| SSN 0386—5878
TR A A ¥ $3388E

UJNR

Tsukuba, Japan

R - TERBSEFME S

56 27

O

ERBEHE

 May, 1995



Copyright ©1995 by P.W.R.L

All rights reserved. No part of this book may be reproduced by any means, nor translated into a
machine language without the written permission of the Director General of P.W.R.IL

= ORAGE, :l:*ﬁ)F%i‘frﬁ%ﬂ)ifiEEi‘ﬂ%’("ﬁ]ﬁ‘L7’: LOTHS, L 25 Ty A SM XU — TR,
BB, AARDIRTEOLHIC & 2RREUS Lo R TUdh bhw,




T KW RBEH
#33885 1995412R

UJNRIS T - i 5 A 02 35 P9 88 &

% 27 [l & i

H

2 W

o R BF oY
X on M 74K LS
RSRSRE 3% W WP g2 &
FirAD A | -
OB WF o o=
WEERG ST P B WF g =W
i = WP oYe &
7] T W

E B

AFRHE, 1995416 J116 1 ~19H =, MR 1ATY S T I S e UTNR I - i)
BEHHGE WE27 ARRSA OB 2 G T 5 b DTH b, AATSSCHI S i
3(0)4%}«"\ AAFHRED A r & a— v, MBI, BIE#0 & 0P UINR O8%ZE. %

-PE& o)fUH%’t b 3: &5’)7‘\_ {)@’Ctt) © o

2,

f—r7— K UINR. BT BHETE T,

i,

§F, SHL



B la] B R R B e e e e 17
PEBE IR B A e e PR 25

B SCHETE o BEEE e e, 71
FI ARG SCHETE e, T T PR e ceeeee 73
KAUEB LT TR B T H F o, e 107
BF BB B oo e e 117

FEBE I FT ED oveerorrerere et et ettt e e e e e e 133

UJNRFE - T B B M R DEETE oo, 161
it B - A B PTIR R B oo 171
B B RBAME IR IR cveeeeermeeersmne e bbbt et evesieeeenrhee s ninees 175
Tt J - T B T PIEE D T B B - reereorreeiie e e e ste it ete s et 179
PEBILTE G oot SO P SR PR PR PRI 189



ARSI

N

PN

2

&



. BRABE-RIF4—vF—BIE







GREE X571 -V 7 —HE

ARHA

SA16RA (X

10:380 B [ BHFARHE]
11 :45 @Ra&Miw
12:00 B& R4 dliivrem RO SR [ 1 Bfxias)
13:00 Eyvarl (METH1) K8 — R.N. Wright
13: 00 Mgy —2 &t PCHERIE (HHXA T Y v F ) OB IS B4 T
Rk B MDA GBI
1 3 : 20 USGS Northridge Earthquake Digitized Recordings
Gerald Brady, USGS
13:40 ZJbkiWiarsy)— MY o kbh& gk
FERBUE (BB BONDIRN) « BFHE— GRARR) | Jbilk = (A
B M W OCRAAD C RIIDES GRECRSEAZER RV
14 : 00 TestRequirements for Base Isolation
H. W. Shenton, UD, A.W. Taylor and H. S. Lew, NIST
14:20 Gk
14 :40 48
15:00 {EERiTbay
(A ImEiesE D RN (524 <£xik=]
(B KBIYBRF i) [631A £xak ]
(C : WM D BEr. HAE L R T )
(G : WO R & RIREH &M R X7 L) (626 £xEK#E]
(D : ¥ A RIS [63IB &xi%=)
(K : HEpERER o hE « Wt 24 94 ) [631C Rik#E)
16 :40 ik
18:00 MHHRHAHEMELLS Vs

GRyvy v b— b TEL 0298-52-1151)



5178 (K)
9:00 wyvar2 (MEINE2) -
O : 00 199445 Jbdg B HUCH ity B4k e 45
HHEZ., BRI, KEAY. BRE (LA
9 : 20 Cost—effective Ground Improvement for Liquefaction Remediation near Existing
Lifelines
Ronald D. Andrus and Riley Chung, NIST ( Presented by H. S. Lew )
9140 AWM. FAEMRRE LOLMMBEHOVRIICEZ 0y 27 4 I8 ADEA
BT MIvER O Ll K R B R MO Bl
BRI N B RERK. H TR (LA
10 :00 Seismic Safety Evaluation of Sanitary Landfills
Ellis Krinitzsky, Mary Ellen Hynes and Arley Franklin, WES
10:20 Rk
10:40 4k#
11:00 +yvav3 (MEIES) ME-HB W
11:00 MMOFEEHEC LS MEB)REO BEMTF 1k
KEB . AMAR (EARFLETD
1 Vl £ 20 The Use of Seismic Hazard Maps for Improved Earthquake Risk Reduction
Richard . McCarthy , CA Seismic Safety Commission, and James Slosson,
Slosson & Assoc :
11:40 Experimental Research on the Use of Viscoelastic Dampers in the Rehabilitation
Lightly Reinforced Concrete Frames
John Hayes and Pamalee Brady, CERL ( Presented by Steven Sweeney )
12:00 §Ftek
12:20»§ﬁ($%:vﬁﬂ$ﬁmm%m) . [1pr&ige)
18:20 tV/a/4(WEI?4) : %E e M
183:20 TV#?Ah¢£PRCEH®MEﬁ£%%ﬁ%ﬁL%?%§%MW%
L FEFIER. A . KEBE (LRHER)
ié&4o'mﬁﬁﬁﬁwmgnxwaﬁmmxﬁwgﬁmamr
’ HHE®E. PAB . EAECE (BRE AR
14:00 Comparisonof U.S. and Japanese Highway Bridge Seismic Design Criteria

W. Phillip Yen, James'D. Cooper, FHWA, and Ian Friedland, “UNYB




14:20 Verification of Stone Column Construction Using Field Instrumentation Data
Rick Kelsic, Mike Stevens and Frank McLean, BUREC ( presented by John Ake)

14:40 NewDevelopments in Civil Infrastricture Systems
K. P. ChongandS.C. Liu, NSF

15:00 &

16:20 4kEl

16:40 HEESXITHAY
(F: 54754 KD Kk k) (524 %ikeR)
(H : BRI B 5 8D 38 & 2e58) [631A &ak%)
(T : MR O M) [531B &g )
(J:&Eyz%AmmmomE&m) (526 k%)

17 :20 4kik

18:30 HBELAWRFEREL LS o _
(VAN V4RV v b— T 0298=73-3150)



5A18 Ei (*)
o R
9: 00 'tZ//a/5 (ﬁﬂigil"}"S)
9:00 fas;mzw 7Yy BISERED MR '
NH—E. KEAH. ﬁ$&ﬁ\ﬂﬁﬁ(iAW%m)

#% & — R. N. Wright

9 : 20 Shape Memory Alloy Dampers for Seismic Rehabilitation of Existing Buildings

9:40 NATYy FHEICHT S HKIRBFE TR ?l%“&vﬁi?zbwﬂ
P2 N2 (EENBEEHT)

100200 AR
1020 Al

10:40 ¥®yaré (MEIFE) - B — R.N. Wright
1 0: 40 Offshore Research Results from Hurricane Andrew ‘

Charles Smith, MMS

11:00 %kot‘QELd’LtﬁlﬁtlﬁkﬁoU‘Zaﬂ}ij\ﬂéﬁlfﬁd)iﬂﬂﬁtx

ekl . (oK)
e G, BiERE—. B 5 (Ziﬂlﬁilx_;?ﬁff%/\ﬁj)

1'1: 20 First Five Years of NSF’s Collaborative Programs in Wind Engineering:
Results and Future Activities
Bogusz Bienkiewicz, CSU

11:40 &fek
12:00 B (EH: EHhme [ 1B2mE)
13:00 yay? GURRHHMEIL) #E — R N. Wright
183:00 199 6.i%/HERMAE®DH '
PHEAE L. HINER (REFMBAILE)  FHEH, Bk,
H WA (REWEDT) _

13:20 19954 RMEHMMECSY 2 0BEREHE -
MR, SBFIERS . b R [TE M B A B ([ M)

1340 SURMMMRI S SR MR COMEHIE
IR KN M BT Al R BRI

14:00 3

14:20 4Kk#f




14:40 ®yvar8 (JTMEMHHBE?) % — R. N. Wright

14:40 19 96ERMAMMMBIILEZS Y ISHEDYA—D
RS N UMM RE LKD)

15:20 1995 nUliMtmic ks sto W
| AU W R RA 2 GRERFAT)

15:40 Ffek

16:00 4k
16:20 9—2vgyw #%BE ~ R. N. Wright
17:20 ki

18:00 {fEAHEHE



P TR TR R

5B 198 (&)

%

N

9:00 tyvalr9 (ARKHFHEOBRASHE  ®IHIZHT 2%
BE-BE N e

9 : 00 Technology Applications by the U.S. Federal Emergency Management Agency in ‘*
Response, Recovery, and Mitigation Operations Following Natural Disasters ‘

