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Abstract

This paper presents in details the results of real-size experiments, using a large-scale laminar shear box with the
dimensions of 6 m in height, 3.5 m in width and 12 m in length (shaking direction). The test series included soil-pile-
structure systems having various conditions, (1) without a superstructure and with a superstructure having two different
periods (0.19 and 0.77 seconds), (2) embedded footing and not embedded footing supported by a 2 X 2 steel piles.

The results indicates that (1) The total earth pressure acting on the embedded footing before liquefaction is induced
mainly by the inertial force of the building, (2) The total earth pressure after liquefaction is induced mainly by the soil
deformation, (3) The relation between the relative displacement and the total earth pressure is linear before liquefaction.
It becomes nonlinear with the development of pore-water pressure, (4) The p-y curve of loose sand shows stress-softening
behavior after liquefaction, while the p-y curve of medium dense sand shows stress-hardening behavior. The stress-
hardening behavior tends to diminish with cyclic loading after liquefaction if the sand is not sufficiently dense, (5) The
coefficient of subgrade reaction is affected by such factors as the pore water pressure ratio, relative displacement, and

soil density.
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Fig.2.1.1 Test model.
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Table 2.1.1 Soil Model.
dow o oo & oA & UWTE ﬂﬁ%E W | MBS | SRE S S B ?U?FﬁTﬁfm)
(cm) (em) | (g/em®) | (g/em®) (Hz) (m/s) EAPMEEYAPAE VAP
8/11 | t#mmsET | 153.5 | 0.0 - - 37.20 228 (BJEH) - - - -
9/1 lesEEk B U Sk | 558.0 0.0 | 2.044 | 1.691 | 5.04*" [BLSUATHE) - | 48 9
9/6] 10:30 10 galfs | 558.0 0.0 | 2.044 | 1.691 - - - | 48 2
9/6| 11:00 30 galf% | 558.0 | 0.0 2.044 | 1.691 - - - ! 48 2
9/6] 11:30 60 galig | 551.0 7.0 2.069 | 1.712 - - - | 48 )
9/6 KU re | 5530 | -2.0 | 2.062 | 1.706 4.83 7.2 - 12 53 8
9/6] 16:20 90 galis | 545.0 8.0 2.093 | 1.731 - - 17 58 14
9/7] 13:30] wrurm | s52.0 | -7.0 | 2.066 | 1.709 4.86 7.5 - 41 61.5 21
9/8]  9:40] Housum | s42.0 | 1000 | 2104 | 1741 4,94 76. 8 - 73 67 33
/8] 13:30] HrUSUE | 541.0 1.0 2.108 | 1744 4.70° 72.9 - 75 73 46
9/10] 15:30]  60.gal# | 532.0 9.0 2144 | 1114 - - - 88 101 77
9/10] 18:30 120 gal#t | 530.5 1.5 2.150 | 1.779 - - 38 102 80
9/13]  9:00] HKrv>orm | 533.0 | -2.5 | 2.140 | 1770 - - - 83 102 80
9/13] 12:03 60 galig | 531.5 1.5 2.146 | 1.775 - - - 38 102 80
9/13] 14:44 120 galf% | 531.0 | 0.5 2. 148 | 1,771 - - - 89 103 80
9/14] 10:00] KU % | 533.0 | -2.0 | 2.140 | 1.770 EN R - 88 103 83
9/14] 15:00] 240 gal#% | 532.0 1.0 | 2.144 | 1.774 - - - 91 103 85
9/16]  9:00{ WA 606. 0 - - - 4.65 84.9 37 92 77
9/16| 14:20 120 galf% | 595.5 | 10.5 - - - - - 97 95 98
9/16{  6:00 240 gal#s | 581.5 | 14.0 - - - - - 105 102 132
9/20]  9:00] WAE® 606.0 - - - 5.05 91.4 - 105 102 132
9/20] 11:10 120:galf% | 600.0 6.0 - - - - B 109 103 137
9/20] 14:20 240 galfg | 591.0 9.0 - - - - - 111 105 143
9/21| 18:00] HAB® 607.0 - - - 5.14 93.2 114 108 145
9/22] 11:00 120 gal# | 602.0 5.0 - - - - 114 108 147
9/22| 15:50 240 gali% | 596.0 6.0 - - - - - 114 109 147
9/22{ 18:10 600 galfs | 583.0 | 13.0 - - - - - 116 110 170
9/271  9:10] +HHZ 154.0 - - - - - - - -

% 9/16DROMEIE, BRIEEOREEETH S,

#2.1.2

Mg T LD

Table 2.1.2 Properties of laminated rubber bearing.

