2l & 21 M

IxE) Bk 2

(Base Isolation and Vibration Control System)
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Cho, Soon Ho

AHbE HIMH e AR FFXEL SRR E

B FelA]l#A(Base Isolated) &5 pzE HE
Atz dgHE A 2o ANEe A8
HaMFIAY, Adgeary Fgd TRE9
S Frste Aoty 1). x| Lo
o IR g AR M= Fape) Hawweo] — Ay
= AEAEJA U A B 5% -10% B

27] SAIE YERA T QAT — TR g o] by

£ oS ST A AR g Qs gages Ha
setozx AEe) £ T4 BEHI ga
Hol ARHo g2 HANSE HIT & Yus
o ol thet A @ A go] A o]
ojAar Atk ole st Age Hr Rdzlo] State
Univ. of New York, Buffalog &40 23} uj=
o A AFAFE FolE £ r}t Base
Isolation Al 2=®)-& A &3 WA AE S A7)
A Mg ol ff oloox, 5¥3 WUz W
7IAE EEste AFH AXZTH @ A4,
o] FHAE, EFHA LA T2 Q1Y FHs|rt
AdEE F2 8o FFANHE 2 FIAE
B 0}“ E}Et}%"ﬂ de] He=ilel 2 5§

Base Isolation®] o) 3t v]ate] s 1970
#4117 Univ. of Berkeley2] EERC(Earthquake
Engineering Research Center)& 4o g Alx}
g9 e, 19859 San Bernadioir 4 A Foothill
Communities Law and Justice Center 71E(43%)

off FAFHANE NewdA FAE A 28317
7HA ATHE WS BolR] iy} Ht 2-3d A
KB ofo] tist #ilo] MEA yztg whd, 9B
o] Ate 19700 Fukvlof n2F o g Zutslo]
e 1982 Yachiyorl 4zl 23 Fel A go] 1%
A Bearing¥ ¥Rl X2 Hgg Aoz,
19861390 A 1987%1 Alololl it AEE B4
Hog Aexdoh dAl, v Ze 1079 $F=
& HAS 71E 2 IFFREL BT U=
Wb, RS 4070 TR E olul AAXES
31%3P?i71‘)r HEFd don, F=2 YA

Shimiz u, Taisei, KajimaS)& 408 A7

=




2500 ol sigste A7HIE HE FAstn
glt}. o] 2joll 52, New Zealand ¥ France& Y| %%t
@ = 2}9] Base Isolation System-g 7§
sle] oju] AE W W FREC HA H &3

D}

A

T8, Udo] aFs e AR AHE ¢
TxREY 2133 FHAe 2UdE FFREE
AbE-8F Z 3127 E(Super High-Rise Building)$]
E2dE MR, olHF 2AFHAFFTEES
AAle]l 271@AMEE T35 2 F2 5
gk o) F o] 2o AAEA FHEE AS
283 ). ol#) 3k A%, Base Isolation 714
B} FYE Az A 2 EA o(Vibration Control)
of #g AHbyIEL HAAN QFEHE Hiage

FRHEAE Fusted dFE/HES ol
¥

GehAl, £7IAbE olele B YA R AoirlE
o F24e AL olo] Furs: Foary

ol & 7l&ol g H JdF HdHAN FF
283 58 Aol Hedrt g dE AEY
2] 2 A o] FAEL 2AOZ AA AT oT
A" AS o EAS ZAEMY, I o]9] TR
M-S s AFFepd A A AX9 Y
29 2 AAEHOZ AT e HAAZ
sty dropr szl ot

2. 5% BHit ik (Base Isolation)

g - R RE Alolol YR|Eh BHEGERA
FRTRE(ZE ol v A3 deHe IF
9 Aze e 2718 #AaAT) = 48 e w3
Ao 7Aoo 7 g EE ZIAY Hee 7
&1 A(Horizontal Flexibility)@} o] AAited
(Energy Dissipative Capacity)o|t}. wha}A], w321 4}