Bruce Price and Bob Fox, FEMA ( Presented by James Cooper, FHWA)

9 : 20 SEMHT B BYUMMHMO U « R ¢
~ YR ¢ LA T T R - L AR DA —
DUARLIE. WY, HARME (BT ARPAD)

- .9.:.4.0 Epidemiologic Methods for Assessing Wind— and Scismic— related Health Effects in
Disaster Response
Josephine Malilay and Eric Noji, CDC

10:00 &fek

N S P D e e s e

10:20 4k

10:40 ®y¥arlo (BEMRUHK mE B W
10:40 aVEa—%—095749v 0 RALBMMBERY AT A
RBEN. PbED., PRER. kIEE (EBEHTAT)

11 : 00 Tsunami Reconnaissance Procedures
Harry Yeh, Univ of Wash

1120 b Al M T ST B0 B 2 O SR
—H2H. RO IR E LT~ |
BB . BOEE (oKBET)

1 1: 40 Breakwater Armor Design Advancles
’ William Roper, CORPS

12:00 &t

12:20 Bf GERE: BEHFAM [1MsamE) :




13:20 {fEiisye

D IRBIEB EZDFA

D RSB

D SO BREE. PRI R O %
Y AR

PS5 AT TA RO SR s
D HEEY ORI & WA SR Y 25 A
D HUREE I 51 B AR D R 8 & g5
RN R N i

D B Y AT LD R - TR ®
: MEPERERR DT R, o WA 1

A= TTOoO=mToOowW>

15:20 H#
15:40 BERHERORIR

16:830 4k

16:40 M&H
17:00 M4

18:00 XEMEHELE Yz o |
(h7IVT5 0 FRE B 0298-56—2211)



AT 4 =T —

SH15R ()
5A208 (4)
5H21H (H)
bA22R” (A)

5H23H (k)

SH24H (k)

bH258 (K)
bH26H (&)

bH2TH (L)

Ve |
WS B T S B

ICRGF TR /3
LAER B ERE
REWAYVUEy 7 BB E
S (M EFEESTHES )

WA — SF i Il 5
L 3 3 2
& f (R : 8 T W )

S0 R R — K
TH M RIEE
FH. BEUE

NN
W) 7 % KA 4ARL 4R
RN NN S R
VR N FIE L F- S
SRS =T CEBE AN E A A )

k JE
MHEUMRAR (REEE) HE
SRR R S B (MO AR N =3
Bt — 5 4 '

Sl - %5 |
S LT M S T AR M
T B B M U T (B A AR AR

%
i e < 40 5%
K 3 B2

L BE R
B 7 i

— 10— -




i
ﬂ‘l&

2 m#




itz

.A.,}.\

Ty



SEBINE

KB (77 2Ry MIED
i € & Dr. Richard N. Wright

WS 2

BN

Mr.

Dr.

Dr.
Dr.

Mr.
Dr.

Dr.

Dr.
Dr.

Noel J. Raufaste

John Ake

A. Gerald Brady
Ken P. Chong

James D. Cooper
A. G. Franklin

. S. Lew

¥illiam E.
Charles E.

Roper
Smith

. Bogusz Bienkiewicz
Dr.
Mr.
Mr.
Dr.

Josephine Malilay
Richard J.
Steve Sweeney
larry H. Yeh

McCarthy

RS T AN I T sl - B KBFSE TR

MBS RSCAENER DTy - B KBSt )
W'Ju?'l'”ﬁiﬂﬁ

HBH  HIRMET 7 b=y 2« HERYIE R i

R B 2k

8/ 2 L Eoa L A (e W N e s

MBI LHRHE Y X7 A T ok 2
WMo s AE

SERAE LI S8 TR

RETEA T RBRK G BRI S R T2+ Bk
MU E

RARSA I SCARHC I o B KRS
R

BRI T IRBRWF SR BHIE ST s 1

WA GRS BN 3 B - DFZCSnh A 8L S
WE A R

AT FMSKE AT

E LB vy — )é%‘-{nHﬂh o« FERE R

MR ez B e
2 G S M R T A
7Y bR AT



FAR (H-F500)

&

MWEER &
=l
R O
j&. F/
NI
N 5B
i )
O
R
W
oK
¥ W
R B
&
% 5
SEA
- 30N
K BF
®
% H
o
o w
1
B ¥ K M
X )
M m
i W
NI
ffe 1
o By
ol
M
woR
PRMFER ft B
. S
w )
maEe
- <1
N

BN
R I
Wekmi

SHE SR EREE

HEH REUSSBRAXS
W

oo
= =
o SR

= EF
k=-=1
o

B AR

+
1

SFTRTHY HBEXRDaH

BRERVEBEHRT | B

SHRENIES | FE D

S E KB w
gg

e

SmEwaRe

(g
=
&
3l

@@@§m@@@@@@

B E

¥
L

Sr
b= {1{ S - 11113 ﬁg =il ul{l T
s B o se e m

REEBISS &

3%

&

H

| e
@mm@mmmﬁ

AR R
oo o

LR

=
3

N N éﬁﬁ
s B o

\'\EBS"\\ \‘#
LR g R R

s

N

S NS -
N NS N N N

e q}
F J -
NS N N N N A T W N W AR SN N N

T .
vvvvvvvvvv

LKW
o N AN

st n

LRWRT P
LARHET KE
IR SR R B

BRI MR

) SEBAINDF DT ET

BT B KR B

ik BRI AT Bk R AW E
AR B K R RS R
T LRTEE %iw '

HR ST SE @%MEI%WE
SR B 58 s

WG R mﬁw%5ﬁ
)

LR

Y UOMT 4 VY LR RE
P

B E AR WG HE
TR BB SRR E

W N A
et
v N

SR E%Wkﬂ%iﬁ

ST BAHET Y |

‘Lj\ﬁ’fiuﬁﬁ' 57 Aﬁﬁﬁ
HRSITRDT RS
B SRR R

o OmEWRE
SRR A E
AR MR BKE KEEER
HEPIADT BSHANE
TARET HEEREE
Rl TS b Eo BT
BEFRT ERWAZE
BB RN E
LR BRI RSE—RRE
BB ATT R ISWrsE
BIFELARMRD M MHET e S E
LRI HEERA AR A S E
TARET HEERERRIEEE
BIREAAT BHHROBHERE
HABITEDT OB B L H e
MBAKILG B PAMEE SRR Y
FARERTT MR B S B e
HARBRT  HEE

PSR EAREADT EHEE K Bk s R
BRRER ERE ARy

mE

AWK PREEY

-1




1]

SEEE

I
th
/N
¢
il
I

IHEEZE >

EESE W

il ] ﬁ ..
ExSxse

\ N & N\ \ N\
m o oo

HEMEERTWITT R e
NI B TR O
H-pbe M= anE
HFELAWFRDT Mt it s
SRESHEAERT AR R B
LARWRTT PR



Fovmasn,

o
ST AR S










KIS I S8 FUINC I3 5 12K 22
B 2 ) 2%
22 7 4 AR A
WK TS )1 6~1 911
LB 1RSI (IR < TR AL 1)

WL DK RN B,
Lo B2 74 RMARAE. WIRICE > THIBIERN M OISR DB L % 5.4 1o o I« 1) 52 18) 15
WIS UM DI BEVEIZ B A . AR ROMSIIMD TN TH S,

2. W2 6MOARMILUE. iDL D Bimmrigahic,
a. WHDRH
S ADWIRAEDREHRMNR SNt T b BEIKE GREHIRTT 25— 2= 7 TREASIC
meAE U BRI I g0 2l « Sehli Uy AARTE CLARDIRTT) MR T T b
IR RER P E RN . W 1T, X512 3 ADKIHMDESe# (M. Yashinsky : 4 V)
7 AN T ZGBIR . P Yen M. Britt : SR FF) AN KW RINC AR U, IR AEL.
MR RRF DI D DOWFFE AL . K Ulco X OH1T, SEETAES I 1 8~ 1 4 Hiz kAW
KTt N/ TISROWBIE - (CBBEHIZIT B —27 v a v 7112, KRB S
LS. LewZE HLLF 5 DU e MBI L 7,
b. HHiN O3
WS id . HHIOI AR PR, V=2 v ay THRIEEZEBR UL, ZhHD
NS, WIS 0 25 LD Pi3e & B EFT 1 od WF 9% 0D R84 Bk U 7o
c. EEME T~V avS
2 ODWEREMMM X hic,
(L) B A DIBARAE R T 20—~ v a v
oo ERES (HD)
EREAETH AN - 8H, 2Ll HA
(2) MFEPEHEB DR T BE L i do K WM - dtpic A 2 M Ak D — &
Vay e AERME (K) (1)
SERCTAL AL TH~-190H, NX=2 U410, KIH

