earthquake Engineering for
Offshore and Coastal Facilities with Task Committee (K) in the United States during the fall of
1994. The focus of the workshop will be on storm surge issues.

(3) Exchanges of data and information on activitics concerning to tsunami measurements including
deep ocean measurements.

(4) 1996 will be the centennial anniversary of the great Sanriku Earthquake and Tsunami in Japan and
the S0th anniversary of the April 1, 1946 Aleutian Earthquake and Tsunami. These events led to
the establishment of warning system and much of the current activity in this field.

Task Committee (I) will plan aJoint Commemorative Symposium or other observance in memory
of these events.

4. Other

(1) The Storm surge research community is less well organized and lacking the specialty societies,
journals, and international organizations to define and stimulate work in the field. The Task

Committee (I) can help fill this gap.

(2) The tsunami problem is less severe in the U.S. than in Japan which leads to a smaller community
of researchers. There are few U.S. researchers focusing on tsunamis at any specific location
thus highlighting the importance of T/C periodic meetings and workshop.



Report of Task Committee on
(J) WIND AND EARTHQUAKE ENGINEERING FOR TRANSPORTATION SYSTEMS
Date: May 18, 1993 |
Place: Public Works Research Instltute, Tsukuba Science City, Japan

Attendeess Japan Slde M. Fuylwara (Chalrman) (PWRI)

Y., lida (PWRI)
0. Nakano (HDB)
K. Nishikawa (PWRI)

H. Sugita (Observer) (PWRI)
"J. Murakoshi (Observer) (PWRI)

fU.S.'Sfaeb J.D. Cooper ‘(Cbafrman) (FHWA)
MISSION STATEMENT -
1. Objective and Scope of Work

The objectives of this. Task Committee are to plan, promote, . and. foster
research on the behavnor of highway -bridges when subjected to wind and
seismic forces and to dlsseminale research results and provide
specifications and guidelines based on the Task Committee’s (finding.
Surface transportation systems play a vital role in the movement of goods
and people Highway brldges are especially influenced by the forces of

wind and earthquakes because of _their open exposure . those : forces.
The scope of work is focused on highway bridges without Ilmltatlon on their
size and function. Existing bridge and new bridge designs and the

behavior of whole bridge systems and/or single components of a bridge will
be investigated.

2. Accomplishments

(1) In cooperation with Task Committee(G), the Japanese side hosted the
second U.S.-Japan workshop on the Earthquake Protective Systems of
Bridges at Tsukuba Science City, Japan in December 1992. A study tour
followed to view bridge construction and base isolated bridges.

(2) Conducted research studies on seismic performance of bridge piers and
columns.  Details of this work involved determining the performance of
steel and reinforced concrete piers and columns subjected to dynamic
cyclic loading, performing model tests on the failure of reinforced
concrete piers, testing full and .large-scale concrete columns and for
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(3)

the behavior of concrete filled steel tubes.

Held the ninth bridge workshop in Tsukuba Science City, Japan in May
1993 which was followed by site visils to review construclion progress
of the Akashi Kaikyo Ohashi suspension bridge, the Higashi Kobe Ohashi
cable stayed bridge, the Kansai international Airport bridge, the
Tsurumi Fairway cable stayed bridge, and the Rainbow suspension bridge.
68 participants representing government, academia, industry and private
practice presented 31 papers in 10 technical sessions.

Future Plans

(N
(2)

3)

RO\

$)

(6)

(M

Conduct the 10th bridge workshop in Lake Tahoe, Nevada in cohiunction
with the 26th Joint Panel meeting in Gaithersburg, Maryland in May
1994, :

Continue to plan to host a' Second U.S.—Japan Workshop on Seismic
Retrofit of Bridges in the U.S. The workshop will focus on practical
seismic .retrofit measures.

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

Continue experimental .research on the seismic. performance of bridge

piers and columns, and encourage research on base isolation and hybrid
control of ~bridges in cooperation. with. Task Committee(G).

;Devclop a coordinaled;.(esea;ch_slud?@Qn;j&eismic, aeroelastic, and

acrodynamic response QfHbablefSﬂPPOilédﬁb[jdgéS»Wilh»CmPhHSiS on cable
inspection, vibration control, and corrosion protection.

Continue the coordinaled research. study to compare the seismic design
criteria for bridges in Japan.and the U.S. and discuss the method and
analysis  procedures for bridge column design, Information on

application of limit state design method continues .to be exchanged.

Encourage a coordinated research study on seismic response and control,
system ‘identification techniques, nondestructive evaluation of bridge
structures, use and performance of structural materials including new
materials, and performance of jointless bridges.
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Report of Task Committee on
(K) WIND AND EARTHQUAKE ENGINEEERING FOR OFFSHORE
AND COASTAL FACILITIES

Date: May 18, 1993
Place: Public Works Research Institute (Tsukuba Science City)

Attendees: U.S. Side - C. Smith (Chairman)  (MMS)

G. Brady (USGS)
W. Roper (CORPS)
Japan Side - T. Uwabe (Chairman)  (PHRI)
S. Noda (PHRI)
S. Tanaka (PWRI)
S. JAI (PHRI)
MISSION STATEMENT

1. Objective and Scope of Work

Criteria for the design of offshore and coastal facilities may differ greatly from their onshore
counterparts. These differences can arise due to their unique design or mass distribution, to the
fluid/structure or wind/structure interaction, to the placement of foundation elements in or on soft,
fully saturated soils that can be subject to large hydrodynamic pressures, and to the lack of specific
environmental data or the engineering experience that has been developed for most onshore sites.

The objective of this Task Committee is to develop technical insights necessary to mitigate damage to
offshore and coastal facilities due to extreme wind and seismic effects. The Task Committee will
plan, promote, and develop research initiatives to meet this objective, and will disseminate the results
of their research for incorporation into future specification or design guidelines. Items of specific

interest include the following.

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

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

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

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

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

structural design criteria.

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

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

(8) Creating performance standards, design specifications, guidelines, and code recommendations for
application to new construction as well as remedial action for cxisting facilitics.

2. Accomplishments

The U.S./Japan Workshop on Wind and Earthquake Engineering for Offshore and Coastal
Facilitics was held at the PHRI, Yokosuka, Japan on May 12 and 13, 1993,

3. Future Plans

(1) Hold a U.S./Japan Workshop on Wind and Earthquake Engineering for Offshore and Coastal
Facilities in the U.S. in the fall of 1994. This will be a joint workshop with Task Committee (I)
Storm Surge and Tsunami

(2) Develop workshop agenda and finalize list of speakers from both the U.S. and Japan Side.

(3) The first Workshop Proceedings will be published, and made available for distribution by NIST.

(4) Coordinate, where possible, on-going research on wind and earthquake engineering for offshore
and coastal facilities of interest to the members of the Task Committee.
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Offshore Platform Damage Assessment in the Aftermath of Hurricanc Androw
by Charles E. Smith"

ABSTRACT

During the period of August 24-26, 1992, Hurricane Andrew, a storm with
sustained wind velocities over 145 mph, caused extensive damage to
offshore oll and gas facilities in its path through the Central Gulf of
Mexico (GOM). Approximately 2000 of the 3852 structures in place on the
U.S. Outer Continental Shelf (0CS) were exposed to hurricane force winds.
One hundred sixty-four structures were toppled, are leaning, or were
condemned. Many more suffered some form of structural damage to the
topsides.

The Intent of this paper is to document damage to 0CS structures in the
aftermath of Hurricane Andrew and to assess the important engineering
aspects relative to the storm. Damage will be correlated with platform
characteristics such as wind, water depth, and distance to shore, as well
as data from environmental hindcast studies. Although no offshore
fatalities were attributed to the storm, more than one-third of the oil and
one-fifth of the gas production in the GOM were shutin.

KEYWORDS: Gulf of Mexico; hurricane damage; offshore platforms; oil and
gas operations; wind; wind speed.