Az o]l WEAIZIE el wel AA 271A]
e i) SASENE i) MuHYer FEY
ANy, W2 oleld FrbA eyl HEEo
AHEH 7% 831, MacrodhA] TRES] dF-F-o
AEsgAFA 2488 e A= o)
GASEAY I A AR dtH oz A
L &l (Laminated Rubber) Beraringol] of &1 & €} <]

=Z2|(TASS)

T2 3. 0|11 ¥ Bearing ¥ =28 A

Damperg F7}ste] 7433k A7) A AEFnT3
Bearing & k& H 3(Thin Steel Sheet)s} 1153
(Rubberjo] Wzl 7bw aleiziel 2 FAsh
, olell oM nRAL Az st ME
A el g FHata Yo £H A Btelet
B3 =213 AXFEHE AV Aok A

=g
ZgA], ol st HF T A BearingS 7EE

gl

off o N ki



g ZHFF7E AZAIe ALE Sy
Isec o] 4, o] = t e A %lo] 1sec °l%‘°ﬂ*1r
Al el 7tExE ey wWEeln), oy
Damperg& AUAE F4dte €L +33
ok 18 2 #F.

11338 AEW R Fx = Teflon Coated
Slider, Bearing Plate S o2 FAI% ™ Slider]
11§ wpErE o) 9@ X s} aatdch ol §
33\:,}]9,] AEWA] &A= AR ZRA] AR ZTZRE

sRTEERE ¥ £3 Egidle A9
Aupeko g AR JTZEG XX dtFH o g

FE Ayl X2 FREE #dsy] A%
Rubber Cylinderdl ef o} 29 Axe Ax7} HQ
stk 29 3 &,

rE r Ml

2.1 &4 %A 8(Elastomeric Bearing)

o} 7ty FAH HE@ o%‘—?}*ﬂ Bearmg(
LRB) o oz &= 7% Dampere] of %]
2 e wet 271A] dee R
LCR(Lead-Core Rubber Bearing)& & ol\) x] &
A5 #Hol 1 FE(Rubber Core)iol]l A]¥ Lea-
d-Plug o o3 A 3=H, gd2dE8S F7A2
nEAE LT Aee 1FEd A 7R3
/35 #4] %5 ¥ (High Damping Capacity)ol 2|3{

AR 7} AbE (Y 4), 3 o]E 93] O
o] M A #3dHViscous Resistance)s o]-&3F QOil

Damper &2 Steele] 3+E o] & E A (Hysteretic

Damping)& ©}& 3} Steel Damperg @& &2

118! 4. High Damping Rubber Bearing(HDR)

(e) EDF (f) SRF

O3l 5 s o

EYE a2 ALggel 219 55 ol 3 e 9
53A Axe 34 2d§ Jepdoy, LCR
2] ¢ Lead-Corex= Hysteretic Damper < %-&
A Em, ~x8 3 Dashpote] Wdz d44d
TZF 715 & Yebd v (¥ 5(0). £33 HEF1 T
2 Bearing thilol] Y g Azyg o A4
Abg3te A TEH HAeE ¥
t}.

b i

2.2 vl 1198 ¥ (Shding Bearing)

lngy HAEHR s AWHEF FA
A ®(Frequency Content) 2 ¢ Z(Amplitude)
£ 71 AR Lo Mz dY S $HE Ve
e 2% 3 3}4(Resonance Frequency)& ¥ &3}
A Feo]l Ao, @A wnyg wnpEgd
Bl Fete =71 A WFHAko] R TLRE FH
AR ZEo M)

RFB(Resilient Friction Base Isolator)® &
Teflon o2 Coating® #ES HZ7Fxel 1



SNl Y- E(Rubber-Core)& X gslil o
Wt garoje] wpabe] ofs] o U7 Ak
th o olgl st Hejo] VA vl v,
717 W B Axdel WHER ddd R AE
% veEhd (2’ 5(d).