3. AL, WEO THEEEO 1 04 (IDNDR) HAZALEDARBRRMHGEDN
BB T — 2 Vg y THEBORKREEB LT, 1 DNDRISHT 5Bk AEST 5o

4. HARIEROKREMEA N —13, 199G A1 7 HO MBI UL 2RI
Dl B A MWHPAELIMN Ulco M1 RMHER. 1H2310~28HDIM. BOliZEE LA
) LLF 220 A ARMMAEREN S LewZ B (JH Sp A8 8 Hi0F 58 r) LU 3 4 o K 1B 4 34 2 i
eI NT, H2UHEIE. 2H13H~1 70O, MIHEHRE CLARPET) LUF L
SHADHAMMERE . R ChungZ: Bl (|5 SZAEMLE W) BIF 1 8 A4 ONKEMARIC X D%k
WXhiz, X5z, 3 ADONKEMWMYFFEE (Krinitzskylall.Koester : BEIE L F&BR ok #6308k 1)
MEA (el K s) 2iih, BUBME « R 21T -/, Fhel Hi2 704
MATE. BARME D LRI I S B3RS X, T RO L oK HE #¥) W s IR 12
WU B2 B R O S A fco RS L2 RS fch. AR AR
BT A2 DB, RUAGH LI OHO KB HOARMNEL LT 5 &L RMS
%o



5. ARG, W2 THIARMBRITHE L THEIRE N H R DAENRAMGERRT S, &
NODMBITIE . # RN ﬁ@Hm\“M%W\mx\ﬁiIW\MU%@mwmmﬁm@én
TWH5

6. AWML ﬁﬁﬂ%ﬁ#éﬁ%éhk%ﬁiTKW%#HM%&T“&\HT@7~¢93
y TBIURHREIKRRT D

a.ﬂXW%(A) WD ARSI WS BT —2 Vv a v T
IR 8AE T L WAl . B

b. i (B) W5 2 0B I B TE N A 7Y A 2R A I 1 08 0 2%
R SERRTA.6 Ay N= 7 L Alis 2KIE

c. {EHMR (C, G) W2 EDDORME L VY Dx v MBIV AT MY
59~9Vay” K 8 47 K IH

d. fEgeiss (D) FAMBILFIWT 59~ a v
S 8 41 K IE

c. {ERE (F) HOWS A 754 ROBMBEMSTE T~V ay T
SEWRTAETH L8191, KL, AR

[, fEgie (1) H RO A
SR 8AEA L N7 AN K

g. fERMMR () Wl VORI~ gy
W&7m5ﬁ30n~3ln\o<wm\ﬂ*

h. fE2Eis (J) WL 2HMBRT—0 Vg vy

K 8 4 K

V=0 ayTDAR. 7075 AEAANEE L E A0 4 E®Wﬁ%ﬁf%i?50%®
A EOPHREICHNS L D ET S, %28M@ SRS AN X hs T —2 vy
THHOIERT, W2 SHAFRMAIC B THETEIbDET B,

7. KWRG BEMERONA TV FHE T B FKIE DI RO AL D HRAL X5 12
s % HKIREY @Mﬂ@lwﬂ%fkéooiL\ABAMMMKﬂ¢7 it do K TN R
CHOL 3 e R (| I DGtk H 5 2 EEHRT 5,

8. ARFWRIE, FRE 743 i FH M R AE WM E = o — ALY - J@%Z“%wﬁbko
%2%ummMQmwwmﬁ\/ —2 )y DHE. BLOH 2 6 4R @mw%mbfpéo
RiiE = 2 — —EMBEL CHITE S L AT S, W3 H\HA KB O TEK
1L£k&~lﬂ?7?f

9 ARTAE. MR MEBIC L S OBMD 1D AM Jmmw\w%ﬁH%UL@Mdﬁ
DHESEMZETRO TR AW Udco 43 LIAED WIS, W Y8R B A A@Mﬁ%4/

w AU Uy Home Page 35 k(" Disscussion GroupA ¥4 23 2 & DT figta# 2, EEL\
Afid. WEIRE U T RREBREROFIHOTE B AR Uico LhoT. 4% ED
Zho O B 2L iu\kﬁ‘ 5o COLIUKIRAEMAE ST S 1D, RMART AN B A NET

Bo

Lo,UJNRW%bW%%&%M%%@%28@%@%@%$&8¢Sﬁw\*@xu~9>
FMG A A — 28— J i D1 SAEUE RIS O TWMET 20 ARMRO LMY, oy
GARCHBE. HARBAE Bko . REMEAIHRE T 2, :

Bk




RESOLUTIONS OF THE TWENTY-SEVENTH JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
Public Works Research Institute
Tsukuba, Japan
May 16-19, 1995

The following resolutions are hereby adopted:

1. The Twenty-Seventh Joint Panel Meeting provided the forum to exchange valuable technical
information that was beneficial to both countries. In view of the importance of cooperative

programs on the subject of wind and seismic effects, the continuation of Joint Panel
Meetings is considered essential.

2. The following activities have been conducted since the Twenty-Sixth Joint Meeting;

a. Guest Researcher Exchanges ‘
Five guest researches were exchanged : Mr. H. Shiobara from BRI performed earthquake
engineering assignments as a guest researcher at Virginia Polytechnic Institute; Dr. N,
Matsumoto from PWRI visited U.S. Army Engineer Waterways Experiment Station for
exchange of technical information; and three U.S. researchers performed bridge and
earthquake engineering assignments as guest researchers in Japan: Mr. M. Yashinsky
from Caltrans and Dr. P. Yen and Mr. M. Britt from FHWA worked at PWRI.
Also, five U.S. researchers including Dr. H.S. Lew participated in the International
Workshop on Seismic Design of Bridges that was held at PWRI, on 13-14 March 1995.

b. Technology Exchanges
Technical documents, research reports, and proceedings of workshops have been
exchanged. These exchanges contributed to the development of research programs and
enhanced on-going research in both countries.

c. Task Committee Workshops
Two workshops were held: _

(1) The 4th Joint Workshop on Remedial Treatment of Potentially Liquefiable Soils,
Task Committee (H), 4-8 July 1994, Tsukuba, Japan
(2) The 2nd Workshop on Wind and Earthquake Engineering for Offshore and Coastal
Facilities, Task Committees (K&I), 17-19 January 1995, Berkeley, USA

3. The Panel will continue to seek methods to contribute to the IDNDR such as exchanging
Proceedings of Joint Panel Meetings and of Task Committee Workshops with their
respective country's National Committees for the IDNDR.

4. Japanese and U.S. members performed two- joint damage investigations of the 17 January
1995 Hyogo-ken-nanbu Earthquake. The first investigation was performed during 23-28
January by 2 Japanese researchers headed by Dr. Yokoyama (PWRI), and 3 U.S. researchers
‘headed by Dr. H. S. Lew (NIST). The second investigation was performed during 13-17
February by 13 Japanese researchers headed by Mr. Nakaoka (PWRI), and 18 U.S.
‘researchers headed by Dr. R. Chung (NIST). In addition three U.S. researchers visited
,Hyogo Prefecture to perform field investigations and to exchange information following the
Hyogo-ken-nanbu Earthquake. Drs. Krinitzsky, Hall and Koester from U.S. Army Engineer
Waterways Experiment Station. The Japan-side presentations at the 27th Joint Panel
Meeting on the Hyogo-ken-nanbu Earthquake presented important data and information
about the reasons for building and infrastructure damages. The Panel recognizes the

_2'1*_



importance of using these findings in its on-going work and of the need to continue
performing future joint post-disaster investigations to improve engineering and construction
practices.

5. The Panel approved the Task Committee reports developed and presented during the 27th
Joint Panel Meeting. Each report included objectives, scope of work, accomplishments,
future plans, and other information.

6. The Panel endorsed the following eight proposed Task Committee Workshops and Joint
Meetings during the coming year.

a. Task Committee (A) plans its Workshop on Strong-Motion Data/ Local Site Effects,
January 1996, Yokosuka, Japan. :

b. Task Committee (B) plans its 2nd Joint Technical Coordinating Committee Meeting on
Composite and Hybrid Structural Systems, June 1995, Berkeley, USA

c. Task Committees (C&G) plan their 2nd workshop on Structural Control and Intelligent
Material Systems , 1996, USA.

d. Task Committee (D) plans its Workshop on State-of-the Art Review of U.S.-Japan
Research on Earthquake Engineering for Dams, during 1996, USA.

e. Task Committee (F) plans its 6th Joint Workshop on Disaster Prevention for Lifeline
Systems, 18-19 July 1995, Osaka, Japan.

f. Task Committee (I) plans a Tsunami Symposium, April 1996, Hawaii, USA.

g. Task Committee (J) plans its 11th Bridge Workshop, 30-31 May 1995, Tsukuba, Japan.

h. Task Committee (J) plans its 12th Bridge Workshop, 1996, USA.