1)Research Program Manager Technology Assessment and Research Branch
Minerals Management Service Herndon, Virginia 22070-4817

Improved Analytical Procedure for Predicting Flutter 'Response of
Long-Span Bridges
by Chunsheng Cai'’ and Harold R. Bosch®

ABSTRACT

An analytical procedure to investigate flutter instability of long-span
bridges under turbulent wind excitation is developed. Using flutter
derivatives from the laboratory, finite element methods make possible the
formulation of a general aérodynamic equation of motion. Based upon this
formulation, the flutter behavior of bridges under both laminar and
turbulent wind excitations ¢an be evaluated, and computational effort can
be reduced by employing a random parametric excitation analysis. Flutter
analysis of the Luling bridge is conducted and the proposed analysis is

proven to be efficient.

KEYWORDS: flutter; bridge; wind; 111Sl;abi].ity; vibration

1) Graduate Research Fellow, FIWA Turner-Fairbank llghway Research
Center, 6300 - Georgetown Pike, McLean, VA 22101,

2) Research Structural Engineer, FHWA Turner-Fairbank Highway Research
Center, 6300 Georgetown Pike, Mclean, VA 22101.
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Recorded Ground Motions from the MS=7.5 Landers, California, Earthquake

of Junec 28, 1992.
by A. Gerald Brady"

ABSTRACT

Southern California seismicity increased significantly during April and
June of 1992, with the MLG.1 Joshua Tree earthquake on April 22, 1992, the
MS87.5 Landers earthquake on June 28, 1992, and the ML6.5 Big Bear
earthquake on the same date. More than 300 strong-motion stations
produced records from the Landers earthquake, from networks operated by
the California Division of Mines and Geology, the US Geological survey, and
others. The Landers earthquake is the largest in California since the
MS7.7 1952 Kern County earthquake. The large number of recording stations
Is more a function of the density of instrumentation in southern California
than it {s an indication of the engineering significance of the data. The
epicenter location and rupturing detail combined to provide few records

of potentially damaging ground motion.

KEYWORDS: accelerograms; earthquakes; engineering; ground motion;
networks.

1)USGS, Menlo Park, California, 94025

Corps of Engineers Research Program on Concrete Dams
by Robert L. Hall, Ph.D." and William E. Roper, Ph.D., P.E.®

ABSTRACT
The Corps of Engineers is scheduled to begin an earthquake engineering

research and development effort called the Earthquake Engineering
Program (EEP) in September of 1994. The EEP will address needs in the
general areas of earthquake ground motions and site characterization,
material behavior, and the seismic response of concrete dams. The
priorities of the EEP have been established by both structural and
geotechnical field review groups consisting of the Corps' premier
engineers who are actively designing new facilities or the remediation of
existing facilities. The EEP will use research from other Government
organi-zations, unjversities, or agencies involved in seismic research.

The objectives of the program are to: (1) develop practical, more éffective
selsmic design procedures where they are now missing, (2) reduce the
uncertainty in our seismic safety assessments and avoid costly defensive
design, (3) reduce the risk of catastrophlc failure of Co¥ps hydraulic
structures, primarily dams, and (4) save money on new construction and
remediation efforts. This paper describes the Corps' recent experiences in
designin, a criterial hydraulic structure, identifying the remediation of
an exlisting dam, and investigating the importance of nonlinear responses.

KEYWORDS: concrete dams; eart;hq‘uéke engineering program; nonlinear
response; reservoir bottom absorption. :
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1) U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS
39180-6199
2) U.S. Army Corps of Enginecrs, Washington, D.C. 20314-1000

Strengthening Methodology For Lightly Reinforeced Concrete Frames
by L.T. Phanl, D.R. Todd", and IL.S. Lew®

ABSTRACT ‘

An analytical method for evaluating the inelastic dynamic structural
response of lightly reinforced concrete (RC) frames strengthened by
infilled shear walls was developed. This method involved the development
of hysteresis failure models for existing and strengthened RC frames and
the incorporation of the models into. the computer program IDARC for
~analysis. The hysteresis models were developed in terms of the stiffness
degradation parametera, the strength degradation parameter8, and the
pinching parametery. The models were validated by analyzing a one-story,
one-bay Infilled frame, tested by Aoyama et al., and a three-story, one-~bay
infilled frame tested by Higashi et al. The results of the analyses showed
that (1) hysteresis models developed using one-story, one-bay frames can
be incorporated into IDARC for the analysis of frames with more than
one-story height, and (2) reasonable predictions of structural behavior,
both in terms of ultimate load capacity and in absorbed energy on a per
cycle basis, can be determined using the hysteresis models.

KEYWORDS: Building technology; dynamic analysis; earthquake; frames;
hysteresis models; infilled walls; reinforced concrete; system
identification.

1) Research Structural Engineer, Structures Division, National Institute of
Standards & Technology, Gaithersburg, MD 20899, U.S.A.

2) Chief, Structures Division, National Institute of Standards & Technology,
Gaithersbura, MD 20899, U.S.A.

THE COORDINATED U.S.A. RE_SEARCHPROGRAM ON STRUCTURAL CONTROI, FOR
SAFETY, PERFORMANCE, AND HAZARD MITIGATION
by Robert D. Hanson' and T. T. Soong®

ABSTRACT - : TR ,

The coordinated USA National Science Foundation research program started
in the summer of 1992, Early results from these new grants, several
continuing grants, and parallel efforts funded through NCEER are
summarized.. The topics range from assessments of the enhanced safety and
performance of structures; theoretical and experimental development of
specific active, passive and hybrid devices; to full-scale implementation
studies.
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KEYWORDS: active control; devices: hazard mitigation: hybrid control;
passive control

1) University of Michigan, Ann Arbor
2) State University of New York, Buffalo

Integrated Approach to structural Control for Scismic Hazard Mitigation
by M. Shinozuka'’, R. Ghanem® and M. Constantinou®

CONCLUSION
Based on the simplified analysis presented hereln, it is suggested that

variable damping devices can be quite useful for applications involving
the vibration isolation and control of secondary components in a
dynamical system. While having a negligible impact on the behavior of the
primary component. Taking into consideration the issue of reliablity and
cost, the advantages of variable damping make it a strong candidate for
the suppressing of excessive structural vaibrations.

J)Department of Civil Engineeéring, Prmston Universn,y,

Princeton, NJ, USA, 08544
2)Department of Civil Lngmecrmg, ‘SUNY, Buffa]o, NY, ‘USA, 14260

Structural Impedance MOdlflCdthIl and hnergy Consideration for ’

Structural Control
by Craig A. Rogers"’

‘ABSTRACT o ,
Actively conl,rollod structures consist of a hydro- meohanlcal or an
electro- mechanical actuator and-the structure to be controlled. In such
a system, the interaction between the actuator and the structure is -
governed by the structural as well as the actuator impedance. In this
paper, a generic impedance-based approach to facilitate the analysis of an
actively controlled structure is presented. The approach is presented via
an example involving, &n’ electromechanical (piezoelectric) ‘actuator-driven
one-degree-of-freedom spring- maSSudamper system.  This‘method captures
the physics of interaction between ac¢tuator and structure in an actively
controlled structure, which is the impedance match between various active
components and host-structures. Its utility and fmportance is illustrdtcd
by means of an experimental exampleé ahd a'nlumerical case study..

The conventional static and dyrnamic finite elémént -apprdaches used for
PZT- driven structures are: ‘briefly summarized. The impedahce methodology
is then discussed in comparison with the staticapproach. The basic -
elements of the Impedance method 1.6, the structural fmpeddance
corresponding to actuator loading and the dynamic output: characteristics
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of PZT actuators, are addressed. The advantages of using the Impedance
approach over conventional approaches are discussed using a simple
numerical example.