A= — FAFIERR

Eg= RBIOOAR (R60-100-2.5X 14)

sk TAME 100mm
dAE 25mmX 148
SRE  1.2mm
WHREE  84.6mm

RN R EEK FE#E  490kN/cm
7KE 1.3kN/em+15%

BT E B 46kN

(BRTE 1)) B 76kN

EE 54.9N
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Table 2.1.3 Properties of viscous dumper.

A—F]— FA VAT

DE:S BASME  470mm (FE) X 175mm
(BF7) X200mm (B)

HETEEE BWERIS% (772U, ERI137.2KN,
WPES. 19kN/em, [E# REIH1.0%0, &
E25°C, IRME10em & {RIE)

EE 435N

%214 itk = 2 DFETT
Table 2.1.4 Properties of vibration isolation rubber.

A—=TJg— WEFL B R

W - fEE CBHEIBAHR T L - CB125-C50

<tk BARAVE 1 240mm (fF) X125mm
(B1T) X80mm (HX)

INFTERL 5 0 2160N/mm (B30 ATD
B)AY2800N/mm  (E3 75 A

AT E 7360N (EA D

#2.2.1 EERE TV & ERNA
Table 2.2.1 Test cases.

ERETIV EL Yk
1 Al HISURTHAER, MERRBEER,
BRI (10, 30, 60, 90, 120cn/s?
2 AL FRWEIE (30, 60, 120 cm/s?)
3 AS FRMEIE (30, 60, 120, 180, 240cm/sH)
4 BS BREIE (30, 120, 240cm/sH)
5 BL W (30, 120, 240cm/s%
6 B1 FEMEIE (30, 120, 240, 600cm/s®
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Fig.3.1.1 Pore water pressure (3.6m height).

Fig.3.1.3 Acceleration time histories (4.5m height).
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By SR A BT i T TR FE B R

32 BANBUEFIVICHT S R - bio MEERR T

K THRETAEREFVZ R 321CHE LBMEL T
[ R

Al L HuEE - bL - AR

AL . HuE - BT - EETE - EOMEEY (RJFEHD)

AS Ml - AT - EEE - _BETREEY (EEED)

AL, ASE ATORE X 0, EEEEY OIS T 55
iR 5.

60 gal, 120 gal \JJOFER 2 EET L. 1LLDIZ60 gal
OBEERL, KEIZ120 gal DA ERT. 120 gal DF
%60 gal L[ U L 9 LA 10IE, FUR2 AT 5.
3.2.1 60gal DOWFL I I

AHWRE 7—1) A7 MV EK3221RT.

3ODFEFNOKERR (321D Linel DE S 4.5m,
D momiidmsicontoRiess) 2 A
323RT. 1 20BITH B, MlEOTIRIL A8
FIFFLEEZONLDTC, WBELHEERAE L VwEE
2 CHEETL, LD 16-18B CIIBEE L KE L5
5,

Bl 278, 2.5mBl FIiow T oz s L,
25 mELU P TSR LI L Tz v,

HIEESST 5/ AN

MOMEWE (4.5m) Ol#EH32410RL, E—7
Bhllov— 27 R LA, v —2 % LzBEIEKE L5
BT EBEIRROKE VY — 7 2 BAL.

= LzERoOHHEE DTIORT.

