+ARFEEHIE No. 582, /11-41, 295-304, 1997. 12

OGBS H TR — VU U ERS SUNERE
DA LFEEICEE ¢ 5 BIREER

£ IE &

NERE T KRR HFBFZERT (T35 REMILERRTE3 -4-17)

BRI L 2~V VEBRBIUZORBIBT AREROBERRIZOVWTRIT 720, F—VVE
BE LA A S UEAMSY CAMTEPICER L, ERBORFIGH L EKEOALAILHEREET, &
OIS NOERICERE1T- 72, EBRERICI D, ()W — VY OKEEN - (L TORRICHE L CERER ST
BOBWERREERRNCBRTELIL, Q7 -V Y ARFEULORERE, 7— v EEEOKELRL D
b, v ENNICLE THRMEORAMERNII) XN THS I L, QHBDKAALZFHICL )7 —
VSRR I NI RET AIITE— 2 v M3, IHEEE IMRBOT A ICRET B 2 &, MR,
HHFHEB ) FBHBOERIC L DMBER ST TR FRBTLIEBTIZ L, Pod o,

Key Words: centrifuge test, shaking table test, laminar container, liquefaction damage,caisson type

" quay wall, group pile foundation

1. $AVE

LERRIE T, B 87 LTI
3 — Y U EREOEA — M VIS H B L SKEEMOBE
FRAE LD, Tz, BROAEFEICL Y~
> REBEREDRER R SO TR ENATBUERD
HEAHRIE L) 9.9, BEEEY TIIBRL B AT
EBRBARIET A ELREL Y W, EELMICEE
EloTWnA,

br— v EBOHSERICOWTIE, T T THERIE
BR\C X BEFZE 199 HFRINTED, HICEHFL W
I EEERESHEIC BT B — Y v EROB KRR 1
gEORBEERICL VST LA, L Liadsh,
IO OEEURENERIT, EEC B L THEFITNS
WHIRICH T COERTH L7250, 7 —V ¥ DXFFHE
TIIRE S ZER AR TIENC & B HAR DL B D&
BV, ER T SR 2 IR OSH I ER &
Biblinddl), THLEELLVEIHS. 2D
I 5 WIS OMEL BT 5720, E B OREE
TBRICE Y, -y BB O B RS L
bDE L TXZeng'® " DRFEAH L0, TORFFEICB
WTIRANA T % AV TV 2 7 DRI O AR O A
WHREIDSIHT o5 & L, MBI E BV Tna 7z
OEKMEL EFERBOBRR L EL ) FREOTIRE
BREFBRTAEVIHEPLRBUT LIS TIRE
VL KBEBILL D =Y VRO A~ LI B LA

295

AREEAL - R T2AELBHECHEL UL, RECHER
K% 0B LU T L4 R/ MRS 55t 2 E U A LEN
BHEY, TTHEREDA D X LADTHBRHENT
VL EFEVEWE W) RIRSH L.

T/, R T R OB DREEY 1T IR
DPELBRAZINTEY, 20X ) ZHRIEBEIN LR
BB EX RO 72 OIIE, BRI S BIEFRENC &
BHBREROSE IR 5 LEYH 5. JFFRENC X
LRMEROBEEICOVTIE, F&S"® Yasudaetal® A%
HERIEEIC L AR 1T > T A D, EROBEHER T
WERE LI DIZI3 > TBHTERERD I7°8HN
bOLMES TR, EEEEIC BT 2 HEOAS
REN L AVHMEOREA DAL D, AR &N
TS LIRSV, FHLZIEFRINTNS,

ZDEIREED S, BBOBERILIES F—V VB
BE o DR BT AMERE OB ER R I OW RS
570, ERh AR CANIRBI SR A I LA TE AL
PRV, EBOBNRY -V VR L FOREOERD
PEBIEED BB EFMMEL T i oWSsh &
RIRRFARIC S 1) O > F A V& AV CERMC 3 2480
Z RS 2 ELTIHOBRICERET> 72, #IC,
=V THROBBE LUy — VEEHBO RIS
=V Y OKEEM - LTI ED L I BT B,
=V VERORET ANEOWE L BERE E 0
LI RBRETLOPEEH L TEREITH



Table 1 Similitude requirements used in the tests

Symbol Scraalgo Unit  Prototype  Model
Thickness Hgy 1724 m 10.8 0.36
Sand .
stratum Density Py ! glem® 1.73 (173
Permeability & 1/ cmfs 3x10” 9x10*
Bearin i
stratgm Thickness Hp /A m 0.6 0.02
Height H 1/ m 4.5 0.15
Caisson Thickness L 1/ A m 30 0.1
Density 2, 1 glem’ 2.1 2.1
Length of pile L 172 m 9.6 0.32
Diameter D 1/ A cm 30 i
. . 1.0
t mm 8
Pile Thickness 1/ A ©.27)
. 2 73000
Young's modulus E 1 MN/m 206000 (206000)
Geometrical 4 " 0.029
moment of inertia 1/ el 7828 (0.0097)
Bending stifiness E-1 1/ MNm?  16.1 2.12x10°
m : (2.0x10%)
. Mass me 1/ kg 45900 1.7
Footing
Length L¢ /A m 6x2 0.2x0.1
Structure  Mass ms 1/A kg 110700 4.1
Natural frequency  fs A Hz 2 60
Damping ratio hs 1 % 5.0 5.0
Exciting acceleration . « A g 0.35 10.5
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Fig.4 Time histories of measured pore pressure in the soil
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REPRODUCTION OF SEISMIC LIQUEFACTION DAMAGE TO CAISSON
TYPE QUAY WALL AND ITS NEIGHBORING PILE FOUNDATION
IN A CENTRIFUGE MODEL

Masayoshi SATO

A dynamic centrifuge model test has been conducted to reproduce the liquefaction damage to a caisson type quay wall and
its neighboring pile foundation observed in Hyogoken Nanbu Earthquake. The model, which was composed of including a

gravity type wall, a 2 x 3 piles supporting structure and a saturated sand deposit, was constructed in a large laminar container.

It has been found that 1) lateral ground deformation and settlements measured in the model are qualitatively consistent with
the actual damage behavior observed in the field during the Hyogoken Nanbu Earthquake; 2) lateral deformation of the
caisson is attributed to large shear deformation of the soil deposits beneath it; and 3) piles near the quay wall are likely to be
damaged not only at their heads, but also at their middle parts when large lateral deformation of the caisson occurs.
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