NO.54 2006. 11

Jo5/

Japan Society of Seismic Isolation

EANBERBRBEHR




#HHEEABXRERBEHZHRIOCEA

2006F11A1H
—
)12 N = = B ffii%
24 b A = ZITER ~ R
RERE - FiTCED 215, RERERN. RERESME. HEH. BHO FAEISST ¥2,500
£# [MENSHIN] o P e e 2H8.5R.
THEE. %E&ﬁﬁﬁﬂq% [A4}'1lﬁ . Ijﬁ,‘jgoﬁl 8A. 118 ¥3,000
ERBHBERY X b KERE S W= RBEBH T, SREENOREHCLELBIM T EOMELERE— | 000 o | F350
KEETHR> —2005— BRICEEDHEHD (A4} - 586E] ¥4,000
RREMOMSERAE RRE - REEM PO L LBRAR - THARE E . RERMMIBEEOLY | 0,mgR ¥500
LTETRR > —2004— DEREEL & EED HEDEE (1—H -7 T ILfH) [A4kR - 19E] ¥1,000
WEILORRMREE TN - | METLTAI/L—S—ORRMLE. TR0 G0 W EROBIFICETSET % | ,000m0n 1500
B V) RO RIS O BIR FEMUADREATEHAHD AATLIES L H#F ’
[A4hR - 46E]
ISy Y FEIRIEERE - T Ry e S, "
KRR > —2005— - - B [A4fR - 515E]
= ¥1,500
BERRH JSSI 2tk SEMMICET B BAEIE T UL — 2 RUS L~ (BT BIRRE 200046H
—2000— [A‘”ﬁ . 130:5] ¥3,000
JSSI LIS AR IC & D ¥2 000
REREY DI - BRIEISEEIEC L) RERENOTHER M R T 3BOBHv=27 )L 20054118
A~ =1 7RO [A4KR - 175E]) ¥2,500
REREND 1= DR TCRBRENOBEIRBIHD SMERNENANREDI OV CERERD S | o000 o ¥1,000
ANEEER T FZ 1 > DETIREDERELBDHD [A4HR - 1005] ¥1.,500
SRR Y DTN EE T RERENOHEIH T B EWUECERATEC &V FHET 8 RENLHEE | 000w 0 ¥2,000
FRIEH R UM BEERAEG RTHOT. MEEFHEGIM = (A4l - 2255] ¥2.500
= sip . shopsims ¥1,000
RSO - BeE SEREOREPRHORE T SEEERT 60 2001465
[A4kR - 63E] ¥1,500
CNDLEMERTED ETAE LM ICKMEY S NG - B - BEEEETS -
BEOTTH REBWES DS BB, XUy b BEORE - IR FEMEELLERLLS | 200588F | (lo0mALE
S—NLTLy k [A4kR - 3Vi] AR
U 2 5 ¥2,000
~ REEEOBS ~ REREQOERD/-HRETAFICREEEEHP VB BRHELLELD 2005488 ¥2,500
[DVD]
[DVD #19%] AT
K HE 2B [FL—23> - FHE/EE ¥1,500
~ REBEOHH ~ RERENERD-HEETMIFICREEBEEDLPIBEHRLEDD 2006F 118 ¥2 000
[®zZ-DVD]
[DVD #19%] AT obo
A
BEREEDCEN (fbtt HAR)
— =B
24~ 7 = RITFER YTy
¥3,000
SRS AP GBI £ INET B 1 0 OERERATE R 1 ORITE 1995597
[ — L4t] [B5HKR - 187E] ¥3,465
EREEEEED _ - . ¥4.500
P A %Ef%%&% ERET B BEHATER I O RRBTAECBID SHMME R EEYL | 00 200
[*il&)kL%éEﬁ%#EE‘ifmu - [A4KR - 418E] ¥5,000
HEEER . BEEERMNE L EREREOBRENROFIME ¥2,600
EiF - EHHRERE Q&ABRT. RERESRICDLY . REORAKY >EHE - H5 - 16T - #H5E | 2005858
(4 —L4it] | Bx CEE <R [A5HE - 200E]) ¥2,940
R TIZ%E ¥2,100
—2005— REBEORILICET1E£ %7 D TRESEER TESEBRMELEN LD 200578
(RHARS [A4H5 - 100%] ¥2,500
REREY DRMAERH ¥3,500
RUETEN & 7 DfEs SEERMEDOEERECEYT 2R e LR o RITavESE (PR12EZFEERE2009 | 2001 £558%1
(AxEEL>4—) | 5) . [RESR] (CET283E [A4hR - 216 E] ¥4,000
SRER R R DA AR B ) a 3,550
RUEHES & 7 DRFER FICFRTHREEEICEAL TER16FELAEERFE1160S5ICLES N/ [® N ’
(FRTRERT) BN ORBE [A4kg - 1958] | 200652A™
(BAREL> 2—) ¥4,100
¥3,800
TESEH 1 K51 > BEOE L L CRCERENREREE - $IBiEE AL (HERET 3BOF3IE 20064E6H*2
[BARER KBS ¥4,500

[A4hR - 1298

1 A DIRFEIF2006F58 ~

*2 HENERFEIF2006E 108~



H X
BES EXMECTER FD OSBRSS - REICEBIFEAR v 1
EZHBAF EE IR DS
CEEIB IRy R LS TLRIEETIERUYE - vovrrrrrrrrr e 6
T agst LI vl
B#E che B ARk
TEEEEN BN ERSIESE .
— R ERRE L R RYE RS T A — 13
P THE 5]
%%Eﬁ%ﬂ 5%, | |ﬁ5E§;ﬁ75 -U- .............................................. 18
A ERET HhiE BE Nkt ®=
AE —K TE T
%?—Z@Eﬁﬁzﬂgﬂ— Eﬂﬁ?ﬁﬂiﬁ (EEEl)ﬁﬁE .......................................... 23
HTAERTE BER 2R
CERAMZ B EEAET HE EX
HEE S L /NE N
==
[RBERMERE— (78] OKABE - KAWAGUCHIERIASESZATYPEDT - cvvvvvrrrernneene. 29
R
Sl MRS EIRICE DV CHUIMERIERETD - vvverereeee 30
TSI ADBEILDIEFHETHETIV
HiLAP AR FEM #
Rt EEREEYICETBEET— Y3 YT o 34
Kk B HAKER
YERIZTE Armenia is the one of the world leaders in development ------ 38
and application of base isolation technologies
American University of Armenia Mikayel MELKUMYAN
RIS POOSEERBEFYT — FERBBER(2) - 42
EEEERLENEERMHE S — XBREWG
%%%%ﬁ% %] '| @%E’_j;j Z'_E-Lk .......................................... 44
HER SRS HE —
EERWRES AAZHRE [ZOXMMXRBEL FOT v FORETEICEL 1] -0 49
EKEE 1% IEFA
]RE Ipi18FE fESfREmRISERmEREYE - ARo=e - 51
ll‘i_tﬁléngﬁﬁ (ngﬁ) %Tﬁﬁ% .............................................................. 52
@W@%%E#%_%ﬁ 'I:HH&:EI“LB/K—\ X 7_':’( TIWG  crvrrrrere ettt 59
é%ﬁ@i}]i .Eﬁé‘-ié/ﬂ\ -ﬁﬁ\fiéé\ -g&éé% .............................. 69
BEFZES BERHEZES MHEEERES
B E S EFHHRE (2006.7.1~2006.9.30)
SEEm WHASE BASDIER - AGHIAE(RE)  rrrrrrrrrrrrr 73

BEELRSHRN - ASHIAE IZEERANREEE

BER18EE [REMEERTEERME | HBREBERR MTETFERX - 80
BEES [MENSHIN| EEBE O ZEN mET - i




CONTENTS

Preface
Articles on Building Structure and Base Isolation while Preparing for Coming Earthquakes
Nobuo FUKUWA  Nagoya University

Highlight
Adapting Retrofit Bace Isolation System to the Ministry of Economy, Trade and Industry
Integrated Buildings annex
Toshiyuki KAMIYA Motoaki HAYASE Kazunari SAKAI  Yamashita Sekkei, Inc.
Kaijo Gakuen Kousya Zoutiku
- method of existing huilding rooftop extension that uses interlayer aseismatic -
Mitsuo SEKI  Takenaka Corp.
Namerikawa citizens exchange plaza
Akinobu NAKAZAWA  Shunji KAWAKAMI  Kazunari KAWAI  Asako YASUZATO
Orimoto Structural Engineers

13
18

Visiting Report-G59
West Building, Keio University Mita Campus
Takeyoshi FUJINAMI ~ Maeda Corp.
Shinji SERA CERA ARCHITECTURAL STRUCTURE DESIGN OFFICE
Yoshikazu 0ZAWA  Yokohama Rubber Corp.

23

Series "Qualified Isolation Device"-@®
OKABE - KAWAGUCHI Ball Isolator TYPEO1
OKABE CO.,LTD

29

Special Contribution
Nonlinear Restoring-force Model in a Small Strain Range for Lead-rubber Bearings on the Base of
Seismic Response Records
Satoshi KURITA  Tohoku University

30

Special Contribution

International Workshop on Base Isolated High-rise Buildings
Matsutaro SEKI  Obayashi Corp.

34

Special Contribution

Armenia is the One of the World Leaders in Development and Application of Base Isolation Technologies
Mikayel MELKUMYAN  American University of Armenia

38

Special Contribution
Chronological Data on Buildings with Seismic Isolation (2)
Social Needs Conducive WG,Steering Committee

42

Lecture Report

The 11th Menshin Forum
Hajime SAITO  Publication Committee

44

Lecture Report

Research Exchange Meeting o N -
"Asking to the Structural Designers of the Seismic Retrofit Buildings at SAN-NO-MARU District !
Masaaki SARUTA  Shimizu Corp.

49

Report

Lecture and Examination of Licensed Administrative Engineer for Gonstruction of
Seismic Isolation Portion in 2006

51

Completion Reports of the Performance Evaluations

52

List of Seismic Isolated Buildings in Japan
Media WG, Publication Section

59

Committees and their Activity Reports
OsSteering OTechnology ODiffusion Olnternationalization
OlLicensed Administrative OMaintenance Management
OActivity Report of the Committees (2006.7.1~2006.9.30)

69

Brief News of Members

ONew Members OApplication Guide & Form
ORules of Propagation Members & Application Form OModification Form

73

Information

OSuccessful Candidates of Licensed Administrative Engineer for Construction of Seismic Isolation Portion in 2006
OAnnual Schedule OAdvertisement Carrying OContributions

80

Postscript

92



EORHRIC i A 2 435 IR - RIS RER

EHEXF

1 FU®IC

EENHOT [RE] LSHISHELHIILAZD
T1980F LRI TH L. IV LIEFEICE ) &
WIS - 72D idBase Isolation® W) SETH
B HEEEFEBERL TV, 4250 B2 30T
MLWVWEETH LD, ZOr Xix [HE] & [Base
Isolation| ICEEDOF ¥ v 72K UL HICE S,

WL, RTEHAICAFE L TH D 2 W
THY ., BIWHEEHBN S AT L05%E % L
Mo, BHXMOZEMIE T, FF IR
DRBETHED T4 -V )T 4 AY T4 2FEBL
TWiz, CO¥EBOBMTT, BRI HEE
BTy A ENTER, 7272, B, Mk s
B OMHAERN EZRET S AT L0727
O, Wb, BCFEZE LGB LEBICEHLAT
Wiz,

77 Y ABNRIRKE - 22 =Y =F Y FD
FHEREGL, HEMERORBEORET A 77
F - AR deA . £ - IS A O %340
i L 2o RGO BMERTHEE LT, E
WROEH % FE - 2Bl D 5,

Z D%, THEIFE, BB LIIHOD B VAR
LT 7228, 199545 S i UL 1 5 3 52 LARE O S
BT vvanh, HRBEY VY —DOREFFESR
BEOA Y N—ZMATHW/ZZ LT, FU, #®
BEHRICET DL LIk o7

AKEgTid, FEEHICE > TURTESRD, %
BEOREHMO -2 L LTERT A MfEE R 5%
TREL72ZLIZoWT, ERICEFZFRLL TA S,

2 IREEROVISZEEEGLUTHD

TR - flERFTO 7O £ 2RI, SHEZL
BN, BHooffssgziEna <, miRIc1HE
EROREEZHEE L TBL, 2 2TlE, Ok

A il K

8] D Fe I ZR B 203 2 1k 3 R R i o LR
B&. @7V ARSI 208, OFEE
WOENIEENZ DT, S H (R B 15 AT |
1981) DEFLICHI - T, MW N2 R L, H5E -
MR CORMBN L HEE LT L TA D,

(1) EEERERENOHERICE
9. BAMIRE R o, B O HERIEIR
EOTHMERIZ, BALGIFI B 2L v = cos pt 27
VER L7236 OB 3 2 By e E A 220713
A= (p/e) 6=tan'lM o'= V1 -1’
V-Gl | + 40 (/o) 1= (/o)

(1)
E b HIHITEFIREH, 203 B3 hRE)H
Thb, HAERBELWMEEEP KRS ITIE
(ha>>0) . H HIRBEAYEREH TR L CE W IRE)
2R R T 2 25, BEE A/ S R
&Y (ha<<1) Tl HBIREI RS D% 505K & v,
X (), hDBUNTp=o & 7 5 IIRERI21E,

—haot
e sin @' t} ~ L (1 - e""”’)sin ot (2)

1.
y=—<SInwt—
2h 1= 42 2h

el Ko, MR AL E 4 O 7 RIE 13 H
o1l 20 RIERE %3 EHIE S NS D,
Z DOIRMEIZES B IR D005 2 ED35 %,
B, EHIREOIRIGD SIEIZ 7% 2 720206 %
OB,

__In(=p)
"o G)

B Bl 2T, 128 D9ENZIRIEASHF D D I8
LI DOHIT0.3665/hTH 2 H5N5DT, WEEKT
1% 725378, 5%72 70, 20% 7220k % 5,



IS O EY 72 L U, RBEO SR EY O
A ENBEODI35 b LB 7 505, B
7320 % FEEEHIFE T & 2 B EEY TIL 108 THRIK
REICEAZ LI B,

ZOZ e, REEREEY OBEH AT
REIOREII L 725 TE, B oEA R T
OO EBIRE DO T = v 7 b Wi D%
FIENTLETHSL I L ERL TV,

(2) IV ZRGHMEENCIT T B IDE

T LR E R O R E OO L 9 12, 5L
AW IR OWAI1ZIE, 70OV A E & B E A E
B EDRNERPKRFNC R D, —FlE LT, Mk
I ] To/2 D SR SOV 2 B 0 M 3 8l 5ok B8 205 1
TLMEEZZ Do ZOMBEICHT 5 IEMEEIHH
FERDENILE L, TRTEZ LN,

1 T,
——(1-cosar) <=2

Y=V el oT, T, (4)
——— SIn——sin| @f — t>—
10} 4 4 2

CORKRMEE, 1HHERDEARIT (2270) & 7%
W AR & OBIFR T,

2 rog

2

_Jw [0
Ymax = 2 COTO 2 (5>

—sin—~= T=—>T
®* 4 o

YEz N5, ERXIE, 2OV REE L B E A TE
W EDKNERORKEFESZIRL TWD,

BEWE LD S BRIV 2075 AHDER
T LA, BYICE I AR O2ERE O
JBE & 7 B3, Y OEA RN AT OV 2
BV AIZIE, BRI 2 U2 kb,

Y O FA R R TEE O AT (oTy<<1)
DYEIE BALIE R 2SOV ZA B 20§ 5
DG L, WIEEDT 20 A ¥ 73V ARE IR
T2, WEEIDA ¥ 78V AEEMIEIEIZ ok 7
BDT, e RIEEINE L 0Ty 2=2T/T (<<1) &£ 7% 5,