Ay A, L KE RS S — 7 O CHIEBERIE O K & W

7

By, B, | ALAs DROY— 7 &

CLC, | KEEFA—T7OH -OE— I fUiE

Dy, D, : C,CDE MG TRIEEN IR E VY - (LE

E,E, | KELFSKTRITAL & ASOBRIEASIERIZK

R A ITA X
FLF, | KEEART IV LEB LY -V B
G, G, @ K FFHTH, #2058808 L 2mARIRIEO
Y — 7 fE
R AFTOLESIZAL £ ASO Y — 7 EEGNIIXSIE
LTwh, MAFELOEROBEEE SO
ETNORG E BIRT 5.

KIE LA@BEDOBL, CL, D, B TIHAL DRIEIZAL &
DNEWDS, ALEF, G CIEALD AR & V. Ry
RYMEE LT, ALEAIOEIIIRERIL TH 505, 1#
PR > TWAETHH. FLEZDHID2DODE —2
EETIOHREFHADLFENTEH., Al LASOHE L
D, ASIFAT X Y &RIITkE {, BsLLAT TIZAS DREIE
BIEFICRE L, MEOETHETH L. 30LETE
TEOEPERIIEOX, Y- NBITIET S L)
b,

BT

AL X ASO R L EEEED OB A K 325127,
B, 324 LR, E—2BICY—7 2Rl Tw
B, ALTIZH 18H T Tl EEEEM ORI ARE L VK

80275 2002448

X, 18HDRBIEETAELL 2D, ), ASTIEER]
THZ I3 LT 5OTHEEE L FEEEYIIHED &
I RIEERLTVA.

Al L AL, ASOEROILE T K 3.2.6 1R T. ALDIR
TEIER 22 B LB T AL 2 0 27 D/ E (30 DUREIL A
FhRE, X, SR EMIEE 324 SHEL TWD,
Al L ASOIEIT 198 T TIRETWD . X, F LTI
LT ¢, ASOIEIIZAL L D K&V, FLBEOMER
32410 T V5,

T BT

AL & ASD FEIEEY oL A B 3271087, 2B,
B 324 LA, ¥—2BEcY— 7 2R L Twh, 18
WUTCILAS OIEIEATAL L ) 272 D RE WS, FLL
P 3R & ARIEASN T K A DT, SN E kb,

3.2.2 60 gal DAX 2 MV

AL X AS ORI 5 LEAEEY O AT Vit
M 328053, &40V — 7 EEKIZG1.5Hz (0.8F)
L#45Hz (02F) T, LEHEEY o EREIEIE
BSR4 50T, HRIREHROZEIMOIEITEE
FRITT. E— 27 ORBEIEHINEVETH .

REICAL, AS, ALIZDWT AR % JepE & EERRE
WO ARy NVHE R 329~ F 32111087, KEL
54— 7 % 5312 LT Period 1~ Period 4 DIXEIZ417 T
ANRY MV ERD I, ERIERED L) TH 5.

Period 1  PEZ 7 K E L5710

Period 2 | B 7 KT EABAE
Period 3 ;| ZRWE TldkE EA B
Period 4 : /K _FHHT LUK

Period 1 TAL O FERHEEW X 4HZz LT DIRE 2R L,
FHREIE3Hz E OHZ TR & R 3EIE % /R 3. Period 2 Tid I
EREEY L IHz TY — 7 %75 L2 Hz LL B CIRIRIEIER 12
INE L e B, FHREIZS.5Hz & 8HZ U E TR R A & VIRNG
%759, Period 3 TIIFEME L FEMBEW OICEIE2HZ LT
TEPLT WA A%, IRIEE EEEEY O F RS . BRI
4Hz D F TN A 7R . Period 4 D& Fid Period 3 12H 72
@ % 729, Period 1~ Period 4 TAL DFEFEDILE AL
(H32.11) OXEGEL EAELENTH S,

X 3.2.10 D AS Clid Period | ~Period 4 T LS EY & &
BOBENIZFR L TH S, ¥— 7 #EEIL Period 1 Tl
2HZEBTH Y, LEEEY OGN S.S TEEIHT.S
Thb., U—7HFBIZAL L) 220 ) KEVWDT, 2O
e 3248 LU 32TICRAFENHED. H45HzD
RS O LIERE T ¥ — 7 134 UV, Period 2
~Period 4 TIF ¥ — 7 REPHUIH 1 HzTH ), LEPHEE
Mk R IETE S B LT\ b, 2Hz LA L TIHIRIEIZIER
IZ/NE W, Period 1| TIZAL L DENEETDH %05,
Period 2 ~ Period 4 TIIED/NEL 5.