Scheduling for the Workshops shall be performed by the U.S. and Japan Chairmen of the
respective Task Committees with concurrence of the Joint Panel Chairmen. Both sides'
Secretaries- General shall be kept informed of -the planning. Results of each activity
conducted before the 28th Joint Meeting shall be presented at the 28th Joint Panel Meeting.

7. The Panel recognizes the importance of continuing its joint research programs on Composite
and Hybrid Structures and on Soil Liquefaction and Countermeasures. The Panel also
recommends performing a feasibility study of creating a Task Committee on Design for Wind
and Wind Hazard Mitigation.

8. The Panel published its second issue of Wind and Seismic Effects Newsletter in March 1995.
The newsletter summarized the Northridge Earthquake, Hokkaido-Nansei-Oki Earthquake
and 26th Joint Panel Meeting. The Panel endorses continuation of publishing its newsletter.
Hence, the third newsletter issue will be published by the Japan-side during the fall of 1995,

9. The Panel recognizes the importance of continued exchange of persontiel, technical
information, research results, and recorded data that lead to mitigating losses from strong
winds and earthquakes. During the coming year the Panel Secretaries-General will explore
the feasibility of exchanging Panel information ‘using the INTERNET and considering
developing Home Page and Discussion Groups. The Panel also recognizes the importance of
using available large-scale testing facilities in both countries. Thus, these activities should be
continued, strengthened, and expanded. The Panel will provide official endorsement to

~ facilitate these exchanges. - :




10. The Twenty-Eighth Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects
will be held at National Institute of Standards and Technology, Gaithersburg, Maryland, USA,
in May 1996. Specific dates, program, and itinerary will be proposed by the U.S.-Side with
concurrence of the Japan-Side Panel.
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Report of Task Committee on
(A) STRONG~MOTION DATA AND APPLICATIONS

Date: May 16, 1995.

Place: Public Works Research Institute, Tsukuba, Japan

Attendees: Japan side — S. Iai (Chairman) (PHRD
E. Mochizuki (MRI)
K. Ohtani (NIED)

US. side — G. Brady (Chairman) (USGS)

R, McCarthy (CA SSC)
J. Ake (BuRec)

1. Objective and Scope of Work

The objectives of the Task Committee are (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

motion.

The scope of work includes:

0y
@)
3
@
®

instrumentation,

recording, processing and analyzing strong— motion data,
engineering characterization of ground motion,

design applications, and

seismic zonation,

The activities of the Task Committee include:

¢y
@

@)
€Y

regular exchange of data and publications,

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,

planning and conducting T/C workshops and meetings, and

coordinating relevant research activities.

2 Acc0mp1iéhments

oY)

Plans are well underway to conduct a Workshop on Strong—Motion Data/Local Site
Effects in January, 1996, Yokosuka. Funding has been provided by the Japanese
Government, including funding for 15 non— Japanese attendees.



(2) Northridge strong~motion data from USGS and CDMG programs are available on
Internet . The address for USGS is : anonymous ftp@agram.wr.usgs.gov.

(3) NIED has received a large government grant funding the installation of 1000

~instruments through out Japan, centralized data collection and Internet dissemination.

3. Future Plans

- (1) Co—sponsors of the Workshop in Japan are sought in the US for individual attendees.
Details of the type of preparatory work to be performed by all attendees for

comparison purposes will be decided. This homework has been the driving element
in previous successful workshops.
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Report of Task Committee on

(B) TESTING AND EVALUATION PROCEDURES FOR BUILDING SYSTEMS

Date: May 16, 1995
Place: Public Works Research Institute, Tsukuba, Japan
Attendees: Japan Side — K. Ohtani (Chairman) (NIED) -
I, Nishiyama .. (BRD) .
U.S. Side — H. Lew (Chairman) (NIST)

S. Sweeney : (CERL)

1. Objective and Scope of Work

The objective of the Task Committee is to develop ratlonal test procedures and to collect
performance data of dynamic response of structures through laboratory testing of prototype
structures and field testing of structures in situ,

The scope of work mcludes

(D
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@

@

(®)
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Plans and conducts workshops and joint meetings to 1dent1fy research topics and
develops joint research programs,

Coordinates research projects carried out by various laboratories in the U.S. and
Japan. Facilitates publication of research results and implementation of findings in
codes and standards, |
Facilitates exchange of research personnel, technical information and available testing
facilities.

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

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

Develops methodology for evaluation and interpretation of physical test results,

2. Accompllshments

(1)

@)

The third phase of the U.S. Precast Seismic Structural Systems Program (PRESS) has
been initiated in 1995 with several umversxtles part1c1patmg in the program,

The fourth U.S, Technical Coordmatmg Committee (TCC) meeting on PRESS was
held in May 1995 at San Diego, CA, Effective and timely transfer of PRESS research

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

3. Future Plans

(D

@)

€))

@

The second U.S.—Japan Joint Technical Coordinating Committee Meeting on
Composite and Hybrid Structural Systems (CHS) will be held in June 1995 at
Berkeley, CA. '

The Joint Research Program on CHS will be initiated in the U.S, in 1995. The
National Science Foundation will select a principal investigator of the program in July
1995,

In support of the International Decade for National Disaster Reducation: IDNDR)
Program, techniques will be explored to disseminate findings -of completed Joint
Research Projects, such as masonry and precast concrete- structures, which were
carried out under the auspices of T/C "B" to countries of high sesmic risks.

To maximize the usefulness of research date, it is desirable, to establish standards for
test procedures, documentation and retrieval of test data, A joint workshop is
proposed to be held before the 29th Joint Panel Meeéting to-discuss’ this topic.
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. Report of Task Committee on S
(C) DESIGN, EVALUATION AND IMPROVEMENT OF STRUCTURES

Date: May 16, 1995
Place; Public Works Research Institute, Tsukuba, Japan
Attendees: Japan Side — H. Yamanouchi (Chairman) (BRD)
Y. Kitagawa (BRD
K. Kawashima (TIT)
M. Suzuki , (PWRI)
H, Otsuka (PWRI)
K. Yokoyama : - (PWRD
H. Okada (BRD
H. Sato (PWRD
J. Rodrigues (PWRD
U. S. Side — K.P.Chong (Chairman) (NSF)
: N.Raufaste | (NIST)
B.Bienkiewicz (CSU)
H.S.Lew (NIST) -

1. Objective aiid Scope of Work '

The 5‘objé'ctiVe of the Task Commiittee is to develop disaster mitigation policies and’ programs
which will i 1mprove the performance of new structures and the capacity of existing stfuctures in
re313t1ng wind and seismic forces.  ‘In order to establish: adequate evaluation of -performance,
éach’ countiy will coordinate development of ‘condition assessment, screening; and structural
analysis and design methodologies, Enhance performaiice ¢an be obtained ‘by - the intelligent
refiéwal, repair and’ retrofit- of ‘exiting " buildings ‘and other structures. ~Strictures will be
analyzed arid instrtimerited, and then' evaluated after disasters. ‘Also, effective utilization of new
advanced materials and’ structiral’ systems, associated with appropnate des1gn methods, will
prov1de excellent structiiral perfomlance m the hfe cycle, - ' o

“The scope of work includes:
) Exchangmg information, planning, and hosting workshops on new design technologles,
evaluatxon technologxes and repair and tétrofit techmques : '
L) Studymg new mateérials’ and’methods for repamng and retroﬁttmg exlstmg structures
1 and fof new construction, X v '
6)N Developmg a uniform system for screenmg and analyzmg Wmd and seismic Tesistance
7 - capadity of structlres in each country, ' o S
@y fiDevelopmg ‘réliable condition assessment systems ‘for new and ‘existing structures.
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Evaluating masonry, precast concrete and composite/hybrid building structures: and
providing documentation for post — disaster evaluation of performance.

Coordinating research projects in the U, S. and Japan to minimize duplication and
maximize benefits,

2. Accomplishments

M

()

@

The UJNR Panel members on the US. and Japan sides jointly investigated the
structural damage due to the 1995 Hyogo—Ken Nanbu Earthquake (Kobe).