CorHIz, REAMEEWICE > TEEMOM
VL A DB S W BRI TR EE O I
D78V AHER L7z & & OFFISH O K E S
DB INHEE S M B INHE D06 L 2 1) . H
BN B O 2 RE R B I B MR S A A IR LT
O AR Y OIS L AR B AN /3R I
ENnb,

2 MENSHIN NO.54 2006.11

PLEICIRRTE 2K H 12, il N7 7 TOEKXK
WED L) SRR AR WIESR &, LHEIER
HHEO L ZOBFEBOEND L9 kiR O
W ES) & T, BRI EYD OIEFEEDR
SR LD, BRRAMHEEYOZRFHIB W T, #H
Mo A A O JE I I 2 B R L 72k O v i
BEIL . WEEEO OV AHES D20 O HiEE)
ATETHZEDORFEENLLGD 5,

(3) BMOEMSE

R Y O ERE 217 WA, BEEEA
RRET 7 TA TV TICT AEEN S0, TORA,
HMIZEZ DL, BYOIEREIZI—EM-E LD,
TN X B B R B L I A R
B TS %,

D701, BYOIREET— FEZE=MAF
TN, BEZERAT AL T 5, BYWOLREAE
DS & SIS A ( T=aH, HIZEYE S(m))
EEZEZVIRE-FROREFEBLILETH L,
YT OIS, B, IEEE L,

y=4H
. 2z 4
y:TAH=27r; (6)
2
2 4 1
p=|"=| AH=4r"——
y(TJ a’ H

EEFL, —HlE LT, =003, 4=1/100& 3 5%
&L HEEIREITEYE S D 5 200cm/sFEE &
%o ZNLIE &N I E T @ & S IHAF L
250mik O ) TIEZALHRIE 13 250em, s BE R I
12160GalfEE & 2 ) | 25mfDEY Tl ZhEh
25cm, 1600Galf2fE & 2 %, 2D X9 BRI, &
B — e Il &2 Gl 2 9 2 FE A I C L R B I
—OREYOMBIEEZEZ THELZLEPHET
b

EAMCERFIE ISR I TRV, BEE
WOENIBEDKREETH D, —. BEYOREE
JEERZ e L 7o s R 2§ 2 R B 25 R R
TER L. iEFEEAEE DL Lo IR A2 4 L g,
RIBEIEmIZd 2%, eI T2 ofEhe
A A=Y L, #KZIBELMIIGT 5 ENFKD
VEW R BETZ IO LLENH S, —E, WIS
BT, HESmZ 100 EE > THTHR LV, &7
BELTHH LV, INEHEEZ L 5720 DE



&

IO KFEEHNEETE S,

B, REBRMOLAIE, B L, RE
BOIEEMN G 7 T4 TV TICT BLELS
vV, Tz, BEIMET 5128, InERE. N
WEPRRENLZ LI B LI THS,

3 RERICE->TWLSZE
CZETHRNRTE L) AR S RE) R b &

O, WG > TWAI EZUTIZELTAS,
HVBEHEINTVWEWNWT IOV TIE, THERE
W7z

(1) — B EEBERIMICDONT

TP FZERYEY 206, RERIZE>TWD
CEVAMT v TLTADLE,

O NBBHROMYE 7 3 v ML Lo FH ML
@ BT OWRA R & FEFEFAT) DT

® P4 DHES DR

D BAERE. BE - 0E - HEORAMND
L B E L OREIER K10 TORM

® M Bl & O & EERES) L ESCRET

® FHAfi & O MBI T 5 RO E S

e EPBFENSR, OIFFES PR LWL LR,
30U UL T ORI ZE DL 8 ThH B, BE¥S
DEEEHRETH, MEAEKOZRIF40E Lo
HAEEDP ) Th D, ZEHIOFIIRHESE 2 72205,
FFESE AL L. BRI KL $E T 5 &
ICE), BRERLIENBEL, T IV F
O T, HTFHMEIINIAPDOL I ITELE S,
@3, REYOREETOH 5, 200CDHI2IE,
HH., BEBHEOP CTHEMIFRLH L LA TV,
WAL, @z R{HA, 77T LR
IFW/z, TOEZA, KEIZHEF2HERZ TV
v, BBERD EZARANSV, ROIEE
DEFEELZ L THTEH, B, WiRT 2L
EE-oTWna, EE, flioTwaiitlioTRd
TR L TR nE ) THDE, H, HDHKT
BEERATOMRE T, 50N HWVOREEIEE -
HEHEORITBHE L% Lz, ZOM, BEOINEE
BRSRETFNDTOT T L EEo722 DI BN
WEFLZLTHH 07208, FUEDN-7-DITES
60RO E ZN7Z oty 2 THHIC
THIEREN, INPEEOLHICES,

@ik, HOCTTFZ2E0 LRSI T 5 &

B

(=]

AL L TE 72, Bl IE, BEEFodizid,
FHG o TnBEIEE, BT TITRE

LCTWwWabZ &, OEHNH 5L 7205, gt
FEM 2R L B HEMEN > TETWnDE L) IZED
bo —HT, BB, HEFTHWTW 2 @ITIImD
TEHBEICR > TE, bld, BEYOZ L2
DWVT, EZFTHPoTWLIOEHLNIZL
72 ET, MICEEDT T2 T HLEND 5L,
BOWEAAMZ 2RHANICAR L EEENE K
ZEES,

DIFZO—FITH L, Blz2IE, [2RFEETOME
RER?] b L, BEREDPERETILEER
LEMBVEINCL v, 7205, BEL TS M)
T X6 D IR D IZ T TH L, L L,
EBITHE > TV A EPOETIZOWTIE, e,
MEREZ: &), BIA EAERIC X 5 SR EE R
ATBREMRZEL DY), —RICEFREE LD
B KEV, 2720, ET v 5 g RBEOHE
. BRADRNSWIGEDV LV, BE - GlIELE» S
TEEVI)FHELRCH L, E - flEzRHLT
WEN 2L, 2050, PAROWTH % Hl i id,
TEWIIERORE LMOEEDLS v, REO X
)RR AL TRIIREED B SN D 54121,
HEBORIBEDS P Z > TN b EbH 5,
B YL DREMEIZONT D, BTG &5
RN 2 Lo —HEML ) LEas )
MERLELEMAL, LaL, AJHESOEE L
NVIE, Y E DS v, RS
P H R R O Z JE ) O o DY) 7
HiE L CWwhWwgAIIE, HENDIREIZR S
LI HNBELITTH D,

OlF, HEHEMEN RO H LFHEETHLED
Kb - MEXFRENORMETH 5, WEHMES, &
st ERBsEEEICH LT, 20 TnE
ECTHRERECHELEMEICOWVTHH LD,
BELEEOMROBEME L FERT 5 2 LA
TWb LR, MEOH L KFEETHNIL,
N ROWEEBREOF S CHELORKETSZMY
X5 HBW%DITANT v T THRBE OV ED
TELEMITIE, HWEZEDLLER S, T2, 1
HEETEERTFENEDMANEMCTE L L) 4FE
HIZhoTWhWEIIZE), ThTiE, ET7L
Ca—bWEETH 5,

ZFLT, ORI DLDN, ODfEHED S



Thb, iHOEIIZHE R IIRBREEOHE
DEM%Z T 505, WHEHRETEOHEOREREEE
iR ENE I REY, REOEETSH L
TV WETE L, MRS T 5 EEAAE L
TWwaEEH, RAEH., HEOZ L 2 HAIIE 2
L)l hoT, EoRNVELZRO, RAZEEC
B L7z b, FEBEELZ L TR WEkErE
ISR L 72 < 22 v,

(2) REEMICIOVT

FDODONWTIZ, BEEEICOWTHALFLLT
BEwv, OMED. @R - ik, O s,
@OFHMEIZOWT, ELAZ EZFRLLTB L,

T4, OWERHICOVWTTH S, HRUETIE,
Y OB I, FER IS WSS THUE - )
M- MEEEORENICEBT 5, Bk, I
DOHEITKH LT, BWEREEIIROIENETH
5o BFHMBEORLLREMOEBENE ., B
B OB MGERHOE S 2 AHEICB W RS
EWETH A, T2. ETEHRLoy X7 - AL
NATIZOVTIEGDr o TnEnI EbEn,
ANIERE, TRIRDPAEET 20 25, #o2 6 A4
LHEHTIX, LahrbIuyFr 7ANRLAL
NANDPHEHELTWBLIETTH 5,

OXIF, QMg - EBICEDLIETH L, H
B OILEIEN T, RPTICEADBIRICKE < H
REBICHR o T AHEFIZ, LELEHIDLT,
o)V 2Ae, MO ERGERYEMBO G 2
FIZOWT OB DA T3 B ER L v HLIZH
LCiE, oMl 2RI X 2 masfrbihTwn
BWIGEN LV, MEPIThNTw 554 b HHE
Hi g N A % B/NEEl L T W AR S W, T2, K
BN 0 = e Y 7 18 ol = N RS/
B2 CEA, BUEHZEREFEICT S & . BUEEHEEE
KD X 9 72 AJTHRIRN R A b I CTERY IS AT
KEDLZENENENTVWE L) IZE Y, ZOfl,
FRE O W REIE RO IR . BT EILE (23
TR T hORE, PHEBERERORERLT
DIE~OBEAHEAEH R, #5720 Bk
&, EPLAREINTWD LKL 5,

LT, @LkEEIIOVWTTH b, . b
HRERE AT S VoI, A A IR L
7RI A B R D, 29 o 2B, WKW
IRt L LoEROBORIHE T E2RHT 5

4 MENSHIN NO.54 2006.11

DIFEET 72, 72, BRE— FPEBRT 56
[ N 2 7 7 8= 7 92 s R YR il NE A R
AL DI ELFEENPLETH L, Wi,
02 7 AN RERMEEZY) v b O, EA
DR EDOFFNL HE I

RBIE, OFFHEKEENOFHWOHTT 12DV T
Thb, BEYYYavyOREZRLE, HES
PoHREL VW) A% RBRA DL, RETHEDHE
BRETHLEMALTETVLEVESL ) 2, i
BMORBBEORBEIR I IZOVTIIELAL
FHE L TBIREZEE Y, T2, ETERD
B OLEIIE, BEHOEY TH- THRETHN
EHEEDOATI LRV TEE SN TV DHEDS N,
O, MEEOHREMIDER FEFELT
Wk, oML, KERICEIEFHHE T INE
el

4 S, PAR3ELTVSTE

CCFETIHRNRTEAL) ZMEERODL &
WAL, LA TV B DI,
cTEBHLETE L DIENEN S
CfENEMABEEEES
- Y L AR O E H D
S E o E R S
- MHEASEHOEEEZ M5
- REMOENE BB 28R 2ES
- Y DI EIERI 2 R TR 5
B SETEBOMAALAME Y EHEH - EIEEEET S
BETHbD, HAIZONTIE, BEETLD THE
THIELIZL WD, BE - fIBICEbEZ L2
JETHEZ L TEB <,

FED OWFFEE TI, HEHL X o b 5= B R
OBEN A v b A MBS L 72 KA T E R R R A
B A P 2EM LD, BHETNO /N
TOFRMBIFESR T A0 LT & 72 BEHIX O0f
BB OB - IBEANRT PILR, KT
KOMEH/VANRY MVESBRTX 50T, Bk
OB EBRENZ M FrrD kb, &6
12, BEFFIZOWTIE, ETHEEEmMS
EDTEDLZRILY = 7GISOEME I N TV D,

F 72, LAN$E A O B fifi i 52 51 E-Catcher, H/V A
X7 PVRRDEIE & HE) AR T & 5 [ HE)ET
raryieE L TEl, BEIE, Mg s
L. EMOEAERY - EEER B THETE



&

BEF 2 EETH 5,

INSDTFT—FI1E, BMREETH AT HhEEF
Flhi X TOMBH ML, =ORMX TORKE
A MR 1 D G2 ST & 72,

/o, AEECEZRTOREBED 2RI, B
AR I RR B 2 MR I ER L. EE S IC X
5EYIDEEIRDENER L TE 72, T2, BiF
BEYoORRMILE*BHRHTE2ERP0 Y 7 A b
0 — 7 M BiREI B % M5 L. fERIGTHEEZ - /2%
AL HRIE3m, i K EE500Kine DFR L D IKER % 923 L
2o THIZED, BREBEYLVOBLOEHP, &
EoHBCTLI Ay MR, BRE(RZLIE
WTEDLEL)IT ol

29 Vo ZiEEN T H R B A — S — D
T OREFENZHEER) D0h b, HilBTT ZOAH
X TO52ODFEITEY (GFTE25 6, BHETA
Frae. FITT &, Sl BEmEIART &, FETE)

B

(=]

DRBUBOEBRIZS LAY L dFHLLH
B9

KRAESHIH AT b N 72 Z MR FHH AT HhEE)
MAEHRIOBRARTIE, REMHEHS L 0T,
SODRELBEEWIZOVTORERES L FEN L
720 [F—% TR & 7250 DR ESUE FH6) % A
HIETHZEI2LD), mEdEOF —K A b
HoAVEINTE, KE1RZASHIZIEIS DR
RUBEY oS HS RFR R L Twb, &
b LERBEOREIWBEED 2 —EICAFTE 5
BLOWERIIRLES S,

R, [H] &) XTFORFELZMAFITINRT
BEwv, o, [H] PPEHINTWE L9 IcE
Jo MEHIE, B4 [H] (HiEk - Hhis - #h3E -
W - b - HbEE - Mb% - HOER - i - HUE - M
T - HiiE - HOG - #)) - HRT2) 2 RFEIC L owE
BoTwh,



. B REZEMAN TS

REOTRE S BRSO 5 W R i 52 S e

TRl Y

v
i

T EE

1 FUSIC

ARFFENE, R EEA AL & HAREE A LA
— R N I BT B REE BE SE A B AR O SRR X
B EYAEEIHTH %o BPIEXIC X B i
25 T (BN (ERFFI434F (55 T 1) . 1 IEh
F484E (S5 ) ISR S NIZITHTH 5,

B IE B B & OV T 2 ). AL YUk L TB2
PEIERE T ISR E 2 3k E L. B ekt mEt
THIEITEY . RHEREICLE 2 R IR & i
I BRI TH 5,

PN O THIEIRAE LRV, Fax
Lo THRE2fTV, THEZEHREZMEREL-F
FFEAFIHT L2 D TE, MikoMiE L%k
SNDMELENEMRT D52 LKL,

2 BEESESE
BEAT Y D SRR S 2 LUF IR § s

B AR REEE SRR R AT SR
ST ARH TG H X E AR 1-3-1
SRR ] IEAN434E
20 NHAN484F
M & FBTE
B OB BdbimA 31,191.67m
AL 4,812.86m?
JERRTHRE  59,741m?
FEMERSTHIAE  4,524.05m?
% o B LIRE, SEE2RE, HF 2R
L= GL+42.87m
FEHEREPE S 3.75m
REEREE REEM)  BRE# o2 — biE
FRIEA WREREN T — A U
A R

6 MENSHIN NO.54 2006.11

X1 fFHERERY



% BEER N

3 WRBERESR

HEZW L, BT oBETHREZ - dusk
R O R KEERE T RS, Pk
8AEM) | 1CED AT\, BRSO 5L,
A T (EZEEAKI=15) £ 5,

ZWrAE R, [ MR OB E) K OV B (I L TRl
L. XIIFES B EmEsE], Lo,

4 EEEEME

AREFHE, B2RYIR T ICHER 2T, EEE
rEE L. B AR LT A MR m T
H5bo K2 HEEETHBEE X 2 /R,

FEEEOTFEIZIRIE, XAR2H122.4m, Y
25%)32.4mDEH K TH 5, ERMEEIZ, S5k
fliar ) — R ET, X YHE DMERN X T —
A UEETH D,

BRI EI TH L FE2 T HEIC

1A T3 108 ~ 1008 THIFI434E 1, 4
1078 ~ 188 CTHAFI48FFEICHE T L T\ 5

ﬂﬁ%%®3/7u—b%£i\L%iD%m

o TAT b,
F2M THIZ

72 BRAR O IE R ABRAG R0 & | BFHIEHERIE &
MR LT a LT &, LE RS o B AR
REROEAFER LD, LB EOHMIEALEL
W L 720

ABENNL, GL-16mELEE O RS % S FfiE &
T AMEERE T, JLEEIRBENT (B£2600 ¢ ~4600 ¢
PLIEAE3TS0 ¢ ~5400 ¢ ) T 5o F 72 RBUIERFIC
E~y AT TEHERT b Wik T AW, HIE
M (BREEGAA ) IC A 5 v F Y~V IV CHiRED 2
)= hE—MET A EREBEE LTWD, T2
PERESRAT 13, AREXIRE D 1L 9O BE (SMW) D B 8k
ELTHHLTWA,