B13.2.11 D Al O HEE I Period 1 T3HzW ¥ — 7 &27R”¢
A5, TAUTIHEED 1 RY - 7 BB TH S, Period 2 Tl
2O 73 1 Hz\Z#8) L Period 4 TIXH 2 T\24. 5Hz
PLECM S S B DS, OO ORELER L
na. ‘
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3.2.3 60 gal Dl 53 i

B 3.29~K 3210120 %, EEEEY OREIL3Hz
DUFCHELALEEZOLNLADT, 3HzO T =37 4 )b
y— %YL, w— 7 LB O WERGSA, SARD
oA, WEEROI A F K 3212 ~ B 3214 1R T

2S5 i TIN

AL & A1, AS & Al DI# % ZEHII>W T 3.2.12
WRL, BELLTIHZDNARNAT A VT =D 1 %
KL, KIESHIZDNTH 1 FIZRT.

By, Cp, Dp, B, TIEAL DIRIGIZAL L O /AS {2 BH,
B, C,; CIXASOIRIED AR E (b, T EEFHEE
MOEDREIZ L >TELZEZEZLND., BIEAL A,
TIZ AL DIRELSIEF 1N E VDI L TAL, AS DIRIF
RE L, ASOIRIBIEFFICRE Vv, F, F,ORHE LT
ITAL X ASOIRIEATAL X h 20 K&, BRGAAHDM
TWABHETH L. G, GlIBWTh, ALX ASEE Tw
B, Bz b MRS ORI, HREET RIS
bR O FIRIREN R O = OIS K B, B
HRESEY OB L o THERGFIEVYTEL S,

BHzDONA AT 4 VY —THELNLERITHEDOE
ez bbb, NANRAT 4 VY —EG, GIZDPWT
L7275, Al, AL, ASOIENEIZ/NS {, AL & ALIZ—#B
PR EIZIZFEILCH L. ASIIO2 0L B 505, 56
SEXOHFEELINE, BBEFEEEFRLTHL LR
LELTHS.

KEDA % G, GAZ2W TR LA, # 3 mllETH
BT S TRIE L, UF CIRSEERIIZIEE > Tk
W, IRIEEOEFRIZ1ISmIZHHDY, 2m~3mOiTd
BRI LT AL 3 mEL T O Tl s sRaAF 127
453 5 DSTARILREN B o TWA O E L L E
ZHND, 37— ADOKEGHIED R VP THEDT, H#
ML TIEIZR L CTh A ERRE L. o TNNAIRA
T ANY DR LN TS B,

WD AW 54 & #5507

(Ar, Ay, (B, By, (Cp, Co iZoWTHAMI A &
Hile e N0 & [ 3213 B LUK 3.2.14 12777, AL, AS
D AW EEEEY OB OFBDIZHIZAL LD
EPELTWA, X, BEgIA LA, G &G, TIXAL L AS
OEFEIII TV A25, CL TIEAL ORIEIZ4m L F T
Al, AS X h/h&Ew,

WA ORI SE AR L7z 3m LAk & DUF CHRIE
WEEZLENRONLETH S, ZOMEMAILIALASTIZ
He,rThd, X, ALOGAIFAI LRI TH L. CL
D 3mULEOFTTIZAL & Al OIRIEIZAEE L TV LA
B3213TCHFL &) X ENRLNS,

3.2.4 60 gal DIEE O—H

#3211 O, EHEEM, FEBEYOIERED
IEIRIED B2 RT. ELOEOLNLEEOED %L
TR T.