The BRI has initiated a three—year research and development program on
Performance Based Structural Design System from the fiscal year of 1995,

The NSF five—year initiative on Composite and Hybrid Structures — a U.S,—Japan
Cooperative Earthquake Engineering Program was released and principal investigators
will be chosen in July 1995 for the 1995 fiscal year. This Panel coordinates the
bilateral research,

3. Future Plans

The following planning was performed on Design, Evaluation and Improvement of Structures.

o))
@
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@)
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The second workshop on "Structural Control and Intelligent Material Systems" is
being planned in the U. S. during 1996, in coordination with T/C "G",

U. S. —Japan Workshop on smart materals and structures will be held at the
University of Washington on December 4—5, 1995 funded by NSF.,

Develop a reliable system for screening and analyzing wind and seismic resistant
capacity, and improve instrumentation and expert systems to provide condition
assessment of existing structures, |

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
also will address advanced materials and systems. In order to effectively take this
new approach BRI will propose to have an ad—-hoc meeting to establish a U, S.—
Japan joint study group of members. from appropriate 1nst1tutxons in each country.
Develop design guidelines for applying advanced structural and materials systems to
be used for composite and hybrid structures under the joint U.S, /Japan Cooperative
Research Program. , v
Continue to encourage - part101patlon by prlvate industry, consultmg engineers,
umvemtles, national and local government agencies involved in 1nstrumeqtatxon,
evaluation, condition assessment, and retrofit and strengthening of existing buildings

for seismic and wind resistance,

In response to a growing recogmtxon of hlgh loses caused by extreme wmds in the

- US, and Japan, it is_proposed to mmate the feasibility study for establishing a new
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Task Committee on DESIGN FOR WIND AND WIND HAZARD MITIGATION.

4, Other Activities

M

@)

@

@

®

©)

The BRI formed a feasibility study group involving eighteen construction companies
for promoting research programs on "Building Safety and Related Infrastructure
Improvements" under the framework of the "New Economic Partnership between the
U. S. and Japan",

Continued U.S. research sponsored by NSF developed reports on seismic
rehabilitation and retrofit strategies, including innovative techniques for strengthening
existing buildings and bridges.

An updated report on Civil Infrastructure Systems — Strategic Issues has been
published by NSF. Continue development of NSF’s Civil Infrastructure Systems
Research Program, including strong emphasis on evaluation and improvement of
structures.

NSF targeted $ 3M for a new initiative on Systematic Change in Urban Infrastructure
including innovative design, evaluation, improvement and renewal of the urban civil
infrastructure. The deadline is May 15, 1995 and awards are being made in the fiscal
year of 1995.

A NSF funded International Symposium on Civil Infrastructure Systems Research is
scheduled for September 25-28, 1995 in Seoul, Korea, Researchers from U.S.,
Japan, Korea and other countries will be participating. _ '

NSF works with Japan Science and Technology Agency (STA/NISTP) on Smart
Materials research planning by STA.



Report of Task Committee on
(D) EARTHQUAKE ENGINEERING FOR DAMS

Data: May 16, 1995,

Place:  Public Works Research Institute, Tukuba, Japan

Attendees: Japan Side — A.Nakamura (Chairman) (PWRID)
T.Fujisawa (PWRI)
Y.Kato (PWRID)
1. Nagayama (PWRI)
J. Kashiwai (PWRI)
Y.Yamaguchi (PWRI)

US.Side — W. E. Roper (Chairman) (COE)

A. G. Franklin (WES, COE)

1. Objective and Scope of Work
The Objective of this Task Committee (T/C) is to develop technical insights into better

understanding of the response of dams to seismic effects. The T/C will plan, promote, and
develop research initiatives to assist in assuring- seismic safety and economical protective
countermeasure against earthquake loading for these structures. Its scope of work includes:

(1) Methods of analysis for seismic design of dams.

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

Investigation and dynamic analysis methods as tools (modeling, calculation codes).
(2) Dynamic charactetristics of dam construction materials,

Strength and deformation characteristics during earthquakes (concrete, soil and rock).
(3) Analysis of observed behavior of dams during earthquake.

Investigation of the mechanism of damages against earthquake loading.

Application of the analysis of the observed behavior during earthquake to the earthquake—

resistant design,

2. Accomplishments
(1) Dr. Krinitzsky, Dr. Hall, Dr. Koester, Waterways Experiment Station (WES), U.S.

Army Corps of Engineers, visited Hanshin Area to study the seismic effects of the
1995 Hyogoken — Nanbu Earthquake to dams and other hydraulic facilities from
January 24th to 31st, 1995. They are exchanging further information with Japanese

side,

ot

S A




(2) Dr. N.Matsumoto (PWRI) visited the US Bureau of Reclamation(USBR) and the

Waterways Experiment Station(WES) on March 13 and 14, 1995, to discuss feasibility
of cooperative research, to exchange technical information on geotechnical earthquake
engineering and earthquake engineering for dams, and to present a repott on the
Hyogo—ken—nanbu Earthquake,

3. Future Plans

D

@)

&)

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

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

In accordance with the progress of the activities (1) and (2), T/CMD) will hold a
Workshop on State—of~the Art Review of US—Japan Research on Earthquake
Engineering for Dams in the United States in 1996.
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Report of Task Committee on ,
(F) DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS

Data: ‘ May 17, 1995.
Place: Public Works Research Institute, Tukuba, Japan
Attendees: Japan Side —~ Y. Koga (Chairman) (PWRI)
H. Otsuka (PWRY)
J. Hoshikuma (PWRD
US. Side — H. S. Lew (Acting Chairman) (NIST)
J. Malilay (CDC)
3. Sweeney (CERL)

1. Objective and Scope of Work

The objectives of the Task Committee are to improve: 1) the performance of lifeline systems
during earthquakes and 2) engineering and other seismic countermeasures including the
capability in damage estimation techniques and inspection procedures.

The scope of work includes: ¢
(1) Planning and conducting workshops on lifeline systems

(2) Facilitating exchange of technical information
(3) Promoting development of design guidelines and standards for lifeline systems

2. Accomplishments
(1) Organized a joint post— earthquake reconnaissance effort for the 1995 Hyogo—ken
Nanbu earthquake (Kobe). Both the Japan and U.S. team members collaborated
closely in field investigations which took place in mid— February 1995.

Results of joint investigations, including those related to the performance of lifeline systems,
will be presented at meetings, workshops, and conferences.

3. Future Plans
(1) Hold the 6th Joint Workshop on Disaster Prevention for Lifeline Systems, 18— 19 July
1995, Osaka, Japan. The workshop will focus on the R&D related to the topics given
above, with special emphases on the lessons learned from the 1995 Hyogo—ken
Nanbu (Kobe), and the 1994 Northridge earthquakes.




(2) Encourage collaborative research and development in the following areas:
— Performance prediction and damage assessment of lifeline systems
— systems approach to lifeline performance
~  soil-structure interaction
— geographic information systems (GIS)
— cost—effective ground improvement techniques for undefground structures
(3) Encourage and strengthen current efforts in both countries to establish seismic design
guidelines and standards for lifeline systems, Existing UINR channels should be fully
utilized to facilitate the exchange of relevant information concerning guidelines and
standards development. Possible collaboration of joint development of guidelines and
standards for lifeline systems should be pursued.



Report of Task Committee on
(G) Structural Control and Intelligent Material Systems

Date: May 16, 1995
Place: Public Works Research Institute
Tsukuba, Japan -
Attendees: Japan Side — Y. Kitagawa (Chairman) - (BRI)
K. Kawashima (TIT)
H. Okada (BRI)
H. Otsuka (PWRI) -
J. Rodrigues (PWRI)
H. Sate (PWRD)
M. Suzuki , (PWRD
H. Yamanouchi (BRD
K. Yokoyama (BRI)
U. S. Side — K. Chong (Acting Chairman) (NSSF)
B. Bienkiewicz (CSU)
N. Raufaste (NIST)
H. S. Lew (NIST)

1. Objective and Scope of Work

The objectives of the Task Committee are to: (1) develop research plans in control of
equipment and 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.S,~Japan cooperation in structural
control and intelligent material systems research; (5) bring together govemmental, academic,
and industrial participants 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 research on the basis of intemational cooperation,

The UJNR 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, The scope of work includes :
(1) Providing technical assistance, consultation and coordination of UJNR affiliated
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research organizations in the initiation, development, and execution of their programs
in research areas,

Promoting Joint govemment— university—industry collaborative efforts to facilitate
technology transfer and practical implementation.

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

Providing information useful for the establishment of performance standards, design
specification, guidelines and code recommendations for application in new construction
as well as retrofit/rehabilitation of existing structures.

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

2. Accomplishments

(D
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The NSF Research on Structural Control, held a coordination meeting in conjunction
with the First World Conference on Structural Control in Pasadena, Califomia on
August 1994 with major participation by Japan and U.S. Panel Members. The
proceedings was published by the University of Southern Califomia in 1994.

"Second Intemational Conference on Intelligent Materials" co—funded by NSF and
other U.S. agencies, was held in June 1994 in Williamshurg, VA.

At BRI, research program on structural control and intelligent material systems using
self— diagnosis and self-repairable materials has been initiated in Apsil 1994.

A research program on intelligent seismic structures has been initiated at PWRI from
April 1995. This research is to develop new technology using self— diagnosis materials
and self— repairable materials,

A joint research program for active control of bridges is being carried out through T/C
"G" and "' by PWRI, NSF, FHWA, NIST, NCEER, and UC Irvine.