BEITLT7A VL =51k, BHETICEIG%E
T%oﬁﬁ@dfﬁjA%%%3A74/b 4
1400 ¢ . $67 7 7 ADFERE T LT 4V L — 51200 ¢
wmm¢t¢é RAELEE O R E X, HEY g

WCRIRT LR TL T4V L—% ., AEERIZE
TITANVEBILATA VLY RRET LI L
ZXY, EBOR LML O, FERRO
R/l & EWINS T HEHE LTS

E/ R

?/El
e\ ; il
@ :
@ =TT ] 7 = ] ] UDE
g » %Z = N %v v B35 |
' | | | | =) \ I= |
® — il
.= \
B — =
® i
I i i e I — - -
N
1L |
O @ & ®© © ®© © ® © ® O ©®© © ®© O ©® O O
/m
S —
® T F & & & F e o 8 o o o o
@ S VL YA - -4 @
N 11 |
® @, o, ©, o, @, ©, ©°, o, o, @, o, O, O, 0, 0, @, ® © ©
‘ B
7 ;
N ¢ Y1
@@@@@@@.@.@@@.@.@.
<y b 2ZTRE
O b |
%) o100 wroroasTs
o 1 o 5000 wrornomiTa
| ® 0-2000 ft 174

X2 HEEFEHSER

7

REBERNT



EEEETES

5 BEEHIE
5.1 MMEMEERER
TR PERE AR 2 210 & 9 123 E L7,

®1 MEMERE

LRI LRIL2
IR LD BHIRET S
BET HHE
BT HEH i BT
HEECHAEAL. | SRR,
BRAE A EEpBLET. BEA| KEOBELLELE
TheeT 5. + BEATREET 5.
- RIS N E A AR LU
it BRIZT A 1/1000 LiR | FEERIZERA 1/500 AR
HERAEER"
N . FRLTH (40om) BT (60cm) LA
g RRER (5 LBHE D 200%) (5 LEBHED 300%)
- BIBRAAE LA
I
]
g XN ERHRXE AR EHRRE AR
T2 | e B SIS N ELR WHLIRT S LU
B
w|I7F MBI AELR SR 775
& 257
R RIS N E A SRR 1 LI
(%)

#1 BEVERRIE ) &3, B U 2125 RCTOEMIc B TR
REILT (I, S AKEE) THLHHE T 5,
*2 B L E, BRI (T LG HIE D400%) D1/2

UFEd2,

#3 PERE AL, R ETR O34T L ¥ %,

52 ETHAIHEE

KL NVORMMEL, BRE S

=

TREE146175 12

Eox, miFIckRI 2EE L L CIER L &R
W3, OBl Sk [ AR IE T Hh o SR S P AR A
& OWBIZTRESIN TS, HEEEICHE
WREVEEZ HNDL [HBLHES (FAE) 15 T i
Bl OMERS AR L. [REEHH A EEIERK
FHEEAMRSH (R) (AARFESE L& —) ] TRES
NTWB LAV Y O HES) (Bej—L29%) % W A
MEMSE L, 2EEE LTHRALL, (3R2)

x2 EETAASHMES

L)L LRJL2

ANt EE hniE EE RE hnikE RE
(em/sh) | (em/s) | (cm/sD) | (em/s)

El-Centro(NS) 255.4 25.0 510.8 50.0

Taft(EW) 248.3 25.0 496.6 50.0

Hachinohe(NS) 165.1 25.0 330.1 50.0

£ KK (random) 76.5 9.6 382.4 47.9

&R (elcentro) 80.3 10.1 4016 50.4

£ 7R3 (hachinohe) 75.4 11.4 377.2 56.8

Boj-L2;R(5EK) - - 355.7 57.4

8 MENSHIN NO.54 2006.11

5.3 BFZIEICEHEITIER

FEATE T VIE, BFEIRAE % BT L 3 5167 5T
DEAfE AWM E TV E L, REEEIZOVWTD
B AWIT R E T IVAL L 72

EEEEOBET ORI, 22 ) - OO
LN % EE LB O R L) A7
N —=TEETFTMELZ,

REEEBOEITCEMEIE, RRTLRERE T
L o Linear®l, $¢7'7 7 AV fERE T 2 BMKAF T BI-
LinearT |2 Z N FNET ML L7 T 72, mEZEAL,
BERE OB E ., AR XD TR
LT 5720, ZOEBD ©EE L THENTZT - 72,
TIPS IR & Ly I B 1R A PR B
Bzxh LT Bt s 2 3% o BRI IR, 505
WEZ0%E LT,

B3I IEFRATAE SR 2 TR 96

54 LEEREE DRGSR

AT RATIC K ) . BB REE OB
ik, GHEERRIN ) ZAERR L. LARVIR L RIL2
R B OB AT R AT EEREHEDN TS 5
CLERMER L, B, RREEREARD &I,
SR IR O TR IZE AW R L v U354 L
7ol e L7z, (3%3)

K3 FBHOHBMEIEITER

X 71
i *iR BRIZHA
N 1/859
©) 0103  |LAJL2MER (9RE)
N ] . 1/178 SR S A D
@ 0.192 ORE DAEAE AMTRRIR (B ERRR AN
Y J1f
T #iR RS
@ 0.104 LA )L 2 R 1(11%?
@ | 013 [SRORANCAMBR| (o [HeEREN
® 0204  |SEEDEEAE AWML ‘(gfé? BRRRLANA

55 EREEBE(X4)

REY) O BEAT (LR GBEDL) 1213, i TFIE%E
ZE L EEE S O M E 2 RIS LR,
<~y MATTRITERT L0, FEEEOMEIL
BEFEMOMZAEBERE TS, It EEE~Y
FNRTT - BEREO R ERE AT 5 L E
BEDOHVBREVTZORNIFH NI T HTEETH S




REERBERN

-+ -+ El-Centro(NS) -o- 0 Taft(EW)
<-4 Hachinohe(NS) —0— &R K (random)
—o— & Rifl(elcentro) —a— &R if(hachinohe)
.-~ BCJ - L2A(BERK) —e— IR A
HBRALAMN
* XA AISDONTIZERE H =R BRA LA

30000 60000 90000 120000 150000 180000 0 30000 60000 90000 120000 150000 180000

0
RRICE AR (kN) RRGELABA (KN)
R >~ — RI—— *r— —

PH2 F—— r— — PH2 —— > — — - %+~ El-Centro(NS) <o Taft(EW)

P:‘: | o P:': | ~ +-+4 -~ Hachinohe(NS) —0— &R (random)
10— ¢ L2 — ¢ — —o— R i(eloentro) —— &R (hachinohe)
o | - o|— ¢
8 ¢ 8 ¢ ---e--BCJ - L2(BE)

17— & — 7T & ——— —
6 —— & —— — 6 F—— r—— —
5 —— L 5 —— > — —
41— ¢ — 41— ———— —
8 — &— — 3 f— &
2 [ S— 2 [ S—

e . . il — . e

Bl ¢ REBRELY 81 pe RRMRELM
B2 | Y QU B2 | é
GL g [ GL [

0 20 40 60 0 20 40 60
RRIGEZENL (cm) RAMEZENLL (cm)

X J71A] Y 5]
RI3 L ANIV2SEBITHR (B%)

EHIMT L 72,
P = HEBE DT E — A ¥ M2 5 eI
_ - SMWEED B OHEH A A 5 v FYNVIic k) o
o) — NEEREE K& LGRS L CRRGEE
1790 BRBEDREENT [ S A B & & EHES -

— FfR (AAREESZE) | 1o TWwWb, 72, B
BEDE AWM A%EHE. 3> 7)) — M
ALY Ry DI EHEETHZ LT,

6 METEEORS
Ly s ) b 6.1 £HKBIEHE
KAV, RO E R O T A L,
= - W% A L 708 B B Atk & SR EAL T % 3L C 4
i D, OFEAWERLE Y WTRPIIBITS

o ] MEEATEOMRAEEL 4 5, P AR T4
e BRI L BEAEBLASEE M L CUIRT S 2 TR BT
PLIERIEN IEREDKTERIME AT 2.,

M4 EeiE 20 7= 0 B VT B O W BE O — 88 % UK T4 ke
AT TRFEAT L ThHE L L, i L& o AKCERIVE %

MRS % (FFLAE. [X5.1) 0 € DORERET i % 4

TTITIT I T I T I T I T T T I T I I T ITIT I T T T T T 1

}?@%ﬁﬁlﬁz/ '

<Xy FASTRE

REBERNT 9



EEEETES

BIL. ~v b AT 7HE, MU, REEERE @ FEHE T v & H H

A7) (RFETRE, M52), @~ b AT THEE, BAFHLOUINT, R E
A OfE LFNEIE, FREDZEFHTIT ) o B R
@ FEATHEEE . AR R T 7 & 5 @ PREERESE (i)

STEP 1 STEP 2

- SRR FER Y 1 RABHI

S ILEBEE TR (SMW) CREBR T IHE
- EATHEREMESE

v B2FL

; DL L
VA VBRI Sy B
23 -

| v EHE

i
L o e i

Wl

i
VA VESIE A .

[

u <HE
[N

wﬂmglﬁ‘étﬂl:?é

STEP 3 STEP 4

- 2 RiEH - 3 RIEAI
- ARERR T THRE REER T THE
- SEATHEEEMER ' ' - EATHEEERESE

==

yElFL R

+%gf

ST

i O]

o~ FREHR T T}
HE
EAvAESEL &

LERFE

w
VA VRS Sy !

O e

I
o i

m

SEATHE

mﬁb!ﬂw&t&Lf% UJE&)EIMEKP&LT%

STEP 5
* 4 RAEHI

- TATHEERIASR gg
Ly LFL = L)
T \
_

v BIFL ~

C
- M

___[X
s vut%mlue % E@z

v XHE
AT
LB KETETRICH T HRAEHER. BOTEHEHIA~BTT 5.

Gl

|
= s ‘

BRSO & A2 L‘i‘é

GIE R
@51 MIFIEE

10 MENSHIN NO.54 2006.11



REERBERN

® WEA T T
OPARE AV
FTATHRE R KR A T T REEST 52 L1
L0, WMANRKE SRS, HIK L FFEOME

STEP 6

- AR IEH

o

ol g L

|

=

 BIFL

7 B2FL

11}
PENT:2 R
| g TR

[

Nl

v R
LR

mﬂmiﬂﬁ%*%Lté

STEP 8

- LR RBEMAR A
s DruRITLBRZ

7 B2FL

YA VERIE S
o EWE -

mEbEﬂﬁi*&LTé
STEP 10

C REMHBERHTR
- REMHEE

6L g IFL

yElFL

7 B2FL

i
VA NEETIE S
| g =~

[N T
g R HRRITE HR
]

LR

memgmnexﬂita

GEWTHRT A LN TE 5,

F 72 2 ARGR RN A2 RE LT XOh (Kl
J51A]) OIS BEIEIKIT O A, YT (GEaL 5 1h) 1%
SR DA EZE L TWDH, METHIE L,

STEP 7

- EMR (FR) T3

Wi

S s ms
[

X
(inEnl

[}
EERZ:2 L N7

i FE

mEMiﬂﬁ%*EL?b

STEP 9
- BRI
CWERR (LR T8

féiéf/ L

w
VA VBRI S

i

INERE]

:
mEmT f)

Y}

T
HifE—y

(L e

mEmiﬂﬁE*ﬁLTé

STEP 11

- PEEEHESE

- RER S THE
A S A At
- SAEBIER L

mwm&ﬂﬁi$ﬁL?é

(BT
X5.2 HEIFIEE

REBERNT 1



EEEETES

B2 D& AWT I EREC =0.2, FEBERR O
K=01 C‘: Lf:o

KV EE

6.2 T7AYVL—%BEZEHE
KITHOGERE ORI
9o (X6)

1) 1~4REH]

~v AT 7T E CHREIT 5,

2) XU MAT TGS, BEAEL— B AR, s
VY FRELALVETHRITLTY Y A
TTDOTHEWET S,

- B OINVER E U v o R E P E T
R, WET 5, (32 27) — b OFELEH
B EEDSHHALLT &7 2 KO & #97)
3) ARzl
Wiy vy F2&E L, WELKZITT 5,
4) BRAEpUA CZ:
D) OO TER A - R 5,
5) < NAT T LG
7/%277@L%%% L35,
6) R X IE
ﬁ$&%%LT®WHT7D—Fk —fRDIR
BETHRET %,

X, FREDOEGHTET

#8377 U—b
1) 1~4YdEdl 2) ¥y bh257(F) g
G — SRk
X
X X
X X
X

5) “vh277 (L) mE 6) %EEEtyb

7) R AAEERESE
REEED LTI EET S,
8) VX v EF L, MEY vy FHT:
- ETVEOaY ) - MREEBK, Yy o ¥
T BT
AEY vy FEMET S,

7 BHHIC

KREWOREAICH-D ., ToOfEHEIZON
THEL2GEKE O % (MNNN-1542) % BUS L Cw»
%o FHISEAHICE T LIOHBAE, 11O % i L
HCTHhb,

EVBEORESE THEIE, RFTET3FIHTH 5
P35, Al bR, HIEfOREE S KK
T2000t% M2 5o F 752k, BT EY
I - W TR L T\ b, FOok LA
IZBWTIE, RERORFEREEE 2. BRTHE.
BB RO LEDSHI L T LHELED TN,
RIS, KREYORETZHED D IZH) . T

HHZXF LEIZBEBEKEEREITEREHROHE
WEREICHE & A ) THEIFLE L EUPE§,
,,,,,,,,, I
i
X
""""" X

3) &%F (Tro—k) 4) FEEhERE

o
.
7N

N
PN

7) GEEE L TEEMEE 8) YruksUY
[CESASES o

X6 74Vl —2EEAEER

12 MENSHIN NO.54 2006.11



T EBERBN

(DB DRl S 75 B 2

— bHEHEREZAVERTFEME BEERTE —

B O Bk
HR THEE

1 FU®IC

WAE, BREICEE Lo e st a2 BT
B H o T, BAEY ZIEH L. 7z 2 A5 i
iz AL LT YO FAERIN] 27K E L
KOLNTWE, ZOHTEHITHTIX, HREEIC
RN D DD DD, FERNWEEDHIR D S Fh 12 4%
WA, BEAF Y 2 M L 5 5 O BE 4L
s, BRI, WEERRIICH %,

FRIZ. R - ibEid. L WRRIZ RO 5 b
BREERT M ., EEFICLEE L, Bo5h:
WO R T, RRECHEMZ RO W 2 Y]
BEELTWwb, 205A1F, BEEYOKEL —
REJZRIOGATZRELT 5 H, HEiEx —EBiko %
HiE Lk, — T, IHIEZRE O EHRL
bakltroTwnh, 22T, BEEYWORE EO
ZEHmEfICER L, ZTORMEFA L HERLD
BEAF O RS CE 28 & LT, hEEnE
B2 G L7zo 4l FROREMHEEFmIZSL
WOEMH L72H 62 AT 5,