< A, BEZITIZAS DIRIEATR X\,

- C, D, ETIZALOHEA AL, AS L D IRIEIVN S v,

- F, GTIZAL, ASOEIFA K E VAT, AL, AL, ASD

LRI TH D .

- EREZEAL & IR (MUTARLE) X eREY I3 T
H5H. C, D, ETIZAL ORI 2L AR
&<, F, GTiaiisciz A& s, BEEMIERZ0
TEFTOMIRSNL.

HORESLHEREIEET 5720, A-GR
HOFTRCTIIHEZFELE L.
3.2.5 60 gal DHEME S EREK :

W ARSI AL & MR DA 2R I3 5 A i T
O THAH, ® 325 AT EMEE (4.5m) OFl% R
L, B 32162 & AR (R EE) O3 X
B (S1 1A, B, CE:gIZ &4 /X, S2  ERglegd
NKH, S3 L GEEE A G D/NXRE M 3.2.05 Bl o
F—V v h%245mE25mIZOVTRT. —E v ME
O—NAT7 4 M7 —%BEHLKRD.

A EATIE AL AL DS TH 525, (AHICHETED
HbH. ASANE2SH T CTIIREREDDH LD, LIFEIEH
M THL. Lo LAHEIRBIEE T OESTFET 5.
ALASORMRIZ 25 F TlaEdvk &S, DIEIIZIEHR
HTH 5.

F—Y v FORE LTIERD L) TH 5.

AN (4.5m) Z M- 2 S, Clday Bl g S 5
BAREEREB IR VST LT {270 h 4. AL, AS
WML 2 ERA RS A, S, TR BT %
LS, Al OBSRRZHENEEL T L HEDNS
A, FIIHT LTSy CUEABELEIR SHFTE L T,
25mD SOV T AR LA, ZOME TldsEaeiwiki
LT\ T45mOFEFIC LB U T OE K E
<, MREMIIAE . X, HEPHS 20T, HE
HER R S

BEDTDS, (45m) IOV THITEEOE &% Ko
TRL72AS, AHBEAHREIC 2 D AECHMEIR T E 5,

3.2.6 120 gal DK B

BB 2 i, e EEAE S OEN, B
SEWOIEE I OWTRT.

BRI ATTRTE & 34 — A OKIEREF: (60 gal & [7] UL
B) # K 32178 X O0K 32181k 7. 108~ 1580 L

IR SRRICENSH S EEZLNL, IREIEIDED
BN E LTV ARV S 505, EEIT NS wELT
FERAT) . EOLE TlE RABREAT20F £ TREREL 72,
KIE FA OGS 60gal & ) BV TH 4 OIS
WIAIH 228 F Tld60gal ¥ B 245, R LFEEMHT
B X, ALTHEEEEEY) & OB NARIBISED S
B, ASTIE—HL T2 b 60gal L HEETH 5.
A K 3219125k L, 60gal R v—2 L7z, <
— 7 LEBHEREDL ) TH .
AL A, L BRI =T OMITREVIIEREIRIEO Y — 2
(DAL
By, B, | KELFA D —TOREO Y — 7 (LE
Cp,C, » KEERN—TOBRBTRBOKEVE -1
fica



By KR A HART T FE BT 72 B A

Dy, Dy ¢ Cp, COHEBE TEBEAMDOTRBORE VWE -7

(VAT
Ep, B, [ REEFAN - TORTHTEREO NG -2
LE

F, Fy | KIEEFH TS DE— 7 fLE

G, G, . KEEF#THOY -/ HIE

Hy, Hy © RE EFRTHO208EM L 72 KIREDO Y —
VAVATS

IL, Is © KFEEFETHGSSHEBLRIEOKE WY
A

HEEABREOHANLET B~F) £ TIZALDOM
FTOWRREIAL L D/PAERY, EAHZIZAL ASHAL L
D REL 7 AHEMIZ60gal & [FFECTH 5.