1) Center for Intelligent Material Systems and Structures Virginia
Polytechnic Institute and State University Blacksburg, VA 24061-0261

Liquefaction Susceptibility of Finc-Grained Soils
by J. P. Koester' A. G. IFranklin"

ABSTRACT

Most past efforts in evaluating liquefaction potential of soils has been
directed to clean ot silty sands. Around 1980 evidence began to
accumulate that both coarser and finer-grained soils have undergone
liquefdollon when shaken by strong earthquakes. Largely as a rcsu]t of
the publication of data from PRC earthquakes by Wang (1979) and Japanese
field experience by Tokimatsu and Yoshimi (1983), fine-grained, low- to
medium-plasticity soils are no longer assumed to be non-liquefiable, and it
is generally accepted that they must be accounted for in seismic stability
evaluations. IField data on past occurrences (and non-occurrences) of
liquefaction during, earthquakes provide valuable guidance on the
probable limits of grain-size and plasticity ranges of soils that may be
susceptible to liquefaction during, earthquakeés. In applying, this
experience, the effects of varying test methods should be taken into
account. A study was done to compare liquid limit values obtained by the
PRC standard test method with those obtained by the US standal d method.
It showed that indicated values by the PRC method are about 4.4 points

higher.

KEYWORDS: earthquake; soil; liquefaction.

1) U.S. Army Engineer Waterways Experiment Station, Vicksburg, Mississippi
39180

Performance Based Seismic Design and Evaluation Criteria
by Jim Hil1" Robert P. Kennedy® SLephen A Short®
Thomas A. Nelson and Robelt C. Murray®

ABSTRACT

Seismic desig‘n and evaluation criterla arée based’on probabilistic
performance goals for Department of Energy [DOE] facilities across the
United States. These c¢riteria, as given In UCRL-156910, "Design and
Evaluation Guidelines for Department of Energy Facilities Subjected to
Natural Phenomena Hazards" [1] utilize probabilistic seismic hazard curves
for spe(:iflcatlon of earthquake loading combined ‘with detérministic
response evaluation methods and permlgsible behavior 1imits. Through the
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use of such a design/evaluation approach, {t may be demonstrated that
there is high likelihood that probabilistic performance goals can be
achieved. These criteria have been described in previous technical papers. !
The purpose of this paper is to present proposed modifications to DOE
seismic design and evaluation criteria. These modifications account for
various slopes of seismic hazard curves, make correctfons to earlier
versions, and take advantage of an improved quantitative basis for the
acceptance criteria,

1) U.S.Department of Energy, Washinton, D.C. 20585
2) RPK Structural Mechanics Consulting Yorba Linda. (,aliromia 93686

3) EQE Engineering Consultants, Irvine, California 92715
4) Lawrence Livermore National Laboratory, Livermore, Califomia 94550

CIVIL INFRASTRUCTURE SYSTEMS RESEARCIL: INTELLIGENT MATERIALS AND

NATURAL HAZARD MITIGATION
by S.C. Liu and K.P. Chong"

ABSTRACT
This paper describes the recently developed Civil Infrastiucture System

(CIS) Research Program by NSF and reports the concept and a proposed
program framework of continuous research. 7Two important underlying
components, i.e., the development of intelligent materials for CIS
applications and the CIS implications in natural hazard mitigation, are

highlighted.

KEYWORDS: civil infrastructure; in‘telligent materials; natural.rhazétrd;
structural control

1) Program Directors National Science Foundation Washington, DC 20550
U.S.A

Evaluation of Ground Displacement and Its Effect on Lifeline Peri‘ormdnce
by Steven Glaser"’

ABSTRACT
This paper examines the state-of- the-art of liquefaction induced ground

displacement estimation with special attention to lifelines. The state-
of-the-art for estimating permanent ground displacements is purely
empirical. Several methods are exainined, and they all appear to have
comparable predictive abilities ’i‘he recommended method takes into
account geologica] geotechnical topographical and seismological

parameters

KEYWORDS. building technology, earthquakes, liquefaction, material
properties, permanent soil displacements
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1) National Institute of Standards & Technology, Galthersburg, MD 20899,
U.S.A.

New ])evelobinents in Analyzing Ground Motion and Structural Recordings:
Site Amplification and Soil-Structure Interaction
by Erdal Safak"’

ABSTRACT

Advanced techniques from signal processing and estimation theorles can be
utilized to develop new methods for analyses of seismic recordings. These
methods can increase significantly the accuracy and the amount of
information that can be extracted from records. In this paper we present
two sets of such methods, one set to characterize site amplification, and
the other to Investigate the effects of soil-structure interaction. The
methods introduced for site amplification use a range of models, from the
simple constant amplification model to the time-varying filter model. The
methods introduced for soil-structure interaction permit the detection of
the presence of the soil-structure interaction, and the identification of
the natural frequency of the fixed-base building. Examples for the
methods are given by using real-life and simulated recordings.

KEYWORDS: Seismic recordings; data analysis; site amplification;
soil-structure interaction; dynamic response.

1) Research Structural Engineer, U.S. Geological Survey, 922 National
Center, Reston, VA 22029, USA.

Storm Surge Assessment for Hurricanes Andrew and Iniki
by William E. Roper" and Andrew W. Garcia®

ABSTRACT

St,orm conditions at lahd fall are summariaed for Hurricane Andrew on the
Florida and Louisiana coasts and for Hurricane Iniki on the Kauaf coast.
Storm surge and water run up lmits are present,ed for all three events in
terms of observed high water line and tide ‘gage readings. Field
observations and instrument data are assessed to estimate storm surge
conditions at time of land fall. For the Florida coast, the performance of
severa] beach and storm protectlon projects are assessed and damage
prevention estimates are given,

KEYWORDS: Storm surge, Hurricanes, béach erosion, storm protection, high
water lines, water levels, Andrew, Iniki,

1) Assistant Director, Directorate of Research and Development, Civil
Works Progrdm, Headquarters, U.S. Army Corps of Engineers, Washington, DC
20314- 1000
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2) Research Oceanographer, Coastal Engineering Rescarch Contct, U.S. Army
Engineer Waterways Experiment Station, Vicksburg, MS 39180- -6199

PRESSS - A Coordinated U.S./Japan Research Program on the Design of

Precast Seismic Structural Systems
by M. J. Nigel Priestley' and H. S. Lew®

ABSTRACT
A coordinated research program on precast sefsmic structural systcms is

described. The program, which {s being carried out in conjunction with a
parallel Japanese effort under the auspices of the United States/Japanese
Natural Resources (UJNR) pro;,ram has been active for three years and

is expected to continue for a further three years. - Alms of the program
are to develop new structural systoms for precast structures in selsnic
regions, and to produce the necessary design guidelines based on
extensive expetimental and analytical résearch to ehable such structures

to be a('ceptod by regulatoxy authorities

KEYWORDS: building technology; building code requirements, elastic
connections: precast structural systems ‘

1) University of California San Diego, La Jolla, CA 92093 ‘
2) National Institute of Standards and Technology, Gaithersburg, MD 20899

Wind Resistant Design of Light-Frame Buildings
by Ronald W. Wolfe"

ABSTRACT

Evidence strongly’ sdggeéts that the' éxtent’ of’ damage ‘due to IIurricanc
Andrew was not due to an inherent weakness in ‘light-frameé wood”
construction. There is §till some question as to the magnitude of wind
forces that accompanied this storm, but there 1s generdl agreement ‘that"
with few exceptions, fastest mile wind: speeds were within 5% of the design
wind, giving wind forces within 10% of” design load. Failures were due '
Primarily to misapplicatioh of connections and missile damage

Damage surveys sliggest the need for eritical review of light frame
building design and’ construction methods. Improved perfOrmance of
roofihg and roof sheathing: (,onnect,ions would have a signlficant, impact on
reducing thc, $13.4 billion ‘Of insurance claims. ‘Othér common problems
included failures due to roof overhangs, migsile damage, and inadequate ‘
1nteraction between internal and external Wali systems.

