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Numerical and Experimental Studies on the Effect of Inherent Anisotropy on the Dynamic Behavior
of Liquefiable Sand Deposit
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(OKyohei UEDA, Keita URATANI, Susumu IAl

Some past researches have pointed out the importance of inherent anisotropy of sands in soil mechanics. In this
study, a series of dynamic centrifuge model tests was performed on a liquefiable level ground by changing the
deposition angle of sands to investigate the effect of inherent anisotropy on the seismic behavior. It is shown that
the response of acceleration and excess pore water pressure greatly depends on the inherent anisotropy. The ground
with larger deposition angles was more prone to liquefaction. Furthermore, numerical simulation was carried out
on the dynamic behavior using an extended strain space multiple mechanism model, in which the effect of inherent
anisotropy can be taken into account. Both numerical and experimental results show that it is necessary to consider
the influence of inherent anisotropy in liquefaction evaluation.

1. 1Lz
1970 R L W FET SN TV Ao WIHREE ([E

X7, FE A — L ThHEEEEHRIE 200gal @
T == (P & IEFEIR (1Hz, #kGeHFRT 40 70) 12 &

ﬁ)iﬁ"%?éﬁ%(m’“,mm JEED) 0 IR % AT 7=

C R0, W R O 0 S R L C I
*Ef%foab\ﬁ”*i.%& I ERHLNI ST
5. LInLinn, #iERROWRIbizRESIND 3
M D B SE B L7 R 13 0 e e B 5 4 oD 8 AR SRR
WZDOWTIE, EERMAL SN Z. TR PW2" ° Acc? 15
ZeClE, EBRIOTEL LR NRATER % L e 3
tﬁ@%%*i@@@ﬁ%ﬁﬁﬁ@%k%ﬁ’@ PW3 © Aecd 1,

LB AEMERT D L BT, PIHIREER D PW4" ° Acc4
%ﬁ#ﬂb@%fw%%lbkﬁﬁmﬁ%ﬁ; 5
D, HUTEBRO T % AT - B EER 25  Unisinm

« KT (prototype scale)

2. AR ER -1 EERERE

SRR AT AR AP KB FERT AT D1 L ) i

A (2 2.5m) 2flH L7z, AKRSERRIT 50G 5 B-2 (CHR R (Accl), [BI-3 (2l fHife

TITH T2, MR r— U X W A sr— L@ 1/50
L%, FEBRERM AR R T. MR OHERE A
EAEEZ DT80, Tl ZPE O/ EITEUT 7R e
TREPE TIEICL VW ERFES Ui A4 /FR L7z,
AUBHZIZ B RS 2 L, FEH 3 R 13 60% & L 7-.
R T %, T2 o< W LAKRIRIEIZE L

KRR Td D A b\ — XN TR 2 ffn S E 7.

FERoOFIET, 0°, 30°, 45 , 60° , 90° D5
A — A DHEFE A JE CTHAR A (ERL L 7=, EERA A&
oL TR E S L, 50G S E T E b

AKIERZIEE (PW1) Zord. THOHFRE LT
X E D — TR T b B KE S I A %)
JEINTZELTWD. DFE Y, RRIEDFEAE L T
HZENDLNS. —JF, B-4 12”77 PW2 T, 0°
L 30° DI —ATIHIERIEA & TVl
%L, 457, 60° , 90° /& — A ClLimEEpR Ak
JEAEERWIAZ) EEEE T EA L TWD. HEfE
AENPREVIZEKEDENRRELS DL LB
KIEDTHERD R, SF DRI bREEZ & RD
ZEHLR-3MOHERTE D, KED LA ERAFE



—O0 degree

Acceleration (m/s?)

—30 degree

Acceleration (m/s?)

—45 degree

Acceleration (m/s?)

—60 degree

Acceleration (m/s?)

oo [ oo oo
W N P O P N W WNRFP OERFRPNWWNRPRORPNWWNRORPRNW

—90 degree

Acceleration (m/s?)
w N P O B N W

0 10 20 30 40 50 60
Time (s)

X-2 MERERZIE (Accl)

MNC RS & (R-4), HEREfA 2T IC > TKE
DALH ERY PR 0D 2 E bR TE

3. BRI IIRMT

BABSEAT 1A NS ftr 7" 2 775 I FLIP & H
WCENE L, W OMERKTE T AT I XRS5
DEEEERETEXDLHLOUBINTZOTHZERZL
HEAMET V2 Lz, Rimo#A L, 264
ITEET D0, BRRUCHTT I8 A L BN
T A =4 (a1, a2, an) ZaMHEIT5HZ & T, BEED
FENRBRCAAFIE T IEHE L 7 5m DR F2 8k 0 i 5

ZHUNIRBLTEZ D MREMDNH D Z & 2l L7z,

BB, FA VA B AT RIET IR R0
WBOTT MLOYERSHORETHS.

4. FEim
ORI SRR S L OV S I fiRAT & ST 5 2

—O0 degree

EPWP (kPa)
N
o

.-

—30 degree

EPWP (kPa)
N
o

—45 degree

S

—60 degree

EPWP (kPa)
N
o

[any
o

N
o

w
o

EPWP (kPa)
N
o

=
o

I
o

—90 degree

T

0 50 100 150 200
Time (s)

X-3 BRIFEEKERZIE (PW1)

w
o

EPWP (kPa)
N
o

[uny
o

o

[ea)
o

| PW2 AAAJ

N
o

EPWP (kPa)

N
o

0

10 15 Time(s) 20 25 30
—0 degree —30 degree —45 degree — 60 degree —90 degree

X-4 BRIEEKERZIEDLFBEE (PW2)

&, WoyE (EA) RIS HEEOWIR
BN L TR TE RV KT Z &N
HONL oo, HWBOHEREAENRE <251
ONT, WKL LT WEHIICH D L FRD.

235 3Chk
INHEE, BMFHE v o B85 B9 5 B
e (2o 1), + &, 18(9), 15-21, 1970.