&£ o] FR3 TRASE WESE vy
g 259A AR 2= France®l EDF(Electicite
de France)C’ﬂH A7 A Aste DA
< A Mgt Fejol) vt o
2 AL F2EL F8S datre 23dE
vt ol AMdEH B2, o2l g uhguhe A yko
ZutE Ptk 71x9el A Fuie IE
A AREdd o AXHEE HdAE = U
EDF& 7289 5 &d Haa vingdztes
&l AE-9] Lead-Bronzet 2 1 3}3-o] Y| 9.
d ) =(Neoprene Pad)e] HZFxE FAy o]
o], BAXR O 7 = ebA £ §HA| Bearing ¥ A #H 9]
vldge] E3E +23 ASS vepdh a3
EA49 3l AN S EoE A2 Z 3ol s A
EFulezddzo 53 Aol ME g BA e
&g s, Zd gl Yerddgs 2e
Qo] w1yl o] Nriyog AT AVE
7M. 19 5(e) 2 6 T

Sy, AdRo A sfutEl TASSA|A®(Tasei
Shake Suppression System)® RFB¢} #A}3k

F&2F A%S Jebd (¥ 6). vj12¥ Bearing,
Bearing Plate, 438 ~3x g F03 FAH o]
e, u| 11y Bearing& -39 713kl

Rl B

RE g} B

71— A]

wd s 2B

Re)
<

FHYG 2y e

Sliding bearing
Bearing piate

_T.7"  Composition of base isolation devices -
T2 7. TASS2| FAIHEY

Abololl HA&o] o] Fgzg AAITHILYH 7
). 3% n119] Bearing2 PTFE(Poly Tetra
Fluoro Ethelene)# o 2 A 2+g Rigidd o] »vj12
Bearing® PTFE#o] & 1% d(Laminated
Chloroprene Rubber) Bearing®] a}¥ol Rig
g4 vy Bearing®@ o2 FRHATH 43 wd
223 7 & Chloroprene Rubber Block 2.2 A 2} 5] v
ol mue Fol 23 sHHAFE FaAN

ol9]q], & t}E3H 9] Base Isolator:= EDF
9] etA 234 BearingS RFB Units o X3}«
EDF <2} RFBY £33 SRF(Sliding
Resilient Friction Base Isolator)deo|c}. & RFB
- 9 g vpEEo 2 X sted EDFS} fAF
g FE2A ASE 2 U 2 A, o
A 7lel thaiA= RFB Unito g z&3(d, 23
A zlel e r e AR vpEdo] vlnyg FHLL

[e]
THE

Disptacement

Elunc defleclion d . Elashe cetiechon of
J lamunated subber [ 4 (muﬂnﬂ:ﬂm)
Elaguc widng beanng 'lr ; el
T Camnatod isbar—1 veper A B
2. PTFE plate ‘ meum
& .
it3) .
i s
Beanng plate Lower Foundation B
(STaiiass siwel) : i
; Lo
Mazrmum Saos
i Orsplacement
4 : 8 gy about:
r 20cm

" Smalt Earthqdake\‘ '

 Strong Earthquake *
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18l 8. HiSh REWYK|AX (MSHD)

DR

T2 10, TASS-FO] TAIsEy

_—33~



AT 3y 5(f) FE.

A7 A E AEAAE AT A5 2R AR Sl
i sled A gk =2]3k =, ol § &
A ) Wsalgle] AEQ EES AdRE, F atd
Bo AERAE Mz AHeE & U

oleld %2 & 98 ShimizuolA 7HEd
Multi-Stage High Damping Rubber Bearing(
MSHD)& A -egA| AFE e} 2 F8F 717
g AR vERg J1Fes HIJHH
8). o] MSHDE HAZWE AsWAE A3
71 2¥ HDR Bearingg ®#H3 &3 zog
Multi-Stage 2 2 w3Fo] nigtd-g (AT #