T % K 3220 ~ X 322118 L7278, WEICR
ENLMEIL60gal & B L RNAELROTHZIL LW,
R EREE Y O IR TS DWW TR 3.2.22 1R L7
Y, ALIEREOEENIRE WO TISH~ 18F TR
BAS L W b/ s, ZOXKBETI AL DB
BV, BIERD X ) ICALOMEIZAL LD AE VDT,
BN DB L THOBERGND,

FAHDBAR R T 5 725010, 22-45 8 D E kT % Bi
KLUTH 3.2.2312R7¢. AL & Al OO ILE X ) 74
FEWS, ALDIRIEIZ/N SV, ASE AL OIS X )il
ST CHRIE D TR E . AL & AS O RARKEIE Y & 3
BEOENBETOE L R LD, ALOBE I Lg%
P EpE L 3R 208 %R L, ASOBEAIE REHEEY
CEBUEF LAY T, COREEEOMENAL &
ASOEBEDOINE I EL 52, WEOKEORRIZED
HEL 5.

3.27 120 gal D AN 7 BV

AL, AS, A1IZDW T ATNIH 2 A L FEsRE S O
A7 MV E R 3224~ 32260217 F, KIEERES
— 7 %5232 T Period 1~ Period 3 OFFZIX B 43T T
A7 NV ERD T, ERBIIREDLHITHA.
60 gal & OXFILELRD () IZRT.

Period 1 : KIE L5HT (60 gal Tld Period 1)
Period 2 © JKIE - 5#8F% (60 gal Tl Period 3)
Period 3 © AKJE EFK T L (60 gal Tld Period 4)

KELEFA - TWHDSEKMERE L TANRT PV
RODL EFDIREFFEFEL PGS,

60 gal @ Period 2 (ZxFed™ 5 X%\ 45, Period 1 ~
Period 3 OFFHIIHHIET % 60 gal DX Tk 7% & 13
BE L% O CHILEIET 5.

MY — 7R E5#I12 LT, UFETPeriod 2 &
Period 3 ORXMOWE % 2T L1, HHTHT /82
JTANT—%2HzE L7z,

3.2.8 120 gal D% 51

BN DOWT2 HzD T — XA T 4 V& — TR 725
BE 32278, 2HzONAISAT7 4 V¥ —D 1%
R X, KESHO ISR,

KIEFEORRAEBTNE, BEBHICBIT5ALE
AL DOKRNEFR, AS & Al O R/NEFRIZ60 gal & AR T

#2275 20024E4 1

HhH., BVMZLE, KELEFERME LR THIOE,
AL, ASORIEIZAL L ) KX 5 F, EAPH, &7
EETIEEFVOENREICRY, ALOIREI/NE %
D, ASTIEKE 2 HEEIT60 gal DFEIZL R OHN:
HETHAL.

60 gal TIFHETHSSHEAO RG] % KR L &b o729’
BEOZOR LT, BEWIMEE D AL L ASOBEO
FEIIEECTH Y, MEITHEPL Twb.

IBIDNA XA T 4 VT —DFER LD, HlERFEFE L
ERTENTETH A,

37— ADKEFAFTZELVWOT, HBEEMFIEERKED
IIVWEZTRVWTHA )., KESFHEY, WKILE
(15mME) CHEEERIE LI EHETE S,

3.29 120 gal DIEBE D&

FIILBRBO—E 4 RY., R 3220050 N0N5F5
1260 gal DFE 321 DHE L FHIBTH S,

120 gal DGR % B HIIRT .

- ALDOIRIEIZAL, ASX /&, B-EETIEC
DIEMHPHEETH S
- AlZD,E, FCREWRIEL 5 5.
< HHER & IR AIIEFAI L T 5.
cAY G HTUEHEREEWOIEEIIETOAEITS
LA L PR TH 5.
3.2.10 120 gal O i KRR

10-30% (LA-BIGEED» SR THEHZ T T) £30-50
BORBIZOWTHI— AT 4 vy — % FHWTAH -y |}
RO 7z, X 3.2.28 kR L ARKTL, MUl RO &4
EEOMRERT, A e TS5 E -y b
TR (R AR VDS, AR EEE
DEEIIITETH 5. ALOLELIZAL ASLH/hEW,
K 3.2270Dy, E, TIRALOEIINSWOT, D, EL %
EL 1820 0K B2 B L CIIR L2, AL Ol
(MAER)) 1AL, ASE /S, EHRTEOA —E Y
FERT. ALOBRINE 2 ERO—D & L THM
LA—Ey FERMCEPEZONL.

