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RESOLUTIONS

RESOLUTIONS OF THE TWENTY-SIXTH JOINT MEETING
U.S.-JAPAN PANEL ON WIND AND SEISMIC EFFECTS (UJNR)
National Institute of Standards and Technology
Gaithersburg, Maryland
May 17-20, 1994

The following resolutions are hereby adopted:

1. The Twenty-Sixth Joint Panel Meeting provided thé forum to exchange valuable téchnical information
which 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-Fifth Joint Meeting:

a.

Seven Japan researchers performed earthquake engineéring assrgnments as guest researchers in
the U.S.: C. Minowa and N. Ogawa from NIED worked at Wayne State University; H. Sugita
and M. Kanda from PWRI worked at the Umversrty of California (Berkeley) and Virginia
Polytechnic Institute; M. liba and H. Fujitani from BRI worked at the National Center for
Earthquake Engineering Research (SUNY) and ‘H. Shiohara'also from BRI worked at’ “Virginia

Polytechnic Institute. N. Yasuda from PWRI visited the Headquarters U. S. Army Corps of

Engineers for exchange of technical information.

_Four U.S. researchers performed earthquake engineering assrgnments as guest researchers in
Japan: A. Taylor, NIST, D. Norman, WES, and M. Yashrnsky, Caltrans worked at PWRI and

" M.A. Riley from NCEER worked at BRI.

Technical documents, research reports, and proceedings of workshops have been exchanged

- These contributed to the:development of research programs and enhanced on- going research in

both countrres
Seven workshops and conferences were held:

) Workshop on Strong Motron Data Task Commrttee (A), Menlo Park CA 10- 17 December

1993, -

o '(2) The Ist U.S. -Japan JOmt Techmcal Coordmatmg Commrttee on Composrte and Hybrid
~ - Structures Program, Task Commiittee (B), Tsukuba, ‘Japan, 8-9 November 1993, :

(3) The Fourth U.S.-Japan Joint Techmcal Coordmatmg Commlttee on Precast Selsmrc Structural
Systems Program, Task Committee (B), Tsukuba, Japan, 16-19 May 1994,

" (4) The Third Worksh()p on Earthquake Protectn/e Systems of Brrdges ’I‘ask Commrttees (G&J)

Berkeley, CA,:24-27 January 1994. .




- (5) The Third Workshop on Tsunamis, Task Committee (1), Osaka, Japan, 28 August 1993,
(6) The Tenth Bridge Workshop, Task Committee (1), Lake Tahoe, NV, 10-14 May 1994,

(7) The-2nd Workshop-on Seismic Retrofit of Bridges, Task' Committee (), Berkeley, CA,
January 20-21; 1994, = - : : I :

3. The Panel, in celebration of the 25th Anniversary of its creation and in remembrance of the 70 year
anniversary of the Kanto Earthquake, jointly conducted with the International Decade for Natural Disaster
Reduction:(IDNDR) -Promotion Section of the Ministry of Construction, a one-day -Symposium on the
(IDNDR), in Tokyo on May 21; 1993. The Symposium increased the awareness of Japanese disaster
relief and mitigation decision-makers about the disastrous effects from strong winds and earthquakes.
MOC’s IDNDR Promotion Section and PWRI published the Proceedings of the Symposium and
distributed copies to the U.S.-side and to the Japan earthquake disaster prevention community.

,4.,v.'I"’he Pahel iwill,cohtiﬁue t‘o:‘rse‘eki me{ho&sto c‘ontribute' td thé-IDNDR such as ‘Jexchanvging Proceedfngs
of Joint Panel Meetings and of Task Committee Workshops with their respective country’s National
Committees for the IDNDR,

5. Japanese-and U.S. members performed joint investigations 6f damage of the 12 July 1993 Hokkaido-
nansei-oki Earthquake and the 17 January 1994 Notthridge California Earthquake. - Experiences:from
these disaster investigations were reported at the 26th Joint Panel Meeting. The Panel recognizes the
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. Jnformation from
these natural disasters will be transferred to Panel members and to ‘Others in the engineering and
construction communities through Panel reports and presentations. Special Panel Theme Sessions, such
as featured at the 26th Joint Panel Meeting, are encouraged for dissemination of timely information.

6. The Panel approved the Task Committee reports developed and presented during the Twenty-Sixth
Joint Panel Meeting. Each report includes objectives and scope of work, accomplishments, future plans,
and other information.

| 7. The Panel endorsed the following proposed Task Committee Workshops during the coming year.

a. Task Committee (B) plans its 2nd Joint Technical Coordinating Committee Meeting on Composite
and Hybrid: Structural Systems, July 1994, Chicago, 1L, USA.

b. Task Committees (C&G) 'plv_an their 2nd Workshop on Structural Control and Intelligent Material
Systems, May 1995, Tsukuba, Japan.

c. Task Committee (F) plans its 6th Joint Workshop on Disaster Prevention for Lifeline Systems
December 1994, Los Angeles, CA, USA.

-d. Task Comfmitt‘eev (H) plans its 4th Joint onrkshop on Remedial Treatment of Potentially
' Liquefiable Soils, July 4-8, 1994, Tsukuba, Japan.

e. Task Committee (J) plans its 11th Brfdge Workshop, May 1995, Tsukuba, Japan.

f. Task 'Cbmrhi"t;tees“(K'&I)vplan‘a‘Secohd’-Worksh'op on Wind and Earthquake Engineering for
. Offshore and Coastal Facilities, January 1995, Berkeley, CA, USA.

—-29—



Scheduling for the Workshops shall be pérformed by the U.S. and Japan Chairmén of the respective Task
Committees with concurrence of the Joint Panel Chairmen, Results of each activity conducted before the
27th Joint Meeting shall be presented at the 27th Joint Panel Meeting.

8. The Panel recognizes the importance of collaborative joint research programs. The Panel endorses
the initiation of joint research programs on Composite and Hybrid Structures and on Soil Liquefaction

and Countermeasures.

9. The Panel, in December 1993, published its first issue of Wind and Seismic Effects Newsletter. The
newsletter summarized the Panel’s activities and accomplishments. The second newsletter (to include a
report on the 26th Joint Panel Meeting) will be published during the summer of 1994,

10. 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 be ¢ontinued, strengthened, and expanded. The Panel will provnde official

endorsement to facilitate these exchanges.

I1. The Twenty-Seventh Joint Panel Meeting of the UINR Panel on Wind and Seismic Effects will be
held at PWRI, Tsukuba, Japan, May 1995. Specific dates, program, and :tmerary will be proposed by
the Japan-Side with concurrence of the U.S.-Side Panel,

—30—

e e a8 ang P o e mm 1




EFEB S &HSE






(A) BBRBEZOFBICMTIHELEMBRAMRE

MR : 1994458170
O WAEAE VR KEA Y — 50 FME A P — 28— Sy
MRS BAWN Ja f (BIFAERSAE) GEBIHVERD

N C Bl S8 B 5% 1396 WF 98 97 )

iKW C L R WF 98 )

MEW A G Brady (fpfidsi)  (USCS)

1. Meyers (NOAX)
IR, Hill ' (DOE)

1. HM & i o
REHMRE. (1) MBRBGLWLHRE L LIOCREHNCHIORIMS 2D 05 H

FEERETEIE. BLU (2) MBWOWHD OIS b B W & O

TREFTHIZE, ZRMET S,
FELWRXOTHOTME. ULTOb043 4L bDET 5,

(1) BB % 0BT I 5 55N E %R

(2) MEBN. RREOLN., BLURFEORN

(3) WEBHO THOFEORM |

C4) MERBEH BT BIEN

(6) MBRBMEY —X—va v

Fro. ANEW20EHTHAR. UTOb0E24L8DET 5,

L) B AR & H R O RT3 e

(2) BEBRBOHEH. LEORMMHE. BLCMBILHWLE S0 20 ZhoHF &)

HAEEEUO>D, TERMBIRGT — 5 2 RUT 2 H 4% Mz
(38) EEMREMDO T —2 ¥ a3y THICWMR KO b & 0924
(4 ) [ BF 92 3% W) o> 39 %

2. A
(1) BROMET — & O %
S A S DT —
1) kWi 2HEON & 04
2) NOAAD NeyersIGit &k 2 25 4 K3 kv b DA : 10040 ) — 2 ) o

._33__.



MBS L FITIED Y VT 2 Vv FHBRIEMT B b0
8) NOAAD Neyers I IS L BCOBRD F 4 V9 M2 54 F 25401 : #h
o AR KEBE (Kl Htak. M)

HAMWMM» S ORPETF — 4
1) AR BY LB Y oY
2) BRPRDOAN. BHWKIZ XS I993EPNKMEDF 4 U 4 5
— & @ it

(2)wwﬂmﬂkAUhU7xwu7mx/Dn~¢kT\ﬁ%@ﬁ?—&m%?7m
B — 7 Yay 7S NI, ShiIk b, WROEMBIZH 5 MBI B
ROWBE I CHAMBIE IEFEARS PVOWERETO BRI NG bR,
2 h 4 T SR BB L OKBMB WA, o, WAL R 2HE T o
*Hi&mﬁmt/&—\%&U%@&mMnmkiokova~T4/7XQ
B E . KB, BR, 22—V =50 K 75V, FUMLD3 6 /LA
G booLliiz, ‘

( 3) 1994J3r/ X'} v /iﬂl.f':k:}‘ob\ftiﬁé@ < ODnL.ime\’?’} ba‘lho CSMIPX)\ b%’JZOO‘*BfI
#qi}’f\ USGS S # 100RE . Md Y 7 4 b= 7 K2 EN S #6078 Efﬂ)r.af%& &5 Ty
%o

3. fF K &l ] e o L
Ve L AL, 1996¢kﬂﬂ@ﬁ§mgﬁﬂmyi¢%5é&bkqﬁ%y3v7
FHRCHMTAHBETH 5, 1093E 12 MM SN A BERBICHT BT~ Y 5y 7
OBERESCREOMBEDF 5 B ESRBRT 2HWTE S 9~ 2 ¥ 5 v ZHALI W
T'km%&ﬁﬂ*®MHﬂﬁMKﬁﬁMﬁx3®®%#U%%ﬁj@}ﬁf$5og_
7Y ay 7O REY s EUTIE T OB, MR, AR A G
oAt DI MG, B X CHRERD L B o | |




(B) BEURFLADER  HEFECMHMTIHELNLHME

W o4 o 1994451 8H
7L Bro: MBI EHWRD, A US Y RMEL Y — 28—
W om H o R KB -~ (EEHEE) CBY SRS W W e )
' ' W it CHESBEZE 7 )
M5 o o (eSS BEgE )
4 @ B S. Lew  (#E#MaE) CIH 37 B35 M0 55 45 WF 52 797 )
"~ 8. Nahin . ' TARY T k)
1. HOWRU BB ORM

FEEBRE, FRHEDORRECOLERLUBRBY CORBKREML T, /r?l‘l‘fufal;

!ﬁ%"—&@l’ﬂ%&l}h‘# %@WJJHJIUKUDVH‘% RSB & ﬂﬂ’)’c‘:?‘

$W#BA®ﬁ%ﬁmmuT®mB* t%@&?éo

(0
2
(3)
4)

(5)
(6)

HFAEBEHEL, V-2 vas9 7, HrOWRRBItOARA®ANML, M
DR THI 2 S B,

BN OFTFRIBM CRIEX N B WFAF WA BT 5o DI D U O 52 5
«mm%wﬁm%miTéo

WFRE, HHTHR, RIS RGN0 RERIT 5, |

R R ER L > TEBIN R BRE RO ARSI TS i, HTEEE
ACEEMUERTEENRT 2,
WERHCERTNEERERORRO L DOH A FS5 4 v EWRT 5
EBREROFMERRO DO HILNE MRS 5,

5 A

(1)
(D)

@

%4D7V*vxbmﬁmﬁ/ZTA(PRESSS)B% Rk BB L%kN R
ZT-U)’.)(@'IT'Cl9941150):]&“51'”{123117;0 :
FUk v AMSB I ) - PR OB BRI, HTHNR ORI <o 27 U,

,Bxﬁﬁtzy NH109 347 HILHFE A,

AWBERENAT Yy KB (CHS) KMT 5 HAOTAIEN, 199 348
WM R hie, AABKEEEARN, BF— 500N HDMES ALk,

-3~



(4)

(5)

CHSIMPFFREMIcH LT, WML 199 34ES Az hiB25mM4R
MEOBMITKBRELEX I,

MIMCHSAHXRARMEKBMEERRXN, KOO LEITL 993411 A28
gnf‘:o -

(D) RKMDODPRESSSHRDUSBMNSIE P IZMMEINITFRTHD, W4 MAMI

(2)

(3

(4)

WHHERRNL 9 94E1 0 AIMESh B TRTH 5o
W2RCHS ARAMBINWHEERRAN, 199 447, 35 A GR35 ik

DOMWIZAY JAMATIETHMEINITETH B,

KECHSIHRMPFFHMN, 199 4EIERICHBINSETRETH B, 851
WBLAROMAMMN, 1 99 4ERKTREINATL S,

FEAEB KD 1 04 (IDNDR) J #HBiZ2XBWT 501, COFEMROREND
KCHMS IR ROERE, WHRBHBOE 2 1KY RSB DOHEE B

kY B,

(5

SEBR T — & ORI A RABIC AT B b, RRF — ORI, B 4 IE o
M@%%@%ibw:&r%éo:@&%M%@twu,meﬁmmﬁﬁﬁdﬂm
FHEPSOBRDOBLEEZMAT B, BI04 B KI5 12 30 T I 68 4208 2
PHMOEH~OHMERTTH A,

—36—




(C) BEHOHRI. HEFBRUVXECHT 3 HELBLME

PR - 1 9944581 8H
BB MAMAHKURTT KEA V=5 Y FMP LY =2 5— 4
S E BN W m i CHE 01 34 18 ) CRlt R 47 208 888 WF 9% 70 )
Mmoo B C 7 dkwrgm)
INKR (AL kWrge v o —)
ClHE B " (CRSHRSE
11 R SR CHR B8 LR D257
M C o7 RS )
1 () B R GO 5 N1 X))
2k M Ken' PioChong (FEZEMAEY - (NSPY
~ Charles E. ‘Anderson (USBR) -
© . Bob:Fullér:: ‘(HUD) -
James  Hill:" *(DOE)
Larry llultengren (DOS/FBO)
John B. Scalzi (NSF)
. Andrew Taylor (NISTY
c 0 )im Waleoski oo