O

ohuet #HMFo 2 HY HESH L B A
T SlTh 29 9k NG warohdt 2w

Base Isolation 715 % 3% 3-D 25%A FX
24 MSHD$} Air Cushion® 2 A% o} Q).

wg gy uiet 2F5HA X2 Taisel
s)A 7ierg TASS-F(TASS Floor)= Sliders}
Bearing PlateAlo]e] njzzejd zHgo o3 F
o 98k Aol HA 3} Hul, TAlo] whFel] 23y
A22HE qUAE L% FAE shudo
AGSe = Friad 10). 359I J5 482
#}, TASS-Fi= 600Gali Scale-Up® 4EHAZ&
150Gal® zFAA171W ek 15cmel FH WS
vebdicl, £33 TASS-Fx Al8-5 = Air-Cond-
itioning g 2 Aol e Av) w2t FE
Profile @ AxH-& AAlsa ot

=

2.3 728 (Dynamic Absorption Structuring
Method)

18 112 Univ. of TokyoollA 7igd Aoz
TzA L sEEE AFHAFAXNZ AT A&
ol & Vebdth A &F LA, A FA =2
AAE HatrSole 98 AW AUArt JEH
=y, gEZe a4 A%S Jeldnh o8 @

248 AFHA A F2L& HEFA

°ﬂ‘—17<1 F4ede ARz ol gy, BT
(High Rigidity) 41 AvUxE F48 Z35o
2, d3Low Rigidity) ¥4 F2dE HFE

s=alen 242 AHg et

Moment resistant
frame
Braced frame

I 1 i}
Flexible
member
i T i
Stiff Flexible-stiff
member mixed frame

a2 1L REEAHE X SUXEA

24 HRERE 2 HEEG

Base Isolated® FzE2] ¢td 2 AHAPE
Frrst7] & AFsHA Fx ) As7)Ed sk
Me 1 o7 B2y stA ot durzog o
9 Aol AT Tk BE )T ii)E HE

FEgo Fo3tE

i) Acceleration Transmissibility

ii) Limited Relative Displacement

iii) Relative Rigidity of Structure

o]Z2 98] Shimizui= Sendai®] Tohoku Univ.
ol EA4% 219 4 3% ZAYER UE
& AMdstd aF shie 71Ee] HyeR, e
3= Base Isolationg H &3t 1 F8AE
Hristack AEPA FXZA MFol= LRB
9} Oil Damper7} A& o, ol o]+ HDR



207 X 22

4
Y 62 M 13
X (Transversal dir) TONG 5 e RF — —=ONO. 7 -
~Y . Conventional Base-isolated
{Longitudinal dir.) bidg. bidg.
32 X 24 41 X 20
v 46 Y 27 S g 27 |= =]y 14 |= o
N z 2 z 14 1 27 {No.t0 .}
- L T8N 6— PNo. 9—#.No .8 -
GL-im ¥ No.1 GLiim W No3 e B1OF9:} o ,:f.g -
X 20
5 . GL o] -
Y 16 19 @ Observation point X 24 . : 3
z 12 z 9 . Y 27 R
it:cm/s* .
GL-24me* R, 5 [Unit:em/s’] AL :
GL-27m No.4 T
38 12 HUriss 2%
cxrg‘{s2 Roof siab of conventional bldg. Max = 103 cmys? 10
L ® Isolated bidg.
° sl 01 Conventional bldg.
-100 § | conventionalbidg. ]
5o 15t floor slab of conventional bldla . & mean=3.08 Base-isolated bldg.
[ v o = 30cm/s e S mean=0.89
Y 2 ! 0=0.63
"o Roof slab of basc isolated bide. Max = 38 cmy/s? 3 o 6=0.22
€ 4 a
0 a
-50 13t floor slab of basc isolated bldg, B8 % """""""" D Rt b
l.._l““ Aalh ol M‘x’ mmlsz < 2 % D " D D
Vl_ Al A1 iaea s bat)
50 - 2 “_‘__‘___-_._
SOIGm“"dswfacc " Max = 49 cms ollljllll[l]ll | I A
ek
ol o 0 10 20 30 40 50
0. .10 2 .‘ 00 S & Maximum acceleration on the ground surface (cmlz)
TINE (SEC)
O 4 7R E BENHS
8 13, BE X|Eof chE AlztEed