A joint research program on active and hybrid control of building is being performed
by BRI and NCEER,

NSF works with STA (Japan Science & Technology Agency) on "Smart Materials"
research planning by STA.,

A new NSF research initiative on sensor and sensors system for power systems and
other civil infrastructure systems was issued for requesting final proposals by April
1995. EPRI and NSF and co— funding this initiative.



3. Future Plans

(1) Under NSF sponsorship, a U.S.—Japan workshop on smart materials and strucutres
will be held at the University of Washington on December 4— 5, 1995. Another
workshop on "Structural Control and Intelligent Materials Systems" is planned to be
conducted in late 1996 in cooperation with T/C "C".

(2). Efforts for U.S.—Japan cooperative research projects on seismic response control
involving PWRI, BRI, NSF and industries from both sides are continuing. Research
cooperation between the U.S. and Japan will be actively pursued using UJNR and
other inter— governmental mechanisms.

(3) Joint research projects on active and hybrid control of structures, such as bridges and
buildings, will be continued and developed by PWR], BRI, NCEER, CUREE, and
others. ~

(4 . In cooperation with T/C "J", the 4th U.S.—Japan workshop on Earthquake Protective
Systems for Bridges is being scheduled in 1996 in Japan. Proposed topics will be
expected to include: (1) innovative protective systems: (2) design methods for seismic
isolated/menshin bridges: (3) full-scale verification of performance: (4) comparative
design examples, and (5) smart/high performance structural materials and system. T/C
"G" will play a suppottive rolé in the workshop.

(5)  NIST will document.a state—of—the—art review of active control systems and
-evaluate those available technology for use by designers.

4. Other Activities - . . ;
(1) A joint ASME, JSME, and PVP conference on seismic base isolation will be held at
Honolulu, Hawaii, on-July, 1995.
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Report of Task Committee on
(H) SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES

Date : May 17, 1995
Place : Public Works Research Institute, Tsukuba,Japan
Attendees : Japan side — R. Hagiwara (Chairman) (PWRD)
O. Matsuo (PWRD)
C. Minowa (NIED)
H, Mizuno (BRD) .
U.S. side — A.G. Franklin (Chairman) (WES)

1. Objective and Scope of Work
Government agencies responsible for public works must assure seismic safety and provide
economical protection against earthquake hazards.

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

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

(1) - Present technical papers at annual joint panel meetings on technological ‘developments
and on state— of—the—art and pract1ce related to soil behav1or and stability during

. earthquakes, E

(2) Exchange information and technical ‘data relating’to ﬁéld"p'érform’anCe, research, and
methods of practice.

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

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

practice,

2, Accomphshments
6)) T/C(H) held its 4th U.S.—Japan Workshop on 8011 quuefactlon Remedial Treatment of

Potyentlally ‘Liquefiable Soils at the Public Works Research Institute (PWRI) in
Tsukuba,4— 8 July 1994, PWRI published the Workshop Proceedings.

-3



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

@)

the Building Research Institute (BRI), and Wayne State University (WSU) have
initiated a cooperative research program "Physical and Numerical Simulation of
Structural Damages Due to Liquefaction and Development of Countermeasure
Techniques" (1994—~1998) under the auspices of UINR Panel on Wind and Seismic

Effects.
Dr. N. Matsumoto of PWRI visited the US Bureau of Reclamation (USBR) and the

Waterways Experiment Station (WES) on March 13 and 14, 1995, to discuss feasibility
of cooperative research, to exchange technical information on geotechnical earthquake
engineering and earthquake engineering for dams and to present a report on the
Hyogo—ken—nanbu Earthquake.

3. Future Plans

ey

@

The Port and Harbour Research Institute (PHRI) and WES will publish the English
version of the "Handbook on Remedial Measures for Reclaimed Land Soil
Liquefaction" and deliver it to the Panel members and partlmpatmg organizations in
1995. -

NIED, BRI and WSU will contintie a cooperative research program "Physwal and
Numerical Simulation of Structural Damages Due to Liquefaction and Development of
Countermeasure Techniques" (1994-1998). ‘NIED will complete construction of a

- Large—scale Shear Box by the end of fiscal year 1995.

@

(4)-':2

WES will complete construction of a Large—scale Centrifuge within. the next several
mornths, and PWRI is planning to initiate construction of a Large—scale Centrifuge
and Shaking Table in fiscal year 1995. T/C (H) will develop’plans for: information
exchange and cooperation on Centrifuge Experimentation durihg'the-nekt»x year, - .

T/C (H) tentatively plans to hold akWOrkshop on ‘the Use of Cenﬁ;ifuge"Expeﬁments
for Research on Soil Behavior and Stability During Earthquakes in conjunctlon with

. the Joint Panel Meeting in the U.S. in 1998..
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Report of Task Committee on

(D STORM SURGES AND TSUNAMI
Data; May 17, 1995
Place: Public Works Research Institute, Tukuba, Japan
Attendees: . Japan Side — S. Tanaka(Chairman) (PWRI)' -
S. Sato (PWRD)
E. Mochizuki (JMA)
T. Konishi JMA)
U.S. Side — W. E. Roper(Acting Chairman) (COE)
H.Yeh (Univ.Wash,) ' -
C.Smith (Mineral Management)
MISSION STATEMENT

1, Objective and Scope of Work

The objective of this T/C 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:

(D)

@

&)

Exchange results of research on storm surge and tsunami occurrence, generation,
propagation, and coastal effects, This includes observations on historical, current, and
theoretical tsunamis. Of particular interest is the effort by U.S. and JAPAN to acquire
deep-ocean tsunami measurements.

Exchange results and status of countermeasure against storm surge and tsunami
activities including analysis of the problem, planning, warning, and engineering
approaches, 7

Exchange information on development of technologies such as computer 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,

@

Facilitate dissemination through exchanges of literature, technical reports at joint

‘meetings, special workshops, joint projects, and direct interaction among participants.



2. Accomplishments
(1) The joint workshop with Task Committee (K) was held in Berkeley on January
17-19, 1995. The proceedings was printed by Japan side and are being distributed to
all the participants and to the Secretaries— General of both sides.

3. Future Plans
(1) 1996 will be the centennial anniversary of the great Sanriku Earthquake and tsunami
in Japan and the 50th anniversary of the April 1, 1946 Aleutian earthquake and
tsunami. These events led to the establishment of warning system and much of
current activity in this field, The Task Committee is planning for a Tsunami
Symposium which will be held in Hawaii in April 1996.

4, Others

(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 US. 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

Data: May 17, 1995

Place: Public Works Research Institute, Tukuba, Japan

Attendees: Japan side — K. Yokoyama (Chairman) (PWRD)
M. Nakano (PWRI)
K. Nishikawa (PWRI)
S. Unjo (PWRD
Y. Kimura (PWRD)
M. Ishida (PWRID)

U.S. Side — J.D. Cooper (Chairman) ' (FHWA)

B. Bienkiewicz (CSU)

1. Objectives and Scope of Work '
The objectives of this Task Committee are to: (1) plan, promote, and foster research on the
behavior of highway bridges when subjected to wind and seismic forces and (2) disseminate
research results and provide specifications and guidelines based on the Task Committee’s
findings. Surface transportation systems play a vital role in the movement of goods and people.
Highway bridges are especially influenced by the forces of wind and earthquakes because of
their open exposure to those forces.

The scope of work includes: : :
(1) Focus research on highway bridges without 11m1tat10n on thelr size and function.

(2) Investigate ex1stmg and new bridge designs and the behavior of whole bridge systems
and/or single components of a bridge.

2. Accomphshments :

(1) Mr. Mark Yashmsky, California Department of Transportatlon, was a guest researcher
at the Earthquake Engineering Division, PWRI, from April 1, 1994 to August 29, 1994

~ working on the seismic design method of bridges.

(2) Dr. Philip Yen, FHWA was a guest researcher at the Earthquake Engineering
DlV}SlQn , PWRI, from March 12 to 31, 1995 to work on seismic design, and also
partici_pate_d it the Intérnational fWork'shOpron Seismic Design of Bridges held at
PWRI on March 13 & 14,1995. Mr. Michael Britt, FHWA, was a guest researcher at
P:WRI‘an'd the Honshu— Shikoku Bridge Authority from May 9, 1994 to April 25, 1995
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Report of Task Committee on
(K) WIND AND EARTHQUAKE ENGINEERING FOR OFFSHORE
AND COASTAL FACILITIES

Data: May 16, 1995
Place: Public Works Research Institute, Tukuba, Japan
Attendees: Japan side — T. Uwabe (Chairman) (PHRD
U.S. Side - C. Smith(Chairman) MMS)
JMalilay (NCEH)
H.Yeh ~ (Univer. of Washington)

1.0bjective 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 hydrodynamicpressures, 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 researc

h for incorporation into future specification or design guidelines.

The scopeof work' includes:

(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 aséeSsing the
effects of basin geometry, linear, and nonlinear local geolog1ca1 effects usmg 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 vamous operatxonal facilities mounted
" on offshore and coastal structures. ‘ :
" (6) Developinig assessment  méethodologiés for séismicity and othér chardeteristics of
potential seéismic sources (e.g.faults) for offshore and coastal sités in regards to how
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these conditions relate to structural design criteria.