KEYWORDS: design,: 1ight—frame buildin’gs; Hui‘i‘icane‘Andi‘eW; ‘wind damage.

1) Research Englieer, United States Forest Service, Forest Products
Laboratory, Madison, WI53705+ i9398 USA ,
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[LOSS EXPERIENCE FROM WIND AND FARTHQUAKES IN THE DEPARTMENT OIF ENERCY
(50 years of Natural Phenomena Hazard l.osses)
by James R. 111"

ABSTRACT :
This paper prescents a historical perspective on losses due to natural
hazard incidents (1943-1993) at Department of Energy (DOE) and 'predecessor
agencies Including the Atomic Energy Commission (AEC) and the Energy
Research and Development Agency (ERDA). This paper also demonstrates how
an existing DOE resource can be used to gain valuable insight into injury
or property damage incldents. That resource is the Computerized:
Accident/Incident Reporting System (CAIRS) module of DOE's Safety
Performance Measurement System, CAIRS data selected the 1981-1991 DOE
inJury/illness reports, from all CAIRS property damage or loss reports,
and the accident reports of the AEC that cited a natural phenomena -
hazard as either the direct or indirect cause of the injury/property
damage. Specifically, injury or property damage reports were selected for
analysis if they had a causal factor link to severe weather or natural
phenomena hazard categories. - Natural phenomena hazard categories are
injury/property damage caused by hurricane/tornado, earthqiake,
lightning, or flood. Severe weather categories are injury/property damage
associated with other than normal weather conditions.

Approximately 3,500 CAIRS and AEC Injury or property damage reports were
considered to have either a direc¢t or an indirect causal link to at least
one of the severe weather or natural phenomena-hazard categories. These
reports, which represent 1 to 2 percent of the total DOE injury or
property damage reports, documented nine deaths (1981-1991) 2,600 injuries
(1981-1991), and more than $30,000,000 in reported losses (1943-1993).

The lessons learned, as a result of reviewing, case histones; are presented,
as are suggestions on how to reduce the likelihood of future
injuries/property damage as a result of similar events. A significant
finding, is that most injuries and property damage were the result of an
indirect causal ‘link to a natural phenomena hazard and thus, may be more
preventable than previously thought possible.. The primary message,
howé_ver, is that CAIRS and other incident data bases are valuable
resources and should be considered for use by those interested in
fdentifying new ways of protecting the health and safety of the worker and
for reducing building losses due to the effects of 'natural phenomena

hazards.

1) Manager, Natural Hazards ‘Mitiga’tion Programs, Office of Safety, llealth
and Quality Assurance, U.Si Department of Energy, Washington, DC'20545

‘ RI',CONSTRUCTION OI' FRAINCAN (TURKFY) POLLOWING 'I‘HL 13 MARCll ]991

EAR'I'IIQUAKE
‘by Mehmet Celebl”
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ABSTRACT ¢ " : , : ,
Extensive and speedy 10('onemucl,ion oI’I’orLs I’ollowlng Lho 13 Mar('h 1992

Erzincan, Turkey carthquake are described. Both existing and new . -

techniques are applied to retrofit and repair existing buildins to improve
their capabilities to resist future earthquakes and in turn prevent logs of
Itves. New construction shows vast improvement in quality, boLh in design

and implementation.

KEYWORDS: bulldings; damage; repair; retrofit; strengthening.

1)USGS (MS977), 345 Middlefield Rd., Menlo Park, Ca. 94025

DOE NP Mitigation Policy and Standards Program
by James R. Hill"’ Robert C. Murray®

ABSTRACT
This paper outlines a program to establish policy and develop standards

and guidance for systematically evaluating the behavior of structures,
systems, ‘and components (SSC) in all Department of Energy (DOE) facilities
located across the United States when subjected to natural phenomena
hazards (NPH) of which the focus is on wind and earthquakes.

The policy were established in "Natural.Phenomena llazards Mitigation",
Order DOIE 5480.28. Criteria are summarized for those standards which
implement the order. This paper summarizes the NPI-Policy and Standards
Program. ' ' g Co : :

1) Department of Energy, Washington, DC 20585
2) Lawrence Livermore National Laboratory, Livermore, CA 94550 - -

Effect o[‘ Dynamic Loads on Lateral Strength of Nail Lonncctlonq “for tho

Manufactured/Modular lousing Industry
by Steve G. Winistorfer and Lawrence A, Soltis"

ABSTRACYT s
Current methods used in the dcsign of" nailed connectionq do nol:dnoctly

relate to the types of joints found in modular and manufactured houSmg
These methods do not take into account the types of equipment_used in
current construction practices, the fact that many joints are built with

filler materials séparating main wood ‘members;-or - theé: poqsibiuty ol tho%o

Joints undergoing dynamic forces during:theirlifétime. . =+

A total of 240 jolnts were tested to investigate the effects of several
varlables: the use of hand- driven, uncoated nalls compared to

power-drivén; coatsd nalls: : 16W=1domparetd to High= hﬂmidlty éri\’ir‘éhiﬂe)its A

particleboard compared to gypsum board filler material and levélfof

Loy
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dynanic frequency. A preliminary test determined a critical frequency for
the joints, which was the frequency that diminished connection stiffness
and strength most compared to static (nondynamically loaded) joints.

The preliminary tests found that joint strength and stiffness became
relatively stable at frequency levels more than 5 lz. Dynamic forces were
found to6 affect lateral joint stiffness but not joint strength: Similarly,
moisture content level appeared to affect the stiffness, but not the
strength, of static lateral joints. After the joint underwent dynamic
loads, moisture content affected nelther joint stiffness nor strength. In
almost all cases, the strength and stiffmess of joints with particleboard
filler material were higher, by as much as 40 percent, than that of joints
with a gypsum board filler.

KEYWORDS: connectlons, dynamic atcm], modular; nalls; wood.

1) Research Engineer and Project Leader, respectively, of the Forest
Products Laboratory, U.S. Department of Agriculture, Forest
Service.Madison, Wisconsin, U.S.A. 53705-2398

TIE OFFSHORE NICARAGUAN LAR'I'I[QUAKF AND TQUNAMI OF SEPTEMBER 2, 1992
by Mehmet Celebi' and David Iarlow"

ABS'I‘RA’C'I‘

This paper highlights the Nicaraguan earthquake and tsunami of September
2, 1992 and its effec¢ts. The tsunami, rather than the shaking, caused
extensive damage and loss of lives along the Nicaraguan coast.

KEYWORDS?‘é’arthqu‘ake; ‘tsunami; damage; tidal gage; run-off height.

1) USGS(MS977), 345 Middlefield Rd., Menlo Park, Ca. 94025

U.S. Coordinated Program For Masonry Building Rescarch:
Eighth Year Status
by James L. Noland"’

ABSTRACT

The U.S. program, whic¢h consists of twenty-elght specific research tasks,
is coordinated with a parallel program in Japan. Both are conducted under
the auspices of the UJNR Panel on Wind and Seismic Effects. The primary
purpose of the U.S. program is to support the development of a limit state
design procedure for masonry as well as provide experimental data,
analytical methods, ete, Several technical accomplisliments have been
realized in both modeling and experimental areas. The technology
~Lransfer plan lncludes dissemination of research reports, toplcal reports
“and a summary Téport on the specific rescarch areas as well as by
presentations and papers. Design and criteria recommendations will be an
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extremely important mode of technology transfer and are expected to
support limit state design standard development. Current status of
program Is presented. Completion is expected by July 1993.