 (COE) -

1.Hm&UﬁM®%w -
SRR A ammmﬁ%@mﬁ&vMQMﬁ%@mm WA AT B b DRSS
BRI IR S DA B LGB A2 S 053 50 75 B0 WX B e b i I 4
Hu%@%%ﬁm\z¢v——/7&UM&ﬂm EBH P RICHT DM RN E LD S
'Mh®Lﬂ%¢Mﬂ%®.ummLﬁz\ﬂ%@ﬂﬁk&@%ﬁ%ﬁ@ﬁ%%ﬂﬁ%%ad
inﬂuwﬁmménnb\ﬂmw%ﬂWénfmnﬁ%wbxéﬁmmﬂmmfé
&SI H UMM v X 7 a @Wﬁ&ﬂ&fﬁMNM? ma\&ntMﬁwm
%%@AﬁWk%MT mm%vﬁmr% ' e
M@ﬁ%ﬂ&@%@f%%o_ R
U)ﬁbh&ﬂmxﬂm&%bfﬂ
ERES 7/3/7®¢mo -
_m)ﬁm@Mﬁ%@mm mmﬂ@x¢u+;/7&vﬂfkw¢5n@/xTAom%o
Q)M#Mu%®%@YM%ﬁ7hb®t/# um\nmam&u RS VAN

mm&mkw¢ MW@*m\m%ﬂm@Wm&

s



AT ALADWFE, ) '

(4) MBGE. TUF ¥R D TU ) = MNEREAIE AT Yy b D B R O B
KL DURETF MDD DAL B,

(5) WEFEHE D DI « IR PGB T A5 LM & Bk ok,

(6) MET OV 2 POBMERM Uy BONBEAABKIT B Iz D KN T

atL o

2. R .
() fEia (C) @A sN— (MG Brady) (3. 1 99 3E8HSHDY » AHEDH

#HEG->REERITWEMICEMU i, |

(2) 19944FE1AD/) — X vatﬂmﬁ\h(vwawmmm,@mim@&%@
MY EPRET BB, MEREDOME - WMREZRT S5 IR T 5% 0T 00
KA - o  (HUD, USGS, NIST, FENA, NSF)

(3) BRI KW BRPRFNMIR U 2 BEH TG T2 H L OB EICSO I TD
W2HMBART —IYay POT0Y—F 4 0% H ol SOT—2 Y g v ik g
DYEMBEA N E > THIObDTH BN, FEHTO DFCTHD > h T
B, ARDOBREARPR I V= TFTIH Z#|ANE I LI 3

3. IFKF M : .
FHEEMEKOT T, W ORI. BEFHROKFICWUTUTOHTMNLE X h e,

(D) MRBBEER 2 Y —= V7 URIT 3300 257 A 0 B3R O M1 45 0 1% &
AT Sl HDOE Y — /&ﬁ&mtm*xw~hyX?A@&$

(2) HLUOHEMOMEIEE L 3B CHEHED D&Y - m%kﬂx5Mbmﬁﬂ/
VAT LDT — 5 R —-2DE K o : '

(B) HiM¥,/ VAT LERA B ER AR = xkbt%bh&#%%®Wndg®%L
,m&lwﬁ%ﬁﬁumxnahgH*m%n%n@ﬁwm&w@xzn—%aaax
 ARMRABEEMRT S &#%iﬂ%o/ o L

() BRLERPUET 0S5 LDTF. £ &/n47U/bMﬁTﬂx mm&m&vﬁﬂ@

VAFLADOBMIWTERUTA VNI vOMR, g ‘

@)1994@5523B~27Bkmﬁ1MMén%"H%k*ﬂﬁk%?%ﬁﬂ

" &FHRIDNDROEH~DEM. o . . ,

(6) Wit WA HEICH S 2 5H00. B M. IR 08 37 10 . &U%ﬁ@&mmmw ﬁ%kﬁb

T BMe . BHE ORE MBRERBTRTER OGO REMY OB 4 5] & x5
it B | S e

() " M WERS GRS 27 5" RT3 mzmv 9/5/72\Vx

(G EHALTL 99 B EPIKEATHMES 2, - S R

38—




4. ZOBDILH) :

(1) 19934491 2/, WHREDA VN—NNSPF AWM. WHE" BRBmRIFK
~hF=Yy T DIV —AT - DLETD REHORSEMMLT S AL RS
I F v —DWH" W T BURD ML TAEIEL L,

() — M EDRKYAMEEEMTIDICSLBEEINIWNAMNB PR BITNT S 5
THEWR OO 27 PENRT B, WAHEWICWT 29~V awh 1994
ETH8, 9, LOMIKNSTFTMMid s,

(3)" WMBERRICEV LM EIKRDHN" IKHWTEIAKRT —2 Y gy PHRMIEE
S.Nahin 2BMEELT1I99B4EHNTILDR) VN THIEN T,

(4) NSF T X D BIE & YR — P XN RMD OIS & by WELEME R D3 13 3 3w
MR EBTORBEEROCHBHIEICWNT 20 OO &G MMNSEHL 1=,

() NSFRBEHD" WMBIKMTAMMBTEIN" RORWLAERT Uk 2011
FbulnEk&his, '

(6) HrLdWiTahi” MBRANA N . HHM Donald Bagling M RV &F—HiIc d -
TRITEND, COHA FREHH. MEPOHEMF o8 L. BRI THRIKN IR
BRI T 0TS AEMBET AN MERNST 5,

() BEREDOEHICHTIMEEMBORENDIY T 4T DD—~bL v RN~ L
~HIRITHRI N, TR LEIRINIRITE RIS /o0 A 25/1 ~
100/1 THBIEMREINT IS, ‘ ' ' ' ‘

@)"%2@%%%#%&%?5@%%%"%NSF&UW@%@&%@%%K&D\
199 4EFEERY 7> —C=FM. DALV T LN THMEST S,

() HEDOFMERBICHAERE DO NSFOYENALA VI SAIS I F v -2 2
TLADWMRT 0T 5 ADBS D, ’ '

-39



(D) PRI FEXMBEME

DIgkE 1 9944531 80 ‘ . o
W B BSLEINE VR REAY -5 Y FMP ALY R0
W& RAW W R (IR E) LRV

I - ¥.E. Roper ({EEMRXE) (BBMHE TRE)

R. L. Hall (BEMH T RE)
L.G. Guthrie (e ” )
F.G. Mclean Co (HBBHE WHR)
6.  TFranklin (WA ThRED

J. ¥ilcoski ( ” )

1. AR CHEENS e Lol S
KGERBEOANBBERNARARES Y. YAOMBEESICH TS L0 BOIRED
BIEN BB, HEBERE S AOMBREHR LS X Ty BT 103 58509725
BRI A GRS B b W RIR %Lu\mL%&U%Féﬁ5o“b o

Wiwﬁm ROMYHTHb, . - . ;
1)&A@Mﬂ%i@tb@ﬁh%ﬁ?i&U&%immﬁJ($ﬁ&0ﬁﬁm

M B*PJ‘»%‘?%“&lnr:ﬁfk@ltﬁo .
W RITEORE (BEFY VS, HB TS5 A),

2) & AR B RO By 0 22 IE S 4 1
RAMHOMBIHFIKB I LML BLELERHTS (I-'! VoY — by BEHED .

3) B IC B 5 & A ogzill 260w
BRI > THRHEZ WS LORYDERT L. WEOA N ZXLEWNSNET B,
S AORWEHEDOHERHOMEER S,

2. Y | | o -
1994@15288\i*M%%?JWﬁAmﬁﬁTmm%iﬂwﬁﬁﬁ@mﬁlﬁ',
BAMBE R MR HM L. SROBEBEHOED S AWRO T, HHIMHOK

—40—




BB TR & W RRRE T > le0 | |

199441 ~2f, TREMERRT O Dean Normanz: 4L HF2Y | A% b A UF 2L JF ) 72
FREEUM U, BRELEI U2 — MO RN H. GRBRIBET BTS2/
Y~ bDOHEETF VI T HIRWFRERM U, MED, B TR S Al
FERHR B XOKER s P L MOBRBEHMIEHICNTIEABRY -2 v a9 70 1T Ui,

(1) FAMBELSIHD WA - WRMR, HHWROLRERET 2 &6, JAMHA
C PR DT RE IS DO TR E BT 5,

(2) S AMBITEMFEOURFNIMFBIMENELM U, B3l E 8l x5,
(8) ER (1) (2) ORRIHDY T HRBE (D) Y AMBTHIEWS 50
~ 9 Vay TOMME. RE Y ARBLEDICE Y 5 WFRBIRICMT 53R WS I 20T
WMEAEMD D,



(F) 4754 k& @Li%iﬁk%?%##%Aﬂi

gk 1 9944E5818R
BT WABHEEERD KRB A Y —3 U RME A X — S

WS BRI —E (WSS E) (A R WF 2 7)
em O BE (Bli 9 Fl ’-")’5 BCHWE )
KIEMW - R Chung (FERMWRE) © o (NIST)

. S. Xahin: - ‘ g (UCB)

1. H®ROEO R H ,

M (F) B 1) WERBIKBWI54 754 VBROXM. 2) WaT UG
WHBREOL DU HMWAE SR 20O BEN ELA UL 2 o &%Bm&brm
MBHOBME LT, SA754 VBROBWIKWETET7 5 Vg v THEMRY 5
BT ohimeExsinds :&\74774zm&®M%£$©w4r74/®¢&§

A4 5 EEIEFSh B,

2. R
(D FRAFELT OARODSENCHBEALESMS A 754 Y HBOMBRICINT 3 (B

KT~ 2 ay TORMXPEERIT U RXHEE. UINRIEEAVN—RBUS £
A4 UHEROE B ESICRA Xh ik,
(2) SEIRS AT PO JbME G A AR T B KA ) OB R W AR X e, kA
TG B AWM m&#wrw*%m@ﬁﬁ%noto
WERFICET L5474 VROBEWERGCIZ, ARHEOHKLIL DLk
T=7vay 7, MRLERTHEIR TS o ‘
() TROLIALTHD ) -2 ) v SMEH. 1 &3 AICAKNERTNO ¥ >+ 0
zm&%ﬁ%#ﬂb'%Mu%m%ﬁﬂﬂ%ﬁ%bto
AAMPE ARG, KX AW BOL UkkUE PR wms FDTAT 54 R MR
L. 2hoOMIBIERY2HE Ui,

3. A% 3k - mi ' ' ,
u)g&ﬁ@kzmr\74774/m&@mm&nngw4r74/%wm¢ 318

@%ﬁ%ﬁmﬁao%&%mum@bkﬁw@x%égétbk\UJNR%y/$

_..42._,




VEFMCEMT 50 54754 VHBOBBERON A F 54 20 RE IR TH
I DDA AR S,

() UTORHIKMWTSARW RSN RINT 5,
cWITBI KIS B RET
*TATSAVERDOEE R T A
R - EHINOW MM E RN
C TR B O R I 3%

- Bl K o
MM AT A (GTS)

C R A0 A B T ik
CREREW AT LADW S &Rk

() BEMS 1751 v MOBMBHICWTEAKT —2 Vay Fa, FREEL 2 K

KEoY U ENATHMET 2. KT —2 Va7 TR, 8~ 5N OB 0 HEE A
A MTHREOHMBHREY., BHAMAMMYE B TEICE 2T <,



(G) BEYOFM LB E MH/XrAL%?%W%%Aﬁi'

M%H:1994J5n17u

WooPc WA BEIEHRDT KBAY — 5 FME A F =R =2
WS AW KR % (B ERNXE) ( WRABEWRED )
Wm B ¢ 7 KWRN )
INKE I ( KRB s—)
W OB ( CRSW%%
AR C BRI ARDEEDE )
M, fE ( A 321 215 D
Bl xhy— (o R )

KEW  Ken P. Chong (HEBFfr3gi& &) (B3 # 2 W @)

‘Charles E. Anderson | (A %5'fi B Ry
Bob- Fuller - . 7 - (EEWHWRE)

James Hill (A NVF-HRE2

‘ SR BE - AR IR

Larry Hultengren _ CE &M lsR)

John B. Scalzi C Tl 3T #2835 44 WF 98 )
Andrew Taylor ([ 3z 4% A 1 96 WF 58 P )

Jim Wilcoski G - (O

1. EW & W)

FEHEMEOHMBLUTOHETH 3,

CIOH S & 3500 o 0 08 R OF W0 0 fi M 5 64 et & R0 i 9 5 TR 90 5 i o 4 A

(OO O AE B 0 804 6 35 40 0 G015 47 D Fs 5

(DB MW H 5 MM WO LI 27 MO HLIC B 5 MM
o 1Y 5 |

(DHEWOWE & B EHH Y 2T Al 3 BRARAWROM L

(5)F + 5 « J 6 R WFSE o 4k it |

OB I I X A MEWOME & FMIEMENE v 2 F AL WT B EMFRTHO
Hed KT DNDR~DFE B |

UJNR/FEEN (G)MUJNRMM%MLTW mmﬂ@aﬁMﬁm,uu/zT
Ak%#%%nkﬁb W &&%%ﬁ?&#k%dﬁ%&@ﬁ?mﬁﬂﬁi%m

. 44—




9 5,

DI oMo oM ROy ST M350 3 N R B0~ D8 19.
o 5% % o 2l 4

DEWBHRERMAEMLETLIHOH - 2 Rip D IRR

DHEMICRPR. 72 Y ay P TRE~NDNIB. WK LN T D8 L &%

BRI B R RS

LRI Y REW DI DO WY )

SIRLAF HEE W DA A4S 86 L OB L MBI 9 2 3 Wo a4 2 B g
PERES RBERMELRR. REWUTHMHEON A P4 VR T 2 H AWM 2~
> 2t A ‘ |

COWMBEMEN R Y X T L, VY~ TIFax—%, BEHEY AT ABE
WRRCHRMEY ORBRAIIZ BT 5 RIS 5 BER o i i

N

2. Bt ) : .

DAFEERE (J) EHHOLEMIMBRIEYOREREICWT BT -2 > 5y
19 9 AAETH2, 2 5NN = Thfitahic, 7—-2 V3 v 70
—BELTHF VTSV RIMBTCORBRO LM S5 ot SO — 2 o
2y TREBHE, KB, =a—Y—50F, S8BT 04U LOWRE - 5§
HRBMUIo, TOWHERTOY—F407E0T199 843 H%EE M

CBIFEUS-kDAKRI i, |

DFRME (G) & (C) DWHBMITIHD - Ty WHMEHEHE ~ 257 A H .