2 AU 4 Pelo} 4P R AU SHol

#EEon, £ F28 2l g UE
Ago] Faslolgth. 14 129 13 E A
2

)

9l AR gEel B3 Pholth. 714 £} 49cm/sec
2 A7le] YAHAL | JEwNeg 4AH

A& 24E9] 752+ 103cm/sec? o 2 Z % g
Al Whate], 21Euka] AX)7F X9 A8 AY
=9] 7}& X+ 38cm/sect2A] 7]EWA] 7 E-9
1/3) sigrdch =3 3070 ¥ A ZFEA
LBR3¥ Oil Damper® A3 AE3 71&
AEY Y ArtEzdd g AHgHH =
29 149 2ok LBR 2 Qil Dampers}t A}&-%
AES 48 AR #BAIQle] e 1.09 FE4)|
e glond, 71E @29 dEe SEH]
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sel 4% WoE e Aol Age SAHAG
(1% 15). ol ut#A S 9 FHEZEE A7)
2135l vl Bearing®] X4, #3734 2
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Static Ioadmg test of areal bul!dmg

Shakmg table test of scaled base isolated structures
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3. iIEW 44 3£ (Vibration Control Dampers)

}

oY

B

170] wAHAL o FEEe)
2 vpaAsbA R, wAoly
o] QI3 WA= T2E
gk o] g AT ol & 213 5411177}74
ey o] H%ﬂﬂ%ﬂﬂ-ﬂ%ﬂﬁgﬂ,]ét
Nedor £543 FEFOL pEHvh TMD
(Tuned Mass Damper, TLD(Tuned Liquid
Damper), VED(Viscoelastic Damper) 50| %%
of &3}, HMD(Hybrid Mass Damper)S & 5%
dog EHA

%
= A

2
488 W=

-

w1z

=

L

(¢

3.1 %8 (Passive System)

Tuned Mass Damper(TMD)

TMDe £3x¥, A% (Mass F& Weight) 3
Damping 7] 7*(Mechanism) 0.8 TAEHM Al
o] 348 U89 8 Fuagot dAAF L
2A, AFayA] FHFe FI @4E YR
AL ol Mldl= WFoT F& Fusto
NEE Aot

19 16& MSRB(Multi-Stage Rubber Bearing)
£ 2143 TMDEA MSRB 22 d, A
A% FA 9] 1/300), Damper(F 4 #) 5.2 745
o] lony Axge Falel 9x|g FHFA Lo
Air Brake7} A x5 o] wtef &8Fo] 2aE e AF
g0z TMD ZXo st HFgo] LA
AFAog 717150 FXdth. MSRBE AH&-3t

i



rubber bearings
Vibration direction of building

———

E@J i;%}{l! T LR |
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Air brake ;i switch

12! 16. Tuned Mass Damper
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Z
oh

A Ho g7 A9 172
Uk A ol d =
Nihon SekkeiAlo] ojs] 4 #A® Nagasakiz =)
Huis Ten Bosch E}f]el]l Mdx|sjo] = &840
e A& HE HEe FPstn Uk

» Tuned Liquid Damper(TLD)