KEYWORDS: masonry; progress; structures; technology transfer; UJNR

1) Atkinson-Noland & Associates, Inc. 2619 Spruce Street,Boulder, CO 80302

Mount l’inatubo Eruption : A Revicew
by Celso S. Barrientos"”’

INTRODUCTION
On June 15, 1991, Mount Pinatubo in the Philippines erupted after being
dormant for over 600 years. The Philippines is affected by devastating
natural disasters on a regular bases. The country lies in the most
frequent path on tropical cyclones, averaging about 15 c¢yclons a year of
various intensities passing within the Philippine Area of Responsibility.
Of course, typhoons are accompanied by flooding due to storm surges,
heavy rains, and devastating strong winds. Also, destructive earthquakes
are not uncommon in the Philippines, since she is situated along the
circum Pacific belt of fire. However, none of the most recent disasters
on the Philipines compares with the Mount Pinatubo eruption. It has a
devastating effect on the economy, politics, and most importantly the

environment.

1)Satellite Applications Laboratory, Office of the Research and
Applications, National Environmental Satellite, Data and Information
service, National Oceanic and:Atmospheric Administration, Washington, DC
20235 USA '
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WORKSHOPS WITH KEY PARTICIPATION
BY TASK COMMITTEE "A" MEMBERS

AUGUST, 1987;"MENLO 'PARK, CAL: .
CURRENT USES OF RECORDED -STRONG-MOTION DATA
(TASK: COMMITTEE ™A" WORKSHOP)

AUGUST 1987; VANCOUVER, BC: -
PROCESSING OF SEISMIC STRONG- GROUND
MOTION RECORDS._* ‘ _
(SPONSORED- BY CSMS/IASPEI AND ISMAC/IAEE)

AUGUST, 1583; TOKYO, JAPAN (SWCEE):
SECOND:WORKSHOP ON PROCESSING OF SEISMIC
STRONG-MOTION RECORDS .

(SPONSORED BY CSMS/TASPEI AND ISAMAC/IAEE)

JULY, 1992; MADRID, SPAIN (10WCEE):
STRONG-MOTION RECORDS, PROCESSING AND DATA
BANKS - A SPECIAL THEME SESSION AT THE 10WCEE.

MARCH, 1994; MENLQ PARK, CAL:

INTERNATIONAL WORKSHOP  ON STRONG-MOTION DATA
(TASK COMMITTEE "A" WORKSHOP IN THE PLANNING STAGE)
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OBJECTIVE

To coordinate the provision of strong-motion earthquake data to researchers
and to the practicing engineering community. Attention is focused on
{nstrumentation;: recording, processing, and snalyzing strong-motion data;
research to-ensure high-quality data dissemination; and analysis of ground
motion and structural motion in dynamie response to earthquakes.

IMPACT'

The processing of strong-motion recordings from networks in seismically active
countries, for example Australia, Canada, Italy, Mexico, Peru, Taiwan, Turkey and
Mazedonia, includes techniques based on, or dlosely assodiated with, the work of
this T/C and its members.

Members and member agencies of this T/C record, process, and exchange strong-
motion ¢arthquake accelerograms used as the basis for design and research in
Japan and the US.

The Special The.me Session on Strong Motion Records was held during
the 10CWEE in Madrid

The National Geophysical -Data Center (NGDC) in
Boulder, Colorado has two database projects

" Earthquake Data Base searches and vaps: Database of more than 1,750,900

earthquakes and earth disturbances recorded worldwide from 2150 B.C. to-1993 A.D.
furnished by over 150-national earthquake data collecti agencies. The dala base
includes (where available) date and origin time of the event, location, depth,
magnitude, maximum intensity, and related earthquake phenomena Gncluding
fauiting, ,, volcanism, and resulting easuaities and property damage). These
data are available in digital and analog formns; data retrievals may be made based on
geographic arex, time period, sugnitude range, or maximum intensity.

Worldwide Digital Earthquake Strong Motion Data Archive: Database of over
17,000 digitized and pre d accelerograph records, which is currently the largest
public domain holding of strong motion data in the world. This archive was developed
to foster earthquake engineering research on a gicbal scale. The data are
representative of a broad range of structural and geological recording environments.
The archive contains structural records, free-Beld records and special armay records,
The data are available on sagnetic tapes, floppy diskettes, or CD-ROM.
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U.S. - Japan Cooperative Research Program

Concrete Structure Steel Structure Masonry Structure Precast Seismic System:
7-Story concrete frame model 6-story steel frame model 5-story masonry building test Energy-absorbing beam-column
test at the University of test at the University of at the University of California connection test at the National
California at Berkeley California at Berkeley at San Diego Institute of Standards and

Technology
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TECHNICAL ACCOMPLISHMENTS

® QUANTITATIVE NONDESTRUCTIVE EVALUATION FOR LARGE STRUCTURAL
SYSTEMS - NSF INITIATIVE INITIATED N JUNE 1990.

® REPAIR AND REHABILITATION RESEARCH FOR THE SEISMIC RESISTANCE OF
STRUCTURES - NSF 5-YEAR INITIATIVE STARTED IN 1990. LATEST AWARDS
INCLUDE: ’

'(‘}‘) SEISMIC REHABILITATION OF UNREINFORCED BUILDING STRUCTURES
USING POST-TENSIONED STEEL BRACES, V. BERTERQ, UNIV. OF CALIFORNIA
AT BERKELEY, & N. YOUSSEF AND T. GUH, NABIK YOUSSEF & ASSOCIATES.

(2] RETROFIT STRATEGIES FOR NON-DUCTILE REINFORCED CONCRETE FLAT-
SLAE BUILDINGS. .
A. DURRANI, RICE UNIVERSITY.

{31 INVESTIGATION OF FOUNDATION REHABILITATION STRATEGIES,
S. BANERJEE AND C. ROEDER, UNIV. OF WASHINGTON.

(4) TNNOVATIVE TECHNIQUES FOR STRENGTHENING RC FRAME SYSTEMS,
J. JIRSA ANO M. XREGER, UNIV. OF TEXAS. L. WYLIE, HJ. DEGENKOLB
ASSQCIATES, AND T. SABOL OF ENGLEKIRK & SABOL.

1.

2 SUPPORTS NAE/NRC ON A STUDY. .OF INFRASTRUCTURE RESEARCH FOR
21ST.CENTURY. ' . .

* NEW-INITIATIVE ON INNOVATIVE STEEL'RESEARCH FOR CONSTRUCTION,.

"NSF'W'-AISY AND AISC ﬁESULTED‘IN‘THE FOLLOWING RESEARCH AWARDS:-

"H. ADELL(OHI0 sn'ra- ‘COMPUTER TECHNOLOGIES FOR INTEGRATED. DESIGN
' W.S. EASTERLING mu COMPOSITE sui\afmp BEAM FLOOR SYSTEMS
RAL LASOUBE (UMO-ROLLAY: RESIDENTIAL COLD-FORMED STEEL ROOF TRUSSES
- ‘EP. POPOV {UC-SERKELEY): SLOTTED BOLTED CONNECTIONS
C.M.UANG (NEN): SEISMIC DESIGN FOR STRENGTH & DUCTILITY
M. BAKER {U/MO-COLUMBIA):  BRIDGES - NON-COMPACT GIRDERS

W.M. RODDIS (KANSAS): IMPROVING STEEY. DESIGN & FABRICATION USING
INTEGRATED KBES-CADD

* "TECHNIQUES FOR SEISMICALLY REHABILITATING EXISTING
BUILDINGS,” ATC 22, PUBLISHED BY FEMA, 1992.

* "RETROFITTING BUILDINGS FOR SEISMIC SAFETY" PUBLISHED
BY THE NATIONAL ACADEMY PRESS IN 2/91. . ’

* PROCEEDING OF THE "WORKSHOP ON: EVALUATION, REPAIR,
AND RETROFIT OF STRUCTURES", [NISTIR 451 5), HELD AT NIST
IN MAY 1980, PUBLISHED BY NIST. .

¢ IN JAPAN, THE GUIDELINES FOR EVALUATING AND
STRENGTHENING EXISTING BUILDINGS HAVE BEEN REVISED, AND
THE GUIDELINES FOR EVALUATION OF EARTHQUAKE DAMAGE
AND REPAIR METHODS OF BUILDINGS WAS PUBLISHED. BOTH
GUIDELINES WERE AVAILABLE IN AUGUST 1990, AND ASE BEING
IMPLEMENTED.