WS . TR RIS B D, KEEMN T — 2 ey P 9.9 341 1
R17, 18AN—Y=7TCHftdhi, ZORNER T —F4 V0 (M4

SRR EMORE) LTI sy SRME L DA KX R,

DBMBREW DN T )Y MBI WEBHRWR T 00 = 2 Ml (1)
E O b & LRI K SRS ) A AR L I E S 2 1k
R WEHIMBELIY Y9 0B XU0NY 7 4027k (lrvine) 12k - T
KIS TV Do SOTDL S ADS EERTIE AL AP R T K 8 F M T
FRUI-THBWMENTH S, ShSERHM O Y B 1KY Tk E B 7
BI¥€ s —CHRINLTXDRE Y ZT A O 3108 EER NG b h i,

OWEDOMBIZ W T BEBET ~ 2 Y0y 719 9848HA, 5HNT A + &

VTR E R, BARD REHEDSHR SR MA N2 E LT D
M. BHENEM Uk 2ONRRTDY—F 4 v e LT, 1909 841
2RAMAY 74 V2T RELDAEX NI, |

SYE & A 7 LT BT N 1 S T 0K (T ST A BE R & o T M

—45—



H26MUJNRARMEITREXA R,
OMBEHENOT 2747 N4 T Yy FHBEEIT T 55 RN & & % Ik [ W
REBURPRAMICL > TRIEE N, TONFRBEBELTL 9 9 34EALX

ni,

3 A

1)Ky m\ﬁiwnm\AMMMﬂiwm&WM®L%%K B 1T 48 4 5 v 14
THHRIFVRHBERRT 2, ChOoDIRHAZEZU I NRUAKZLHLEY D
MEAREST B3HKINE D > B DOBAFNAKEE D TR HEEST 3

mﬂ%mm%&mﬂﬁu%®f7747\A47waMﬂk%?%%WWw%%
EEIETY s — LW, EARWRDIIC L > THE. JIE S ¢ 2

MEHME (J) EHMLT, HAMBRMEYORBRIICHT I T~V o
TEZIEUHRARTRBPETH D, F=RDIHLOEED L HOHE L =
T A, (DRBEORHIE., DEAXMEY TORITELER., (DBIHBEHTH 3

OREPIIMBBIFE VS —~ T LKV mkiofw%éntﬁﬁ&/n—

YV RTLDEHRICET ERAERRERRTECH B,

MFEME (C) LHBULTHEDORBLTAEMESE Y AT AIKMT 2
2 Vayw el 99 SEPIREBTFETHS :

4z ol (H# o o
D%@@ﬁﬂ#%m?®Mﬁ%®mwuw71mng? AMBERSE. 199
L 44E8 A6, THXRESY T FTHMESAD, e
YO FIEIC N D %1[NW%A$M 1.994¢3;33~55\/K@
FrCHMEh s, R , |
3) % K1 e 4 o Mﬂk%?5m2DU#A$m oK B [ SRR B & Ao sk B B I &
@ﬂﬂmﬁ&1994¢6ﬂ%ﬂ¢75v_arm%3n5o i
AYRIFA 7€ 5 IV 7S Sl S O 404 19 % B A N D 3 He & b 5 o B Ui
KD T ARV A oS — & BRI R3S e BT 5 e

—46—




CH) MuBRI5ICH 13 5 A O B W) & 5t 1c T B 4 38 305 & L 45

PR 1 9944581 7H
B0 WAMBENIL VIR RKEAY =5 2 FME ALY — X8~ 20
M E AR B — (SRS E) (WA - ARPFRT)

I Al GOt 48 2 5 1 97 WF 58 )

B 5 i ' CHlt B¢ 48 1 A WF 58 )

N M : (V= A VHIMKE)

Yits MBE . CRH 5257 17 B 5B 4 85 67 F 28 7))
m FE8 R L AU

2l : A.G.Franklin (E %ML E) (e ST S Bk B 50 SR 07 )
"F.G. Kclean (RBHMHLR)

1. H RO O KH
LAMEYETE T S BTRME. MBKFCHM LT, Sh o DMBIFR S WK L.
FRBHEMBHEELBIENRDON TS, KEEB2OHME. A DHEY O
BEREEERRT 51010, HROHOEH O T, A S &H O 50T 0o R
MESKEBSLCLWEYORBYLEORBOLDICHDLHEHOMEER B &1z &
D, LRORKDIBELONBLILBETEIETH B,
IOHMBTO DI, KELBROFDAROFMITE O TH S0
(1) BEDOAFMMRIH LT, MEWOMBORY ELRICWT 5 HHMA. HKon
678 & CHZ B D BLIR IZ D 0 T O Hi ST o 2 M,
(2) BUBHEEH . PR CYRAL Ttk & B Ui i A R O 7 — & D 38,
(8) RAWET O/ IABSVRMKBKINASZVREBDO T 075 A Wil L
U=y vy FOHE R R,
(4) Zoft, PFREOTMALLE. FRBREEOLE,

2. IR

(1) BARMWEKEWITHE O TR ORRIEAY FT v 2 1 () %Rk
oo BT RBOKH RIS ORMOKREF . KRBT O 21K 2 05K
OBELEARMITHYE Ui, |

(2) i HFBRGRD . BEFRTEEY = 4 o MUKEE. U TN R - B2 4

’ BHPIHEOHIRD T IS MW TR A1 1) 3 5026 B O 3018 1 97042 3 2

~ 47~



g (1992~19934E) E M L. TOMAMBEN 2 6MARMBETHE Lo
T O MBI BIA U T B SRS O UF ST O S H B B LB & G AT A
WY x A UMK FZYI Uy F D x4 0 MRS DTN H TR A 9B 318
47 WF 20 97 W ) L 7 ‘ ; -

3. FPXKELM

(1) RAEEBE . HABMBPRAHERBIWTET—2 U a v TH19944ETI40 ~8
B> Tl Dk ARBFRIIC B THAMT 5, A .

C2) Ml Wroein ERBNRITIE. T DB E S VR T v 7 ) DR A
19954E iz FI A7 Ly MR A v N — B X A B I IR 3 5o

(3) BB SBEMMFRRIT & x4 VML AS . U T N RBHR - 5 % W1 8 2 o i
ROTITIR VR TR LB MEYPRBORUYRTEM Y I a b - g v &
AW DD Fe ) (1994~ 19984F) % RIF %o '

(4) KEERREZ. ROFWE U TR OB ICLIIMB I ab—v g VKW
57— va vy TEIIGEICHMT B,

—48—




) BHELCRRECMHMT I HRLENgA

bl B :199445H18H

5 Bioc BB DRI KM A Y =5 0 KA A e RS — Sl
WCOR BN R W (M RMAR) RPN
| CHE W B W e i)
COSREEN DoNeyers U (fEdEraBE) 0 (NOAA)
: M. Black ford - | (NO'A AN
¥.Roper (COE)

J.¥ilcoski~ 7+ (COB)Y

1.EWB&U“M®%m

CORWR A O B Dy N ﬁ&%éﬂuﬁﬁ&ﬁ;tar\:ﬂﬂ‘ﬁ%ﬂ:&%ﬁ&y

ABMTE au%aommmﬂv¢—y@ VI ) MR G T I & > Tl % ik

WM 31 B KT 03~ D% & o TIE UL gt b 0 Bk e ok 5 ol

EOlE R TRl Y 5, o g = o

CEBMET YR RRN BN EBUTOLE 0 Th 5,

(1) Bl - At D Fetky Jest. (RRES L OB~ O S 91 4 7 TF S0 A o s S % 4

O de Thid. Bk R EDHKOBME O MH A S, T fic. B
WROBERBMD DI BN+ 5,

(pﬁm HUak ot o M E. BF . B RO BT B PR, KM DI R
L‘—C'h ’?ﬁ jﬁ%f] 70
'@)M#&b#%&utMu\&@ﬁn BRI, WG ET Y 5 Ea—297

ﬁf%A B4 0 &wzxv%m@nw@mh&m@mm BT D 3% 1Y
T 5 W 3 ﬂ%ﬂvo

M}éﬂuAfoxm\&mw SHOXM. 70 Vvay Pl AT EBLECB2 RO
WM A BRI & > T RO KA 5,

2. R , f
am)1994¢7ﬁ17~24amm\mﬁﬂmWNMEmmkxaﬁ HIZDWN T H R
Dfmmmﬁénoto

,Q)w26DAm%Akkhr me#bmm m@wm&um¢5mnmx¢ﬁ%
WBLUCERMERAL D RE SN,

—49—



(3
(4)

3.

WM —2ay THN199348H28HRARTHIEEh,
MEMHORRICMUT, RUBBERMIC FRERBICHBRES A 1otk (1806~1992)
L&, 2ASTT AVFRVT, BEDEBIEOHEKBEDXS 4 FHFEERPL I,

7 3% § 1

(D

(2)
(3)

ERMR (K) EOMTMBABRIKMNTAIMARMBT —2 v a v IHK1 99541
ARTAVATTRIEINTY S,

RAFARHWNESOHEBMIMCOOCTF - LTI T AMBOZRA D S
199 6B hph e - itaid 1 0 0JH4EE 1 94 64E4 L BIZHE LT Y o
— Yy VBB I CHRUDS OETH D, CNOREBRVITFLAOMBEZ DAY
TOHMETRICE R D E oD EU o SDTH B, RAEXBRTH. ORI
SV VRV AENRBUOANT DS 5 ADWAIZE D hIvD

() HWIMHAWT ~2 Vay TORKBENMT S
4. Zofb E |
(1) AMHERRGRTPCAMCIN TS, Lo bBWMMBER - D, WFRAEW

(D

M BYMOER, FREFTLEEBNTABNCRL TV S, FELBR2B NS
@Hm%%m¢5WM%*r¢0___ .

W&Mﬁm*lrmnxﬁ&ﬁﬂfmu<\;wtbﬁ&M&%mbmvwnﬁwﬁ
AN E 0, BMMAEFEERRET -2 2y TRINSOMBZERRT B b E

BERNARET,

_50_,




(J) XBUYAFLOT BT BEGCHTIERELIRLE

WAt EI219941|’5}118FI

33 PN HRDTT KEA Y =5 RME AP 2N~ 2
oo 45’ B AW B — (feBai) CLARYFRED)
By ( ” )
711 0 g ( ” )

XK@ J.D. Cooper (#EHMAE) : (FHWA)

A.G.Franklin | (COE)

A Taylor | (NTST)

J.Scalzi (NS TI)

P. Yen ' - | (FHWA)

1. B L OO 5 E ‘

Bl AT o AR KB LCWEOREE B O THELRUEGTEN. 0
Db HIERBEZORBEUD CHNECROEBETYS b, &5 Ui MAZH L.
FELHER TR MBEPRCH T S ESBOR DI WS 5 BEPRA . kL. 5w
éﬂ%&&%k\%ﬂb®Wﬁmn&%kﬂobf\ %ﬁ@ﬁm\mmkwt5ﬁ4l
SHUPHUEERT I LEENET S,

FAEHEE TS, W ERBOHTEBEOERIB I D DO, HOWEARME LR

SHEE L %&mmﬁ%”@k&Uﬁ&ﬁ@%dwlkwiéimwﬂﬁwhéﬁ7%w
tTéo '

2. ;o

(1D 199445810, 11H, ANFMUA 2 2B 0TH L OB HRBERT — &
Yay TEMM U, BB, %A, EERENRLTEE 84KBML. 850
FOIANLYy Va VIEBOT, A 00RXNREXNI, 2MLEOWEKTIZ b
WTH AN KREY ) RORREEERE. S5y bV MY MAEDE
KUY VISR I BB OB R BB B RN T I DA R AR L e

() 19944120, 21H. HY 74 V2THA—I LAREST. MR EH

C ORRMTEB2EART ~ SV TERM LR T2 Y2y TOR, TS
VYA EMBOBBRS D IR B L OB RARE U, . 0
RAKTREROBEREHC WS BBIMARY — 2 v ay 7EMB LTHb AL,

g



(199 4@ LALTARRBELR) 2 ) y VHBILIBRUGEBES
Al o VBN AANDHNMENITFHLNI, )
19944124, 250, AY T4 I=TMHN—=2 LAIBNTHERDNEHRE

(3)
WSS 3 Ml E kY f/av7¢GW%%A&%W?W%bko7~¢yay
TIZEIM D, &/77//x:#mM®mﬁ ERED 5 WIS AR B B R R A
EWBE UL :

3. A% 4t ] | |

(D 19954E6A. HIIMAKRT ~2 vay PZEH2THARABROMMIZ4bYE T

(2)
(3)

(4
(5

(w

%6

DN THAET 5o S e
BROBBMBIHTIWIMAKRT —2 Y a w7721 99 6451 HAICH TR

TR EHRD D TDT =2 Vay PCEEBNZHMB IS EH TS T
ThHhbH .

CIHrHMR LA T, BROLBRIIKIWT S ?4UHAU—7/3/T$HAk
BT < WA E MDD V=2 Y ay TR RENE. R H, HXMEMESE
MELOCRHPOBIIBUTOMREGMICHEEEZBRLTETH B,
%M-%m%&vm%Mnmﬂo<\&ménkﬁﬁﬁmTMﬁkpmroﬂ Nl
WM EMET Do NME Mkub%mmﬁﬁ%Wkowfomw% Ho g
mmz;uu@mmwmuwtéfvmw EM%T Rt S NEN (83 xﬁékﬂ

&mki0ﬂ47u,/hj/bm—wkmw‘ﬁﬁ %ﬁhiéo“ L
m&bﬂmm@m mm\kﬂWﬂ{ﬁH%;U%me%UkCMT\& Hﬂ@
B, r—7 Vo %%iu&%@%ﬁmeﬂkaMTmﬁﬂw aMiT

Do,

HAﬂbL%Uéﬁ#@ﬂ&&#%$@%ﬁ@tb@ﬁﬂw %ﬂ#b &wb&a

’maxuﬂvkowr@$ﬁvmﬂaf&mﬁwﬁmkomf i m&ﬁﬁ,g

(8)

B3R ) M 7 5 /XTADi&m\#Mﬁ_ﬁ&%(%%ﬁ%ﬁ%k%%ﬂﬂ
DR ERRE. BEBD a4 v P VABROFWICWT 5 IRAWR TS Bo, -

—s2-




(K) BERROMAMBRHCHTIHFLETARS

b 4k B : 19944581 810
% W DO MBI NT KA Y =5 FMA L~ K= Sl
W BN A M (WA R BRI

(-3 Cl AR WE 57 )

Hhm g e ( ” )
AE K. Roper. C(HEMEMAE) (CORPS)

J. VWilcoski (CORPS)

L. HY R O 5% ) o S R

RN B D BRI HA B LR DTN E BRI > T By = DI sk — M
3 % Wi B~ M) O VI 0RO RS W T S B WK T . 5 5 0 T H i I A
'm%m&mﬁﬁf~&®xmx%LMﬂ&mwbrx+ﬁaI$m@ﬁm%m&6%@&
2605,

FAFHME TS B MBI B RO LG 0t b D95 WA - DFIE A5
FPCEEHMEST D0 RFEMRB DRI > 2 E - PruE e m. Wik, 9245 L.
SNS DU E TR DB DTG A S o B A b B IR TR 0 b
TH b, |

(DERBPHBOMBE DI DDOREL T~ V0w Ty WM. WA AE TR, 5

T3,
(oD JEE M0 T WU A A e D MBI TG 0 — o 7 AR 2 e R i B TR ) 12 5 %, 7 S o
AR U, BB ORI O DO MBI A2 5,

(DM IS L 2 W0 B — 20— A O W) R AT T AT % 3 3 5

CA) 5 98 6 53¢ 19 0D %6 T 40 4 B8 8 D T 000 5 2% % Mk sz - 2

()R (HITH) DRt MBS AR ORI I &0 & 50 TS U5 b2 b

ML, 2P kEMaEd s,
COHT L O BFRR I O BT B, T~ i AT 5,
<nﬁm\M%Mwaam%wﬁwmwm%uwﬁaf~¢mw@kw@$W%%\
BN Uitk o5 B S
(I B & BB LW O M BN T 3 e sp DA S22, AL, A K
SA UL = FAERT B

—53f*



2. JER , : 8 S .
(DR O BRHRBERICNTIE~0T -2 ay %1 99834E5H] 2~1
SAKKFIUN OB HNATICBOTHAML 72,

B TRk E , :

(1)1 995 4EL AR OiBMBBEEACMT IR AT ~2vay PHERBIC
BOTHMT B, SO =2 Vg o FREEBER (1) Bills &g & i
3,

(DLBRFE2WMI—2 gy FTORMENRTRO R LH ERIT B,

DH—M7 —2 VayTPOWMIXMPENT ST THR. BT 5,

(DOEBLHE. BRKXBICBI I8y vav, €iF— V=2 Yayw PE2BMETD
LW HE. BE W OMMERER S,

_ 54 _




Report of Task Committee on
(A) STRONG-MOTION DATA AND APPLICATIONS
Date: May 17, 1994

Place: National Institute of Standards and-Technology
Galthersburg, MD .