2 BLEOWME
EZRLIBLEFMOMEZXIIRT, kKD
B, TBEFEYOR EICEY ZMH L 2h 5 i
WMEMETE, WEMBDFARFIITES] L)
HThb, ZOBEIL,

O BEAE @B bt (B ARRE) 2 15T 50

@ BAEWOINERE A - BTHIMT 5,

@ SRR E % MR OTEICHE 2 5

@ HREEBEO LICHEHOR TR L HRE,

® FDLITHELXITR ),
EWVILDTHL, AP OLDTLHIIL DD,
A 2 A L e DS SIS T & B

BEEYVOERLICTEGN LI TENZEE

mERE |

{———ﬂ HERNERE |

RREEE
HEICHE

| BraRemn |

negE |

....... T

R1 BIEBE

3 EBYE=E

REFEN . PEAAAR A & TR 3 2 s - BT
HThD, BEFIIHERETREEZ DR S WG
BFIEZZA TV 2, BAFEREYIIRCEDARSE T,
YR TARIE19894F Dkt WS L, ShE 3R
Thbo HEIRETEICHETH L, (BHI,
X2~4),

FE1 BFEwes

REBERNT 13



EEEETES

THLH LR A A 4 1EEHE
g F DR AR RS, WRBEEZAET LT — X V48, A
B S M s AR E TR AR A 14 5mX9.0m CHERK S 2 o AVEEMN L M i AL
HUBL IR Db ESKE EERIRE. 9,277.9m? &RB %LEEE??L%& —AL L. #lsRAE DA
THIH 2 2005. 0475 T.~2006. 033% T. BN ﬁEF'”* RE LTV, REEEIL, 77
Boilee s BRI SR R S T 7 7)\0%1%:%%{%0@&2%& LTWwWb, i
< I | B S S e T R PIT EEHOPREEIL, HEOBALY D IZHK T L — 2
YT v T s o S [F Rk EE LML REEEE ANV H2ImE o

TWa EREIC, FAFROMMEELZ O TWD,
FEBCE iﬁaﬁ/éﬂf‘i‘%ﬁwﬂﬁw 45m¥ v F12, ilﬂ\]
HZImY v FICERE L TW5b, BAEEY ORI
—EIEME A T e L LT, if:ll//\“~
FIEHEELFIH LB L N— ¥ 2255%E L T
W5,
B RO STARZERE % 5128 T,

ORERE OMBIL—2
TBEE-BREFRID IBEEEYDMBEEDE L&
R - ZRR PRIRENHLE

. . OB
X2 SERBEFEMNE/N—R s 2 [ g
SMELEOEE 'y [/ g

R L

K5 2HZEBOILER

5 BEEHIE
51 fEEREEEDFE

W, PR O LICEY 2 ET H 2 L,
EREYEEIRERY, BFEY ORI G

O = = =

b——d & & @& & @ 8lee @
M3 BieR#TE

REILA-I—DIE% RIS
s ||
! AT ECRELIIBA 1
- W omEnE £
55 e
N rizm
3 BE DHD!
45 AV 3¢ -
\ \;i\ ;'\?
\\ N \\ F
3 N \ T 3
— e . R )
M WERWTER 2 LY
138 =
0 20 40 60 80 100
WEBE AL

X6 AFFEICHTBHBICERER

14 MENSHIN NO.54 2006.11



REERBERN

WHBILTRELS 2D, 16> T, BAFEY O iR
B THIPERE 2%, AREHETIAIEE L
YoEA R 2 BRAAEw L) L RE LY

(SEEREEELLL) E%Tnﬁwi{ﬂ;ﬁ]djﬁ‘iﬂéhﬂt&wqj

kg SRR OIRBYFFIEICEH L (6) . HRREEEDE
ZERERT I % HED 72,
5.2 MHEMAEBIRE
M EEPERE HARE 2 712716
221 L2
HESEHR B IS LT BAERRLL T
BT £ 1/400L0 F JERMIZETY £1/200L0F
By SRR OVEREREFE SR OVERERIEAPY
i = 5 & AT EL00% HOR = 2 AT E200%
OB Y B3 T MBI Y B L
BEAEE BAMERR DL T A ﬂiqz WWJU‘T
TR #41/20000F [ u/lo’(%’fg %ZF é?& ;ﬂl*gg&; 4.00T)
JERERD FAPERRCL T PRAKFEm LT

X7 WA BERE

5.3 HMEtE

WL OSRIE AT E L, B Y O fimAE % 8
CCTEICEE S NS o CFFHEEIIGL-15m D b i
& L. BB & ORI 3mARREE LW
72 OBHALZ BRI L 72,

5.4 REAMKUHAEE
R X600 § DLRB % 143RB % 83, fit

ELTWA(X8), Ll - T & OB, 7= —
WVt — 7 OIS COREHE, if)E % £EE LLRB
DR EFE L7z, 72, BEOM A, 4ET

FA L ELTIUINT MO L0, PR
i DT KA % A 3787 72 72 B PA X O i AKX A v
Zha%E LERH L7,

®
©
® Lo | Do s e /o riw r} ™ T I Ay
e ANANT A VAN AN ZAN.ZAN ZANTAN 7
P y o | a0 | aon o |
0Oe @ ® ® ® ® @ ® ® ® ©® ® @
SEBH
O LRBIl4#
O RBS#E

X8 wEXELER

6 IEFITBIE
6.1 IRAME
PR HEZ
Taft. Hachinohe) .

HRIE3PE. B3I (EL Centro,
P A bk (BEEHE) & Lz,

6.2 FEMTETIV

FRATE T VL, BEAFEEWIAE T, BSR4 AT
REREEE LT EM2E S0 A FH10- oSl Al
ETNE L7,

6.3 MBEITIER

WA (L ~Ov2kg) & OB o A i =
KON T o HWERD 1REAFRRIEH2.58Th
Bo Fo. BEAFEY &Y SR ORI B e
L7k, B O IR L 2KE— P EY 21K
DR ESKE— FIZHILL 72 (X10) o

L ROV2D M B IG BT AE R 2 B TIIR T R
J& O RZEFIEX 5 1)32em, Y J71[33cm (5200%
EH) mAREEAMIREIIM A Ik0.2, kK8
2SI AIEX T M1/243, YHAI1/5938 7 > 72 BE
FEMEI—EHEy "Ny 72 LTWA D, ERR
Lo TWBED, RUNIBEDORE., Ehffh
F110% K08 L . BEAFEEY Ol IR % 17 L &4 C
WAHRHR SRR T E 72,

_ [ 75 & 3 (sec) o [ A & Hl(sec)
XJ1m | YTl XJim | YJirm
1K 2.58 2.52 1K 0.39 0.26
21k 0.40 0.26 2R 0.14 0.11
3 0.38 0.23 3 0.10 0.07

o BEEEH(L: 246 H:EHE)

6
RERRE
5 —

)

20 -0 00 10 20 20 -0 00 10 20
FIBEI% T %

—&—12R(0.26sec) —@—2R(0.11sec)
—&— 3R (0.07sec) --O--4(0.05sec)
—--0--5%(0.04sec)

—®— 1R (252sec) —@— 2% (0.26sec)
—&— 3R (0.23sec) —-0O--4%(0.12sec)
--0--5R(0.11sec)

H10 FHREH(EZ: 24 H:EHFE)

REBERNT 15



RERBRBEBNT

R R :
i I ' <f§§é&> .
BN & fIi8:5 L]
8 e 8 m i B
n I [ A {48 \F
i ' <HANE>
7 g ; Ha s E
(i T, <HAE>
A i N < ElCentro NS
[ Mmoo« O Taft EW
5 I 6 I Hachinohe NS
Bt ] RER W | | HERAT
5 | — BAKFR ||
<EmE> 4
* RISV L
W AR E 3
A I \F 3 oA
<HARHE> SOk
x PARHE \ \ \
<ERE> R SR
2 < ElCentro NS 2 N \&\
O Taft EW X
A Hachinohe NS
1 1
00 01 02 03 04 05 06 0 20 4 & 8 100
24 (m) R AW (X 10°KN)
R : R :
<ETE> <ETE>
b * (oL m DNy RPN
8 W {3 R 8 T W (il
A f#8:\F | A AR
17400 || <4 qpm> <HARE>
7 x HEE 7 L B E
<HEE> o <EEE>
E < ElCentro NS |}E < ElCentro NS
W O Taft EW w) O Taft EW
6 iw A Hachinohe NS 6 “' A Hachinohe NS
KRB KRB
XAs |m 1/100 =
5 7 5 |
%ﬁ(/ 1/200
Vo
4 E\\ i 4
L1 3\
3 v‘,i | 3 W \\
il i
2 7T 2 T
X dz/ x4 Al
1 1
0025 50 75 100 00 10 20 30 40
[EMIZR M (X107 rad.) 3B
X111 ICEMBEITER (275 m)
7 EIEtE

AREFENE THBM T b AR CIREL AT
I 7o, RS COREE T, HERORE
Meft, MEIRE) - MRS LH. BLEICBU AT
HZ: ERREN L o 720 F TR AV ERE 24
Yy F 5y LEEZRM LREREORES
HIZHE L,

8 ZFBILERGNICKDFIR
AHE B O FNIRDIFTH %,

@ b gt <, B ORGEH O LTz =
BESEASTRE L B T B 720, BEAAEM O AR
WH L, 2% L % A EMROMEEL %
DL EINTE D,

@ R DR ERSEEA A U, R AR, B
BIEM - BEEW O, TSI, R
PEICEN, REAMZ KIFICEKRTE %,

QO BAEM O & L B 2 Y& DR )
WREE 2 0 BRI ORI ATEN Do B,
REE TP, ZOREORE S EEET 2 HEHD
W2 R72 L Twb,

16 MENSHIN NO.54 2006.11

9 RESREL
RREEEIFIIR-AT L= O FHI 7)) —
M, BR#iary ) - beiH L, BERITH
AT o 2o F 7o, BAELEN G TR IS BEAE B
WENZAMESE WO, KEEREOH DR
BAIRES T L L2 T2, RIS T 5720,
i 7S A OV IS RN 7K A IRES IS D HE A B % 5%
. AN E L 72,

TAHILER
REEE
INE IS5y
KEER B
G DE] REEE

3

H12 fERERIFHEN

10 8bHbIC

BAE, SRR L7 Y O Bk
2. BREEMRO B S BEAF Y O 15 AR
B Lo T ML LS - WBEO T E A
RO, SCERRHAE I & B FA R O S G
H#ELOB) &, FOSWEEOR T, ROKER %
R 2 723 R B S kO 5T 5,

FH2 fEREHRERRT



SEEERN

o )8 SR 52 2 Vo 72 BEAF S B2 B s S Tk
E TOFEHBPAOMEL LT, P8 - J{kEo

FE3 REBEREMX/ NI

Al HY . FHI. EERRSEASRIE A SR
5T NS N D,

S SR B
L 1 o O e I I
L LoD EREDE O
: 3 [ e W
O W e S s a

1 | l':-J.ll :: ';..'l...:ll:l-.'-'.'. T |

ko

TH4 EYRTESE

REBERNT 17



T EEERMN

IR 7 7 9%

4

SR AR

Nk &=
BAHS R &

fl

TR

— K & B T
5 _

A [

1 [FUBIC

AREHH WX, B IR OIRIGIIER 2 & B P~
0.5km O LB ¥ I B C T L 72 lsh ) . 1
e 5 KN F TOMEE A AT JE 2 58 L T %
MPICES L, HICEW, shdbn, HOCRBAEZM
L ERMT A EICED, [“REEDW “Shd
WD RN B — |2 L2 I B A L
LWHEHEDOEFEDOL D | & [TADPELAR, S1d
I, Bt HELOEE] 000, Hick
AR R EOR S E A LR HWE LT
Wb,

Y &AL QM EE TH D . F 7z,
PEEEBOTHRLBEFVVET LTI TH 5
ZEnL, REREWE L CHEEomEENS S
L7,

2 EEHE

4] 8RS 75

[Fr 76 ] & T B ZET 4267 1

(1 &] WAoo H., £5%. &%
A R

(B & E£] Wik

[BIEEET] BRAatt =R EENZERT

[ akat] MRS M

(i T #] mimER T - AFsERI g

(Bbmtg] 2,175.92m

(L mAE]  1,449.90m

(TR RE]  5,450.05m

(B %] M EsSEE, BRI

[# &) 2645m

[REES] 32.95m

[FEERER] gk 7)) — b ik

[ZEREa] X, YAImE bflT — £ Ui

[JLpEErs] WRIERE (= P25 7R

18 MENSHIN NO.54 2006.11

[SREMH]  $0 7T 7R ARG T 2 50K (428)
BRI 3K (848)

X2 &t



REERBERN

3 BEEHE
1) i ET A

REWIE, WAL OWTTH D . TR EE
SHOTHSBEFYVPETLIHTHLZ L
5. REMEE LCEIm L 72,

Y OREERE RN, SRS IS L VR E
R A7-08mar ) — MggEs Lz, 72
G, RO B DLV Tk
WHHIBTE A L) EAN R EREZ T 2w,
FT — X gL L7z,

FEA S &, HEREER R EL % 28.1m X 8.1m
Ty REFERE Lz, 1IBIE, =0 T VAR
IR & o TRV R RS 5 720, 2Rk
DHEZBEVHHET B E L LI, 4AMBDORH4AK Z 5
DAL L THBCUEFTICEY Lz, SRICE %
EREPAROHEE L /NS T LI LD TEREN L
DD L oTz, Tz, 4NPTICEH L ZHETICE
FEERED L W REIDEE 7T 7 i ARIFERE T 2 3K
wAR, WEODLZVEETB LI ORA X E) f
LIRS ) SR A SFERLE L, D I K T
EXRDZ L) REBALA KA., REEY L
LCOIENREZ T v 7T A5 LN TEI,

QDB BAEE 2T, A OO E R 52
BDIX DX, 162mDEANTY) L bz, W
I % 1,000mm X 2,000mm & L72HHRA b7 v 3
YOFVARNLVA NI Z) = MEY BRH L7,

B AR L, ReD THEICISE T 2 HEE) 10 L
THEREEHEHNICE S 2 2 HIEIC, By
AW 2 EVEBRIE D DA R 2T A % 1/200L0A
B X ME LD AR L, 70, HER
DENIHT 2 EMEEERT 5 L &b, i
i IR EOEBEE LR T A0, IRIBEM
ML % 250em/s AR BEIZHI R B & 9 IR L 72,

FEAEEORETH M ERN— 2 Y = TR
C,=0.08& LFFFILNERGET 21T > 720 TOM, R
M B X OB ER S 124 L CIEP- 6 12 & A 410
MITELZZRB L CTHaRH0H L0MHE Lz,

RO HWAZ L, GL-2m#A* 5GL-37mE TAH -
M- REEOMREE ., GL-37TmLEM RS & %
5> TWh, LML, R c g oM
WHEVsAS520m/s & 72 AGL-3Tm & L 72,

HBEE, GL-3mPLRICH 2 bt # L HeE & ¥
HEBEEHEO< Y VAT TLEERH L, <
AT T DR SE 4O HEFFEE T T1,800mm & L,

4050

IEX

4050 4050

®

ATRDOFHIEETIC 1500 HE
DTS THEARMERE I LXK
4F, RT L ARPEER TSRS
FTARYXKBEERE

X3 REEEREX

B %

N & B

LRB1,5004%

S3R350A

SSR450A

S3R4508

a
[
[
@
O]

wl|wi=]n| s

SSRE008

[X]

s
!