71822l 35 Yl TMDS £d3k, TLD
= AEe olFe] H& Ao E guze)
AEA o] Fxolc}. Eeojigo] AL & ZE)
oluie] A7|et o] Zol(Water Depth)ol] 23
238 AR/F7IAAM JAFEEAHL AdkSlo-
shing Phenomenon). wt2}A] o] 2] 3t Sloshing $%
o F718 A2 F7|7t dXHEE TLDE

o}
fu
N
).
jud)
o
i34
4

dxlgted TMD9 593 ass frad 4
Ak oleld NFA o Fx& o}zd 2 FRP
2 Ay EH(olv B2 pAEHs oEo)
Az g HAA 7L o) golatn, Zyolie) =)
ot 89 golg A3l IHF7E PA WA
4 5 vk 53] Ao BY o zasis
FaEol A% WS Aos=d Ao
Yokohamaol A%t 106m <] Marine B} o]
HARFNe 2% 482 12E o5
Aoat7] A, 27 60cm ¥o] 45cme] YEH
Polyethylene Z#®]oj147} 3070 4x)5 o] glom,
1Y 173 o] EHloj o] YR 67 2o
2 Urold k. YR Bo AR oo
1.6 tonf o]m ol= A €Y TRE FAY 0
3%l sigEn) o)# 3 o] TLDQ Layers,
30 Units)+= ¥3%F Shin Yokohama Price Hotel —
#°] 1494m 27 382m 958 dEd % 4y



712! 18. Viscoelastic Damper

o] Ut

e Viscoelastic Damper(VED)

Hekd Mg e Aol E(Petroleum Asp-
halt) ¢} Thermo-Plastic X F2A %2 FYUg
1L 7hste] eggo v A AZHM, oA
BRC(Bitumen Rubber Compound)&} &&]-&th
BRCE olwjd 579 Beetx A rts3i
723 AL AU o} A F ) g oF
3 AgHEg EXS 2§33k Aok 1" 18
Q¥ VED2A A#dz dHaAdwo] shuy
ol 7o AFPRE P32 Ak ol
Dampere= A &2 Ay RS FA3tod A
2 F3E ’—‘}%*] Hgo At FFAHUAS
AW oz Fosld AFe AVE FAPFAR
t}. Shibaurael] 43t Seavans South-Tower
AEL viZrig AARS ZAHE ety
Ayololl o]tz Damper7} 2784 AxEo| 9l
t}. ®3h 1% 18& VED7 X8 HA 9 3%

W9 BAE UEhiT Qe R E 24 54
H1 YRR E HE8 F2US(4E)
BUILDING STORIES DATA ISOLATION SYSTEM
1. Yachiyodai Residence 2 1983 RB & Friction Dampers
2. Okumura Const. Tech.Ctr 4 1986 RB & Looped Steel Dampers
3. Ohbayashi Res.Inst. 5+(1) 1986 RB & Steel Bar Dampers
4. Oiles Const.Tech.Ctr 5 1986 Lead/Rubber
5. Kajima Const.Res.Inst. 2 1986 RB & Steel Cantilever Dampers
6. Nakano Apartment 4 1986 RB & Looped Steel Dampers
7. Shibuya Shimizu Building 5—(1) 1986 RB & Steel Bar Dampers
8. Tohoku Univ.Obs.Stn 3 1986 RB & Oil Dampers/HDRB
9. Elizabeth Sanders Mus. 2—1) 1987 RB & Looped Steel Dampers
10. Takenaka Dormitory 3 1987 RB & Viscous Dampers
11. Tsukuba Mukizai Res.Inst. 1 1988 RB & Steel Bar Dampers
12. Shimizu Const. Tsuchiura Off. 4 1988 Lead/Rubber
13. Bridgestone Building 8 1988 RB & Steel Bar Dampers
14. Kumagaya Dormitory 3 1988 RB & Steel Bar Dampers
15. Minami-Koshigaya Apt. 10 1988 Lead/Rubber
16. Asano Building 7 1988 Lead/Rubber
17. Kogawa Apartment. 3 1988 Not Available
18. Tokyu Const.Sugamihara-Off. 2 1988 Not Available
19. Jingu Apartment 3 1988 Not Available
20. Taisei Office Building 4 1988 TASS Sliding System

m:
RB:

Indicates underground floors
Rubber bearing

HDRB : High Damping Rubber Bearing



HoFa qloh o) e 7| B8 E ¥ st
AF g THgHNIE 3+ Ao o3
VED+ tigk 209% A%, H S8 7t&x ¢
g AAhAT)E RAeE HuHm ot