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

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

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

2. Accomplishments
(1) Conducted 2nd U.S/Japan Workshop on Wind and Earthquake Engineering for
Offshore and Coastal Facilities at the University of California,Berkeley,California on
Janualy 17 — 19, 1995. This was a joint workshop with Task Committe(d) Storm
Surge and Tsunami.
(2) The Japan side hosted Mr. Martin L. Eskijian of California State Land Commision to
Kobe port to investigate the damage caused by the Hyogo— ken—nanbu Earthquake.

3. Future Plans

(1) The first and second Workshop Proceedings will be published and made available to
the U.S. side and Japan side T/C members, and copies will be provided to both sides
Secretaries— General,

(2) Develop workshop agenda of the third U.S./Japan Workshop on Wind and Earthquake
Engineering for Offshore and Coastal Facilities in Japan in May 1997.

(3) 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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USGS Northridge Earthquake Digitized Recordings

by Gerald Brady

ABSTRACT

The US Geological Survey Northridge earth-
quake strong-motion records have been digi-
tized commercially on a newly-designed com-
plete desk-top digitization system. Scanning is
basec.i on existing software. The digitizing sys-
tem is now installed at Menlo Park. The
Northridge records demonstrate, in a limited

fashion, the existence of a potentially destruc-
tive transverse shear wave pulse, Some dam-
age in Kobe may be explained by this wave.
Recordings in El Centro show it.

KEYWORDS: Northridge earthquake; strong-
motion records; transverse shear wave,

US Geological Survey, Menlo Park, Calif. 94025

Test Requirements for Base Isolation
by H. W. Shenton, A. W. Taylor and H. S. Lew

ABSTRACT

In the United States there are currently no
widely accepted standards for the testing and
evaluation of seismic base isolation systems for
buildings, bridges and other civil engineering
structures. It is difficult for designers to
evaluate the characteristics of a given system,
or to compare competing systems, since
standard test methods and properties of
systems have never been clearly defined. This
paper describes guidelines, recently developed
at the National Institute of Standards and
Technology (NIST), for testing and evaluation
of seismic isolation systems. The guidelines
are intended to apply to any type of base
isolation system (elastomeric, sliding, hybrid,

or other type); and to any type of civil
engineering structure. In this paper the
philosophy behind the development of the
guidelines is first discussed. Then the
guidelines themselves are briefly reviewed, and
the three types of tests recommended by the
guidelines are described: pre-qualification,
prototype, and quality control testing. Finally,
future research and standards development
activities related to the guidelines are outlined.

KEYWORDS: base isolation; bridges;
buildings; earthquake engineering; elastomeric
bearings; seismic design; sliding systems;
standards; testing
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Cost—effective Ground Improvement for Liquefaction Rermediation near

Existing Lifelines
by Ronald D, Andrus and Riley M. Chung

ABSTRACT

Little information has been gathered on ground
improvement near existing lifelines. Five low
vibration ground improvement techniques
suitable for remedial work near existing
structures are discussed. The five techniques are
compaction grouting, permeation grouting, jet
grouting, in situ soil mixing, and drain pile.
Cost estimates are given for each technique,
except the drain pile technique which is not yet
available in the United States. Two reported
case histories of ground improvement near

buried pipes and conduits are reviewed. A
combination of techniques may provide a cost-

-effective solution for preventing damage to

existing- lifelines resulting from liquefaction-
induced horizontal ground displacement,
subsidence, and uplift.

KEYWORDS: building technology; earthquake;
ground improvement; lifelines; permanent
ground deformation; soil liquefaction.

National Institute of Standards anc Technology, Building 226, Room B158, Gaithersburg, Maryland

20899, USA.

Seismic Safety Evaluation of Sanitary Landfills
by Eliis L. Krinitzsky, Mary Ellen Hynes and Arley G. Franklin

ABSTRACT

Earthquake ground motions at municipal”

solid waste landfills must be specified
according to the level of hazard or criticality
of the sité along with the type of engineeting
analysis that is to be performed. The hazard
is graded as (1) None to Negligible, (2)
Low, (3) Moderate, and (4) Great. For

non-critical sites, motions can bé ‘obtained

from probabilistic maps as part of a non-site

specific .investigation: ‘ for critical sites, a
deterministic, site spécific -evaluation is
preferred and miotions must be specified

appropriately for the type of analysis, whet-
“her'it is for foundation liquefaction, stability

of slopes, integrity of barriers, earth pres-

sures, or the design of appurtenant struc-
“tures. ' c e

U.S. Army Engineer Waterways Experiment Station, Vicksburg; Mississippi 39180
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The Use of Seismic Hazard Maps for Improved Earthquake Risk Reduction

by Richard J. McCarthy and James E. Slosson

ABSTRACT

Seismic hazard maps can be an important tool
in helping decisionmakers establish levels of
"acceptable risk" for structures. The Hoyogo-
ken-Nanbu and the Northridge earthquakes
have illustrated that much still needs to be done
to achieve acceptable risk reduction and
building performance. Historically, seismic
hazard maps used by California regulatory
agencies and local governments depict hazards
presented only by fault surface rupture. At
present, new seismic hazard maps for California
will identify areas of potential amplified ground
shaking, seismically induced liquefaction and
landsliding, and tsunami inundation. Daita
recorded during the Northridge earthquakc
indicate that at some locations, partlculdrly in
the near-source area and in areas with unique

local geology, shaking excceded the assumptions
underlying design values in the short to mid-
period range. This shaking appears to have
affected low and mid-rise buildings and caused
response in higher modes of vibration for tali
buildings. Velocity and displacement-sensitive
structures also may have been affected by high
velocity pulses. Near-source and local geologic
effects must be considered in the design of
structures. Therefore, there is a need to develop
a new generation of seismic hazard maps
depicting potential near-source areas and
unique local geologic conditions.

KEYWORDS: fault; hazards; liquefaction; maps;
near-source; ruplure; tsunami.

1) Seismic Safety Commission, 1900 K St., Ste. 100, Sacramento, California 95814
2) Slosson & Associates, 15500 Erwin St., Ste. 1123, Van Nuys, California 91411

Experimental Research on the Use of Viscoelastic Dampers in the Rehabilitation of

Lightly Reinforced Concrete Frames
by John R.‘Hayes and Pamalee A. Brady

ABSTRACT

The U.S. military has large numbers of older.
lightly reinforced concrete frame buildings in its
inventory. These buildings were built using-
detallmg practices that have been shown to lead to
 sévere structural detenoranon in moderate to high
intensity earthquakes ‘With the growing national
' empha31s on seismic rehabilitation of older
buildings, the U. S. Army Construction
- Engineering Research Laboratories (USACERL)
- has.undertaken a research program to develop
cost-¢ffective methods of seismic rehabnhtatxon of
“'military facilities, Researchers are examining the
use of supplemental damping as a means of

' rehabilitating older buildings. One device under
investigation is the viscoelastic damper. This
paper outlines the background for and the

 preliminary results of an analytlcal and

~ experimental program evaluating viscoelastic

damper technology for rehabilitating concrete

- frame structural systems.  The project centers on
- shaking table tests of scaled replicas of actual

U.Ss. mlhtary buildings of the 1950s

' KEYWORDS: buildings; earthquakes reinforc¢ed

concrete, supplemental damping, viscoelastic
dampers, flat slabs, scaled modeling

US. Army Construction Engineering Research Laboratories (CECER=FLE) Champaign, IL 618269005
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Comparison of U.S. and Japanese Highway Bridge Seismic Design Criteria
by W. Phillip Yen, James D. Cooper and Ian M, Friedland

ABSTRACT

This paper presents comparisons between
the philosophy and criteria used for the
design of highway bridges as contained in
Japanese and United States seismic design
specifications. Similarities and differences
between the basic design and analysis
principles and procedures are discussed,

including a comparison of design response
spectra and the reduction factors used in the
calculation of design forces.

KEYWORDS: Earthquake Engineering,
Seismic Design Criteria, Highway Bridges.