- ﬁ‘% M" i

=
e |f
-l

N
=<l

S e X i |
EA\ Sieg

a100

32,000

of o
ABTARRERNDIEL LT 1EFICEDS
X4 1RERRER

®

®

&l Y= ] i
® i i ﬁ
e i e g i
= o 5, H
# ‘ " i
® i } - |
2 2
{ . g
8 m c: |7 P
© il i ke it ‘ //
\ X lie &
4 3 il
® pram— VA7 m =
\ Rl 1 T — hi
g ] \ === = i
l ° i
®h = i
g 1 \ /l L
8100 8.100 8100 8.100
32400
/@ ® ©® e ©

4RNDDTLVRAMLRIEY ERALPREILHERTS
B5 2RERAR

REBERNT

19



R BEEREN
ZNPIHI400mm & L TRIFIT L XL 2% < L7,
e ook s ; FMRFAR T 13 1,000kN/m2 & L, PRI 82
L 0 SH R MR L 72
I | I ) 2) FLA R LAY OB
55' j‘ H H H |f TV A ML AL, PCHI L D HSWPRTBLD16-
iChS j I I I $152%  25I3EGET6AR %, M8IZ/RT 7 — 7V ECHRE
W2FL " il
<l — 0 O L) ICRES S X=X VTV ANy ¥
H ™ ] I = N -
ol LR FNLREY 7 LCRGERATVIRIL I8 3~ 7 ) — b OFF
| [P e FERIEELATH S 2 L 2R LT 5,
ol FORIZ2REFERERM L. 1LRERIG2BR RO 2
= . o3 1 O’” Y7 ) = MT#HBI6ORD ) bOAREHER L, 2Kk
E6 i FARITABIRBEO T > 7 ) — MTRRIIKR) 2K %
IR Ak LT
1) 1%%% (4C-16-1524SWPRTBL)
- 1FE, 2F2 K1voY- HIR.
-1y7Y- 1 AERTE. 1XRE.
g?2F
S | e
g L F
TIFI:!i iny :F:-lﬂ_“
2)2%%% (2C-16-1524SWPRTBL)
=i | +2,3FR. 3. 4FR Fay 7Y~ HIB,
=y EEE +3y7Y- VAEERH. 20%E.,
g EEE 24 F
AT 3 F il | | | In
; || BT
EEE R | 22 | | I | | e
T | S ] ([} 1]
2 L] e ]| BRI L[] ] G LF
ST B CEEEH [ f T
GL-37M [ et " = | Eal i L] - ® © ® ®
TepayRag | Tamedimr B 2T [ ] o ‘
Vs=570m/s " . 15: 5_:.3‘ ;'\, ] X9 L XRLRIEYDRERKRIER
< |1 11| I"H!-F E:_;:I "':-.__H; |
_r‘ﬂdh...__.-_'ljt T 1 — -
] ﬁi rl 4 EEtHst
] I i ENEE R | 1) T H R
pa i B
1] i Jl ] AR RHFENG 2 BT B AR O 720
AR I | |

2100

Yrasfh e ity 2 2R RmME 2 SRM L, K12
AR HARVERE & iod L 7o

1330

ST S T S
Tk -
1
" S o= =/ o= o= o= o= N = =/
@ ® ® ® ®
X8 L XML RIEY DT —TIVEH
20 MENSHIN NO.54 2006.11



REERBERN

®1 WEMEEE

Fi b TR FEAE T 2 HURT)
(L~ 2)

il F T 2 MR d)
(L~yr1)

fit 5 W B 77 AP SEHAREA IS ST B AP
i
& A A 1/200L049 1/400L049
AW E A | PEREIREATE (250%) AN 45T (125%) LAY
EE | B ML K 50. OcmEAN 25. Ocmbh N
Fl8RI T (38) A SR A IR
| m A A L SN HE AP
15, 000 \ N — \
F— —fuEEOEITFE
| @ WicRAETIEME
® fid THEZRAT % i i
10, 000
Z
=
=
~>
£l
5,000 /
‘ i p0.01WY L Q=1, T19kN 1
igh7 7 7R Q=3, 883kN 1
i 0.03 ¥V HIL  Q=4, 156kN (=0. 03X W)
0 I I I I I
0 10 20 30 40 50 60

IKRPZENL (em)
10 ®EEOERTHERAFNE

2) SREEEBM DFkE
REEEOSHEIL RO IC L AHEE T4 D
I %2 1ISN/mm2AE B2 CRkat L72o L ROV2HEERE O
FERICEREEE L L C03% FME L 728112 xt
L C, FEHMAHE30N/mm2 LA, 53R E 358 E L 7%
WE I ITEEEF L2, REHEOREIZDOWTIL,
KETCHED RS OO & R A ORI
BRI B LN E 72D L) ICEE L7z,

o, EWEtERED 2 ) TS Y Z1360cmbl b
E L7

3) MRS

WO TS 5 7 AR DK E I LT
RN 2 XEIBIO VWL ) BEBIZB VT,
BV ) TARDE OV LIZHERT AN, 8757
IR L 22 X5 BRIl L 72,

5 MRS
1) #EEHH ATt
ANWEBHWEIEIE, EROARZ Vi b b,
R FeE AR T X A IR A YIS ERE L CE
L 7R3 L L E T B AR R BN
3 ORI A TR T %,

2) fEMTETIV

R T e (AALE) & L2 1E A 06
HHEMEAMBETVE ST L, L&D KE
DAZTC I ¥ 1 d Degrading Tri-Linear™ |2 € 7V 1k
L. $i 77 7if ABIfERE o A 30KITEERGE LY S -
72Bi-Linear®i! |2, 549X 377K (X Bi-Linear® |2
7L L7, %%m@ﬁﬁ@ﬁ%ﬁ@ﬁﬁkb\
b ERARE 1 O 1R E A 3 LT3 % o W [ 14 L
IR L L7z,

F2UTAT MBI P —5, IS LNV 20 B
MEFﬁﬁxxabwmﬁ%>§au%§&vx

BUF 2 A A T 2R,

x2 ANMEREBEF—E

5 . = IS L keI
R L~ TR n /Sf n /: <
ER—1 0. 846 0.110 60
EoRBE| R 2 0. 877 0.121 60
W AET D HoR— 3 0.771 0.116 60
HEH) EL CENTRO NS 2.56 0.25 53
BLIWHE | TAFT EW 2.49 0.25 54
HACHINOHE NS 1.67 0.25 35
Hr—1 4.011 0. 849 120
HRE| HrR-2 3.716 0.679 120
6D TR T HR—3 3.507 0. 566 120
A 7% M EL CENTRO NS 5.11 0. 50 53
BN | TAFT EW 4.97 0. 50 54
HACHINOHE NS 3.33 0. 50 35
% — 1 : HACHINOHE 1968 NS frAH (MR HIRE)
R — :JM/\ KOBE {#H (i FAIH1EE)
HR— 3 ¢ LKA
1000
N
¢ 100
> T R
E N T
~— I u/ ~
>
]
=%
=2 10
8
rd
%
X
0 ~——=kok HACH L2 |1
= ——Kkok KOBE L2
% 1 ——kok RANS L2
——ELCE NS 50 -
—TAFT EW 50
—HACH NS 50 1
TTTIT 1 11
. ] H T
0 10

EEM T (sec) pSv. 5

11 BFELRERZEZINY MIL(LANIL2, h=5%)

®3 FHMEHEH

X, Y H1a (s) 45° | 135° Al (s)

SR DR E
DD 1 2K 3 1% 2K 3

G ST [ E 0. 968 0.323 0. 227 0. 983 0.33 0.231

50% TE I+ 2.163 0.575 0.27 3.157 0. 582 0.275

250% EH 4.914 0.584 0.271 4.916 0.591 0.276

REBERNT 21



EEEETES

3) BT S

B2 RS E OREHEIREE I BT 5 L XV 20D )i
BAER (YHM) . R4 EEREEE L INEHERD
FLOEIRT,

L ARV2Z BT 5 L O K B2 A 131E

LOXEELTHINRIZTH 72, RERORKA
Z47130.463m, HAMEAR232% TH Y, HEMHED
250% LT Th o7z, MEEEOMMEIX, KT
229N/mm* & 7% - TH Y I RFZL 1 H30N/mm? LA
TTholo TFEEDNVIZXBFEIIZEE
LTWiwn,

;L YR 8 égfgg e vhH@ o—oumnw
BABERE AHES G0 s BAGERMERSR ]
a3 O kok KOBE
AL GOk e . LAn2 | —L
T
5 5 \ AR
\ \\q
e e
AN \
4
T 0 \
W \
i }/bﬁ
L I B3 7

3

)
1

K 2N x10”
960 001 008 012 0156 02 024 02 00 Lo 20 30 40 50 6O 70
ERAENER RS (rad)
w2 VAR o—ouamn @2 vHR ——oamy
K0S 6—a Jre—
ExmEs ooy BAXE o ol 0
G——0 kok KGBE & ko o
vanz T kak RMS LRp2 —=
P kok RANS

-
-§§:f§
g
& ———
————

4 4 i
|
® 3 % 3l Tj ,,,,,
z 2 ¥ #
. iy -
| e
280 PR e
o M 3 w0 s e0 0 0.0 100 20 00 40 50 6.0 1.0
DR (en/s2) 4 om
K12 BEBITER(LAIL2, YHR, &%)
S £
x4 MEMEEBFEECEZREROTED
WD TR R AT 5 MR B Rl F A3 % Hu R
HH (L1 2) (L~L1)
ER3T KAl ER:4T SR fE
E Wit LR IR )
i Cy=0. 122547 C4=0. 091 C4=0. 08LAPY Cy=0. 047
i
i ST £ 1/2008474 1/213 1/40084P4 1/731
EAMIER 250%L079 232% 125% LA 14%
% AL 0. 5mEAN 0. 463m 0. 25mEAPy 0. 088m
E A 30N/mr B 22, 9N/ 30N/mnBAPY -
. FAESERD RAESERN
D) ON/mu’ L= 5. N/mn’ ON/mrBl L -
HefE M7 BLRRFAIS LI FURFAIS ) LI

22 MENSHIN NO.54 2006.11

DlE &Y BRSO b iR
BEMELTBY, toREZENZHL T D,

6 HBHbHIC

KEY DR T 532m X 32mD BEY) % 4K D 4
K TS SZLHMTT 4TIy 7 M, %
EWETRHTAZETEHRHTAZENTE L
25,

AT L2 U CiRBEHZNE LzDMTLEF -
Th., ROHOEHCEATOWMHMNE ) Tl
RNTED D Do GREETIRE AT R0 T B B 12 8 v T
BEHME D & TIEAET S . 20069F9 H 127}
Hoay 27— MIZROBERKTIEH 55, 207
LA MLARY) O LRFERTHELZENH ), 72
FRERDWT IR TH 5,

RIS, REYOBRFHIBWT, TfREL JH
N RGBS, Co%E2 ) TE MLz |
LEFEd,

FH2 HOREHEITETE



T EZE X

& B & =

i

BB ARY (=) raf

|

i : (N |
i U5 (R il R X N A
AT TR CERAEZEAEEERET BED L
1 FU®IC A7) 7 REEEICE L EOGHOH#H EICALE

AllZ, 70 HARREREHIEENE 2B
L-BERRE=ZWE v VN AMAE 2 3% L
FL7zo REWIZ, BEIIRT L), BRE
XY URALY NI VAR L, ZHD S HRA
DIEMEEZT TR L, B OF -2l %
ZAND, RPN ZHOH L7 — b
ELTHESTSONRTWEYT, I B TRM
X, KEERREL 72400 3 v & 7 b 253
SN, RHESINE L7z, BRI, AEYTIE, &3
T 7T A4 T HROREMESFRH SN TWET,

BESAEWT LEROILREZK, #itET
B B KBUEZMOER =G, BIERIRICEN
LTw/7ZaF Lc, MRS, 5 I3MEER E.
R, NE, RO L F L7,

TE1 BYieE

2 BEYodIVtEThEHE

KEYO a7 M, DFO4D TR ST
WE9,
O EOHEIE : ZHF v 28213, A% - 5%HL 5

LTBY, ZoERMELRIET 5,

@=ZHOFH L WIF— s DA A FHERE
TLREFTHRL, UL SO 72 % %)
HIEIZE)RAZFHFEENIELT-ODFEED
RPN — P 2RIET 5,

QMAT 2 [HHRE] O AL ) 7Tk
BOFMO T KL —2a /12 ks [EkE
DM AL, NOHERVOY, x5 % iE%
T54kk GG ERIT 5,

@ EHMGLELZALTILFIEY) T4 (WA Y
AN DFENIZ X B, FRIZBIT 5 sk
NOFEROEALIZL 7L F T TIMITHIBTE B,
DEoEFta vy 7 22T, BERHOR

A PEROIHITIRELF L2 (K1),

O mEE 2B E ORI 22 M % R KRR L.
JEEME B 5,

QB BEAEAEEME L, 7LF 28 T 7
DD,

@7 M)y a R L ERE R A A L
HOXMFEZEEE L CORBEL ED 5,
INOHOERMRELT EB S L7-012, RERE

RS NZFE L7,
KEYOMEZ LD TIIRL 7,

BT L R IX = H2-15-45

(il

FH 7

M o® FERORE)

AR 1 2,125.38m?

MERRTEAE 1 18,174.26m?

BE F D Hh B3R, HR3RY. SEEIRY
= S . 48.3m

B & gmorsy-— b E

e~ |- €5

AR L R AR LR
B T RS

GBREHRE— 23



sEREsHEE 6

E1 BESEOKRA > b

3 BEETEE

BRI % 21 T, BIAR AR A AT W E L 72,
R LB BT M) Y AEOEE v
RIE, IWEEROENIZE > TRERALNR
PELET, INL DI ZER L. MR
WEL AWM Z1ISUTIERTE, =% AN
YiavyaA v MELICKETRRE T L 0E
MR SN E L7,
REBEORMICE LT, E#EED 2 0nidd
BEGED &L LI 2% Mal L, f5ICHEED
HEDPHETH HEOHBH OB F 2 TRAMIZH
Wrl., F3REL NV THREREZHITAZILICLT
WET,

wE R OB M E OF)HZEM % Ik KRR 5
7212, HEGERE M ERE 4 2 7E0ICEE L. ZHEER
SERMEMEOA T AT LR L5 LT,
BNOHRM 2L LTwTET, &5, KIHFzY
THar ) —rATTE L, &tk ) T
WD B 2 & T, BEE33mA3milt W IR R
L. HHEOEWEMAEY L TWE T,
REW T, REMEICL ) BENREMERE
fFmEEs2HMT, RBIRTHMEOELIT 7 T4
THAOREEEZHRHLTWET, 22T,
SN 2 B OB EME L D b S 5T S
HAHZELEHWMELTEALE L, BHTZY
DER DI ET, WERRE HI2EMERTE S
WEEE Y 38— % R - BERBRY -
H 28 Epr o3+ CIEIBHS L. KEREE 2 U5 L
TWET, Loy —Titll SN EY ORI DOIE

24 MENSHIN NO.54 2006.11

Ames ARRYR

HEWRE (ERTH)
VIRS7

7o P i ()

(KM ILEMNILaR
rtHRERT AT =)

X2 #BEEEORS > b

WL, EYOIREIMEE & KK S 25121,
FUN=DEL L ORBERLE RN TR V2
T HAHHEMAOTLTIHEL, WH BT, T—
DIEB/BR I Ea—F ORFRIZIZ, /Sy 2T H
DY N=—E LTEFT5 L) 12k oTwET,

R & LT, RIGRIERE T 430K ¢ 700%
477, $800%2F. $900% 1677, ¢ 1,000% 371,
¢ LI00Z5E ., ¢ 1,300%4F, /Sy ¥ THEIF A L5
YR—%X, YHMESH, TERBREROL 1 V5

(BheRis
RARRRLEDN)

L
AN LI~
(RRneIRidl

FA/~5 (MMTLEE)
(RO B MR ERS)

H3 ®I7VT 1 TREBEHRS



REREHHE —6)