P mlo

2 %% 8 (Active System)

o Hybrid Mass Damper(HMD)

TEE AFA FAe FEH viEtdg 7=
29 HEY T5F AT F U= 71Fo] FUt
B AR tdd 499 Fag4E e AR
stE2 7o) Wate] EaFQl Al2dgloloh ARk

18} 19. Hybrid Mass Damper

START
¢ .
LARGE AMPLITUDE _SMALL

of INPUT MQTION

VIERATION
A |

ALL
AMPLITUDE

LARGE
EARTHQUAKE
MOTION
4

FREQUENCY of
EARTHQUAKE

HIGH] GCCURRENCE Low -
BUILDING ASYMMETRY
SHAPE 1
§ SYMMETRY - — .
LEAD NATURAL R.8 NATURAL R.8. HIGH
RUBBER + + DAMPING
BEARING STEEL DAMPER QiL DAMPER R.B.

! §H|n‘MZU BRIDG:ESTONE YC)H(JK\A UNIV. -
[ JSUCHIURA | TORANOMON i TEST | f 1ZUM! DENRYOKU
BRANCH OFFICE BUILDING . BU!LDING } i BUILDING

O3 20. NS EMNE YURIAX| MY 2

o2 5ol o ANEHEE AaA77 8
M gt gk kel WAy " s, o 7)ol A
57l &he HMDe ©4] &3 9] o =]gte] g 75
EE& A A AH"Hol}, 1Y 199 HMD:
TMD ¢} Actuator’t E8e +HEHE Hatn
sit}. Actuator= AC Servometer 2 Bolt Screw
2 FAEY AL nEY HEE A
wgFo 2 FAFEA Aojdg ZgAn f‘“ﬂ
olg1gk HMD #X= 73 ©el9d Hax HE
(Shimuzurl A8 F LAf)ol] Maisjo] 1 &840
B3 A5HEE AEHoE £yPsu Q)

fr

4. % A

g 7bA] £ 71A A= g S 2 vy
ol g FAAFA R 5 - 5F5HY A%
Aolgxe] 3tk 7|2de] 9@ 2L 5E LoHE
AHE A ol sl M= Lin Su et. al 198
9 Fx) ANIAFYEC] mW$ @i 9rrE o]
A T e U AMg Byl ez ol
& gl g Ao Al AR A &30l = ot
N7d ol B4 BXY A8, & 7 HE
ANxzgFolvt AFE A HE 588l 7o A1
HoAER @ AHEE5o wEAMHe AEQe] o3
o] FEFE VA= FRESANE 2 J8S
& & F 3t
A, oleid A 2 ARG HAE
A B 7IES EASA govt 3" 202
AZFAE FEEA X d a9 G HH
3 o, de B4He i dANHES
ofef &} o}
o & 7] o] o} A3l & 4H(Soil Liquefaction)o] wrAy
7hed dekAgre 93
o ¥ 2 ¥ e (Basin-Shaped) 2] A% #F 5F
9 Aol i 5Hs F8 9 F.
o g HWEFFE 205202 A, WY
o] =% &
oW W A5 01550k Aok s A
T25 940Ductility)S L& HAAE
1A 735 1(PGV=25cm/sec)—-No Damage,
2] 2 7% 2(PGV=50cm/sec) — Minor Damage,

~

k= n.'[o
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A} E 3(PGV=75cm/sec)—Fail-Safe
System ¢ dAWHS &3

e El Centro 1940 NS, Taft 1952 EW, Hach-
inohe 1968 NS 2 EW(ZF7] &%)°l
Alzte A 4A A

o Bt 2314 Bearingo] AR & U= HAhH
7422 10Mpa, A¢ ¥ = JF4H 9
g R A 200% wIvte® ztzd A s

o AFwrA] Ao =HEY 2 G
ek HEZ 8744
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