* THE T/C."C™ SUPPORT U.S.-JAPAN WORKSHOP ON "SMART

- MATERIALS AND SYSTEMS™, JOINTLY WITH T/C ~G™. THE

WORKSHOP 1S:CONDUCTED IN MAY, 1993 IN CONJUNCTION
WITH THE 25TH JOINT UJNR PANEL MEETING IN TSUKUBA,
JAPAN.. NINETEEN PAPERS WERE PRESENTED.

’_‘A;MAJbR NSF-WIDE CIVIL INFRASTRUCTURE SYSTEMS .
INITIATIVE'IS BEING PROPOSED FOR: :

— DETERIORATION SCIENCE
-~ ASSESSMENT TECHNOLOGY
- RENEWAL ENGINEERING

* SEVERAL ON-GOING REPAIR/RETROFIT PROJECTS AT THE U.S.

IA‘(RC“&YI CONSTRUCTION ENGINEERING RESEARCH LABORATORY (CERL)
h DE:

= REPAIR/RETROAT OF NON-DUCTILE REINFORCED CONCRETE
FRAMES. SHAKE YABLE TESTS OF BEAM-COLUMN SUBASSEMBLAGES
AND SCALED FRAMES, BOTH AS-BUILT AND AS UPGRADED USING
VISCOELASTIC DAMPERS IN FRAME BRACING.

= BIAXIAL AESPONSE OF REINFORCED CONCRETE FRAMES, SHAKE TABLE
TESTS OF IN-PLANE VS OQUT-OF-PLANE RESPONSE OF REINFORCED
CONCRETE FRAMES WITH.MASONRY IN-FILLS. FUTURE RESEARCH TO
RETEST DAMAGED WALLS AFTER POST-EARTHQUAKE REPAIR,

~ STRENGTHENING OF PRECAST CONCRETE PANEL CONNECTION DETAILS
PLANNED AS FY 93 NEW START PROJECT.

. CONTRIBUTED TO DEVELOPMENT OF U.S. AND JAPAN DESIGN
CRITERIA FOR REPAIRING’ AND STRENGTHENING: REINFCRCED
CONCRETE, STEEL, AND OTHER BUILDINGS/STRUCTURES.

* T/C RECOMMENDATIONS WERE INCORPGRATED INTO BUILDING
CODES AND PROFESSIONAL PRACTICES, AS ILLUSTRATED BY
REHABIUTATION PROGRAMS USED BY THE CITY OF

- LOS ANGELES TO UPGRADE EXISTING MASONRY BUILDINGS TO
RESIST EARTHQUAKE FORCES.

* INFLUENCED CHANGES TQ U.S. AND JAPAN DESIGN
PRACTICES. TO UPGRADE EXISTING STRUCTURES.
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sxB) THE DEPARTHENT OF ENercy (D

Natural Phenomena Hazards Policy is established In
U.S. DOE Order 5480.28 RN

lg .

*  Reguires Design of New Facliiiles snd ——
Evslusiing of Existing Facilities for
. Earihquahes
Exireme Winds
Floods

* . Uses Graded App';onch‘

Hoquir'vmor;is have varying
conservatismand rigor. .

~  Estab S Performance Categories

OOL-ITO-187%97
Ovveinp Masané Corma)

> " Defines Performance Goals for each
Performance Category

Applles to Bulldings, Equipment,
. Plping and other Structures

Eatel

Consisient
Guidelines.

Hazard 'mitigation methodelogy consistent for '
DOE sites located throughoutthe U.S. L o
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WORKSHOP MAY 1991, TSUKUBA
COMPLETE LIST OF PRESENTED PAPERS.

Some En;ineerlng Aspecu et Gtound MotIon Characterist\‘cs
Clarified: from . PWRI - Array. ‘Observ-tion Recordx
Ken-ich Tokfd:, Keﬁchi ’Iarrmn l(oh sza\vr pwnr

"‘.ol’ Selsmic Strong

Eiichi: Kun'btyuhtw '1'. Yiang, 'l‘adashl Ni:rc H ,ngmh. S
Kumim' Shozo Nishioka. 'l.'oyohashl Umvemty .of. Technology

in ' the "United: States
Panl C. 'I'henhaus: USGS

The Sefsmote:tonlc Buis for Earthquxke Hazard Asstssment

" Stntn; or Strong-Motton Earthqunke Measuremen:

Keiichi OSuni. NIED

Chancterintlon of “Earthquake Ground Motions and Design
Entthquake Losding - of Highway Bridges -
Kazuhiko K:washxmr PWRI

Seismic Design Criteria to Meet Prodbabilistic Performance
Goals .

James R. Hill, Robert C. Mumay, Stephen A. Short: U.S. Department
of Energy

Selsmic Loading and Safety Evaluation for Building Code in
Japan
Yoshikazu Kitagawa: BRI

The Application of E:rthquaie Hazard Assessments to
Building Codes In the United States
Edgar V. Leyendecker: USGS

Japanese Experience with Seismic Design and Response of
Port and Harbor  Structures
Susumu Iai, Yasuo Matsunaga: PHRI -

OBJECTIVE

Te develop techmqua ard exchangcm.formahon and experiences on: 1) -

_engineering: characterizstion of ground- motion, 2) mapping techniques for

displaying ground mobion data, 3) jory 4) siting and duxgn

' apphadow, and'5) urthquake hazard risk assessment. -

e IMPACT

© The I-‘irst U.S -szan Workshop on qurd/ Risk Assessmeént and Dcsign

Earthquake Loading was sponsored by the Task Corrvnittee E, and was held on
May28-29, 1991 at the. Public Works Research Institute, Tsukuba, Japan. Four
presentations from the U.S. side-and ten presentations from the Japan side were
made.

SAMPLE PAPERS
23RD JOINT PANEL MEETING 1991

The Worldwide Earthquake Risk Management (WWERM)
Program

S. T. Algermissen, Walter W. Hays: USGS; and Paul F. Krumpe: Office
of Foreign Disaster Assistance, AID

Distribution of Liquefaction in the Saitama Plain by the 1923
Kanto Earthquake and Geomorpholog:cd Maps
Tadao Dok, Takekazu: ~Adagiri: CST

""Haxud" ofo faction Potential at
Mormon Island Auxiliary Damy Cahfomu, USA
David W. Sykora, Ioseph P. Koester, Mary Ellen Hynes: WES, CORPS

Evaluation of Penetation Resist
Assessment at Jackson Lake Dam
Jeffrey A. Farrar: BUREC; Nario Yasuda: PWRI

for Liquefaction

Earthquake Hazard and Risk (Loss) Assessment Technlqucs in

the United States - A Review -
S. T. Algermissen: USGS

Selsmic Hazard Assessment - States of Practice in Japan -
Hiroyuki Kameda: Urban Earthquake Hazard Research Center,
Disaster Prevention Research - Institute, Kyoto: University

Engineering Risk Assessment of Seismic Ground Motion and
Ground Liquefaction
Ken-ichi Tokidx, Keiichi Tamura, Koh Aizawa: PWRI

Thematic Mapping for Hazards by the Geographical Survey
Institute
Tadao Dohi, Masaharu Tsuzawa: GSI

Setsmic 'Hsza;'d and Ground Mbotion Studies in Japan - A Study
Perspective - R

Tsuneo Katayama: Institute of Industrial Science, University of

Tokyo

Seismic Hazard of the United States

I
TS

-V«rm

i ; \ High
- i |
L P4 R, B
~ VA woden
T~ & 4 \EEES Pt Fieo //4 e
Alaska ’ -

=

Virgh Istands
Building Codes and Regulations arc based on Seismic Hazard Maps,

O

SAMPLE PAPERS
24TH JOINT PANEL MEETING 1992

Seismic Design C iderations for Jordanelle Dam
John Wilson, Pexry. Hensley, William Engemoen, and Francis Mclean:
BUREC