Attendees: UrS. Srde- G Brady (Charrman) - (USGSY)
S - H. Meyers - (NOAA)
J. Hill (DOE)

'-Japan Side - S. lai (Acting Chairman). (PHRI):

K. Ohtani o (NIED) -

T. lijima : (PWRI)

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 techriques and éxchange information for eVaIuatlng the destructrVe effects

of earthquake motion.
The scope of work includes:

- (1) instrumentation; N TR R
(2) - ':recordlng, processrng and analyzrng strong motion data,
. -(3) . .engineering characterrzatron of ground motron, ‘
(4)..  design applications, and- : 3
: (5) seismic zonatlona

The actrvmes of the Task Commlttee rnclude »

(1) regular exchange of data and publrcatrons,
(2)  creating procedures for the 'disséminationof significant strong-motion
digital data with regard for the rights and expectations of (a) owner, (b)
-, the.users of-data-and (c)ithe earthguake: engineering community;,
(3) . fplannlng and conducting T/C workshops and meetings; and-
(4) . - ‘coordinating relevant research activities. ’ :



2. ACCOMPLISHMENTS

(1) Exchange of Data

From U.S. Side:
o Catalogs of Earthquakes in the'U.S.

. Three sets of slides for the M6 7 1994 Northridge earthquake epicentral area,
far-field, and a comparrson with the' M6.6 1971 San Ferhando eafthquake,
produced by the World Data Center A and NGDC/NOAA, provided by H.

Meyers.

. A set of 2 CD’s of digital shdes on Gedlogic'Hazards, (voicanoes, tsunamrs, and
‘ earthquakes), produceéd by NGDC/NOAA from slrdes from various sources,

provided by H. Meyers.

From Japan Side:
. Catalogs of Earthquakes in Japan |

> Floppy drsk containing accelerograms from the 1993 Off Kushlro earthquake,
recorded by the. Building Research Instltute, M.O:C., and provrded by Y.

Kitagawa and T. Kashima.

(2} Internaticnal Workshop

Conducted a successful lnternatlonal Workshop on Strong Motron Data, December
1993, Menlo Park; California. The workshop-dealt: ‘with'the current $tate of strong
motion recording in the ‘U.S:, Japan, and the- rést-of . the world and compared 2
attenuatron relatrons for peak ground acceleratlons and response spectra Mt ‘was
hosted by PHRI and USGS, and sponsoréd by the ScrenCe ‘and: Technology Agency,
the International Science and Technology EXChange Center, and PHRI, Japan The:
published Proceedrngs contain 36 contributions. from "US; Japanese and other
‘researchers (from New Zealand France and Chrle)

(3) Recordrngs of the Northrrdge Earthquake

The constant promotron of hrgh qualrty strong motron recordrng networks throughout
the world has assisted'in:the:production-of’ useful’ Sets of data:from'the : Northndge‘““'
Earthquake (on the order of 200 frorm:California’s state program (CDMG/SMIP) 100 ,
from USGS, and 60 from the University of Southern Cahfornra) ‘ RO
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3. FUTURE PLANS

An interpational workshop dn'StrOhg-‘mbtionf’da‘t‘a»conCéh"t'rétin‘g“dn-Ioc“al*sit'e effects
is planned for early 1996 in Japan. Momentum from the December 1993 workshop
and the large amount of Northridge data will be well-uged. Topic deétail includes’
regional geology, topography, local site geology, amplification, non linearity, and
liquefaction. Invited attendance of 30-50 .is planned, including participants from
countries other than the U.S. and Japan. Financial support from intérnational and
U.S. sources, and the Japanese Government, will be sought.



Report of Task Commiittee on

(B) TESTING AND EVALUATION PROCEDURES FOR BUILDING SYSTEMS

May 18 1994

Date:
Plaee' : _‘Natlonal lnstrtute of Standards and Technology
Galthersburg, MD ,
Attendees: U.S. Side - H. Lew (Chalr‘mah) (NIST)
8. Mahin (UCB)
Japan Side - K. Ohtani (Chairman) (NIED)
H. Okada (BRH)
H. Shiohara (BRI)
1. OBJECTIVE AND SCOPE OF WORK

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

The scope of work includes:

(1)

(2)

(3)

(4)

(5)

(6)

Plans and conducts workshops and joint meetings to identify research topics
and develops joint research programs

Coordlnates research prOJects carrled out by Varlous Iaboratorles inthe U.S. and
Japan. Facilitates publication of research results and lmplementatlon of
findings in codes and standards

Facilitates exchange of résearch personnel technical lnformatlon and avallable
testing facilities.

Develops uniform testmg procedures lncludmg test Ioadlng hlstory for case of
comparison of results of tests carried out by various researchers, and for
establishment of data base. , '

Develops guidelines for lnterpretatron of test results in consrderatlon for design
of structures.

Develops methodology for evaluation and interpretation of physical test results.
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(1)

(2)
(3)
(4)

(5)

(1)

(2)

(3)

(4)

(5)

ACCOMPLISHMENTS

Conducted the fourth U.S. -Japan Joint Technical Coordinating Committee
(TCC) meeting on Precast Seismic Structural Systems Program (PRESSS), May
1994, Tsukuba, Japan,

Published seismic design and construction guidelines and design manuals for
precast reinforced concrete buildings by Building Center of Japan, July 1993,

Initiated the Japan research program on Composite and Hybrid Structures
(CHS), 1983, The Japan TCC meetings were held during the past year.

The Panel endorse'd the implementation of the joint research program on CHS
during the 25th Joint Panel Meeting in May 11993.

Conducted the :fir"st U.S.-Japan Joint TCC meeting on CHS in November 1993,
Tsukuba, Japan. _ v .

FUTURE PLANS

The thii&,*=phase of 'the'(U”.‘S'. PRE;S\:S‘S"has ‘b.'een“‘pla'hned to be initiated during

1994-1995. The fourth U.S. meeting will be held in October 1994,

The s’eCohdj'jLJJ.S.-Japan joint’TCC‘r’nee’»ting o’h}CHS will be held in July 1994 in
Chicago; lilinois during the occasion of the 5th U.S. National Conference on
Earthquake Engineering. o

'The'joinf research ;Srdgra'm‘ on CHS will ‘be formally initiated in the U.S. in

1994. The first U.S. TCC meeting Will be held in the fall of 1994,

In support of the International Decade for Natural Disaster Reduction (IDNDR)

- - Program, :techniques_will be-explored todisseminate finding ‘of the Joint
. -Research:Projects carried out under the auspicés of T/C "B" to countries with
high seismic.risks.. T n

, To "fh'axifhri;zé}\ the ‘Us,g‘fulnés‘s;of ‘experimental ’d“até;' it is desirable to develop

standards:for. storage, documentation-and rétrieval:of tést:data, Researchers

| andf}’membe’rsg;ofvthegu’s’_er;"_c_:‘oﬁ’injuhi'ty‘».'f"rorﬁ the UiS. and Japan 'should be
-encouraged to convene for:the’ purpose of establishing stich standards. Efforts
~~should be made to utilize available resources and expertise’in Japan and the
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Report of Task Committee on

(C) DESIGN EVALUATION AND IMPROVEMENT OF STRUCTURES

Date: May 18, 1994
Place: National Institute of Standards and Technology
Gaithérsburg, MD
Attendees: U.S. Side - K. Chong (Chairman) (NSF)
C. Anderson (USBR)"
R. Fuller (HUD)
J. Hill . (DOE) '
L. Hultengren (DOS/FBO) -
J. Scalzi (NSF)
A. Taylor (NIST)
J. Wilcoski (COE)-
Japan Side - H. Okada (Acting Chalrman) (BRI)
M. Kanda (PWRl)
8. Kobayashi' - (PWRC)
M. Koga (CRS)
K. Nishikawa ~(PWRI)"
H. Shiohara . (BRI)
K. Yokoyarma (PWRI): -

1. OBJECTIVE AND SCOPE OF WORK

The objectlve of the Task Commlttee is'to’ deVelop dlsaster mlti jatio

programs which will’ |mpro\/e the: performance of new strustures and thi
existing structures in resisting wind and seismic forces. In ordérto establlsh adequate
evaluation of performance, each country will coordinate development of condmon
assessment, scréening, and structural analysis and desngn methodologles ‘Erihanéé
performance can-be obtained by the mtelllgent reneWaI repair and retrofit of exlstlng'
buildings:and other structures: Structures will-be: analyzed- and’ mstrumented and
then evaluated after disasters. ‘Also, effective utilization of: hew advanced materlals
andstructural systems, assocuated with: appropriate desngh methods, w:ll prowde
excellent structural performance in the life cycle.




The scope of work includes:

(1)

(2)

(3)
4

(5)

(6)

(1)

(2)

(3)

vExchangir’i‘Q; information,  planning, and hosting workshops on new design

technologies, evaluation technologies, and repair and retrofit techniques.

- Developing a‘uniform system for screening and analyzing wind and ‘seismic

resistance capacity of structures in each country.

Developing~sensor technology, instrumentation, and “expért” systems to

provide reliable condition assessment of existing structures,

Evaluating masonry, precast concrete and composite/hybrid buildihg structures;
and providing docurnentation for post-disaster evaluation of performance.

Studying: new materials and methods for repairing and retrofitting existing
structures.and for new construction, :

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

and maximize’ benefits.

ACCOMPLISHMENTS -~

- T/C"C"and "G" co;sponSOred»a workshop on Structural Control and Intelligent
- . Material Systems in'May, 1993 in*Japan, ‘Proceedings-of'this workshop will be
‘available soon. oo : -

A‘mérﬁber 6f"Ta$k Comvmittee C participated in the EERI Reconnaissance Team

. (Dr. A.G.-Brady) which'investigated the Guam Earthquake of August 8, 1993.

After _the’l >January 1‘994 NOrth’rvi'dge ' Ear‘thQUake, several U.S. agencies
conducted cooperative damage assessment studies to:determine‘the: necessity
to improve building codes and to develop repair and strengthening requirements

.« for existing*buildings: -(HUD, USGS, NIST, FEMA, NSF)

BRI has-sent to the:U.Sx side' the proceedings ofithe second U.S.-Japan Study

Group Workshop on New Design. Methoddlogy: for ‘Building, which was
published by BRI. Although the workshop consisted of the U.S. and Japan Ad

' Hoc.Committees; the-aGtivities. will ledd to ah official U:S JJapanjoint study

i .group that:is reconimendéd-in the item (3) of "Future ‘Plans;". -

3.

FUTURE PLANS

The: following: planning was: perforimed ‘on Design; ‘Evaluation: and Improvernent of

Structures. :

-



(1)

(2)

(3)

(4)

(5)
(6) .

- . universities, State and local government agencies, and other Federal : agencies
(7)

M

2 A

(3)

Develop a uniform system for screening and analyzing wind and seismic
resistant capacity, and improve sensor/inspection technology, instrumentation
and expert systems to provide condition assessment of existing structures.

Compule a database of advanced materrals/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, it is recommended that each country

- should make an:effort to establish-a U.S./Japan joint study group of members

of appropriate institutions in each country.

- Develop design guudelrnes for applying advanced structural and materials

systems to be used for composite and hybrid structures under the joint
U.S. /Japan Cooperatrve Research Program

Partrcupate in actlvmes of the Internatlonal Decade for Natural Dlsaster
Reduction (IDNDR), including the "World Conference on Natural Dlsaster
Reduction,” held in Yokohama Japan during May 23-27, 1994,

Continue to enc<‘3urage participation by ptivate industry, consulting englneers,

involved in mstrumentatlon evaluation, condition assessment; and retrofit and
strengthemng of exnstlng bmldmgs for seismic and wmd resnstance

R The secohd workshop on: "Structural Control and Intelllgent Materlal Systems"

is scheduled in the U S durlng 1995, in coordrnatlon wnth T/C "G"

"EOTHER ACTlVITIES

FMOC delegates VlS|ted NSF in: September and December 1993. An agreement

was reached to promote research programs on "Building Safety ‘and Related
Infrastructure: lmprovements" under -the : framewotk of the "New Economrc

. Partnershlp between the U; S and Japan"

A workshop on Composrtes for Constructlon WI|| be held at’ NSF July 8, 9 1O :

1994, to plan.a:b-year reseaich’ program on'the basic research topics’ requnred
for the use of composrtes in general construction.

A U.S, Japan Workshop on "Development and Future Dlrectlons ln Structural' ‘

Testing" co-chaired. by T ‘Okada and S.:‘Mahin; heldin Honoluli; HaWan rn JUr’lé'

1993.
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(4)

(5)

(6)

(7)

(8)

(9)

Continued U.S. research’ sponsoréd’ by NSF has developed reports on seismic
rehabilitation and retrofit strategles, including rnnovatlve techniques for
strengthening existing buildings and bridges,

NSF completed panel review of the 3rd year "Repair and Rehabilitation for
Earthquake Resistance" proposals and will announoe awards in the near future,

A new and improved Selsmrc Safety Guideé is to be published by the
Department of Energy in 1994, Donald Eaghng, Editor. The "Guide" provides
information for engineérs and' building: managers for developrng practical and
cost-effective seismic mitigation programs for application at sites with several

bmldmgs

Benefits vérsus costs for retroflttrng exrétrng buildings has been studied at the
Lawrence Berkeley Laboratory in California. A paper to be completed soon
shows beneflt/cost ratios savrng from 25 to 1 to 100 to 1.

"Second Internatlonal Conference on Intelhgent Materrals" co-funded by NSF
and other U.S. agencies, will be held June 1994 in Wlllramsburg, VA,

Continue development of NSF's CI\/I| lnfrastructure Systems Research Program

mcludlng strong emphasns on evaluatron and |mprovement of structures
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- Report of Task- Committee on
(D) EARTHQUAKE ENGINEERING FOR DAMS

Date: May 18, 1994

Place: National Instrtute of Standards and Technology
Gaithersburg, MD ,

Attendees: U.S. Side - W Roper (Co- Charrman) (COE)
R. Hall ; (WES)
L. Guthrie (COE) -
F. McLean (USBR)
A, Franklin -~ . - (WES)
J. Wilcoski : SRR (CERL)

Japan Side - K. Nishikawa (Acting Chairman)  (PWRI)

1. OBJECTIVE AND SCOPE OF WOR'K

The objectlve of the Task Commlttee is to develop techmcal insights. mto 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 of these structures.