UON=% X, YHAESEREREINTWE I,

R REMMET

BEILRER $700(1) $700(3) $800(2)
[SEdoa
SRR DR R & 41T, SAEIH O T R K11 e ——
RLET, 2 RIRIRS 5 5 49
MR OARGREY O e & LT, B3 EHIRAEEN/mm2) 6.7 108 78
W, EIRBEERAM IR, A PO ERE L 5 [EAMTHREEN/mn2) 029 039 029
i R L S S g Y o S ES BEILRZER $900(16) $1,0008) | ¢1,100(5)
7RSS TR P 39 NS L C 2 o0 HAE (3R2) sk & " —
h. MBEEMTC L THEDMRE SN 2y 4] HPRRR Sl o4 o2
R 2R RIRE 5 5 55
D N E
i bﬁn ST, Tg FEHEE (N/mm2) 11.7 104 11
3| A BB (N/mm2) 0.39
s
. BEDLRER $1,300(4)
3 1R 365
| !- 2 RFLRIF R 6.5
‘ "; (i-‘ll‘ RH@EE (N/mm2) 116
° .u.@ B A BT (N/mm2) 0.39
g p ‘ BE (A% BEBA0) ALHIELI0)
= -. d Tl mEAW | 8K 1000 1000
S
- .—‘b—-._..-v—- L Kﬁﬁ 15 15
)/51‘ B Em/s) X H:0213
S, =2/ 0.32 L+1.230
N e . H:3,680
. | BEGRH 1R 2,500 L:1230
— = . H:167
(kN-s/m) 2R 169.5
S — I L:167
eROBELY _.x HET LOERRSR: 56
° -.jn* (8 356) ] ZE R & (cm) FANEIR—D A O—HRR 55
| MU TN CBA @, YAM 5) e LEREEREDTIT IV X %0
- ARMEIV-XHR S8 YAR 58) J
X4 REEERE
*2 TEMEEEE
HIRET HHES WO TIHICHKET HHEE
ans
4 HFEC s B MBS NELR LRI 1 LU
_ N al 1=
SWAEELBEY LT, Sz L w2 &F %R A 1/30014% 1/20047
BAMEH BT L300%FEH FEBT L300%FEH
. - TS
Lo BERZZORMERLE T -
— - BI3RM 1) AL 51381.0N/mm2 AT
TEEE [Mh RIS AEURA BHHAEAELR
ERROEMREH 4.2F> 42%

FH2 BYRBARR

FOBREYHNERFZSE TR ET LA, 2
CTIE, BEETHWTZOMT2HHALEI,
HHE3II—AN—ZLRX—FDOKFTT, Bk

FH3 ILAN—4%#

GBREHRE— 25



sEREBBRE &

DEOTY—AN—thoTEBY, EMUIZHS BHEIIEIT 7T 1473y ba—)Loizdof
7RI A REEET, HBHAL, T R-FE HiETT, FHREEEE=% 1) v 7L, ERIC
DT M) T LEPLTLN=FE2 R 25 35— OB EHE LT B 7,

T¥o RIAHTTARNICTAH I ETHERD A
B, AI 2T AL THLT M) T L EHL

LTWwET,

BH4 7hUIL

BHSIIHEAMECTT, HRPBENICHNLT, 7
L¥FYAMN)TATTRERETHI LT,
BB R SN TWE T,

TE5 HEEE

HH6IIFEE T2, BEIWNERERMD 5 v /3—
R LET, Ny v TF U= ENT
B EFEMITAR, Xy 7T TE®EE
ENTVWET,

TEHg g

26 MENSHIN NO.54 2006.11



SRR EHMHE 6

BHEYI7 M) 7 AZH L TWAKEZE FEO/N

METITTY, Ws32HELIRVIEI SN
TwEY,

BH9 7 MU LNETREY — b

HE10Z7 ) o A CHEBER EER 8B C
2D T 7 7 IV T ) v VT, R E
a7 )= EHWTREZES L, 7MY
T LM EFERICT AEEbOHo TWwE T,
FEIIITMD Z & L. IREEN D HIEH L T4,

BEINUIMRE TR LICBERAE SN [HERE
MEAZER ] T FBICIZERO % RET 5 72
ODOREFIALER 2T O TwE T,

BE10 #748MTVvT

FH12 BERIWESEHABRTOERTE

5 FhfEskE
AR OB HEDO M L TITIR LT,
QI FFEDIMNUIE ) o TVE T

AR Y —OFEEEZITE LAY, SESy

VTEUN=DARTEHMMiEZTE Lizs TD%
VAT LEORE RATV, I T 7 T4 T
ELTCHMZZTTWE T,

Q: vIT 7T 4 THRIEDSIER L 2\nh & EOkk

IZERTWET D,

ALEBEYLC Y —OFMTL, Ny 2Ty THEIC

BLTOEELRRA Y NeR ) FE Lz, 55,
oY —OlgkER OB SN ALSTEED ) A
IR LT, WY X—~D#E % OFF & 7
BRRIZL, Ny v T F =L LTEH SRS
ZrIZLEL Ny T T U N—ETHE
BTN ERRERRLE L7,

Q : HENOFFDOLA I, WMERKEISKELS

270 T

G EREHE— 27



sEREBBRE &

28

L AFEOFFIS ICIZERAPHA LA L) I > T

F9, COLARERBIIEVHIZR) £7,
FRE I E IR BRI S W HIC s TWwET,

LR IT T4 7RO TR BT T D
CEMIEFEI LS b nTHINEEREE TR T

IZEZTWET,

DNy YT Y N AL S Y 28— DR

BUI E DR AETE

Ny UTF S—1E, WERESY 8 — D EE

DWFEARED L & 9 EREOfEELE > TWwE T,

L R B ISR L T\ B DT D,
DY —TERA L IREN I ERE=S ) LT

TWE T, MEEDBgal z i 2 5 & il IKFE 1
ADEd,

MENSHIN NO.54 2006.11

6 HBHDHIC

LlE, I T 7T 4 THRERE LV,
WA 2 B SAA 72T s, ThRBDARICY
% L OFFMPBEY AEFN-EWHTL 2, SR
CRBAEBST N Y AL kT, %
HIZE 5 TR LD L TERLZEMAVBA Y BEENTWY
BERBWE L7, COMETIE, BEEEHE,
TAAT VAT =V TN —L%E, XF5EICLES
FEEN L REICHEH SNLEEOMIZE . HERIC
SRR ANV T 5 A= 2APESL N TV E
o NEANE DR & 72 2 HIRATifE A3 A % &
nas, #HFRICHIPNZZHOH L 7T — 2 R
THLEYTHL LR F L,

WHRIZEND T L2, BICLWH, BEZL B
& BHAOETEE 2 LABRE O 412, B L
BLETES,



YU—X [REBMRE] —@

OKABE-KAWAGUCHI ¥4 EX & TYPEO1

= E & S MBR-0294
REFABE FR1THE11A28H
FE H S JSSI—#FFE—05003

EfEilE e S
TEL:03-3624-5450
FAX:03-3624-5154

1. & R OB R

ARIANL, FHIZVTEOENER SN L —L
ER—=NRT Y T % R & L, 2R R
FERRICTERR T 5 7 L— DB M O, O [EE
LB RN I NN—T L — MZ XD —KBIR &
TeoTND, Eiz, Krik7e L— VIR L0 RS
KLU THOERT2ETHOBEEEZE LB, X
BT, L VBRI AR — LT Y T DR I %

2. SHEAKUOIZIR

HE9E L7z, A by X—#EE T2
BN AR
P2 N 7Bk
e S VAPN )
AT S G 4805
B ANPEZPRAE L 72
oA —1L—) & FHamsmer (HEH)
JIS G 4052
_ — A 3 FH I A S A
7uAZl=h 963101
L — A 3 FH I A Sl A
#=7 =M s G ostot
L — VHUS — B 1 I AE SR AL
FL— | JIS G 3101

DAF—/LR—)b

@k HZ—L—)L

@rvuAr7L—h (L=ABSHTH 7 L—21)
@HAR—FL—

®OU—EfTIF 7L — b

AN AL B

SHEROFAR
H H ok
SHEREE ¢ 50.8 mm
Eog= 316 mm
2 960 mm
L — L INYESHE 402 mm
[R SRR T 353 mm
R EL O FEHENH 10 0.0040
FEAET R 55.3 kN
3. FEARRRE
— W& W P :Kl= 3.56W
% Rl MEK2= 0
ERERN U A E - F1= Fr+Ff
TFEEAAN Y i : F2= Fr-Ff
18 g S iFr=W- ¢ (¢$=0.015)
BE B Jy: Ff= (0. 00954W+0. 469) + 1 -W
Z ffi Wl M : Keq=Fr/§
Wi ScEE (KN) o PEBURE

¢ kR

§ KRN (mm)

4. PR OB LB

kR JHRE S
e WoxfrE R 550 g/m? Ll bk
VLD o X (JIS H8641—1982 HDZ55)
Y — A Xi‘»«//l/ﬂi:/l/&()\'lz‘/ﬁa
SOk | © TV EEICEA
(JIS K 2220,JIS K 2246)

YU —X [RESMBE] — 7

29



55 & e

WER BRI IOV - MRE 2 M5 L T 5
BT ANVERT AOESBET TN

wibagAsh oo 2

1 FUSIC

PL AR S & 722003 4F + i oh H 52 X2 2004 4F 5 I H
BMHETIE, LAV2ITHY T 2RV RS = %)
TeRBREYOISEVPBHN S NG 2 L, wEOF
RLEkx LA K& RIDE VB O GERY CBU
SNz, TNHLOBMGEHFOY I 2L —2 3 Vi
Frick ), REEEOHEILE T VI REREIZ
BWTTFHREENSWI EXMERENT, —H,
LIRHD/NS WA, REEEOEILE T VI
FE S & & AT/ R TR S M I R Bk O
Yialb—3 3 IZEV204ELD LRI S 5o T
Wiz 7EA5, HURNMERIED KO MRS L XV
DILE I RBEEY O EHFT TEET 2R TR
WZenbH, COEITLHTETIVOREEDE S,
BV, 2 EMEH I N TI ad o7,

f/MEB) L NV TORELRE O AW EIL/NE
(CAMEI0%FREET)THb, COELXLT
B REEEOERIIMD TN WD, GREEE

| i |
- !
E :\:
o L L
e I :
I
R o
(DR 1
Z L 13, BQ0 |
700 o
T I

Bl #8757 HEEILXAREEYD
WEBAREE (BElR0~®)

30 MENSHIN NO.54 2006.11

OMITREEEATH) S e LV, TOZLdHD
INEL ANV TIE, SRS &0 EDEIT
JTIEVERFREH S 22 ENTW v,

VAR, BRERG T ICREREIEH I NS
e EREMBEOEREESILS > TV, TD7:
O, BREGMRE IS B PiRVERE. /R R R 0
JEURE O Ve RE S DS R @) CRHl O3 R & 2 B
ZEDDH D, TS DM TIE/NMEE) L X)L D
BT SHEE 25 0T, NEHEBEZ TS E L
I REEEDOHEITLTE T I ORESESEE 4 ET
HbH, €I T, HAHEBETHN SN InEiLERT
Hwv 27 ARZEICE D . AEFHBRICBIT 5
77 7 AV Mg T4 (LRB) OEICTE 7V DR %
R EEE D O TTo T E 72, H/RBED B
FLER 2 L 723 HE, /ANEFHIEIC BT ALRBD
BT EOEHREL CEATBY . $20HD
ERBPL N L TH D, KT ZDOWFRBAR %
I %o

2 MERZRKREY AT LRIEDEE

1) MBI ek

LRB TR S M7z 13RS RE A (1) 12T
BIH S N 7210 B OFLERE L)) E TV OIERIC
HHLZ. TOEYIZIZI9EDLRBA HE SN T
BY., N5 OFEFEE R NIITRT . MHEEILE R
FE RO I2FBE~ v P ORAEEIZ0.3cm/s ~
10.3cm/s T, LRBO I A AWEIL0.08% ~7.5% T
5o

®1 877 AVERT LAOREFE

LEEFH LRB900 LRB80O LRB750
K 4 4 11
Hzh= L% (mm) 750 800 900
= A JE (mm) X = A EE 7.0X30 6.0X35 6.0X35
= 2R (mm) 210 210 210
IVSIZINER 32. 1 33.3 31.2
2T RAR S 4.29 3.81 3.57
7" 7 7 £ (mm) 180 160 150
= AW EPE R (N/mn®) 0.6




2) VAT LEE

LRBOB I ET IV OEEIMHEH L2 AT 4
T OMEZ M2127R T, B2, K (b) IR
T LI, IRR CEBIE s zitskE LS o€
FIIZAN L, REBoOESREE R BHE
T 5 LIS OMIMER B EEREFET 5. K
12, BoNLFE T X =% Z T EibiEo
IBERAT 24TV, S HICBINGL B & FilfE o L C
R ONKER AN A HE L, REROMEIT-
EAARD T — 8 RE T A (K (c))o fRIZ, &
TCIVFF LB R AR & R TR ST b
ZEIZHEE L. BUGRRERD S RO 7 1EIT -2 B
BROT = Mo FEIMEMB L, 22k w
TLRBOEITLI D EHMIHE ETMET 5, T72,
CDFHEIRDE TN & AR ATZLRBOIEICT)
ETFNVEMHL T, BERE ST X =5 ZFEL.
Z DORERD S BB E T IVALZIT) o

3 INEEEICHITHET/HFEDETIVE
1) B O R

VAT LEES &0 R OBITT] O i
THEBEIKRD, ENO &AL AR E K3ITR
§o MOMEEIHERE OB 2 B EE TR L
7ZAET, RERBORBE AR Y T 5, B
HHILRBOE AMTET, HEFOETETHELON
7o FERL &% % BERR 0 L CoRed 72, 72,0 A
WZA =D —DFILNETNAY (U, BAFET IV
EIER) Z W TRO 2B S RT . BEEET
Vid, TAMEI0%RE CIIBIGEIREBES L T
WAEH, FNLD/AS VR AWTEICKH L TIE, &8
WHECER & K& < BINFLE OB O EWAF
P2 RJLTE TV vy, H4ICBIIIFLEE O 5 #
DEMAFE 2 FRTAERZ R T MpoliiOs
M@ & DR OE AWTTE0.04% 2B, TN

01

B A a8

TIE BB EARE IS L TIITHRIENICE
L. LRBOBMEFEEEZFL TWwb, o T, &
AHITE0.04% IILRBOGHERE L ZE R SN b, —TH
FEREZ R 5 &, BRI ANE Y 126
LTO057FTEML T 5,

AR AR DT o 7 ERERER T OB AW
BiERICL D L, oS EEHITEARE
0.04% TIIMEDNTHAHD, COELXZBR7ZHN D25
SUUICHER L, MEEESEE I S, 202
5, LRBOGHERE AW EZ0.04% & 552 &
b eEZONL, —F, BEIMHROELKST
By E, Arh MY 2347 o 72LRB O HAK DN
B (G AWIE0.1% ~10% DO #EIFH) TH 5 I 72 BT
By e TRVHIEE LTBY, BREER
bib,

2) HILHETNVORE

FAWEION T TO/NES % HHEEHE L.
LRBDAEIE N A ) =7 RAEIL ) E TV OREEE V-9 %
1272 ETIVOBAKZKSITRT, ELE
FIORRIE, a) BEEETFTILVTIEEETE 2\
PERRE 2] S ek B Z &, b) BIREBEDOBR
HH AR O BARAFVEDSEPZFE DOV TB Y IEFETH 5
2k, c) HAMEION THAETVE —FHLTW»

[ ! e \
W [T ——dpe—
b Ch! t..—ftl-.'. L.
} — s i LANE
- — .*_. - o ) -
we a Nean .
In ¥ ey ‘.' Wi |- ’
B 3
e BN 27 A

X2 ¥ 27 LREFE

0.1
Eﬂ?éﬂ%
=7

1Es
THETIL L
0.01 | :ﬁii 0.01

N
o

0. 001 i 0.001

nd v B
" v )
%
0 00%1 001 0.01 0.1 1 10 i !I%l 001. 00 o 1 10
' AME (%) o AME N T ebe woe
M3 BRARFICES REEOKTE M4 REBEOKEETHOEEHED M5 INEBOBE/NA U ZFEFIL
THOEREER [