1) Structures Division, Turner—Fairbank Highway Research Center, Federal Highway Administration,

McLean, Virginia 22101

2) National Center for Earthquake Engineering Research, University of New York at Buffalo, New York

142610025

Verification of Stone Column Construction Using Field Instrumentation Data
by Francis McLean, Michael G. Stevens and Richard H. Kelsic

ABSTRACT

Construction to remedy a seismic deficiency
(liquefaction) of the downstream embankment
foundation at Mormon Island Aux111ary Darn, part
of the Folsom Dam and Reservoir Project near
Folsom CA, was acconplished by mstallmg stone
colurtins, This paper presents a brief synopsis of the
project and ‘other. phases of the repair, ‘then
concentrates- on the' data collection; analysis, and
evaluation procedures used to support the decision
process applied in ,assessing adequacy of the stone
column construction.  The modification area
. contained approximately 2900 large diameter (1-
1.75m) and 4740 small diameter (0.3 i) columnns,

representing about 160,000 meters of installed
columns: The desision procéss was accomplished in
near "real-time" conditions using automated data
collection, electronic transmission, and computer-
based evaluation techniques, .. These data also
provided the basis for selecting the test locations for
the primary density increase verification tool, the
Becker Hammer Penetration Test (BPT), and other
post-constructlon ﬂcld mvestxgatlons

KEYWORDS: data collection; foundations;
instrumentation; hqucfactxon 3011 unprovemcnt
stone: cOlumns
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New Developments in Civil Infrastructure Systems

by K. P. Chong and S. C. Liu

ABSTRACT

Solutions to problerns in  our Civil
Infrastructure Systems (CIS) are likely to
involve social, economic, environmental,
legal, and political issues, as well as technical
ones. Some reasons for this are obvious: high
and uncertain direct costs; the disruption and
costs to neighborhoods and business while
work takes places; the impact of completed
projects (e.g., a freeway) on familiar
environments and valued lifestyles; and the
effects on the natural environment.
Technology should be better targeted to
address these concerns and provide positive
rather than negative impacts. For example,
micro-tunneling (trenchless technologies) has

proven far less disruptive to communities than
open excavations for installing utility lines. In
this paper CIS research opportunities are
described, including unsolicited proposals in
four thrust areas; specific competitions on
sensors; composite and hybrid structures; and
systemic change in urban infrastructure.

KEYWORDS:

Civil infrastructure systems; assessmge‘nt
technologies; deterioration sciences; renewal
engineering; institutional effectiveness;
productivity; urban systems.

National Science Foundation

Shape Memory Alloy Dampers For Seismic Rehabilitation of Existing Buildings

by Steven C. Sweeney and John R. Hayes

ABSTRACT

Shape memory alloys (SMAs) represent a class of
metallic materials that exhibit very unique
structural characteristics. One such characteristic
is the ability to elastically deform over very large
strains with a nearly infinite fatigue life. One
nickel-titanium alloy being studied has an elastic
strain capacity of over 6%, more than 30 times
that of structural steel. In addition, these materials
have very high internal damping. Current research
involves experimenting with devices incorporating
these materials in dampers which can be installed.
in new and existing buildings to modify structural
behavior under strong lateral loads. Prototype
devices have been developed which produce a

nearly square hysteresis loop, providing o
significant energy dissipation capabilities, These
devices could be incorporated into existing braces
or in braces added to moment frame structures,
Tuning the device to the particular force, B
displacement, and hysteretic characteristics is -
achiéved by altering the cross sectional area,
length and configuration of the material or device.
Analysis of a typical concrete frame structure .
incorporating SMA damping devices
demonsrates their feasibility.

KEYWORDS 5_builzcli11g‘s'; damping; carthguake;
seismic rehabilitation; shape memory alloys.
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Offshore Research Results from Hurriane Andrew

by Charles E. Smith

ABSTRACT

As a result of the passage of Hurricane Andrew
through the Gulf of Mexico (GOM) on August
26, 1992, cxtensive damage was suffered by
numerous oil and gas facilitics located on the
Outer Continental Shelf.  Bcecause of this
damage, spccially appropriated funds were
provided to the Minerals Management Service
(MMS) to ‘investigate damage and to resolve
matters affecting the status of safety, pollution
prevention, and future regulations. A program
known as the Hurricane Andrew OCS Damage

MMo, compnsmg joint pamclpanon by the oxl
and gas industry, private engineering companies,

academia, and other Government agencies. The
program consisted of two essential components:
(1) engineering service contracts for assessing
damage and evaluating repair techniques and (2)
resecarch  contracts to gather and analyze
engincering data pertaining to the forces on and
responses of selected damaged facilities, The
purpose of this paper is to provide an overview
of the objectives of the HAODA Program
initiatives, as well as the key results obtained.

KEYWORDS: Design standards; environmental
data; hindcast studies; hurricane damage;
offshore pipelines and platforms, research;
screcning methodologies.

Research Program Manager Minerals Management Service Herndon, Virginia 220704817

First Five Years of NSF's Collaborative Program in Wind Engineering

—Results and Future Activities—
by Bogusz Bienkiewicz

ABSTRACT

Wind engineering is a multidiscipline area, well
suited for cooperative activities. Over the past
thirty years it has evolved into a mature field,
employing laboratory and field experimental data,
analytical and empirical analysis and numerical
simulation, One of the focal pomts of the recent
cooperative wind engineering activities in the U.S,
has been the CSU/TTU Cooperative Program in
Wind Engmeenng (CPWE) This effort has been
established in 1989 with primary funding provided
by the U.S. National Science Foundation. The first
five-year phase of the program ended in 1994 and
the second phase was initiated in January of 1995

This paper is focused on the first phase of CPWE
and it is based on a draft Executive Summary

Report, currently under preparation by the staff of
CPWE. The paper presents an overview of the
program, aggregate achievements, the scope of
research and research accomplishments. A brief
summary of the currént activities and future plans
for the second phase of the program are also
included. In addition, a recently proposed
framework aimed towards promotxon of
international collaborative activities in wind
engineering, the Intemational Wind Engineering
Forum, is also introduced. :

KEYWORDS:  buildings; - ‘cooperative program;
field study; numcncal study‘ wmd, wind tunnel
modeling. :

Department of Civil Engineering, Colorado State University, Fort Collins, Colorado 80523
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Technology Applications by the U.S. Federal Emergency Management Agency in
Response, Recovery, and Mitigation Operations Following Natural Disasters

by Bruce Price and Bob Fox

ABSTRACT

The United States Government has tasked the
Federal Emergency Management Agency
(FEMA) to coordinate the Federal response to
disasters that is beyond the response capabnlmes
of State and local governments. FEMA, in
partnership with more than 27 other Federal
departments and agencies, is committed to
encouraging effective utilization of technology
applications to support planning and response to
all types of disasters in the United States and its
insular areas.

KEY WORDS

Damage Assessment, Emergency Management

Geographic Information System, Internet,

Mitigation, Disasters, National Information
Infrastructure, Predictive Modeling,

Remote Sensing, Response, Recovery,

Urban Search and Rescue, Wide Area

Network,

Federal Emergency Management Agency Washington, D.C. 20472

Epidemiologic Methods for Assessing Wind—and Seismic~related Health Effects

in Disaster Response
by Josephme Malilay and Eric Noji

ABSTRACT

To effect timely and appropriate emergency
response and recovery, epidemiology needs to
incorporate the expertise from various
technological fields. In this paper, we present
1) a definition of epidemiologic methods and a
description of their application in disaster
settings, with appropriate examples from wind
and seismic disasters; 2) a description of the
causes of deaths, injuries, and illnesses for
each disaster type and the risk factors for those
conditions; and 3) an illustration of how these
methods are used to evaluate specific response
activities, We demonstrate that current results

indicate the need for mterdlsmplmary
epldemlolomc design and interpretation,
particularly from engineering, meteorological,
geological, emergency management, public
health, and medical sectors. Finally, we
tecommend directions for the interdisciplinary
application of these methods.

KEYWORDS: epidemiology; natural disaster;
wind; seismic effects; tropical cyclone;
tornado, earthquake

Centers for Disease Control and Prevention Atlanta, Georgia 30341—3724
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Tsunami Reconnalssance Procedures
by Harry Yeh

ABSTRACT

Recent tsunami surveys were conducted
by multi-national tsunami reconnaissance teams
mainly consisting of Japanese, U.S. and the
local scientists. The organization and
arrangement of the survey team have been made
in a very informal manner. The survey
procedures ‘that took ‘place and some typical
results based on the surveyed data are

discussed. Based on the experience, some
improvements of the survey procedures are
proposed, emphasizing on multi-national
cooperation with multi-disciplanary personnel.

KEYWORDS: Tsunami, Survey, Runup,
Reconnaissance, Measuremeliit.

Professor, Department of Civil Engineering,‘Uriivemity of Washingtoh, Seattle, WA 98195 U.S.A.

Breakwater Armor Design Advances
by William E. Roper

ABSTRACT

This paper summarizes the importance of
breakwaters and other shore protective structures
to reduce the impacts from tsunamis and storm
surge wave attack. A new concrete armor unit
called CORE-LOC™ designed to provide
shoreline structural protection in high wave

energy envirnments is described, testing results

are presented including structural and hydraulic
analysis, ~and three . dimensional stability

assessment. The CORE-LOC™ armor unit is
compared to other commonly used concrete
armor units” for static and"dynamic péiformance
and for armor layer volume requirements. Based
on the success of laboratory and analytical
studies CORE-LOC™ is a superior armior unit
and is planned for application in several

U.S. structures.
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