Dtvclopmg a Sem.mc Saft\y Program

Donald Eagling: LB
Worldwide S ic Risk Manag ¢t Program-Progress Report
Ted Algermisser: USGS )

Considerations on Evaluation of Seismic Force Acting on
Embankment Dams and Its Simplified Predxchon Procedure
TadahzkoFuys:wx.N Yasudaz, N. Mats, , and K. Yamabe: PWRI

Resolving Uncertainties in Seismic Hazard Models
Jeffrey K. Kimball: DOE



TOPICS ADDRESSED

‘Observations and Seismic Monitoring
Seismic Risk- Analysis
Effect of Soil Liquefaction
Hazard Mitigation
Network Assessment

'Pdstéérthquake.:ResPOnSe and Damage--

. Detection .
- Socioecomomic Impacts -

. Directions of Research and Development

_391__

A TRAN-CANADA GAS PIPELINE DESIGNED
CONSIDERING STRONG EQ SHAKING AND

PERMANENT GROUND FAILURE

B RN
R P
~ wrh ;

ACTIVITIES

Meetings, Seminars, and ‘Workshops
Exchange of Guest Workers
Collaborative Research
Joint Demonstration Projects




— g9 —

DEMONSTRATION OF TRENCHLESS
TECBNOLOGY AT THE TOKYO GAS
RESEARCH INSTITUTE, 10/92

OBJECTIVES

To improve the behavior of lifeline
systems during earthquakes, and

To improve engineering and other

seismic countermeasures, such as damage

estimation techniques and inspection -
procedures

WORKSHOPS

First U.S.-Japan Workshop on Lifeline
Systemus, Washington, D. C., 1984

~ Sécond U.S.-T apan Workshop on Seismic

Behavior of Buried Pipelines and

- Telecommunication Systems, Tsukuba,

Japan, 1984



0 Third U.S.-Japan Workshop on
Earthquake Disaster Prevention for
Lifeline Systems, Tsukuba, J apan, 1989

0 Proceeding of the Fourth U.S. —Japan
‘Workshop-on Earthquake Disaster
Prevention for Lifeline Systems Los.
Angeles, CA, 1991

- 0 Fifth U.S.-Japan Workshop on
. Earthquake Disaster Prevention for -
- - Lifeline:Systems; Tsukuba Japan

'» October 1992 .

- ,TYPICAL DAMAGE TO OVERHEAD
. SUSPENDED:EQUIPMENT AND' CEILING IN:

CLEAN-ROOMS FOR . MANUFAC

G'

JULY 1990 PHILIPPINE EQ (Courtesy EQE)

VISIT OF MISATO PURIFICATION PLANT,

MISATO-CHI, JAPAN, 10/52




LIFELINE SYSTEMS

GE,

K, BAY BRID
Q, CA, USA

COLLAPSE OF BRIDGE DEC
OCT. 1989 LOMA PRIETA E

age
cations

ni.

'Electrical ~ Water and Sewag
Liguid Fuels °

- - Gasand |
- Transportation. Telecommu
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PARTICIPANTS OF THE STH WORKSEOP AT

TSUKUBA, JAPAN




SEISMIC TESTON FIVE STORY FULL SCALE REINFCRCED MASONRY (RM)

THE THIRD PHASE US-JAPAN EARTHQUAKE RESEARCH PROGRAM INVOLVING LARGE-
SCALE EXPERIMENTS. UNDER THE AUSPICES OF THE PANEL ON WIND AND SEISMIC
EFFECTS OF THE UINR, 19341933

ACCOMPLISHED BY
BUMLDING RESEARCH INSTITUTE, MINISTRY OF CONSTRUCTION, JAPAN
AND
NATIONAL SCEENCE FOUNDATION, USA

OBJECTIVES

Specima Actrsier

The targel of the Japaness gprogram is the developmany of
somprehansive design guicelines for meSium rise RM structures, fa
JaricUar, the Eve $iory 2pantmiad bulding.

The Gve siory 1 sca’e probolyps test on 3 reinlorced concrels
Tasonry budding was planned and canled out b order 1o
1pe0rm ety vandy analytical mode's which ars assumed 3nd deay
aihinths draft of the Sasign guideines.

Reotiion Voll

15,178

X
MAIJOR FINDINGS
. LOADING METHOD
V. Yery little distress and alaast elastic
respaase agafngt 0.2G 1oad level.
2. Latersl Yoad capactty was 968 tons (3 16
Toad level) at s bulldieg drift angle of
/890 (0.52).
1 il d by £ ' et iied: i d ety
aflyre mechanism wias governed by forastion [ L B S
of flexura) yleld hinges at besas ¢nds and A u'i"n i
the First story valls. .

@__ ve S ves Lo wul Lo Qs € wm o v

4. Flesural deflection was caused by the
rotatfos st the foot of first stery walls, £
Flesyral deflection vas SOT of tota) g
deflectfon at the First story. 3

5. Story stiffresses throvgh al) the storfes. ®— — --d1-
Cecressed graduslly and sizultsresusly with [« i
fncreasiag latersl load, )5 fo s 3 .'!.

3

6. Trassverse walls (refaforcezents) grastly O — Pttt ot G I N R |
contributed to fncrease laterad Yoad capacity
of the bulldirg.

1. Floor slads {reinforcezents) also greatly
contriduted to fecrease dean flesursd

|
l‘ At iinier) 19
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VISITING
RESEARCHERS

| . | INFORMATION X
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TASK COMMITTEE (J)
WIND AND EARTHQUAKE ENGINEERING
FOR TRANSPORTATION SYSTEMS

MISSION:

® Plan, Promote, and Foster Research and Disseminate Research Results Through

Exchanging Technical Documents, Conducting Workshops, and Exchanging
Researchers.

ACCOMPLISHMENTS:

® Held Nine Bridge Engineering Workshops in the United States and J apan With
More Than 400 Participants Since 1984

e Published More Than 250 Technical Papers on Bridge

Design, Construction, Testing and Evaluation in Eight
"Workshop Proceedings."

e Exchanged Several U.S. and Japanese Researchers.

e Conducted a Special Seismic Retrofit Applications Workshop.

e Cooperative Investigation of Miyagi-ken-oki and
Loma Prieta Earthquake Damage.

SIGNIFICANCE:

e Improved Structural Safety and Performance

Through the Application of Shared Information and

. Loma Prieta
Technologies. | Earthquake Investigation
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u.s. - Side Organizations
Panelon
Wind and Seismic Effects

Air Force Civil Engineering
'Suppbrt Ageqcy; USAE

Depaﬁment of Energy Depariment of Hodsing and Federal Highway Administration, DOT Forest Products Laboratory, DOA
S . Urban Development




e Y
S el

Waterways Experiment Station, Army

Cffice of Foreign Dié.és_ter Assistance, DOS

National Institute of Standards National Oceanic and

and Technology, DOC Atmospheric Administration, DOC

Agencies not Shown

Agency for International Development; DOS
Department of Veterans Affairs, - °
Federal Emergency Management Agency

National Science Foundation
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SPECIMEN : PA2

LOADSTAGE 792
LOAD 1589
e 0.011 w

Boundary Surface, Smooth,
Rough, with or without Shea
Key , with or without Re-bar

Norma} and Shear Stress

Precast Concrete

\ : Ficld-cast Concrele

Bent-up Bar
Design Element for Anchorage

- Ficld-cast Concrete
" Design Element for Joint Shear

> :
L poundary Surface with or
cary ot
- withott Shear Key
Dcsmn Elemcit fof. COﬂ'lprSSlOl‘

and Shear
e
L Moy Crenttrr
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.‘/ Shew ind Comnprtitnon
RC Wt Parel Flomert
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[nternational Institute of Seismology and
Earthquake Engineering W

