AR ZB KPS E R 55515 B AL 20 4F 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 51 B, 2008

B i A RREF DB A IS DR

FHAE - EE S

e i

* AR R ABE LR JE R

£ B

HBRFIZ B D B RHGE FOBNNER Z B 2 R 3 5 720, 3 DA E R L O
EREAT 2 e U7, BUEMENTICR W CiE, BB 2SN 2 80 KAR O W1 R L0, &
W LEEBOET LD FikR &, Fix OS2 B S, BITSRAIE OB SN 5
WZRIETHBIZOWTEREIT o1z, TOMRE, AR RNGE T OHER T 2 5 R <
TR 5 7=DICiE, HEBHZMD 2RO RKKOYIMEFE— 2 > MaofMicREIND, &
W72 IS IR RE R EMEICTHELT 2 Z EBMBEARR R TH H Z E DR INT, £, fafikd
MR 2 kG & L e, Mo RK - TERERMICY a Ay NEREFEATH LT,

PABERm LT 2 2 EnbroT,

F—T— b arARK, MEIRE, ORISR, ARSI, W K s

1. [XFC&IZ

B AR T, o KA Tk & bl U T
PICEECH Y ERBALLRMTHDLZ &0 n, #
Mk oEEmHS A< BRAISN TS, LMhLED—
FT, FAuy RRT v ha—TIr e AWz Ax
W ITIEICH AR TKEFMDO=bArBREL, KHE
W2t % BERR B SLEURMGE 7 D e 55 1 23 30 4F R RE AR
INDLEITRH-TETND, I TARMETIT,
FPHERCRB T 5 B R MGE S OB 28
IR T D201, HOHITIE W CRARE) JE 5 &
Fhe Lo, fenC, ARREFRIEIC K D EBMEMENT % 5
ML, MRIEBROFHEZRLDL & & HIS, BITSE
DEVBFERICRIETHEIIONWTELE LT o7,

2. EDLRERER
AFETHE, BOHRMEBROBPEIZONTHEND,

21 BLDABFTEELRBATEE
AREBINIE, K F B KA SEHT 0 35 0 77 ik o 2
BEMBEHALE, 7—A0BEGHNS 7T v hA—A
CHRELEHEOTLE CTOEE TS 5 A R EEY
RIZ2.5MTdh 5, e RKim DN E ISR S %2 AV e
VWERIN 72 FEBR T200G, RENR & AV 2 M2 KR T

IERBIE OPEREIZ L D HIBRH50GThH D, /oK
Tl B R 13200G F C120kgTH 5,

AREBRTHEMHLIZIESAWEEIL, Electro-
HydraulicB 2 OMET 7 F 2= — 2K ThH 5, FRENH
BoIRT Xa b —F X, MERSTRED
HIEREER L, TA7 by 7Y arE RN TET
ELT—A RICHEHENTWDE, T4 RICEES
A EIEE , — hRYy 3z, BINENICRE SN
HIBHAT A7 by 7Y a b ERLANZ A L
TYVE— ML, EHOY 7 b (a8 %
WCIRENE ORIEEEE 1T 5, IREFIEIZIAIIES
WEOMEY—FR VT Eary bae— L3252 LT
TXabb—Z B INPEER N ACHATDHO
BEFAMT A LICLVITI, Z OMWMET— Rl
FAUE, PRl p A A TR X IR ) & BN &
FKAETEDZ L0, MIREEBEEZHE LTV &SN
STERER DD, 127120, AEBRICHWIZIRE A i
HEITEMHEEE RO, MEEDREE LTHEDS
NTWOLIERE AN T DHE1TE, F e B L
WACEBR LT b DEATNTDRNERD D,

HOFER T, MR ORERPUNDSE, BEHGO
NFDOIEEZ 52 TERT DL LITX 0, EBEDM
BENIS TR ZERMICHER T 22 6N TE D, K
LR TITMER U0 2 =, LRI Z &
DARRWIRY, HlEAeS1E 7 hE A TR — LT

— 339 —



RITbDET D,

22 FHRIDRATLEFRIESBRDORE

AREBIZB W THWZ R, T X ToER
r— A2 HSE CHEE R (SSKEL : A6H-50) 5f#, L —
W—ZNrE (F—= 2 A% LBP-080) 1f#, MIFK
J£3F (SSKiH : P306A-2) 3fHTH 5 (Fig. 1) ,

IR, L——ZNE, BBRKERHO T —H
i, EOBEEEEOT — L RICRE L-BOTARE
(R ERIFFEFr Sl © DC-104R) DT v FTF ¥
LT LR S AL, EHRLANEZ T L CTEIIEAN O
HUHT A7 by IR arTF—ZOERE, ik
DEEZEATH ZENTED, T—FRBHY 7 Y
=TI BOTHRFHEN O 1 7T & (DC-7104) %
FAH L,