The scope of work includes:

(1)  Methods of analysis for seismic design of dams. Compare U.S. and Japan
design methods. Perform investigations using dynamic analysis methods as
tools (modeling, calculation codes).

(2)  Dynamic characteristics of dam construction ‘materialsl. ldentify strength and
deformation characteristics during an earthquake {(concrete, soil and rock).

(3) Analysis of observed behavior of dams during an earthquake. Investigate the
mechanism of damages to earthquake loading. Analyze the observed behavior
during an earthquake to the earthquake-resistant design.

2, ACCOMPLISHMENTS

Mr. Nario Yasuda, senior research engineer of Fill-Type Dam Division, PWRI, visited
Research and Development Directorate, Headquarters U.S. Army Corps of Engmeers
on January 28, 1994, to discuss future possible activities of T/C (D), feasibility of
cooperative research, exchange of technlcai information and so on, '

Dr. Dean Norman, Senior Research Str‘ucture Ehg'in'eer'of the Structures Labo‘ratory,
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WES, visited the Earthquake Engineering Division, PWRI during February and March
1994, He conducted cooperative studies on retrofit techniques for bridges and other
concrete structures, and concrete constitutive models for dynamic finite element
applications. During his stay he attended the International Workshop on Construction
and Management Technology for Dams, and Enhancement of the Dam Lake Basin
Environment for the Next Generation in Tsukuba.

3. FUTURE PLANS

(1) Exchangeresults of research/investigation andtechnical information about dam
earthquake engineering is encouraged, and feasibility of joint research and
investigation is in continuous consideration.

(2)  Exchange visits to the institutes concerned, of scientists and engineers
between U.S. and Japan, to enhance effective communication,

(3) ~ Inaccordance with the progress of activities (1) and (2), T/C (D) will coordinate

a Workshop on Earthquake Engineering for Dams and the development of a joint
publication on the current status of‘research in this area.



Report of- Task Committee on

AF) DISASTER PREVENTION METHODS FOR LIFELINE SYSTEMS'

.Date May 18, 1994

National Institute of Standards and Technology

Place:
Gaithersburg, Maryland

Attendees: U.S. Side - R. Chung:(Chairman) ' (NIST)

1.

S. Mahin ' ' (UCB)

- Japan Side - K. Kawashima (Acting Chaurman) - (PWRI) -
: C. Minowa : - (NRIESDP)
H. Sugita (PWRI)

OBJECTIVE AND.SCOPE OF WORK .

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

(1)
(2)
(3)
2.

(1)

(2)

Planning and conducting workshops on lifeline systems
Facilitating exchange of technical information
Promoting development of design guidelines and standards for lifeline systems

ACCOMPLISHMENTS

Published the- proceedlngs of the 5th-Joint Workshop on Earthquake Disaster
Prevention for Lifeline Systems, which was held in October 1992 in Tsukuba,
Japan. The proceedings were distributed to members of the UJNR panel and
others in the Ilfellne earthquake engineering community.

Organized a joint post-earthquake reconnaissance effort for the July 1993“

Hokkaido-Nansei-Okiearthquake. The U.S. team membeérs collaborated closely
with the Japanese team members in their field investigations.

Results of their joint studies, espeCIaIly those related to the performance of
Lifeline systems, have been presented in a number of meetings, workshops,

and conferences




(3)

(1)

(2)

(3)

Assisted in the arrangement of theé Japanese Govérnment Study Team’s visits
to Los Angeles area in January and March, 1994 after the January 17, 1994
Northridge eaithguake. The Japanése téam has visited a number of sites where
critical lifeline systems, such as aqueducts, substations, to receive briefings and
assess their performance.

FUTURE PLANS

Encourage current efforts in both countries to ‘establish seismic design
guidelines and standards for lifeline systems. Existing UJNR channels should
be fully utilized to facilitate the exchange of relevant information concerning
standards development.. Possible ‘collaboration’ of ‘joint development of
guidelin'eeahd standards for lifeline systems s‘h’ould be pursued.

Encourage collaboratrve researchers and development in the following areas:

- - ‘planning for urban disaster prevention"

- systems approach to lifeline performance

- soilstructure interaction :

- pérformance of underground plpehnes and cables

- fire protection/prevention

- geographic information systems (GIS)

- costiéffective ground improvement: techmques :

- ‘devélopment and operation (mcludrng restartlng) of safety shut-down
: systems -

Hold the 6th Joint Workshop on Earthquake Irsaster Prevention for Lifeline
Systems, December 1994, Los Angeles, CA.. The Workshop focus will be on

~ soil-stflictlre interactions, performanoe of underground pipelines and cables,

and cost-effective ground rmprovement techniques.

67~



Report of Task Commvttee on

(G) STRUCTURAL CONTROL AND INTELLIGENT MATERIAL SYSTEMS

Date: May 17, 1994
Place: National Institute of Standards and Technology
Gaithersburg, MD
Attendees: U;S. Side - K. Chong (Actmg Chalrman) (NSF).
C. Anderson , .-(USBR)
R. Fuller (HUD)
J. Hill | . (DOE) - . .
L. Hultengren - (DOS/FBO)
J. Scalzi- (NSF)
A. Taylor (NIST)
J. Wilcoski (COE)
Japan Side - H. Shlohara (Actmg Chalrman)» S ‘(BRI)
- M. Kanda:: . (PWRI)
S. Kobayashl - (PWRC)
M. Koga ‘ (CRS)
K.-Nishikawa .. (PWRI)
- H. Okada. .. . - - (BRI)..: .
(PWRI) -

K. Yokoyama - - .

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 mateérial systems;
{2) implement control techniques for motion reduction or modification: (3) implement
use of advanced materials in actual design and constructlon of buildings and other
infrastructure systems under seismic or wind-environments; (4) promote U.S. -Japan
cooperation in structural control and mtelllgent material systems research; (5) bring
together governmental, academic, &nd industrial partlcnpants 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 international cooperation.

The UJNR T/C "G" works closely thh other orgamzatlon to provnde the leadershlp in
this emerging research by facilitating the exchange of technical data and information -
through UJNR mechanisms. The scope of work mcludes
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(1)

(2)

(3)
(4)
(5)

(6)

(1)

2

(3)

Providing technical assistance, consultation and coordination to UJNR affiliated
research organlzatlons in ‘the lnltlatlon development, and execution of their
programs in research areas.

Promoting joint government-university-industry collaborative efforts to facilitate
technology transfer and practical nmplementatlon

Sponsoring and conducting inter- dusc:phnary workshops and meetings to
identify key areas of research and opportunities for cooperatlon, and to
exchangé new knowledge and experience in practice.

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

Providing mformatlon useful for the establishment of performance standards,
design specification, ‘guidelines and ‘code recommendations for application in
new constructlon as well as retroflt/rehabllltatlon of existing structures.

-‘*!mtlatmg reésearch in intelligént material systems, sensors, actuators, optimal

control system design, and encourage laboratory and field experiments of
prototype and full-scale structures,

ACCOMPLISHMENTS

Conducted the "3rd U.S Japan Workshop on Earthquake Protective Systems

- of Bndges -at Bel‘keley, California during January 24 and 25, 1994 under the
'joint auspices‘of T/C "G"and "J"." ‘A §tady tour to Visit base-isolated bridges
- in thé San Francisco area was conducted by partncnpants pnor to the Workshop.
- Proceedingsiof the Workshop was - published by NCEER'in' March 1994, The

workshop was attended by 45 U.S., 32 Japanese résearchers, and experts

from Talwan and New Zealand

~To pursue the techmcal ObjthlveS ‘of the T/C "G" andT/C "C", a U S. domestlo

workshop was held in Williafsburg;: Virginia; on‘November 17 and 18, 1993
to further define the objectnves and research value and needs in intelligent

imatenals/Systems “Published:the workshop proceedings, -"Rebuilding and
~Enhancing’the'Nation’s nfrastructure:’ Al'Role for: Intelligent: Matenal Systems
-and Structures;" it was distributed by the Workshop organizer.

Joint Research Program for Hybnd Control of Brldges i$ being performed
through T/C "G" and "J" by PWRI, NSF, FHWA, NIST, NCEER, and UC Irvine.

s Under thisiprogram, - expériméntal studies have been c¢onducted iat' PWRI and

NCEER (SUNY at Buffalo). The expéfifental studies: at: PWRI“tested and
conflrmed the effectlveness of the shdlng base nsolatlon syQtems developed at

SONCEER. - v

TS,
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(4)

(5)

(6)

(1)

(2)

(3)

(4)

(5)

")

(2)

International Workshop on Structural Control was held in Honolulu, Hawaii on
August 4-5, 1993, with major participation by Japan'and U.S. Panel Members.
Proceedings was published by the University of Southern California in

December 1993.

NIST developed standard test procedures for seismic isolation systems were

presented at the 26th UJNR Joint Meetlng

At . BRI, research programs on structural control of buuldlngs have been
developed and implemented. Collaborative research programs involving
possible organizations and private companies were developed The final report
was published by BRI in 1993,

FUTURE PLANS

Planning efforts -for U.S.-:Japan cooperative research projects ongSeismlc
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 -forums -such- as -the UJNR and other inter-governmental

mechanisms.

Joint research projects on active and hybrid control of struotdres, such as
bridges and buildings, will be continued and developed by PWRI, BRI, NCEER,
CUREe, and others

Lin cooperatron wrth T/C "J" the 4th US Japan Workshop on: Earthquake
. Protective, Systems for Bndges is being scheduled in 2 years in Japan -Topics
- are expected to include: (1) innovative protective systems; (2) desugn methods
for seismic: |solated/mensh|n bridges; (3) full- scale verification of performance;
-and (4) comparative: design examples. G

Under the Joint Research Program for Hybnd control of Brldges through T/C

~"G"; the experiment to’ confirm the effectiveness of vanable damper systems
‘ _‘developed at PWRI will be performed at. NCEER : "

IA Workshop on "Structural Control and lntelllgent Materlal Systems" |s planned

for 19956°in cooperation wnh T/C ol of the: Panel on Wlnd and Selsmrc
Effects. : : s . T

‘QTHER ACTIVITIES

The NSF Research on Struotural Control WIII hold a coordmatron meetmg ln»
: Pasadena on August 6-7,: 1994 TS TS L

| The Flrst World Conference on Structural Control wrll be held i Pasadena

California on August 3-5, 1994,
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(3)

(4)

"Second International Conference on Intelligent Materials" co-funded by NSF
and other U.S. agencies, will be held in June 1994 in Williamsburg, VA.

The U.S. Panel on Structural Control Research worked closely with one of its
counterpart "Japanese Panel on Structural Response Control” in exchanging
technical information and developing joirit research plans.

.



Reéport of Task Committee on

(H) SOIL BEHAVIOR AND STABILITY DURING EARTHQUAKES

Date: May 17, 1994

Place: National Institute of Standards and Technology
Gaithersburg, Maryland
Attendees: U.S. Side - A. Franklin (Chairman) (WES)
F. MclLean (USBR)
Japan Side - K. Kawashima (Acting Chairman) (PWRI)
S. lai (PHRI)
T. lijima (PWRI)
T. Kagawa (WSU)
C. Minowa (NIED)
H. Sugita (PWRI)

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 practice related to soil behavior and

stability during earthquakes.

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

(3)  Plan and conduct programs of cdoperatiVe rés‘éarch‘and/c)r workshops in
coordination with the proposed or ongoing programs.

(4)  Make other needed efforts including exChahg‘ev-of researchers between U.S. and
Japanese research institutions, publication of research results and
recommended practice. '
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(1)

(2)

(1)

2)

(3)

4)

ACCOMPLISHMENT

The Japan-side provided to the U.S.-side the "Handbook on Remedial Measures
for Reclaimed Land Soil Liquefaction," published in Japanese by the Ministry
of Transport. The Waterways Experiment Station (WES) has translated the
document into English and has provided a copy of the manuscript to the Japan
side for review prior to publication.

The National Research Institute for Earth Science and Disaster Prevention
(NIED), the Building Research Institute (BRI), and Wayne State University
(WSU), have‘conducted a cooperative research program on "Research on
Earthquake Pile Resistance in Liquefied Soils" (1992-1993) under the auspices
of UJNR Panel on Wind and Seismic Effects and have reported results at the
26th Joint meeting. Dr. C. Minowa and Dr, N. Ogawa, NIED, visited WSU, and
Professor T. Kagawa visited NIED in connection with this cooperative research.

FUTURE PLANS

T/C (H) will hold its 4th U.S.-Japan Workshop on Remedial Treatment of

. Potentially Liquefiable Soils at the Public Works Research Institute (PWRI) in

Tsukuba, 4-8 July 1994,

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 participating

organizations in 1995,

NIED and WSU will perform 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 UJNR Panel on' Wind and Seismic Effects, : ‘
T/C (H) tentatively plans to hold a workshop on Earthquake Simulation in
Centrifuges during 1996.



Report of Task Committee on

(1) STORM SURGES AND TSUNAMI

Date: May 18, 1994
Place: National Institute of Standards and Technology
Gaithersburg, MD .
Attendees: U.S. Side - H. Meyers (Chairman) - (NOAA)
. : M. Blackford: (NOAA)
W. Roper (COE)
J. Wilcoski ~ (COE)
Japan Side: H. Sato (Acting Chairman) (PWRI)
S. lai (PHRI)
1. . OBJECTIVE AND SCOPE.OF WORK

The objective of the Task Committee is to mitigate damages from stofm 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 landslides. - Both hazards may

cause

serious disasters along coastal region.

The 'scope of work includes: -

(1

;Exchange results of research on- storm surge and tsunami- occurrence,

generation, propagatlon and coastal- effects This‘includes'observations on
historical, current, and theoretical tsunamis. of particular interest is the effort

. by U.S. and Japan to acquire deep ocean tsunami measurements.

(2)

(3)

(4)

Exchange results and status of countermeasures agalnst storm surge and
tsunami activities including analysis of the problem, planning, warning, and
engineering approaches.

Exchange information on development of technologies such as computer

programs to predict travel times, land-fall locations, run-up heights, and wave

characteristics, improved instrumentation, and use of satellite communications
for detection and warning.

Facilitate dissemination of scientific and technical information through
exchanges of literature, technical reports at joint-meetings, spemaIWOrkshops, :

joint projects, and direct interaction among participants.
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(1)

(2)

(3)

(4)

(1)

(2)

(3
. ~tsunafmi:in Japan: and 'the 50th- -anniversary of the April 1, 1946 Aleutian

(4) -

4.

(1)

(2)

ACCOMPLISHMENTS

A joint field investigation was performed during 17-24 July 1993 on the
damage caused by the 12 July 1993 M7.8 Hokkaido Nansei-oki
Earthquake/Tsunami.

Findings from the investigations on the Tsunami caused by the 12 July 1993
Hokkaido Nansei-oki Earthquake were reported in the 26th Joint Panel Meeting
by U.S. and the Japan-side members.

