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Experimental Study of Post-liquefaction Strength and Deformation
Behavior of Silt in the Hangzhou Bay
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(Laboratory of Engineering Oceanography , Second Institute of Oceanography, SOA, Hangzhou 310012, Zhejiang ,China)

Abstract: The liquefaction behavior of marine silty soil is different from that of sandy soil under
dynamic loading conditions. The samples of insitu marine silty soil in the Hangzhou Bay were an-
alyzed with a special dynamic triaxial liquefaction test, which could possibly clarify post-liquefac-
tion strength and deformation behavior. The results showed that the shear strain of silty soil
could be divided into two parts: nonzero effective stress state and zero effective stress state, and
the deformation law of marine silty soil was similar to that of sandy soil and also the shear strain
when the nonzero effective stress state or zero effective stress state was subject to vibration fre-
quency, cell pressure, and emax. constitutive model on the post-liquefaction behavior of silty soil
is proposed, which could express the post-liquefaction stress-strain response very well.

Key words: marine silty soil; post-liquefaction deformation; nonzero effective stress state; zero
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Fig.1 Loading process of test on large post-liquefaction

deformation of silty soil
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Fig.2 Typical stress-strain relationship of liquefied silty
soil under static loading (o5, =50 kPa, f=1 Hz)

P 2 &R B 5 AR S R -0 R 56 R T 4R
IG5 3 BE AN SR Bk 52 B . 55 Shamoto™ ik gt R AR
Fim 77 7 A A SN AR BN AR e Sy AR
RN 7 ARZS I B0 B 7 e, A0 AR ZE A RO A7 AR A
A e, PRAN 3 Fe A — 30, 1A ok T S0 L i A Ok 9 2R
TR 51 i 2 o R A ) B Y Ak 22 R — R T i B
PO PR 4 5k R L AR R R B B AL T B 9 0 4 4 A7)
B, A R L o R AR X g A R
07 3 R 7= A A R R il ) LA e o FLBR K R g U 3 AR
TR 3 7 A7 250 B R BR3P 4 AR S AR L R i
ARAZBIN 1, LB BE R SA Shamoto 481 fT a2 SUHY
b - AR5 N - A 2 v A B B B B
Az (14 87 A5 ik Ry A6 i BE BBl 1) AR e o BRI b B
G5 WAL 5 B G R AR v R O L T 4
A A T2 2 pl 0 43 T 30 0 A AR A3 AN T 0 R AR gy
AT, OEER IR A R A PR G R A AT
3R AE v R K Ah T — 52 B PR A AR ZS L FE AR IS B R



537 4 3 3 1] BN

L G0N T T A R A A PR 0 BT 5 859

T 2 st B U0 B A A A Tk A, DA T B 3K
K DA 455 AR A5 R TR e o 7 I R v K AR 3% i A 32
FEARZS ) [ B RS 55 e L 3 RE 1O A R0 ) A & 1R AR
PAR A S 2, 1 7 25 D) K s 484 EKHTE’JEHLJI“*“
eo 55 AT B PR R S 43 AR RE R L Y Al g 0 AR
R E— & fH I, 7J<{ZIXEEJ—?T&*FJEIEEJK7<% rﬁ_
& FLIK FE 3 AS W R AIG L A 500 7 R 3 58 1 3%
WA B, R BT AR L BB BERR O 5
FEWKE B, S s B I AR FR N i 5 V“EB&EIH‘JI“W
e a» 5 AT 3 B PR AR 43 R X
22 KEEEMEZE

FE 4% 1) %5 FE 25 26 F 3 30 3% 11 K 6] 4ig 20 4
R TR R e K 300 b B AR e XM S A IR TR
I 8 0 28 78 TR 1 5 i IBE%ﬁFﬁ&WTE’Jﬁ

M & 3 Ca) . (b) AT E, 76 A0 ) BB [ 45 193
B TR ST 1475 T B G 20 107 28 401 %6 1 18 K A3 o 1
SER T ) 7 2 W A /1 B R b R YA I AR T i
. 3O T AR AT K 10 AR e, B
BEAT-R AR R . 2k 1 Ak 3 AR RE A AT I 95
I 3T AR 3K BRI » A AEAE AT U0 TIRES
FA I Ze 2.4.5.6 A i A Kl ) AR e 00 T 3
K BAYONIPRE TR0 S e, AR, HAGE
I 045 3 B A R 0 A5 T I A 25 S e, B B+
AL S N 28 1) R - AR R B A I B B
VSR NER T

3 MRIBEHEZ

30 EEpES

LT B T AR S R AR AR TR AR A
Shamoto & gk g B AR N7 AR 7= AR i) 19 A7 8500
TR A BB AR € B 53 R A RN 7 AR A B Y
AR e FIAREF A RN IR A B 0 S e g TS 43
=, .

B Bz A g AR B

e =g, T €4 (D

T BN SR A B AR e, FE AR 1 R R

AR AR T B AL, FEOR/ NS IO g e G L T

(IR T RS PSR | B Sy VA NN = DA

A e WU A A OC T -5 i 30 R g 0 AR P s
P75 SR

TEAR 58 B B B, 5l 78 4 R ER 4ok B T %A AL

IR NN R PARS so,llﬂiﬁi?[ﬁ/\@ﬁ ea=0,e=¢y,

T A AR e 2T R R 1] R e Y 2R

PepR B, S A F R R . IR ST AE o€ s

50F
40t
5 e /=1 Hz
f 30+ . /:OS Hz L4
R s /0.2 Hz
= .
20} .
L ]
10+ °
L]
... -
0 wormesnovesent®l ® 1" 4 ; .
0 5 10 15 20 25
N A /%
(a) #E A% (6,=50 kPa)
50
40 e0,=75 kPa .
aaj 0010250 kPa
— -
= 30 =0,=25 kPa . .
R . .
=20 . . =
N -
* -
10 S .
o« ee° -
() aaneAtanamactfiS et = == =7 . \
0 5 10 15 20 25
IV AZ /%
(b) [l (/=1 Hz)
50 ¢
L w=3% E
_ 40 fun™ s 0,77 B, 2100, 1 sy
o ¥ 203"
=30 P S PRt
2 OOO " -' Se
20 ¢ S L
Ooo N A“ -, &,u=17.2%
10 r O()O R a A‘ .. .. '6"
D RS .. °® [ ]
0 Mnﬂ"‘ ene»* .
0 5 10 15 20 25
NEAZ /%

Ce) I g5 Kl i) A5 (=1 Hz, 0,=50 kPa)

B3 HREEh-BEXZ

Fig.3 Stress-strain relationship of silty soil
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