Fig. LI m 9 &L 912, AJIMEEOFHHMH & LT
HOMERIZ1E (AL, TR OLAMN56.75m (B8 2
47— L C13.5cm) , JE2 5 10m (B A 47— L G20cm)
DEFTIZ1E (A3) , LRFOLEMD H4.5m (R 2
= T9m) , EASH10m (R R A — L T20cm)
DEFFTIZLE (A3) , BEMloOMERICLE (A2) , B
SRR ORIBICLE (AL) DFFSHEONHEEF & 3%
BL, L= —2&N0E (D2) 1A SRR O K
DOAKVIEN 2 JET D720 T EEcEE Lz, i
B K E BT EAE O JE 2> 5 10m (B 2 7 — )L ¢20cm)
DOALEIZLIE (PL) , 5m (8¢ 2 5 —/LCT10cm) D
friglz2H (P2,P3) DE3HEZFRE LIz, F-#hifE
— AV NERDID, FRO KLV 2em (B2
—) FT&EHEL (ML) 1£2.25cm (BHL R 77— L) [#]
fRCaFHoWH (AR f CT20MH) OOT AT —
BEELN TS, ek, B —REOBEIZIZHY
SREAV, HxEFTEDRSICEE LT,

23 HEEDOERK

FAN 7= 48 o N ~FiX45em X 15cm X 30cm (£ & X
BATE X @) CTHEOM A Z#EH L, F o
RITAERI T 7 AT, RIK & g o X852 Bl5 7
L2 ENTED, MBOEKITIZTXTOERT—
AR TEERE 2 L7z,

faFn & 5 EEB TRl X 0 o BN
TIRAEMHT 5 2 & NS, A TIIEREICAE
LTAMr—X (FHFRAKERELT— AT —
TNA) BHERA L, BEREEKICE?LTHBICH
HEEZONDARLH DD, VU artA Nkt
NTEEICBIE TS D, £ O 7O HBEIERATI R E
FHCE D EIR T CHIEOKMERF LN THWD Z L%
Rl L 7o, IRENSEBRIZ50GH; T1T 5 O T, FELANZHE
S TERIZBWTKRDB0EDORED & D& iz,

BRI L CIE 7T VI = MREFE L, F

(229mm)

D2 A4
]

Sea Water  GLI|| § 27 E\'} )
9m(180mm) G2l o
a3 |l 6.75m ! sm( [00mm)
A W—(Mr | (135mm)
rrrrrrrrrrrr BG5S ---- @l
A Gelll PI A3
e——— G71|I | M.25m ! Loose Sand
11.45m 45m G|l [@25mm) pgpe [PCI00MM)
(90mm) ! ) !
: G|l é + y
Pz GIOITY 1‘ P2 )
; Dense Sand E
i Sheet Pile Dr=90% | Sm(§00mm)
: i Al
Y : ; Y B

= > DI
22.5m(450mm) () PR 2 A — L
Accelerometer
@ Pore Water Pressure Meter
— Strain Gauge

Fig. 1 Cross-section diagram of the centrifuge model
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Table 1 Experiment cases

map AOME ARNEE JERNEE

Z 2 (mm) (Gal) (%)
DC1 0.5 56.7 70
DC2  EZigW 20 191.0 70
DC3 3.0 258.6 70
SC1 2.0 141.2 40/90
Sc2  faFnE 20 101.4 40/90
SC3 2.0 210.9 40/90
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Fig. 3 Schematic figure of liquefaction front
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Fig. 4 Finite element meshes for the analysis
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Table 2 Sheet pile parameters for the analysis

YUOE | gAMREIE | RTYUL | BERE
E(kPa) G(kPa) v 0 (kg/m°)
7.03x10" | 2.61x10 0.345 2.70% 10°

Table 3 Soil model parameters for the analysis

NiE | E2HE p3i 2 ik
M 15 MED
AN -4k B
Rl E3
0 Gia Kma [oR
(N) (kg/m°) (kPa) (kPa) )
DC 216 | 144x10°| 1.248x10°| 3.256x10°| 41.15
#& | sc1 6.2| 1.86x10°| 5537x10* 1.444x10°| 38.47
?t( SC2| 62| 186x10° 5537x10° 1.444x10°| 3847
& | sc3 53| 186x10° 5018x10° 1.309x10°| 38.24
ERAKIERE 31.2| 192x10% 1596%10°| 4.162x10° 42.33

Table 4 Pore water model parameters for the analysis

NfE
BIRIE /ST A—4
(N) S Wi P P2 G
& | SCi 6.2 0.005( 1.156 050 | 1.115] 1.601

}Ijt( SC2 6.2 0.005| 1.156 050 1.115| 1.601
Bl sc3 53| 0.005| 0.760 050 | 1.131 | 1.524

JEIRIEE 312 000513670 | 0.50| 0.665| 7.532
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Fig. 5 Bending moments of the sheet pile before shaking
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Fig. 6 Lateral displacements of the sheet pile head
after shaking
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Fig. 7 Computed deformation of the sheet pile wall
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Numerical Study of Dynamic Behavior of a Self-supported Sheet Pile Wall

Kyohei UEDA¥*, Tetsuo TOBITA and Susumu IAl
* Graduate School of Engineering, Kyoto University

Synopsis

Physical model tests under centrifugal acceleration are conducted and results are compared with the
one obtained by a finite element analysis. When the lateral movement of the sheet pile head is fixed during
the self-weight analysis in simulation, that is the same condition as the model tests, computed bending
moments due to consolidation agree with measured ones and also deflections after shaking are generally
consistent with each other. While if the pile head is free in the self-weight analysis, computed bending
moments and deformations disagree with measured ones. Thus, to simulate an existing sheet pile wall
behavior during large earthquakes with accuracy required in practice, it is necessary to obtain in-situ bending
moment profiles and input them as an initial condition.

Keywords: self-supported sheet pile, seismic response, centrifuge model test, effective stress analysis, initial
stress condition
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