KRl 31



A &sR

DT, HAMEI10% L TFOHEBEZRET LT
B BMAETIVEH T JREL I A
Feld A v, d) /NESEIE C OB IR % 1
MEIZERBLIT 2 72O (R HIRN I (B %) o =K
BB LHTHAE, LTICRELABELHE
TV e B I & ARSI T TR %,

O Btk (0 <[y <7,

LRBOD PR AKIZE Y. =0.04% & L, It Q
ERFEZAL u & DR KA TERT,

Qu)=Ku K,=0(y.)/u, u,=yH, (1)

S HBTLORIETHH. K, IXHHTEMTE
T, YRS AMEICB T B MU, L BiEihEo
O () okD%, B, Q,(r,)DfEir(2)
PHEMNT 5,

@By, <[] <10%)
FAMEIHERELZBZ 2 &, HITIMBIE
INA N TR ET VIS &5 5, Bl b,
JEIEAE N A ) = TR TH L5, BEERLRK
TAWEAEI SN L ES, B RO k2328
b2, N4 ) =T HOBEEHAROFEE T A —
FIIRERITE Q, (y) FEREERIE K, (7). #H1H
MK, (7)) Thb, INHDT A= OFHIIK % .
BUEIEED > AT LAE DRGSR 09 ([2HonWT, B
FETINVE DAL ZR L TREL,

0,:(N=Cu(Noyd,  Cu)=Cy (0.1>(ﬁj |

K,N=Cu(K.+K,)  K,()=B»K,(») (2)

O0.nN=0,n+K,(n)rH,

22z, Cly(0.0) D HAMTELI0% 1K $ B BEAT
ET N OBIERK C,,(0.1)=2.036x(0.) .0,
SOREREAWIE ) K o, =8.33N/mm* | 4, i
77 7 oW (mm?) . C,(y) - BEET VO
BERBEMMEOERFICLZ2BEREKT
Cra () =0.779y 7%, C ,(y) FFetkiFE o EK
2 & 2 BIERET, W OB O, (¥) 2
B R (4) BT 2 X9 10D, K LK,
X, TNEN, BE TLOKFEIThER LTS
TN X BACERIAEIEIN G Th 5 o

Ap 0.392 [G4]
K. =G, G, =
H, 0.539 [G6]
Ap 0.588 [G4] (3)
K =a— a=
r H, 0.883 [G6]

32 MENSHIN NO.54 2006.11

BAZBERBERIME ST 2 FIIRIED I TH % . [X6
ICBINGE SO Y AT AFEPBRDIZ pEZIRT
BICIEEKGHEIRO LN DT, TS
EEL TR TETMEL 7

B(y)=alog,y+b (4)

B(y)idlog,, 7 I L TIREETHL D5, €T
VOERalbld, TAWMTEION TD B DFE By, &
YRR TE CEMMEE AT Y 1 & 2 5 & (X5) »
53kE B BAHVTEDOND,

i 00

B DK, )

B FBEFETVOME L, BAFET LV TIET A
AGAIZxF LT B=13, G6IZxf LT R=10%H3E L C
Wb, GoL L TR HRDZ g2 M6IZRT .
DEFNVRUIBIM S N7z p OFEMRIFE # LR
CERELTWD, BIILRBOEIRERTE & i < MR
T20T, EMEEERICE L TRET IV LB
ETNEDOHEEMTIRT . BEfFETVIE, EDS
NEOEHEZBRIZFHIL TWD 2 D005,

— BFEETIL
— REETIL
10 40%
REEFIL
“ ok
| 3oy ——
all &l
Mg
(==) 200
57 =] A‘ /
i L
EIO%
o DA A 0% i =
- . = =1 -
5= = 32

= Shear strain (%) Shear strain (%)
X6 #RBIFREDS X T LR X7 LRBOZE{MiR=EHD

FICEUKOE-PDE HEER

R

4 RREEBOVIaL—YavER
19984F 1T H 17TH ICBI S M2 IR BERLEFD ¥ X 2
L—3 g VRN BIRELZZETHETVERHWT
112720 AT L 72 L3R 0 € 7V IZiE 5
LEERVIAARETIVC, BYomLFmon v ¥
VU EEZBLEETVTH DL, TOETIVIC
FfE~ v b TN S K2 R O nE B Rl gk &
AT LT, BERBIDE RN 24T o 720 € Dk



0. 005 -
ooy | B B

B — REETIL
- 7
= |
|
| |
| |
| |
-0. 005 ‘ ‘

-0. 08 0 0.08
ry®)

(a) #BEfE DR AN -8 AW EBILR

10

= 5 ‘
.H:: 0 A\AAAAAM ARAAA AN AAAADAAPA AP

: V vavv RA RATATR/AGAAA A VA A VA RS A et i
; -5

-10

0 5 10
Time (s)

(b) H5c B O Hsc s e
M8 RELUZLRBETHET NI L BIE R & BARGE
DHE (RNOREATE)

REKBITRT, F72, WK T 572012, BFET
VW TIREBNTER S KR T, RELE
TIVIE, T AWTE0.04% LI b i P C LI R S
DFTLN B BFHLTBY,, BIRBEOBEIREEM
bIEMEICEE L TWb, £OMEK. K EBEOIN®E
FEIDEWIAZIE, BUNGLER & DR IO TR S
Vo — BEEE TV, B & B O
PREHFEFE LN THKTH L7720, R EREOM
HE RGNS &£ B> T b,

5 F&H

H/N LR TR S N7z SR Y o I & sk =
WTY AT ARERAT, DEEE (EARTEL0%
DLF) 5% e LAZLRBOEILIETF VEIRE L,
BllGsoy 32—y a VBINICE D EF VO
WEEMIE L2 2OEF VORI, BFEET
VT AR VRS T/ S ZRE) b 0

B A a8

0. 005 -
— BFEETIL
-
= 0
-0. 005
-0.08 0 0.08
vy (h)
(a) FaENE OB AW -8 AW BIfR
.. 10
= 5 Mo,
1] 0 'AU \A WAVVAVI\VA{\WJ_\VV ARG AR RAL A
g b v
3
-10
0 5 10
Time (s)

(b) Az L= B oD e Tk
Ho BEFEFINCEBISERY ERMRBL QLB (RNOE
D)

WEE TR R ETh b, HERYORE
EHFMTIE, COEFTIVIIMOTHEREEZ S
N5,

(&E ]

1) EHEE,4E  WERBRRICEICHRTITAVEEI L
DINEBOBENA ) ZT7ETHETIVOBE, BREBEZS
BERARIE, 55875, pp.85-92, 2005
4 L XTE#K) : LRBREITEH, 2000
SMBEAIEP4E I FBRT S bADOREREEAMICET S
MRE—ZD1 $HANTEROER—, BAREZSASHINE
JEFREE, pp.983-984, 1986
MR IE 2R REREE I LI KOHGEBEETH T
FI o [MEEHDETF V], BABREFSHMREE, $£145,
87-92, 2001.12
HIUEZEIH»I3E  WELTRRICEDCRBEBD/NERI
BHETHEE Z03) BT 5T AWTEE DT L, H55EICH
NEBESHERNE, pp.271-272,2005
HILUEZEP2HZ M I TAVEBEILIADREEN TR
BN AECETEROBE I 20— 3, F12EEKH
BI%Y >Ry 174, 2006, (BEHFE)

2
3

L =

4

=

5

=

6

sl

KRl 33



SRl

M E MBS 5
T —2 a7

JCAEPIR AtasaemEs Bl AN K BB

1 |5 ZILAZ7EHHEHILIN\VD

TPAVAVKAEERD)
2 HiH :2006%6A15H~17H

3 &

B HT ST — 0 v 8D X A4 V2 HEEN T
WLERM S 2T T T R D DSNE DR
9% 70 > 72 R TS0 IEE L Db o 72 (BE
2) o EHII2005FEDIH 5, JICA (R AT Bk
N HAREBR IR 702 =7 b & L T20024F
WWHERELE (W=~ T7EMBESERER 70
7 M OFEMEELTEHERT I L ATHEFRTH -
2, TIVAZT OEEILNIZHBET AN A
VRFDOIHHAITEH 572 A2 27 ~ (Melkumian) #
B b SHMIEOF DD ) ZESML 72,

4 WMOEERR

“HEA TN, EETISHETH D |
BIIFEE A Lo 72032 D5, FBERORH R
i DREH PR o 720 BRI E VI DT L
HHRBIHENI L NEDO L ONE L, /2, HED
EHEHBTHEBEZELLLOBLLholzD
T, WHEOFHMITEZE LRI 720D Z LT
IR HLZIR A7z

Alessandro Matelli (1 % 1) 7) &, fEREOBLIR
ERRBELEL THEAEOBUIRZ ML Tw
5o FFICARIZOWTIELIRIZ D508, 72k
ZAX, HREE O YA E) (B, TR e
i), BEORERY R (KEL &0 5
L 20054F C2700M) . SFE Y A T L DLIEE, HEl
Hill, mEEY. NTii, 7@ECEE, EWK
TR, R EOH L WIEMAEH X CFHH
ENTWz, ZDIINZ, James Kelly (7 2 1) #)
I, NATOZ' 1Y = 7 + D5EE EEH O 5 R
$¢1# L L TFiber Reinforced Elastomer® i# H |

LM

34 MENSHIN NO.54 2006.11

BHEH2 A—FZ kL EZ—

Mikayel Melkumian (7 )V X =7 )&, 7V X=7®
HEI— N, EWE AR EEOMEE L &
Ali Komak Panch (£ 7 >) &, Eﬁ@%k%’i%ﬁ@
ATANT 7 F v —HlEEA T VITEAL 2340
Y OF%ET & ERIRIL, Tacob Eisenberg (11 ¥ 7)1

Oy 7B AREDORE, HIEOMIE R L %f-u
L7z



5 JVRAVHEa1—

BbHLAWREE LT8HEOREIZL 5 EED
SBRHA DBURDNRIL O HGEFE O HI TR S N7z
FERB R HHE3)IIRT, [Mh > THED S Mikayel
Melkumian (7 )V X =7, H]4X). Alessandro Martelli
(£ %1 7). Ali Komak panah (4 7 > ), BIFAKHR
(HA). Stela Agneta Petrescu (V—=<=7). Jacob
Eisenberg (7 > 7)., Liudmila Soldatova (¥ )V ¥ 2 ¥

>). James Kelly (7 XV 1), OKKTH 5L, #i
DAHFIZEKETHMEETSETH o7z, FIE. H
KOGEREY OREBFEOWER 2 BRD L &b I,
Z OB FOMEGE) EN T & 2 & & fHICHA
L7z BHREASZ YT, 7T A) 2 BEFIE, b
RBLUBEYOERRELLZTRZIArLZEWw
IELTH S,

6 EmxId—7F—
BBIIIEFIT/ANS (L BEEO T )V A =7 3L
KT =22 a vy TDAAL VAR —=ThH5H
“Elite Group” CISC &\ ) R &t (71 RO w 23—
bR D) B LU, “Retine Noruyt” &\ ) fE 1 2,
HWERLODL TP TH o7z, HETLORERE
HEA)IZRT, BRLTHo DL T A X
DEBITLTHAILH, TOLMNT, TIVAZTT
BEREPHHENTWAIEB TL DS 7L v b
B oD THHISHEN TS, TRIZEDE, H
ISR L EAES560mm, JE & 293mm TH T 13,
TLRBIIE E A 15mm THRE4E (T 285
210mm) . EFEAEIE 230mm, EFAOHE T 4
DI Z1320mm, LT OHE T L DE 2 1E6mm T,
B L B OSIKICEE L 2wy A TThH b,

B A a8

FHE4 RERKERTI-F-—

DNFWFFE TS 505, satsnE A E3000H T, &ET
KT HT450mm, WMEIZ12% TH D, iE->TZ
DFElE T L0%, HEHI120kg/em* T, X EHETEF
DHAMOTAIEER2I5%E 7 b, TNLHEDIEHIZH
KEHFNENIRVD, TLDOIUBH-) DES
A¥15mm & K E VO T2RIPIRRIICE L TiE. &
2ITEFEFI/NEVEE 2 ) BIEADELE NS, £
7oy TAMFHZ, A F T L TATHEBITLEL
TOWFEIZI0~12%TH b, LA, fhiETLl
62 72 ) ORFMiAE S B~ OIY 17 H #kAk
e ATBB L2, 300t 1£2000US$,150tH (&
500US$L D2 & THbH, 72, TIVAZTIZIED
) —Ft “GTMC” &\ o) #fg T L BERH VD 1 |
HIE, WE»S OB TLOBAIZLTEVwED
ZETHb,

7 BRIZR%
HHS5)~8)IIRF LT DR ERY %
R EHELUEAEETHY, BRIRLEBNE
EWEFRIOVWICL B THOHERD TH L, 5
B5) L6) 3BT ) — MENIRE T THERIC
2o Tty Ny 7 LTWwWh, REREITLIZ]
BEOBEH S OFTEICHE SN T b, BERG O
DREHEREO L XIVITIE RS RIT O, REE
BPOOEMINAL—XZHHTEL L) ICER
INYFDREICEITOENT WS, BB TLIE(3) TR
AENTZD D LD /INE WA A X (E7]150tH) 75%
METHEZE SN TWS, 3iHICX L, JE
AR T LI TR IR T W b k| g T
LDORERLHBERHIIEZDIENTELDT
FHEEORQL D ISH L THOEDITHTEER O

KRl 35



A &sR

WRELGHHEDZ L TH D, BHET) £8) XM
Ty ) — bEIEETORFRFEETH S, D
By, RERSBTICH) ., REEEIIHTO
MEHEICHE SN TWBIENE, BN L@
ERBEBOR L, KEZESEIFLETH S,
LA, BETZ LN TEZ LN TWAKREHD
BB (R ARIEE0.4G) 123 2 8 T2 D Kt
BAT TN 20ecmAEE & DFTH - 72,

BB LNV ICH B 0REWIIT D% L,
FRICERPIET 720D VI ELTH S,
T AT EEROBEIZOWTIE, RFET AL
ITUHIEDPHEAL TS L ) oD HE B
Sz,

BE6 #E¥ “Cascade” NHEBEIEE

36 MENSHIN NO.54 2006.11

BEE7 &% “OurYard”

BHE8 E%Y “OurYard” OHREEE

8 ZOfthDITE

rU—=V T4 F =, WoBHVIIH DK
ELTNVAZTRVA NI v Ciibiz, BEBD
CLBLRTCHALETT VAT T A% LI,
HWEHE B L WAERY & A THRE £ TEL
oo T2, REFPODHAIH., TZIVT A DFRT
[LI Trovatore (/b FILN b —1) | Z8EE L7,
ZH LD NRTITREVIR 7% B ToE S NE T
bITIES Lol PP EREFOL - =T
EFLT, 22TH ABEN»L AL HERNIZ
SZBICEETCXABEROL ) TH A,

9 F&H

(1) KENERT—2 33y TThHol, HIM
FHETLDBndd Lk nds, RED
W9 O 511 72 KA Py C & 5 Kelly o X° Marrelli
RAOCRTzDOTEREONE LTI & E > Tz,
—Ji. BEADSERZTTHY, 20X Hhk



RIAERIC Do TV b E Lo EHAD
BIRERBNT 2ER ZEo TEMT T L 2o
TZEBEWmL TS,
RBOIAMND [ EREEWOEE T — 272 ay
T EENTVEN, Wbwd, FidERE
LA L TV 5% 100m (#9300 ) DA _E oo 3 12 B
T AL FFHBA SN TV VOIFKE
THhole THIEBMLZEDS HEATIY
IZFDEBETIEIRVWE W) ONEETH 5,
BIMEE D 7 )V A = 71319884 10K & i E %
S AE Y 7 RARBRUNREICE L T
KEZMBLEFETND, ZOEDHERNG
. SIS ERDOEEZILR DL Evo

(4)

B A a8

TEwv, REOMIE, LTI — FOER., %
M ~OBH % EOFE ORI AN T I T
VERTH D, A, 1985 EH, HAT 4
B, WRORMBEERHIZOS L IZHAEL, €
DEEWBDODTHREBEETNVAZTIZEAL LD
EEZTRLD0BIEMOLG T ENAT) T4 —
BEDT VAT OHIKICTKECHFES L Tw
B EMERB LTS,

BB, AEAICIZEWS TR F o724
Blge D WET, DEOHIEELDATDY
EEEME TR LD, FELVE
KB TELIERIRELVEBRTH 572,

Bk D T T

EY)ETET S

American University of Armenia Mikayel MELKUMY AN#({%
DUFIFRRAERR =V sEH STV E T,

KRl 37



15l & e

Armenia is the one of the world leaders
in development and application of base isolation technologies

American University of Armenia (AUA), Engineering Research Center (ERC), Yerevan, Armenia

Mikayel MELKUMYAN

INTRODUCTION

During the last 12 years 33 buildings and structures have been
designed in Armenia using seismic isolation technologies. The
total number of base and roof isolated buildings, which are
already constructed, retrofitted or are under construction, has
reached 28. Among them there are bathhouses, private houses,
a school building, a clinic building, a business center and
apartment buildings. The last applications of seismic isolation
took place in design and construction of 10-20-story
multifunctional buildings, which include underground floors
(garages) and above ground floors for offices, apartments,
restaurants, fitness clubs, pools, etc. The number of base
isolated buildings per capita in Armenia is the one of the
highest in the world.