3.2.11 HB IR ENC X B H OB AN SOk

MOLINEEE ) &t kg CLUIBELE) 264
L5785, TRt X 5 1 RIEIEE 2 R A,
& ORIGR A AEAB T 5 Fd I8 L v, 60 gal & 120 gal
DI — A DWT Z DOIBE O % 3 A 7.

ALDOHEEZBNERY, BT 5. FMELHOICHERD.

AL FEHEED DS 2 O T, AROIE ) IE R IRE O A
DHEL D, ALOKO AWRTIILIEM T & WigIRS) A 5
HEL DD, 45 mOBEEIZHEISTVO T LEEEY O
EMhHEE L WEEZ S,

B> TA4S5 miZBIT L AW LB O Z TR TRS)
DELLE2 D, 1G5 N HBRIRENC X 5 ALOE AR
EAIDFABHE B A, BB EREIEND,

60 gal, 120 gal lZ DWW CHEMT) & AR OB T K 3.
229-18 L OB 3.230-1 12777, 20DHRIEFALEH LT
BBD, FAMIIPEPIIRKECDT, EERDD,

R L IHIBIRE OS5 ChH D L HE 2, 3.2.29-2,



KA AT A % 7R L 1 B 2 BT AR O IRE) EER — HATE

X 3.2.30-2 12 AW & DILE R RS, 20 DRI OIRIE
DFEEREVH, - BTN TH S, X, 2204k
BOHE LY, SAM IS 2 HBRGOFEROY
BN D. I X > TRE DN, KEWESEOH
TIEHIERETH A .

AL L Al OWBIESIC X A %FEOLEY 1 3.2.29-3,
K 3.2.30-31 R L7228, 200 B GIIEE R .

60 gal, 120 gal DIFEIHIZALO Y — 7 DIRIEIZ AL LD,
AE L, 60gal TIEF O EETH D, AL DIRIES
INEL ZAERE LTI, BRI LEEEDDE
PRS- EZHND.

B 3.2.29-3, [ 3.2.30-3DIRIFDO K E VLI TIZAL &
Al DFEFROMIEA BV OTHEESEL FM LS. RIED
KREVE 32190 FRLEE (92158) 261k, AL
EALDEIZDNTHIOEEN HRETT 5.

45mOMBFK ) L HIHEEOEEPOA -y 2
3231, 32320105, V=2 ¥—rnaRL)KE
HEALOHMBEE IHRBIZAL L D/ANE D, ({ighks,
AL DHEEIIAL L D /AS L, BRI REwro6Th 5,
Z OMEMIETHTR O W AEIRENC L 5 ALDOMOF AW 1
AL XD /NSVEVIWEERMEF A5, L, 60gal,
120gal D7 — A2 FECOHHEIBFAL T b, b, #
il % AR LT A A OREENO #uR RO (SR T 12 R
Bt 5.

BOCVER S 2180 & B RB O EITERE 2D
THMITE T KA.

3212 £&

60 gal, 120 gal AFIIZDWTAL AL, ASD3DDET L
DIEROHLE AT, BONLHBELUTICE L D7,

1) KELFEETALOBEIZAL L VIRESANE RS
A, ASEKEL LT, ERAMET )V L ERAMET
WV OFEE R HLER LB RS, LA LAKELARZIZE
AL £ ASOIBEIPITL 5.

2) AL & Al OMOILE T BRI (D VSR
Bah, TOREOEEIZLY, ALOMOILERIES
INEL B EEZLND.

3) AS T3 & fEEYN LR CIRE LR L, VESORNE
EFND L) RINEERT.