Conducted the Third Tsunami Workshop in Osaka, Japan on 28 August 1993,

In the continuing exchange of publications the U.S.-side provided the Japan-
side with a copy of Tsunhamis Affecting the U.S. West Coast 1806-1992 and
a set of slides of tsunami damage resulting from the recent tsunamis in
Nicaragua, Indonesia, and Japan.

FUTURE PLANS

Planniné is proceeding to conduct a joint T/C "l and K" Workshop on Wind and
Earthquake Engineering for Offshore and Coastal Areas during January 1995
in the United States~

Continue exchanging data and information on ‘tsunami measurements including

: deep ocean measurements.

1996 W;II be the centenmal annlversary of the great Sannku earthquake and

earthquake and tsunami. These events led to the establishment of warning

- gystem and an increased awareness of the- damages wrought from these

events. The Task Commiittee agreed to plan a Fourth Workshop to be held in
Hawaii in 1996 in observance of these natural disasters.

- Publish-the proceedings of the 3rd. Tsunami Workshop.

-OTHER ACTIVITIES: « 0 oo

The storm surge research community is less well organized and lacks the
specialty societies, journals, and international O“rg'am‘zatlons to define and
stimulate work in the fleld The Task Commlttee s "I" mission and interests

:.fcan help fl” thls gap

-,The tsunaml problem is Iess severe in the U S than in Japan whloh leads to a
.+ smaller community of-reséarchers.There'are few U.S, researchers focusing on
i -, .-tsunamis at any: specific:location; thus’ highlighting the importance of tsunamis

© at T/C "I" meetings and workshop arerimportant to transfer information.
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Report of Task Committee on

(J) WIND AND EARTHQUAKE ENGINEERING FOR-TRANSPORTATION SYSTEMS

Date: May19 1994

Place

National’ Instltute of Standards and Techno!ogy :
Gaithersburg, MD v

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

1.

A. Franklin (COE)
A. Taylor (NIST)
- Ji Scalzi - - (NSF) -
P. Yen : (FHWA)
Japan side - K, Yokoyama (Chairman) (PWRI)
K. Nishikawa (PWRI)
K. Kawashima (PWRI)

M. Kanda - (PWRI)~

OBJECTIVE AND SCOPE OF WORK

The objectrves of the Task Commrttee 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 basedion
the Task Committee’s findings: Surface transportation systems play avital role in the
movement of goods and people. - Highway bridges are espécially influenced: by the
forces of wrnd and earthquakes because of therr open- exposure to those forces

The scope of work rncludes

(1)
(2)

(1)

Focus research on highw'a"y bridges withoutlimitation on their size and:flnction.

Investigate existing and new bridge designs and the’ behavior of Whcle bridge
systems and/or srngle components of a bndge

| ‘ACCOMPLISHMENTS

Held the Tenth U.s. .Japan Brldge Workshop in Lake Tahoe Nevada, May 10-

11, 1994. Fifty-eight participants. representmg government, academra,

- industry, and. private: practice: presented -39 papers in: 8 technical: séssrons.
. Technical site visits followed to.gain: knowledge about: testrng facrlrtres at the

Unlversrty of- Nevada; Reno and 1o’ study ongoing: bridge constructron, and
seismic ‘retrofitting at ‘bridge sites in-the Seattle; Washlngton andthe San
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(2)

(3)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Francisco Bay Area.

Held the Second U.S.-Japan Workshop on Seismic Retrofit of Bridges at
Berkeley, California, January 20-21, 1994, Technical site visits after the
workshop included bridge construction, retrofit, and base isolated bridges in the
San Francisco Bay Area. The site visits were held in conjunction with the third
U.S.-Japan workshop on Earthquake Protective Systems for Bridges. (NOTE:
Special trips were made to Los Angeles to document bridge damage from the
January 17, 1994, Northridge Earthquake.)

Conducted, in cooperation with Task Committee (G), the third U.S.-Japan
workshop on Earthquake Protective Systems for Bridges at Berkeley, California,
January 24-25, 1994, Technical site visits to bridge construction, retrofit and
base isolated bridges in the San Francisco Bay Area preceded the workshop.

FUTURE PLANS

Conduct the 11th U,S-Japan Bridge Engineering Workshop in Tsukuba, Japan,
in conjunction with the 27th Joint Panel meeting in May 1995,

Initiate plans to conduct the Third U.S.-Japan Workshop on Seismic Retrofit of
Bridges in 1996 in Japan. The workshop will focus on practical seismic retrofit
measures.

In cooperation with Task Committee (G), initiate plans to conduct the Fourth
U.S.-Japan Workshop on Earthquake Protective Systems for Bridges in Japan.
The workshop will focus on research and application including: innovative
protective systems; design methods; full-scale verification of performance; and
comparative design examples.

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).

Develop a coordinated research study on seismic, aeroelastic, and aerodynamic
response of cable-supported bridges with emphasis on behavior of composite
materials, cable inspection, vibration control, and corrosion protection.

Continue the coordinated research study to compare the seismic design criteria

for bridges in Japan and the U.S. and discuss the method and analysis
procedures for bridge column design. Continue information exchange on the



(8)

application of the limit state design method,

“Encourage a coordinated research. study on: seismic" response ‘and-¢ontrol,:

systemudentiflcatlon techniques, nondestructive evaluation of bridge structures,
use and petformance of ‘structural materials ‘including new matenals, and

performance of jomtless brldges.
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Report of Task Committee on

(K) WIND AND EARTHQUAKE ENGINEERING FOR OFFSHORE
/AND COASTAL FACILITIES .

Dat May 18, 1994

Place: - National:Institute of Standards:and Technology
Gaithersburg, Maryland
Attendees: U.S. Side.- “W. Roper (Acting Chalrman)‘ -{COE).
e U Wilcoski - : (COE)
Japan Side - S. lai (Acting Chairman) (PHRI)
S - M Kanda- I (PWRI)

H.Sato - (PWRI)

1. OBJECTIVE AND SCOPE OF WORK

Crlterla for the desngn of offshore and ooastal facnlrtres may dlffer greatly from their
onshore counterparts. These differences can arise due to: unique ‘design-of mass
distribution; fluid/structure or wind/structure interaction; placement of foundation
elements in or on soft fully saturated soils that can be subject to‘large hydrodynamic
pressures; and lack of specific environmental data or the engmeenng experlence that
has been developed for most onshore SItes : .

The objectlve of the Task Comm|ttee |s to develop techmcal |nS|ghts necessary to
mltlgate damage to offshore and coastal facilities due to extreme wind and seismic
effects;.- The Task Committee will:plan,: ~pfomote and:develop research-initiatives:to
meet this objectlve ‘and will disseminate the results of their research for incorporation
|nto future speolflcatron or desugn gundellnes

Y

The scope of work mcludes

PRIV R IR Dyl oy RS ST BTSRRI LR Pu

(,1.)»- T Sponsorlngeand oonductlng workshops and meetmgs to ldentlfy key area
research, opportunities for cooperation, and the exchange of knowledge.

(2) Predlctrng $trong - ground motlons for offshore and coastal sites including
- assessing the effects of basin geometry, linear, and nonlinear local geological
effects using actual seaﬂoor response measurements.

(3) Determmmg the dynamlc response  and the interaction of

'structure/foundatnon/soul systems to seabed motions and/or extreme wind
forces

~19~



(4)

(5)

(6)

(7)

(8)

(1)

(1)

(2)

(3)

(4)

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

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.

Promoting the implementation of new research results into current design and
construction process.

Developing research efforts to‘include laboratory and field programs to obtain
data on the response of offshore and ¢oastal facilities to extreme wind and

seismic forces.

Creating performance standards, design specifications, guidelines , and code
recommendations for application to new construction as well as remedial action

for existing facilities.

ACCOMPLISHMENTS

Conducted the 1st U.S.-Japan Workshop on Wind and Earthquake Engineering
for Offshore and Coastal Facilities at the PHRI, Yokosuka, Japan during May 12

and 13, 1993.

FUTURE PLANS

Hold the 2nd U.S.-Japan Workshop on Wind and Earthquake Engineering for
Offshore and Coastal Areas in the U.S. in January 1995. This will be a joint
workshop with Task Committee (1) Storm Sur‘ges and*Tsu'n'ami '

Develop workshop agenda and ﬁnallze llst of speakers from the U S. and Japan
Side. o :

Publish the Proceedings of the first Workshop, it will be dnstrlbuted by NIST

Coordinate, where possible, on-going research on wmd and earthquake
engineering for offshore and coastal’ facnlltles of interest-to the members of the

Task Committee.
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Wind Tunnel Tests on Tapered Cylinders for Highway Support Structure
by Harold R, BOSCH

ABSTRACT

Highway support stiuctures are an important
component of the nation’s’ highway system.
Over the years, wind-induced vibration of these
structures has been observed throughout the
country under a variety of conditions. A
number of recent major failures, some resulting
in deaths, has sparked interest in the wind loads
on and fatigue design of highway support
structures, Design is currently guided by the
AASHTO specifications. Although the design
codes received major revision in 1985, there is
concern that they still do not adequately address
the effects of wind on these structures. To gain
better understanding of the problem and to

develop recommendations for code revisions,
several projects have been initiated at the State
and Federal levels. One of these studies is being
conducted by the Federal Highway
Administration’s research staff located in
McLean, Virginia. A portion of this project
involves wind tunnel testing to establish the
effects of wind on tapered cylinders. The test
program and some of its early results will be the

topic of this paper.

KEYWORDS: cylinders; drag; highway signs;
luminaires; traffic signals; wind loads.

Rescarch Structural Engincer, FAWA Tumer Fairbank Highway Rescarch Center, 6300 GeorgetownPike, Mclean, V
irginia 2101,

Standards to Resist Hurricane Wind Forces

by

Richard MARSHAL, Robert FULLER
ABSTRACT

'On August 24 1992 Humcane ‘Andrew sthuck
the coast of south Florida, and then proceeded

~ . aCross the F]onda peninsula and the Gulf of
- Mexico- before hitting Louxslana on August 26.

Damages of over $30 billion, deaths exceeding
- 55, and over 200,000 people left homeless
' prompted the Depanment of Housmg and Urban
Developmeﬁt (HUD) to' éxamine its wind design

 standards for manufactured housing and other

of. HUDs wmd standards

.frmdentlal construcnon To review the’ adequacy
the Depaxtment
contracted for a study by the National Institite
of Standards and Technology (NIST). Based on
thns study, a wmd desxgn and construcuon

standard -for manufactured housing, referencing
the American Society of Civil Engineers (ASCE)
' Standard 7-88 was developed and published on
January 14, 1994. ‘Research is now being
conducted by NIST to provide information so
that HUD can further develop standards for
wind and tornado resistant construction in other
areas of the U.S.

KEYWORDS: anchorage, building codes,
damage -assessment, design standards, hazard
'mmgatlon hurricane, manufactured housmg,
residential construction, structural engineering,
tornado, wind, wind speed.
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A Seismic Retrofitting Manual for Highway Bridges

by Ian G. BUCKLE, Jan M. FRIEDLAND, James D. COOPER

ABSTRACT

In 1983, the Federal Highway Administration
(FHWA) published a set of guidelines for
seismic retrofitting of highway bridges. These
guidelines presented what was then considered to
be the state-of-the-art for screening, evaluating,
and retrofitting of seismically deficient bridges.
In the 10 years since publication of the FHWA
guidelines, there has been significant progress in
understanding the response of bridges and in the
development of new and improved retrofit
technologies. As a consequence, the 1983

guidelines have recently been updated aod
reissued as a retrofit manual.  This paper
describes this revision, which was performed by
the National Center for Earthquake Engineering
Research under contract to the FHWA, and
discusses a number of significant changes made
in the new manual.

KEYWORDS: bridges; earthquake; seismic
design; seismic retrofit,

1) National Center for Earthquake Engincering Rescarch, State University of New York at Buffalo, Buffalo,

NY- 14261

2) Federal Highway Administration, Turner-Fairbank highway Research Center, 6300 Georgetown Pike, Mclcan,

VA 22101

Innovative Seismic Testing Procedures
by Steven MAHIN, S.C.LIU

ABSTRACT

Experimental methods remain a key
factor in developing and verifying seismic-
resistant design and analysis methods. The
need for experimental research is likely to
increase in the coming years as engineers
develop innovative structural systems utilizing
high performance materials, active and passive

control systems and special structural systems.

Moreover, experimental results are néeded to

“develop and validate numerical modéls that can
take advantage of high performance
workstations and other advanced computer
capabilities becoming available within the
design industry. Recent experiences with
earthquakes also suggests that greater emphasis
will-be placed in the years to come on more
quantitative prediction and control of damage,
leading to increased needs for verified design
and analysis methods, '

As attention is turned to more complex
and larger structural systems, especially those

comprising the civil infra-structure, researchers
are challenged to develop increasingly complex
experimental test methods. In this paper, a
brief overview of available experimental
methods is presented and future directions are
examined. Several recent examples of special
testing ‘arrangements used for infrastructure

eleiments will used to highlight the paper. The
first of these relate to simple tests -of large

single degree-of-systems requiring the cyclic
application of large lateral loads. Other fests

 requiring refined three-dimensional control of

the forces and displacements applied to multiple

‘degree of freedom specimens arfe then

presented.  Extension of on:line computer
control techniques to the realistic simulation of

‘dynamic aspects of séismic structural response

 are then briefly described.

KEYWORDS: :experimental methods,
earthquakes; seismic-resistant design; infra-

~_ structure; buildings.
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Standard Test Procedures for Seismic Isolation Systems

by Harry SHENTON, 11l

ABSTRACT

The Building and Fire Research Laboratory of
the National Institute of Standards and Technolo-
gy is currently engaged in an effort to develop
guidelines for testing of seismic isolation sys-
tems. A comprehensive set of draft guidelines

the guidelines: pre-qualification, prototype and
quality control testing. The final guidelines for
testing will be developed from the draft guide-
lines, based on industry feedback of the draft
guidelines, and a test program to assess and

for testing has been developed and are available
for use. The guidelines were developed to be
independent of the type of superstructure, and
generally independent of the type of isolation
system. Three classes of tests are addressed in

evaluate the draft guidelines.

KEYWORDS: base isolation; building code;
experimental; guidelines; seismic isolation;
standard; testing.

Research Structural Engineer National Institute of Standards and Téchnology, Gailhcrsburg,
Maryland 20899

Use of Probabilistic Earthquake Models for Design and Evaluation
by Jeffrey K. KIMBALL, Amn BIENIAWSKI

ABSTRACT

This paper outlines the use of
probabilistic seismi¢ hazard models
to establish seismic design and
evaluation requirements consistent

~with the earthquakes which control
the seismic hazard. Current
probabilistic seismic hazard curves
for the Eastern United States
indicate that the size of the
controlling earthquake(s) is
generally less than magnitude 6 at a
distance within 50 kilometers of the
site. This information has

facilities. For the majority of
Eastern United States sites with
rock site conditions the use of the
NEHRP (1991) design spectral shape
will overpredict ground motion for
frequencies less than about 5 Hertz.
This paper suggests that a separate
~design-earthquake spectral shape
should be developed for the Eastern
United States that is consistent
with the magnitudes and distances
which control the seismic hazard.

implications régarding the response
spectral shape which should be used
for the design of new facilities and-
the evaluation of existing

KEYHORDS: seismic hazard; spectral

shape; response spectra; controlling

earthquakes; seismic design.