Construction of base isolated structures has started in Armenia
in 1994. In 1995 the number of such structures reached 6. In
1998 there were already 10 buildings and structures where base
or roof isolation systems were used. The larger application of
base isolation has begun at the end of 1999 and at the beginning
of the year 2000. At that time the design of 12 base isolated
buildings has started. During 2001-2003 for the first time in
Armenia base isolation was applied to a single-family house, to
school and to clinic buildings [Melkumyan M.G. et al, 2004;
Melkumyan M.G. and Gevorgyan E.L., 2004]. In 2004 till
present base isolation was designed and applied for the first
time to multistory multifunctional buildings.

STATISTICS AND EFFECTIVENESS OF APPLICATION OF
SEISMIC BASE AND ROOF ISOLATION IN ARMENIA

It should be mentioned that seismic isolation in Armenia is
developing mainly through the projects financed by the
international institutions (World Bank, Swiss CARITAS),
“Hayastan” All Armenian Fund, private companies (“Elite
Group” CJSC (Armenia), “PCG International” LLC (USA) or
individual investors (Mr. John Huntsman) or persons,
constructing their own houses. The matter is that seismic
isolation techniques developed in Armenia, taking into account
local manufacturing of rubber bearings, are leading to
significant savings in construction costs. This fact is attracting
the attention of financial institutions and private investors
[Melkumyan M.G., 2001]. Table 1 gives statistics on
application of seismic isolation techniques in Armenia for the
last 12 years.

Presently there are four factories in Armenia, namely: NAIRIT
plant, Yerevan Factory of Rubber Technical Articles (YFRTA),
General Transworld Manufacturing Company (GTMC) and
“Retine Noruyt” CJSC capable to manufacture high quality
rubber bearings. Since the year 2000 they are producing
bearings from neoprene with medium damping of about 9-10%.
These bearings were designed and tested locally [Melkumyan
M.G., 2001] and were used in construction of new buildings as
well as for retrofitting of a school building.

Consequently, one of the important factors for application of
such technologies in Armenia is the presence of the chemical

industry in the country capable to locally manufacture high
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quality isolators. Another factor is the presence of scientific and
engineering resources capable to design, investigate, test and
improve the seismic isolation technologies. Together with that
the world experience proves that the seismic isolation
technology is the most reliable. The excellent example of
demonstration of the effectiveness of two seismic isolated
buildings during the destructive Hanshin-Awaji earthquake in
1995 (Kobe, Japan) is well known [Fujita T., 1999].

Thanks to the above mentioned capabilities the retrofitting or
construction of ordinary (apartment) buildings and critical
facilities using seismic isolation costs much cheaper in
comparison with the conventionally designed buildings. For
example, a comparative analysis was carried out for a 4-story
apartment building considering two cases: first, when the
building is designed with fixed base (conventional design) and
second, when the building is seismically isolated. Similarly, a
comparative analysis was carried out also for a 3-story clinic
building.

TABLE 1: Statistics on buildings and structures in Armenia with the
application of seismic isolation techniques from 1994 to 2006

Name of Bath- Existing Existing Apart- Apart-
building or | houses with | apartment apartment | ment ment
structure two 10-t building buildings building  |buildings
water tanks | with stone | with RC with RC  |with
on the attic | bearing bearing bearing reinforced
floor walls frames and | walls masonry
shear walls bearing
walls
Type of Base Base Additional | Base Base
seismic isolation isolation Isolated isolation  |isolation
isolation Upper Floor
(AIUF, roof
isolation)
Dimensions | 21x12 52x15 19x19 33x14 34x20
of buildings
in plan (m)
Number of | 1 5 9 4 4
stories
Years of 1994 1994-1995 | 1995 1996 1999-2000
design
Years of 1994-1995 1995-1996 | 1996-1997 | 1997-1998 |2000-2001
implemen-
tation
Number of | 6 1 2 1 2
buildings or
structures
Newly Newly Retrofitted | Retrofitted | Newly Newly
constructed | constructed constructed |constructed
or retrofitted
Place of Spitak(2); Vanadzor Vanadzor Spitak Huntsman
implemen- Gyumri (2); Village,
tation Vanadzor (2) Gyumri
Number and | 126, 60, 32, 39, 110,
type of LDRB* HDRB** HDRB HDRB MDRB***
rubber
bearings
Manufac- NAIRIT, TARRC, NAIRIT, Min YFRTA,
turer of Armenia UK; Armenia; Rubber Armenia
rubber Min Rubber | Min Rubber | Products,
bearings Products, Products, Malaysia
Malaysia; Malaysia
Sime
Engineering
Rubber
Products,
Malaysia

*LDRB - Low damping rubber bearing (5%)
**HDRB - High damping rubber bearing (>10%)
***MDRB - Medium damping rubber bearing (8-10%)



TABLE 1: (Continuation)

Name of Single- Existing Clinic Multistory | Apartment
building or | family school #4 | building multi- building
structure house with | with stone | with RC functional with RC
stone bearing bearing complex bearing
bearing walls frames and | with RC frames and
walls shear walls | bearing shear walls
frames and | in the multi-
shear walls | functional
on Sayat complex
Nova Ave. | “Our Yard”
Type of Base Base Base Base Base
seismic isolation isolation isolation isolation isolation
isolation
Dimensions | 15x15 38x21 47x20 55x27 58x21
of buildings
in plan (m)
Number of |2 3 3 17 10
stories
Years of 2001 2001 2002 2003-2004 [2004-2005
design
Years of 2001-2002 | 2002 2003 2004 2005
implemen-
tation
Number of |2 1 1 1 2
buildings or
structures
Newly Newly Retrofitted | Newly Under Under
constructed | constructed constructed | construction |construction
or retrofitted
Place of Proshyan Vanadzor | Stepanakert | Yerevan Yerevan
implemen- Village (1);
tation Yerevan (1)
Number and | 32, 41, 48, 228, 304,
type of MDRB MDRB MDRB MDRB MDRB
rubber
bearings
Manufac- YFRTA, YFRTA, YFRTA, GTMC, Retine
turer of Armenia; Armenia Armenia Armenia Noruyt,
rubber GTMC, Armenia
bearings Armenia
TABLE 1: (Continuation)
Name of Apartment | Multistory | Business Apartment Apartment
building or | building multi- center “Elite | building building
structure with RC functional |Plaza” with |with RC with RC
bearing complex RC bearing | bearing bearing
frames and | “Cascade” |frames and |framesand | frames and
shear walls | with RC shear walls | shear walls | shear walls
in the bearing in the in the
multi- frames and multi- multi-
functional | shear walls functional functional
complex complex on | complex on
“Our Yard” Arami str. Arami str.
Type of Base Base Base Base Base
seismic isolation isolation isolation isolation isolation
isolation
Dimensions | 32x23 45x17 42x36 33x32 52x33
of buildings
in plan (m)
Number of 16 11 20 11 13
stories
Years of 2004-2005 | 2005 2005 2005 2005
design
Years of 2005 2005 2005 2005 2005
implemen-
tation
Number of 1 1 1 1 1
buildings or
structures
Newly Under Under Under Under Under
constructed | construc- construc- | construc- construc- construc
or retrofitted | tion tion tion tion tion
Place of Yerevan Yerevan Yerevan Yerevan Yerevan
implemen-
tation
Number and | 160, 128, 246, 147, 224,
type of MDRB MDRB MDRB MDRB MDRB
rubber
bearings
Manufac- Retine Retine Retine Retine Retine
turer of Noruyt, Noruyt, Noruyt, Noruyt, Noruyt,
rubber Armenia Armenia Armenia Armenia Armenia
bearings

¥ A &' 8

The savings due to seismic isolation amounts to 92,360 USD for
the apartment building and 97, 120 USD for the clinic building
[Melkumyan M.G., 2002 and Melkumyan M.G., 2004].
Accumulated experience shows that thanks to seismic isolation
30-35% of the cost of bearing structures of buildings can be
saved. Much bigger savings were obtained in retrofitting of an
apartment building and a school building in Vanadzor. Here for
the first time in the world retrofitting of these buildings by base
isolation was carried out without interruption of the use of the
buildings. In these cases due to seismic isolation the cost of
retrofitting was about 1.5-2.0 times less in comparison with the
cost of conventional retrofitting. Also seismic isolation made it
possible to speed up the whole construction process.

Thus, successful implementation of new technologies in the last
12 years, the presence of industry capable of locally
manufacturing seismic isolators, the presence of capable
scientific and engineering resources locally developing and
designing seismic isolation systems, the presence of the design
codes and guidelines for seismic isolation of buildings and
structures [Khachian E.E., 1992; Fuller K.N.G. & Melkumyan
M.G., 1998; Melumyan M.G., 2002], the possibility of
retrofitting by seismic isolation without interruption of the use
of the facilities, the low cost of retrofitting and new construction
using seismic isolation, the possibility to accelerate the whole
construction process, and high reliability fully justify further
practical application and effectiveness of the advanced seismic
isolation technologies in Armenia.

RECENT APPLICATION OF BASE ISOLATION IN
CONSTRUCTION OF MULTISTORY MULTIFUNCTIONAL
BUILDINGS

The original and innovative structural concepts of five
residential complexes and of a business center and their designs
were developed in 2004 - 2006 (Fig. 1, 2, 3, 4 and 5). The
seismic isolation plane in all cases is designed above the
parking floors, although in case of the “Cascade” building the
upper parking floor does not have a slab that makes the stiffness
of this floor lower in comparison with the parking floors of the
other complexes. The same is true for the residential complex
on Arami str., which has four floors below the isolation plane,
of which two floors are underground and two floors are above
ground.

Fig. 1. The view of the 17-story
multifunctional residential
complex on Sayat-Nova Avenue
in Yerevan

e

Different numbers of MDRBs are to be installed in these
buildings. However, all of them are of the same size (diameter -
380 mm, and height - 202 mm) and characteristics. They have a
damping factor of about 9-10%, can develop horizontal
displacement of up to 280 mm (about 220% of shear strain), and
can carry a vertical load of up to 1,500 kN. Under different
columns of RC frames and different shear walls of these
buildings different quantities of MDRBs are envisaged (Fig. 6
and 7).
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Fig. 2. The view of the 10- and 16-story buildings
in the multifunctional residential complex “Our Yard”
on Rostomi Street in Yerevan
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Fig. 3. The view of the 11-story multifunctional residential
complex “Cascade” on Demirchian Street in Yerevan

This is not a typical approach on installation of the group of
small rubber bearings instead of one big bearing, which is
conditioned from one side by the architectural solution in order
to have a gap at the seismic isolation plane of about 200 mm.
But from the structural point of view this approach is increasing
the seismic stability of the buildings and is leading to a more
uniform distribution of the vertical dead loads as well as of
additional vertical seismic loads on the rubber bearings. Other
advantages of this approach are the following:

— small bearings can be installed by hand without using
any mechanisms;

— easy replacement of small bearings, if necessary,
without using any expensive equipment;

— easy casting of concrete under the steel plates with
anchors and recess rings of small diameter for
installation of bearings;

— neutralization of rotation of buildings by manipulation
of the number of bearings in the seismic isolation
plane, etc.

All complexes were analyzed using the provisions of the
Armenian Seismic Code, as well as using different time
histories. The soil conditions in all cases are good and the soils
here are of category II with the predominant period of vibrations
of not more than 0.5 sec. By the carried out calculations (using
computer programs LIRA 9.2 and SAP 2000), for example, for
the “Cascade” building, as one of the most complicated cases,
the first mode vibrations’ period in longitudinal direction is
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equal to 1.90 sec and in transverse direction - 1.91 sec, while
the corresponding periods for the non-isolated structure would
be 0.83 sec and 0.86 sec. This means that seismic isolation has
reduced the maximum spectral acceleration by a factor larger
than 2. These figures prove the high effectiveness of seismic
isolation and reliability of the buildings during strong seismic
actions with the PGA equal to 0.4 g and even more.

Fig. 4. The view of the 20-story business center “Elite Plaza” on
Khorenatsi Street in Yerevan
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Fig. 5. The view of the 13-story and 11-story multifunctional residential
complex on Arami Street in Yerevan
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Fig. 6. Example of location of seismic isolators in “Cascade” building



Fig. 7. Example of installation of five rubber bearings under one of the
columns of the 10-story building in “Our Yard” complex

For the time history non-linear earthquake response analysis a
group of accelerograms was used including synthesized
accelerograms. They were chosen so that the predominant
periods of the Fourier spectra do not exceed 0.5-0.6sec. In this
case the total shear forces on the level of isolation system, the
maximum displacements of the isolators, and the maximum
story drifts of the superstructure calculated based on the Code
provisions are differing from the same values calculated by the
time histories in about 2 times in average. This means that some
further measures should be taken in order to more realistically
describe the behavior of seismic isolated buildings in the design
models during the calculations based on the Code. In other
words further improvement of the Code provisions is needed
regarding the reduction factors for seismic isolation systems.

The comparative analyses carried out for the considered
residential as well as for the business center complexes for cases
with and without application of seismic isolation clearly show
the high efficiency of seismic isolation. They prove once again
that if properly designed seismic isolation brings to rational
structural solutions of high reliability. This is true also for the
developed structural concepts and for the accomplished
structural designs.

It should be mentioned that according to the Armenian law all
designs must be evaluated by special licensed companies. Some
of the designs of base isolated buildings have passed through
the international expertise. The quality control of base isolation
devices as well as of the construction of base isolated buildings
is being carried out by the group of researchers and structural
engineers at ERC of AUA under the leadership of Prof.
Melkumyan. .

CONCLUSIONS

The effectiveness and application of seismic isolation systems
in Armenia is justified. Detailed statistics on buildings where
seismic isolation is applied and also on types of seismic
isolation systems and on manufacturers of rubber bearings is
presented. Various examples of applications of seismic isolation
techniques in Armenia are described. It is shown that due to
base isolation the savings in comparison with conventionally
designed building (with a fixed base) is about 30-35% of the
cost of the bearing structure of the building.

New structural concepts are proposed, designed and applied for
the first time in Armenia for construction of 10-20 story
multifunctional complexes, which include underground floors
(garages) and above ground floors for offices, apartments,
restaurants, fitness clubs, pools, etc. The new approach on
installation of the group of small rubber bearings instead of one
big bearing under the columns or shear walls is given and its
advantages are mentioned.
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