4) ALIZDWT, HIBIREIC X 2MOIE & KT W
METIEML, Al LB L. HBEEPFELTH-
ThH, WBERC X 2o hdEw 0 d 58546 L &
WIBETIIRL A ERIR L 72, o THM RIS
LENELDLHII LA,

5) HAE OB RO B AR R IR L 2,
W, KE EFBEETRET DHIRLB OBER b g
TR E L 5.

6) LA EOMEIL60gal & 120 gal OFE FI2 3@ L THEL
Twh,



By SR F M eI R 88 %2275 20024E4 F

Plan View

1,800

Water Level

Foundation

. | 1,800 ] Pin
Line1 12.000
Unit: mm
Al €TV
2,500
Super Structure
. (M=14,200kg)
i Foundation
Water Level (M=1,800kg)

Linel

Steel Pile

[-——-’——j Pin

@ -165 X 3.7

Unit: mm

3,500

Lamina?hear Box

1,200
500
Height
4,000 6.000
1,500

Section View of soil — pile — structure model

(AL and AS models)
AL, AS BTV

K321 EERTTIL
Fig.3.2.1 Test models.

vDepth




KA AMT LA % B 7R AR 12 B 2 BT ARE O IRBY EBR — AT 32

60Gal ANTDIHE

L 1
5 10 15 20 25 30 35 40 45(s)
|3.22 ARNERET—YILANRT bV
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Fig.3.2.3 Pore Pressure at height 4.5m.

35

40

B3.2.4  HOMEEEO L (height | 4.5m)

Fig.3.2.4 Comparison between pile curvature at height 4.5m.

AL

AS

35 40 45(s)
Ba3.2.5  JefE L REMEEY OARNETEO K
Fig.3.2.5 Comparison between foundation and
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Fig.3.2.6 Comparison between foundation displacements.
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Fig.3.2.7 Comparison between superstructure accelerations.
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Fig.3.2.11 Spectrum ratios of foundation to input motion for A1.
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#3.2.1 IBERIE—5E (AL, AL, AS)
Table 3.2.1 Summary of response amplitude for A1, AL and AS.

BRI ATy A B c D E F G
KEEFKR BESATE S | BItATE® | hE] | RTHEAT | KRTHE®| BTH® | BT#
ETIL HRAE
Al i INNON RGN R RR RN AR (R () |d(d)
BREE G i i X x PN i X
i S IS R EICG R PC S PNE.S:
AL BREZE A i e th X X i X
tEmEE |k X i e th i e
o KA(B) |[KAMR) [K(ER)  |[RKK) [ RRKRKIKREK) KK
AS BT KK X X X PN i X
LEmEE |kK X s i i i $

T BB . O L ERG.L-3.omiL B &

K 3.2.05 MEMEROILE (height | 4.5m)
Fig.3.2.15 Comparison between relative displacements at height . 4.5m.
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Fig.3.2.17 Input motion. Fig.3.2.20 Comparison between foundation and
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Fig.3.2.26 Comparison between spectrum ratios of foundation to input motion for Al.
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JGERIE—E (A1, AL, AS)
Table 3.2.2 Summary of response amplitude for A1, AL and AS.
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Fig.3.2.29-1 Shear force and inertial force.
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Fig.3.2.29-2 Shear force of test and shear force due
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Rig.3.4.4 Calculated pile displacement and subgrade reaction using static loading tests results before boiling.
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a—2EAEq B e K
(keflcn) (m) | (kgffem®) | (MN/m%)
e Al BL BI 0.5 15 12.3
(m) D N B e N B 1.0 20 14.2
1.0 15 20 25 1.5 25 22.0
25 10 45 80 2.0 40 34.0
45 soLLE 80 LLL g0LLE 2.5 45 39.8
3.0 60 52.0
3.5 80 69.4
4.0 - 69.4
4.5 - 69.4

#:3.6.5-2 RE2.5mDq,, ky
Table 3.6.5-2 g, and kj,; at 2.5m depth.

E4 qc kni
U — X | (kgffem?) | (MN/m?)
Al 10 8.7
BL 45 43.4
Bl 80 69.4
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