BUILDING RESEARCH INSTITUTE, MINISTRY OF CONSTRUCTION, GOVERNMENT OF JAPAN

O MO T % B s

I E I E R EM R TS5

The Internstional Institute of Seissology and Earthquake fngineering (/156E) ~has
been carrying out & special training prograx for scholars and technical expérts in
sefsaology and earthquake engineering fros earthqavke-prone developing countries and
a lotyg] of 823 participants froax 55 countries had been trained since its [navguration
fn 1962, R

ERERIPBCH, HBBECUETINRILAOMRY “HMBEIRHTFORREDKH
FEMBICUEHEREET-TEY, VIONFORULUIRAEETEME, 5+ BV EHR 5,

YrTraining Program BREWE - YeTraining Activities YHEEY . :

The training is classi- 3
fied into three courses.
-2 amhrhd,

Rogular Course | Iadividuat Cowrse { Sominar Course

Iyl
Toses ol 2 H - 10
i . g

11 moiths Kbitrary | moath

Ouration | (Sap.-Jul. {less thaa [evary el

sy yod) 1 yesi) yar |

5‘::::”' . Lectures,

Traleing N Individual Stody | Discussion 288
Indrvidual Study Eiticises
14 moaihs)

- 'Sgismbn < | Seismalogy /| Selsmology of
Felds Farthquaks Carthquate farthquate
Engioasring {aginaeriog Engineering

Y¢ IDNDR International Sywposium 6n Earth=
quake Disaster Reduction Technology -
in Commemoratfon of the 30th Anniversa-
ty of International fn§titute of . .-

N Seismology and Earthquake Engineering

R EMETH R EORELES
P . - IDNDRIH ZE B S EX IR RIBR Y vk Y 94

| [V ST Iy VP N B

Y Number of Ex-participants
WieltoZ2d AR

.'/‘d'; . o ,"“f(

y *Number of Ex-participants overlald on to
1 & selsmicity map of the world ...

B (As of July 1990) o




25th Annlversary Symposium of UJ.N.R.

FULL-SCALE SIX-STORY STEEL BUILDING BY
MULTI-DEGREE-OF-FREEDOM (MDOF)

PSEUDO-DYNAMIC SEISMIC ‘TESTING METHOD
U.S.~-Japan Lcrge—Scole’Tesf, Phase 2, Steel Bullding, 1981-1984)

OBJECTIVE: o - - | , :

To Improve selsmic safety practices thiough studles to determine the relationship
among full:scale tests, small-scale tests, component tests, and analytical studles, focusing
on STEEL BUILDING., '

SHARING OF STUDIES BETWEEN U.S. AND JAPAN:
Joint study by U.S."and Japan: T . , R
(1) MDOF pseudo-dynamic tests on 2x2 bay six=story steel bullding (full-scale)
Japanese slde studles; R L
(1) Static tests on three-story braced frames (one-half scale) .
(2) Statlc tests on one-story frames with composite glirder (full-scale)
(3).Dynamic tests on steel/composite glrders (one-half scale)
(4) Statlc tests on column bases (two-thlrd scale) = - o
®) Ver:f_lc;oﬂon tests on MDOF pseudo-dynamic selsmic testing method (one-third
scale : o : '
U.sS. slde studles; - I o '
(D) Stdtle tests on beam-to-column joint sub-assemblages:(full scale, 1/12.5 scale)
(2) Statlc tests on EBF shear links (full-scale) . - o , »
(3) Static tests on scaled steel framés (one-third scale, 1/12.5 scale)
(4) Shaking table tests on scaled steel bullding (1/3.3 scale) N R
(9) Simulation of selsmic tesponse of full-scale steel bullding and static tests on steel
braces In CBF (full-scale) .. S I ‘
(6) Development of new pseudo-dynamlc selsmic testing method

S R  —
AR F SR — . N
L : N ’ . ;r . "
: |50z | 2
104

";q> e '- Q@ ' S T
S puctlle Shear Link In EBF B
Full-Scale Steel Bullding with CBF © . . Full-Scale Steel Bullding with EBF

o Patyy S Pat

'RESULTS::.
(1) Establl
- to fllksce
(2 Vertlficat]

- ecgomponent tests -— Smiall scale tests'are not appropriate fo stud
(@) Veilficatlon of ductile $élsrle behdvior of steél bullding with EBFs

- () Recognifion. of Importance of high straln concentration at jolnt detalls
(6) Verlfication of Importance of 3D effects on overall bullding behavior

Ishient of MOOF pseudo-dynaniic selsmic testing mefhod and Its application
o of usefulnesses of frame aridlysls methods, small scale tests and

tests -— Small- seale’tests ate not apprdpriate to study local fallure
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U.S~-JAPAN COOPERATIVE RESEARCH PROGRANM

REINFORCED CONCRETE: IUlLDlNG
» y BUILDING RESEARCH INSTITUTE], |

j Okamoto, Nakata, Hiraishi, minosono
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KB L, BRINKXRERN, :'JII?'A, E!?llikﬁ’:h!.lll. '{M?A 'HM"I*;Y—H#III.
AX=86.5m, HHEIR=3,875,000m /=45, 5m, KA =647,000m : B =84.3m, S{kM=3,715000m’

*i‘lf’lﬁw &*xusummﬁ& “FYS0IH, BRI, ﬁt;tlll#_%rzzslll. ' n:w-«. BEMAFRIESIN,
WA =40.0m, W¥IR=870,000" B3 =52.5m, WM =1200,000m R =112.0m, RHEMR=10,350,000m!

ﬁﬁ(i&'b xuz&mmzﬁmwn.
BA=158.0m, W{FIR=13.100,000m’

E"I?A GJ:)IM( ®Bai,
AF=66.0m, RXM=2,233,000m’

LS N o
sl 4, ﬁlll*%’-*ﬁlll.
AX=119.5m, WIEM=6,900,000m' am—loz Om, BEkI=4,900, 000m’ AR =140.0m, BIEIA=6,894,000m'

CERI . RRINARAEN,

—IHI N fmmﬂ&,.cmn.

*;mam. KRB R L@, Y b, z"rwum i, MY A, Y B TAD N,
BX=83.0m, Mixm=3,000,000m’ =91, 7m, IER=1,622,600m MAE=42.0m, LIEN=570,000m’
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All Weather Working Environment
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JEDERIRALRIALE T,

Conslruction site is covered by sheels to
protect from the allecls of the weather.

$ 20— — L Conteo) Room

2RO e B ER(IZAL,
Refer 1o [ on the page 2.

¢H lm::7‘5‘/w>')7b7-/7'}/
S A5 A Lift-up System

IR—-COE] LI BERCLA,

Reler 1o E] on the page 3.

SRIHBE BHRS 25 L
Material Transportation System

AR—ZOR H RIS,
Reler to F on the page 2.

/
A

& 5R T Steol Frame Erection Works

B IDMA A4 T RIZULI R R RO A L. fE
(M) RWFOL AMBIET, & HILAK
IALET,

Auvlomated erection ol sieel columns and
beams and aulomated welding of stesl
cofumns and beams reduces fabor,

-4 ATy 25 A

¢ IRM T % TMAL Prefabrication

WG AL IR RN SET T L7
TE(T B EE) 22 FNICEM. RIBR-
BHRLAF LTS BALITTOEET,

Structural frames, (inishing materials and
HVAC equipmenis are prelabricated. Yhey
are assembled aulomatically by Material
Transportation System.

| %188 K External Wall Works

2SR AT~ E R,

Prefabricated unit of curlain wall Is used 1o
signilicaally reduces time.

SRR DER

- Construction Wasle Elimination
BOOURPTUHt 2o METHRE S
KHRIERLET,

Reduclion of packing malerials  and
Introduclion of pre-cul and prelabricaled
malerials eliminale construclion wastes.
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