U.S. Department of Energy Washington, DC 20585
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Suitability of SASW Method in Complex Geosystems

by David W. SYKORA, Josc M. ROESSET, Kenneth H. STOKOE II

ABSTRACT

Surface wave methods were developed as a non-
intrusive and non-destructive means to determine
the variation of elastic moduli with depth. - These
methods have been widely applied to soil, rock,
and paveraent systems. Initial sxmpllfymg
assumptions included that the ground ‘is level, the
sub-surface layers are horizontal and exteud
laterally to infinity, and - the effective sampling
depth can be related to some fraction of the
wavelength. Recent modlﬁcauons and Lhe o
findings of field and analytical studies indicate that
surface wave methods, specifically the Spectral-
Analysis-of-Surface-Waves (SASW) miethod, can
be useful for conditions that do oot meet these

assumptions.

This paper addresses the application of the SASW
method to complex systems of soil and rock
(geosystems). The results of numerical analyses:
and field measurements are used to show that the
SASW method can reliably and accurately
determine the variation of elastic moduli in
sloping ground or a system where discontinuous

KEYWORDS: «

layers exists. The SASW method has also been

used succcssfully to:

1) proﬁle tungel ‘and:shaft walls;

2) locate significant fractures within structural
beams. or behind tunnel liners; and

3) detect cavities or other irregulanues at
shallow depths bclow an exposed surface

_ which are also briéﬂy 'describejd.

The SASW method may somcday be used to
characterize “material ‘properties’ in even more -
complex systems such as zoned, earth-fill = |
embankments. The SASW: method has been
found to not work well to detect ‘and locate
cavities or tunnels at significant depths below the
ground surface.

cavmes elasnc modull roc‘<
seismic: methods site characterization: soil;
surface waves,

1y Woodward Clydc Consultants Sama Ana Cahforma 92705;
Amiy WES, Vlcksbur;,, MlSSlSSIppl 39180

2) Dcpt ClVll Engr Umversnty of Tc\as Austm Te\as 78712

formerly, Gcolechmcal L'lb U S

Rewew of progress in Dynamlc Geoteohnlcalicentrlfuge research

by Ronald F SCOTT

ABSTRACT ,
A great deal of research has been performed in
the last ten ‘years ' in the” area ‘of “dynamic

oeotechmcal ‘céntrifuge’ testulo -“The progress
made is reviewed, W1th ‘particular “feféredée to
papers presented at this Symposium, problem

F'KEYW@RDSl -

a:eas are 1dent1_ﬁed and suocestmns are made to
clanfy some of the deﬁClllllCS e gy

earthquake; §0il; * SR e TR

California Institute of Technology Pasadena, California 91125
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Response of a Mid-Water Depth Platforms Subjected to Earthquakes

by Charles SMITH

ABSTRACT

Seismic analyses of ofEshore
platforms may be acccmolxshed using
classical finite element techniques
with the input forcing function
modeled for earthquake loadings. The
significant difference between an
offshore structure and an onshore
structure is that the analysis
procedure. must be modified o
consgider the fluid-structure and the
soil-pile interaction effects
Cirrent practices wuse earthquake
forcing functions obtained frcm
ground accelerations measured in the
vertical and horizontal dLEECtLOnS
recorded from onshore sites.
However, recent research nas
suggested that the seafloor may not

respond in the same manner as onshore
sites during an earthquake. This
vaper will compare the response of a
tyoical mid-water depth offshore
platform subjec: to both onshore and
offshore recorded ground motions from
—he same earthquake. Recommendations
are put focrth for thne type of seismic
forcing function to be in the design
o2+ regqualifr.cation of offsnocre
sTruceyres, as well as relevan:
research Zor the future,

n

¢round moticns,
s, ofishore
L

offshore = zlatform
research, pdlatform seismic response,
selsmic design cricteria.

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

Survey of Research in the Area of Seismic Response of Concrete Dams
by Robert L. HALL, William E. ROPER

ABSTRACT

"'orps of Engmeers (CE) has “started an
,earth‘quake engineering “research  and
_ ment - effort called” the - Earthquake
rEngmeeruid Research ‘Prograrh (EERP). The
EERP will addréss® needs in the general areas.of
earthquake ground ‘motions ‘and site
charactenzatlon faterial *-behavior; “and the:
-selsmlc response’ Of ‘concrete dams.  The.
priorities of the EERP have been established by
both structural and geotechmcal field " review
groups consisting of the Corps
~engineers who are actively designing. new
structures -or ‘the remediation of existing
structures, Thé EERP-is closely coordinated with
-‘representatwes feom the Office of the Chief of
Engineers in ‘Washington, D.C., who solicited
the assistance of the Civil Engmeermg Research
Foundatlon (CERF) which :s part of the

‘premier

Amencan Socnety of Civil Engineers (ASCE).
CERF’s role was toensure that the proposed
struétural ““research was a well-developed
program which would: (1) develop the state-of-
the-art design and anaJysns tools dealing with all
aspects oOf concrete dams and appurtenant

structures, (2) identify any ongoing or planned

research :which would elther duphcate or
complement the Corps’ planned research, and
(3) identify any possible opportunities to develop
partnerships with others to meet the objectives of
the planned research program. This paper
summarizes the findings of CERF’s activities.

KEYWORDS:- concrete dams; earthquake
engineering program; nonlinear response; intake
towers,

1) U.s. Army Engmeer Waterways Experiment Station, Vlcksburg, MS 39180-6199
2) U S. Army Corps of Engmcers Washmgton D.C. 20314-1000
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Evaluation of Seismic and Flood Hazards Potential for a Large Earth-Filled - Dam
by Nick SIMOS, Morris REICH, Ping WANG, Reza KHANBILVARD, Tom MCSPADDEN

ABSTRACT

The impacts of seismic and flood events on the PAR
fond Dam were evaluated by Brookhaven HNational
Laboratory (BNL) for the Department of Energy.

The seismic evaluaticn involved several steps, each
of which addressed a specific aspect of danm
stability. Results of these various steps are
linked and assessments of stability are made.
specifically, the analysis includes: (a) the
determination of the basic physical parameters
(density, shear modulus, etc.) from available or
extrapotated field data (such as standard
penetration tests results and soil permeability),
(b) the evaluation of the steady state stress
conditions corresponding to soil dead weight and
reservoir water, (c) the calculation of the seepage
forces and consequently the initial effective
stresses, (d) the evaluation of the potential for
slope sliding failure for static conditions and for
static conditions amplified to simulate a seismic

input using a simplified method to estimate slope
stability, (e) the calculation of the dynamic
response of the dam and its foundation to
earthquake excitations and, (f) the evaluation of
the failure potential based on the calculated
dynamic and steady-state results.

The flood - evaluation used deterministi¢ - and
probabalistic. models together with stochastic and
actual rainfall data to investigate the probability
of a flood overtopping the dam. The Probable
Maximum Flood (PMF) was determined using rainfall
data consistent with the Probable Maximum
Precipitation (PMP). This is compared to a flood
frequency analysis that uses probabilistic methods
and actual rainfall data for the Savannah River

site and region.

KEYWORDS: dams; earthquake; flood; liquefaction;
probabilistic; rainfall.

1) Brookhaven Mational I,aboratbxj', Upton, NY 11973

2) US Department of Energy, Washington, DC 20585

Tsunami Runup Distribution Generated by the July 12, 1993, Hokkaido-Nansei-Oki Earthquake
by Eddic N. BERNARD, Frank I. GONZALEZ ({4 T $ % : Michael BLACKFORD ) '

ABSTRACT

The Hokkaido-Nansei-Oki earthquake produced
one of the largest tsunamis in Japan’s history.
Tsunami vertical .runup measurements varied
betweén 15 and 30:m over a,20-Km portion of
the southem part of OKushiri Island with several
10-m ' values ‘on the ‘fiorthem -portion of-the
Island. * Along the' west coast:of ‘Hokkaido, no
survey values exceeded 10 m, but damage was

extensive at several coastal towns. Given the
sudden onset of thé tsunami and its high energy,
it i§ amazing that more people were not killed.
We-also observed that the seawall at Aonae was
effective in reducing runup axnpiithd,ésg

KEY WORDS: Sea of Japan; TSUNAMI
RUNUP; TSUNAMI SURVEY o

National Oceanic and Atnio:;phéﬁo Adnﬁrﬁétralion,‘Seatﬂc, Was'hinigton'98 115

—116—




Numerical Modeling of Tsunamis
by Philip LIU

ABSTRACT

A brief review of different aspects of
numerical modehng of tsunami gener-
auon, propagation and inundation is
given. - Several difficulties are identified.
They include the accurate descnpuon of
the initial ‘conditions from the seisrnic

data, the appropriate modeling of wave
breaking in the inundation modél.

VKEYWORDS ‘tsunami; ' inundation;

propagation; nuietical modeling.

School of Civil and En’vironmcnlal‘Engincc'ring, Cornell University, Ithaca; NY 14853

The Status of the U.S. Press Program
by Nigel PRIESTLY, H. S. LEW

ABSTRACT

The paper provides a brief overview of the
recently completed Phase 1 U.S. PRESSS
program, and the current Phase II program,
which emphasizes theoretical and experimental
studies of ductile connection systems for precast

- frame.and panel structures
KEYWORDS:

buildings; concrete; earthquake; precast,

research; seismic; structures

l) Umvcfsuy of Cahfomxa San chgo La Jolla Callfomm 92093 g
2) Natnonal Instltute of Standards and chhnology, . mthersburg, MD 20899
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The January 17, 1994 Northridge Earthquake, California

by H. S. LEW

ABSTRACT

The magnitude 6.8 earthquake happened during
pre-dawn on January 17, 1994 provided a crucial
test for assessing our progress.in éarthquake
resistant design and construction during the past
two decades [following a similar magnitude
carthquake, the San Fernando earthquake in 1971.

A reconnaissance team was organized :by NIST
through the auspices of the National Earthquake
Hazards Reduction Program and the Interagency
Committee on Seismic Safety in Construction, to

obs‘cn'(e the dainages, assess the performance of
various --types - of ‘ engineering structires, - and
document the effects of the earthquake to the built
environment; buildings,  bridges, - lifeline ‘systems,
and fires. This paper briefs what we had learned
f[rom the reconnaissance effort. More detail
documentation has been presented in an NIST

‘publication, ‘NISTIR 5396. 1994 Northridge

Earthguake:‘ Performance of Structures, Lifelines,
and Fire Protection Systems.

1) National Institute of Standards and Technology
2) Federal Highway Administration

The M8.1 Guam Earthquaké of August 8, 1993
by Gerald BRADY ' s

ABSTRACT

Guam’s seismicity is controlled by
its position in the Mariana Islands
at the uplifted eastern edge of the
Philippine plate, under which the
Pacific . plate is subducting: - This"
deep thrust magnitude 8.1 event oc-
curred on the junction between the
plates. The source mechanism, geo-
metry, and attenuation factors con-
tributed to significant structural -
damage to hotels in Tumon Bay, but
not to stiff, one- and two-story
residential and commercial build-
ings. Future earthquakes on closer,

injury ;or, deaths wetre
the earthquake, and"
~attention was'iminimal

smaller faults threaten thése high-
frequency structures. No sericus

tenance of three strong=motion in-
struments had beeén neglectéd duée to

“fiscal constraints, and electronic

and power fallures occurred.at the
USGS observatory. No records were
recovered.

KEYWORDS: earthquake; ground motion;
Guarm; seismicity; structureés.

USGS, Menlo Park, CA94025
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12 July 1993, Hokkaido Earthquake

by Riley CHUNG

ABSTRACT

An earthquake measuring 7.8 on the Richtér scale
struck northern Japan at 9:17 a.m., EDT, Monday,
July -12, 1993, The quake, with epicenter about
80kin west of Hokkaido Island, was the Jargest
Japanese earthquake in the past 15 years. Total life
loss has reached 231, most of them from the tsunamis
and fires. Totul dollar loss was estimated at $1B.

Immediately after the earthquake and under the

auspices of the U.S.-Japan Panel on Wind nndy ‘
Seismic Effects the U.S. dispatched a team (o jointly

investigate the impact of this earthquake to the built
environment. The earthquake provided an
opportunity t6 study the performance of wood-framed
buildings, the ‘causes of and - résponse to fires, the
effect of tsunami, and the performance of llfclmes
and other mfrastructur‘e systems.

Damage to the built environment was primarily
caused by tsunamis, fires, landslides,.and ground
failures, i.e., liquefaction, sand boils, and lateral
spread.  Okushiri, a swall island off the coast of
Hokkaido and 48km south of the epicenter, was
devastated by the fires, tsunan:us, and landslides,
Buildings and houses performed well, with minor
damages noticed in & some instances. Most bridges
suffered no damage Those with damage experienced
failure at the interface of the bridge deck and their
abutments. Lifeline systems, especially those in

" Hokkaido, performed well. Those that had been

damaged were restored quickly after the quake.
Tsunami warnings were issued promptly by Japanese
authority. However, they were still not quick enough
to reduce the casualties in coastal villages of
Okushiri Island and-a few others along the west coast
of Hokkaido. Experience from the 1983 Nihonkai-
Chubu  tsunami helped the villagers' prompt
evacuation.

National Institute of Standards and Technology
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Papers Sunmitted not for Oral Presentation
The Dam Safety Program

by William S. Bivins

ABSTRACT

The United States does not have a legislated National
Dam Safety Program. Devastating dam failures in
the 1970’s raised public concern but surprisingly did
not produce legislation to mitigate the loss of lives
and property. In 1980, the Federal Emergency
Management Agency (FEMA) initiated a program to
pull together concemned professionals. It was an
attempt to substitiite a concensus-building process for
the missing legislation (with the attendant funding).

The process produced The Partnership, a term
defined as the intertwining of individual interests in
the dam safety community to enhance the safety of
dams.  The Partnership in turn produced the
leadership, technical assistance, and public awareness
to mitigate the risks from the nation’s dams.

KEYWORDS:  concensus-building, dams, dam
safety, guidelines, inventory, training.

Federal Emergency Management Agency Washingion, DC 20472

Multi-Hazard Mitigation For Non-Engineered Structures

by Michacl Mahoney

ABSTRACT

The Federal Emergency Management Agency
(FEMA) is the Federal agency responsible for
coordinating all of the Federal' government’s
activities relating to “disasters. One of this
agency's primary goals is to reduce, or mitigate,
the nation’s losses that result from natural
hazards, such as earthquake, high winds,
flooding and fire. In order to accomplish this
goal, FEMA is committed to encouraging
building practices that address these different
hazards and minimize the damage that can
result. To accomplish this, FEMA has worked
with- the design and engineering communities
and the nation’s three model code organizations
to encourage the use of loss reduction design
standards.  While this has generally been
effective in their own way, there are two reasons
why they could be more successful.

One reason is that each approach only dealt with
its own hazard. The development of design
criteria has historically only examined the impact
on the hazard being addressed, and did not
examine what the impact was on other hazards.
There is a growing awareness that mitigation
must look at all hazards; that coordination is
needed to avoid conflicts where action taken to
reduce the threat of damage by one hazard may
increase the threat of damage from another.

A second reason is the building codes
themselves and how they are used. Model
building codes usually work well with an
engineered building, where the engineer can
translate - the performance requirements into
construction requirements, or plans,  The
problem is with marginally- or non-engineered
buildings, where that interpretation is usually left
up to the builder or contractor. The success of
that building in resisting the forces generated by
the different natural hazards then becomes
dependent upon their level of expertise and
attention to detail. As shown by several recent
disasters, such as the Northridge earthquake and
Hurricane Andrew, this is where the process
often breaks down.

To address the need for technical guidance for
non-engineered buildings, and to do so using a
multi-hazard approach, FEMA has recently
undertaken two projects that will be ' of
significant benefit. However, the coordination
of efforts between the different hazards may
require an independent, non-governmental body-
that is capable of coordinating the present
standards writing organizations as well as the
various outside interests, such as the architects,
engineers, materials interests, contractors and
other similar groups.

Federal Emergency Management Agency Washington, DC 20472
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Use of Structural Response Data From Small Earthquakes and Aftershocks

by Erdal Safak

ABSTRACT

With some simplifying but reasonable as-
sumptions, the seismic response of a struc-
ture to different sized earthquakes can an-
alytically be correlated with the physical
parameters of the earthquakes. This cor-
relation allows prediction of the structural
response to future earthquakes by scaling
the recorded responses from past earth-
quakes. In this paper, three methods are
introduced to predict structural response

to large earthquakes by using recorded re-
sponses from smaller earthquakes and af-
tershocks. The accuracy of the methods
are tested by applying them to the data
from a highway overpass.

KEYWORDS: Earthquakes, vibrations,
structural dynamics, seismic response,
seismic scaling.

Research Structural Engineer, U.S. Geological Surey, 922 National Center, Reston, VA 22029, USA.

Thre Recent tsunamis - Warning System response |

by Michael E. Blackford
ABSTRACT

Three recent earthquakes, located in the Pacific
basin, that generated tsunamis are selected to
represent the response of the United States
tsunami warning systems. The earthquakes
selected are the northern California earthquake
of April 25, 1992, the Nicaraguan earthquake of
September 2, 1992, and the Guam earthquake of
August 8, 1993. The Nicaraguan earthquake is
the only earthquake of the three that resulted in
significant destruction and loss of life, All three
 earthquakes, however, did generate tsunamis that
were recorded in Hawaii, remote from the
sources. .Two of the earthquakes occurred
during regular office hours of the warning
systems and one was reported to a Warnmg

center by phone within six minutes of initial
shock. Timing of message dissemination from
the warning centers was controlled mainly by
“earthquake magmtude determination. This delay
can become quite long for source areas at some
distance from the warning centers, rendering
them ineffective as regional waming centers.
Additional warning centers are needed in many
areas of the Pacific, especially for the coastal
areas of Central America and the islands of the
western Pacific.

KEY WORDS: body wave magnitude; directed
tsunami wave; surface wave magnitude; tsunami
warning response

NWS/Pacific Tsunami \vanﬁng Cenler, Ewa Bcach, Hawaii 96706
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Tsunami Warning Systems - An American Perspective

by Michacl E. Blackford
ABSTRACT

Following the April 1, 19406, destructive tsunami
in the Hawaiian Islands, the United States
established a tsunami warning center for the
Islands in 1948. Its services were extended to
United States Pacific coast and to Alaska in
1953.  As a result of the 1960 great Chilean
earthquake, the warning center in Hawaii,in
1965, became the operational center for .an
international Pacific tsunami warning system.
The great Alaska carthquake in 1964
demonstrated the nced for a regional tsunami
warning center for that arca and such a center
was cstablished in 1967. In 1975 a destruclive
local tsunami in the Hawaiian Islands resulted in
modifications to procedures at the Pacific
Tsunami Warning Center, making it a Hawaii
regional tsunami warning center in addition to its
responsibilities for earthquakes and tsunamis
elsewhere in the Pacific. In the late 1970's and
1980’s both the Pacific and Alaska tsunami
warning centers automated their processing of

carthquake and water level data and their
dissemination of information and warning
messages following the installation of computers
in ‘their facilities. Also during the 1980’s, and
“continuing into the 1990’s, the Pacific tsunami
warning center has incorporated near real-time
telemetered water level data from remote sites
throughout the Pacific into its operations. In the
next few years to come the United States
tsunami warning system will be working to
develop new instrumentation and methodologies
to improve the characterization of tsunamis. It
will also seek the support of other countries
operating regional tsunami warning centers to
foster the development of additional regional
warning centers in other arcas of the Pacific that
are susceptible to locally generated tsunamis.

KEY WORDS: automation; earthquake;
inundation; regional tsunami warning center;
tsunami; runup. '

NWS/Pacific Tsunami warning Center, Ewa Beach, Hawaii 96706

Hurricane Storm Surge Analysis for the Coast

by Dé\'id J. Mark, Norman W. Scheffner and Keith D.

Abstract

Coastal structures are designed to provide
protection  against various forces of nature
acting in the coastal zone. Structures such as

of Delaware
Watson

methods are used in generating reliable stage-
frequency relationships. This paper describes
the development - of a database of storm surge

seawalls are expected to provide onshore elevations and the application of thé Empirical
protection from the effects of storm surge. Simulation = Technique used in developing
However, the degree of protection is usually stage-frequency  relationships for the coast of
limited by the economics of constructing for a Delaware.

specified storm surge elevation.  This elevation .

is determined from a frequency-of-occurrence Keywords: Delaware; empirical  simulation
analysis of historical events. When adequate technique; hurricane; numerical model; stage-
storm surge data are not available, statistical frequency; storm surge.

1) Research Hydraulic Engineer 3) Hydraulic Engincer, US Army Engineer District

2) Senior Rescarch Hydraulic Engincer, US
Army Engineer Watenways Experiment  East,
Station, 3909 Halls Ferry Road, Vicksburg,
MS 39180-6199;

Philadelphia, Wanamaker BLdg., 100 Penn Squarc
Philadelphia, PA 1907-3390.
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ER-3. RBAEFFO!

NIST AT A GLANCE

The National Institule of Standards and
Technology was established by Congress “to
assist industry in the deVelopmenl of tech-
nology ... needed t6 iniprove product qual-

ity, to modernize manufacluflng processes,
to ensure product rellablllly .and to facili- -
. of products’

tate rapid commercialization ..
based on new sclcnuhc dlscovencs "

An ageiicy of the U,

primary mission is (o promote U.S. eco-
nomic growth by working with indi
develop and apply lcchnol()gy, measure-
ments, and standards. It carries out this
mission through 4 porifolio of four major
programs:

-ﬁﬂ_— 1.

istryto -

- eg rlgorously competltlve Advanced Tech-

nology Program providing cost-shared
grants 1o industry for developmenl of high-

~ - risk technologies with significant commer-

cial potential

's a grasstoots Manifacliring Ex
,',Parlnershlp helping stall did medium-
‘ '5|zed companles adopl new lechnologm

merce’s Technolog)' Adminislratlon NlSTlvs"?,: - dslre 0"8 laboraloxy efforl planned and

implemented in coopétation with mdustry

- .and focused on measurements, standards,
: ’evalualed dala and lesl methods and

.2 hlghly VlSible quallly outreach pro-
~ gram associated with the Malcolm Baldnge
National Quality Award.

NIST@&E
(NlS'T@/\
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BUDGET
$609 million

(FY 94 estimated operaling resources from

all sources)

- STAFF. -

AboulS 200 scientlsls engmcers techni-
cians; and support personnel, plus some
I 200 visiting researchers each year

SITES
, Gallhersburg, Md (headquarlers——-

234"héctare campus) and
Boulder, Colo. (84- hectare campus)

‘ ',MAIN RESEARCH AREAS IN NIST
LABORATORIES -
“Electeonics and elecmcal engineering

Manufaclurlng erigineering

Chemical sclence and ‘technology
Physlcs ‘

Materials science and engineering
Building and fite reseaich

Compuler syslems ,
Computing and applied mathematics

7I/«y k" Gu1de to NIST” £Y)
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MITTIE. BRIFRKTE P — ( Center for Construction Research and Education ) %
Bih. tvy—BThHo, B~ 2—VA VI OHBTHLHSEFred Moav
enzadehfld&. BEDHREHG IO TWMBRRAEFF » foo BB TE D
S DL AW DM D%, Moavenzadeh H BN S, KB O EDOWRIGT) &
LT, MRENEMBBEICMT S 3 — Y7 A ( The Consortium on the Construction
Industry and Global Environment ) X U T T @Y T 7o |

S0V VT ATEXTOSMERBEMB E LTI, MﬂT\¢fzmm\
KAFY. BB, A VF -G, BREREHO< R —U A2 b, Bk, T
KL, BRMERFMIE . AHERDOTLEL IR - DAV N ERBF LN 5,
EAE DMK BN DM A, MBI HIASAZEME LS L, MK M OB
s Al WIROBRONHRIEBR IS E0RMUIKILBE, M1 T Ot
MAHRH LS —RBI3 Y -V TAERULR, a VY =Y 7 AT, #MIRBHEMN-
URORLE! N %kﬁm}wﬁﬁ\ﬁtﬁﬁﬁmﬁme/ﬂ~Aﬂ#%Lﬁ$%kﬁ
AT 5 B O s AL J&miﬁﬂﬂ\ IZBQ'?‘%E}F? iﬁiﬁ%iﬁfﬂhﬂ'éo»- AR

BEE-4. M| TREHRRELY 5 —(CT
— F.Moavenzadehl®+ (£ L V4AR) %AJ“F—*

Fh, BAWRKET LYY —F. £¢§¢§?w%m¢5@ &m\h&va 
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AT AL, RELELROH s EREHET B a%%amk\1gsz¢
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KMITOLERTERIRYLINLBDOTHH, MPERTL RV ~, £ V752
FS 7 F e~ Lﬁ‘dx()‘“t\ TRERDA DD . HHFM, <~
VAV IR AWRET > T D, WMETHE, a8 a—% -, WMoy
Vg v by BER, CHRVTWRLEGERRNNRET > TWHIEDI ETH A,
KOKRFDLRLENGOWRERBMARL > TS, EDOBMMAENL Lifr e
By OWBEIN—=FOMMDWRIZDW T, KE DM DK THEN IR MR %
MOTRIEENTD I &0 F ol TAED M B YT T ALK D 1K 00 LU o 4%
’?f&/}ﬁki‘ob‘ MBS NS BEEXATED, ChoDp T h
WEHATHIEVRDTHBETHIERAMULTHAE, HEMMIRYTES
g A

BT, B!.(I/klﬂff bkiﬂf"fchTD/x& PD1DTHLEY I T —F
Yo b2 AxNT B Y2 s b ( Central Arery/Tunnel Project ) DI % itz BI T .
M #% T&H B, Modern Contincntal/Obayashi JV @  Assistant Manager T % J.Pastore 16+
T.Yamada % & T K.Kawanami [ b & 85 W) 2 21 7c o

KTOV2s PRV RBBDORA L VAR L, #IKB>THER LY
WHANLECHEBR T DD 22 M TH D Massachusells Highway Department 28 36 : 37 T &
Bo TOIHL KA M Vil Wi MO EBATHE2, 8007 14— FOITS
TRy ZANVN=FEC 007 54— bORHTFA—~T A Y x4 (COTAL) W%

Modem Coritincntal/Qbayashi:'J‘V"_ DL TH 3, THOHEDO—D>E LT, LW
1 7K B4 Sl e P BE D 4T S MW ( Soil Mixed Walle 2 A )bt A ¥ R HEFIEE) % IF
MLTW3CZ tbmwbn5o,‘, '

Flo. LB AR Rﬁf&k?bf uTm AW T, J6HERD D0
oML LT /"JL}l/& v b (2<l4’§0) ¥ & . Bechtel/Parsons Brinckerhoff JV ) 2t
l‘hd)ﬂ&%\ 7u134[—l’5:ﬂ]’@f Ly Cchict L, BHEREABL. XY F2WEBL
t;ﬁfﬁ\)\*bb fﬂl'%kcl"ﬂr’ﬁlflm"i)\ﬂ\ 5, b, ?ﬁﬂ,%’é’o7le\¢i{-0)ﬂ.2ﬂtb
TOAVHFNE v Mg, TRUB SRS 20, ChidHETdBEME LTI
DRONDEDIETH D, oo ANBRE., SHARFETI0HTHH. WL
B LHROBBRM TRAEFICBRNST 2EDIETH B, THEOB DT L8 %N
BEIHORUNUBBIC R I LD ERT LA, RHLZTNRTbA DM,
AHEHE. REFORBMELTCOIVILS Y NERTHEDIT YT~y
TREBLDIETH L, COEHIL, avH Ny v bR REREHAERLLTY
5 EMHBNTS » 1z,

ITHOBBERZITH LK. KA YOBEBHA0kmIHIRFIVICF x
I AUk, BRI, YARKFOREEY X vikdbtcdlkh, £ Vili
DRFNVETFHCENN o EDSETH Do WL KE Lok KXOBMBEHRE (
Head, International Affairs ) @ JGast WP B X h. KA L VWOV X N5 v TH
CHAETW, RFMERZ R Vili AU Y. BLUORY a—Ak DDy RT,

TAVHOYD I LR U LKBTH 5,
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58238 (B) +tYbFIFMNT7~—FU—- b 7O+t Nk —Z

—~HRABEBMNEGMUERN, 4ARBEI VYL S Y SN T—FY —
My FoYe2 b (B-1) ROVLTRET 3, 9051 544 South Statio
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93 04  WHOEE

1080 0% B RO E
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vhISN T - rU~(M%ﬁ%9'”)@ N S N T o (A 3 P Gl -
EFMIZL 96 OEMICERIN TR mr&b,$&§&7ﬁ5?A/n¢br
BEIHXNALOKH LT, BERLIFE/HRESZMBNS D, Jhissis L&
nﬁbtb14~l5HH/Hk@&éﬁﬁmmhmbwmé%f&bfméo
I —DORZA P VEDTEMBEMAEIESRI LT B EHE . &&/&@/&t
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ok RBBIEE D, KX M UHTHTRETTX ﬂ?wﬁﬁﬂ%b\ﬁm%#
DEANLRKD 2L VDNIXBERMNBELCO S,
gwivﬁ%m#b\%EUT4—%ﬁﬁ?7&mﬁL\W*®7V &y — %
F/E%W%T%Lb\2?@70/17beﬁ%kﬁﬁﬁxﬂ%@L&#Lb
bhfh%m. _
iﬁmm M B %90 %kaWé% txb/ﬁ%mﬂbzxw(?sn~
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14:30 Virginia State Unlversuy (Virginiaf! Blacksburgili D‘rkﬁﬁjf i AL
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