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Experimental study on liquefaction characteristics of marine fine-grained
sand based on critical state theory
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Abstract: The consolidated undrained triaxial shear tests and coupled axial-torsional cyclic shear tests are conducted using the

marine fine-grained sand to study the correlation between the critical state parameter and the liquefaction characteristics based
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on the critical state theory. The tests results show a linear correlation between the critical void ratio and the normalized effective
=]

normal stress. The results of the coupled axial-torsional cyclic shear tests show that the cycle number for liquefaction, N,
expressing the relationship between N. and v is proposed.

decreases with the increasing state parameter, w, for a certain cyclic resistance ratio. Finally, an exponential function for
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Fig. 1 Stress states of hollow cylinder sample

1.2 R HSHHERE
I FTH LR E P s, HRIRE N

10~45 m, M FE R BT WL 5 NaCl 25 5, 56
T RER BRI R R A B 2 B, Rl (R TR
A GB/T50123—2019) #HSHE, ZLRHE
ZONE AR RS (SF). RN B EHE G=2.71,
SEIRIAR Dso=0.28 mm, A5 E¥ C=3.75, HiEZ
B C=0.03, HAILHELL emn=1.398, H/NFLELL
emin=0.633, 4HKi & & F=7.33%.

S E%
3

%% 1 0.1 0.01
B2 /mm
2 TrEFRIRECHIZ
Fig. 2 Grain-size distribution curve
=BT 5 7 O [ A FR BT 56 38 R FH T
Hl & ke, PRI R, s Sy, PR
NS PO R SE R NR R, J2 SR EAT 8B
AbFE, DARUERAFE SV TR e s, &
S MR IRHBIEA 2 hCO, A B e BRI 2 R 5
MR RHEA T K, H 2Tt H e <Ak
s 5 JE AT B, ik ke LS R 3 B (HiL 2] 0.96
DA BB, AR AR B ALRES .
1.3 HEHER
BT TR & kL RS S HUS HRAL R 2
ARG R, 7 ESiiE Im FORES L, ASCRABEZA
oKk =Hhae, =Haiem BASH8nE 1 s,
x1 ZHRESH

Table 1 Triaxial test parameters

R WRERTE  mas  WIORE BT
CUl 100 1.051 124
Cu2 100 0.980 325
CU3 200 0.964 438
CU4 400 0.942 580
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Table 2 Parameters of hollow cylinder torsional tests
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HCALI 100 0.984 7.5 0.106 40 -0.166
HCA2 100 0.988 10.0 0.141 14 -0.163
HCA3 100 0.994 125 0.177 3 —-0.162
HCA4 200 0.969 15.0 0.106 98 -0.215
HCAS 200 0.978  20.0 0.141 25 -0.206
HCA6 200 0975 250 0.177 5 -0.209
HCA7 300 0.958 225 0.106 220 -0.258
HCAS8 300 0.963 30.0 0.141 39 -0.254
HCA9 300 0.959 375 0.177 11 -0.258

I AR A2 8 b LA BT ) 0 B2 ok 21 i A B AR
A, MANZRIELT, BRI LRERE, T
FARFLBRAK B RFEAAL . IR RS (CSL)
& e-In p' P IE FRES S 30, w1 CSL A E S
HIRETTIE WIGEIRAS NS BYUIE AR N RRAi%
FHK TR, (HZ4ih & R E i, Li %0
AT Cail W A5 BB AT IH—K, 45 H T TE e-(p'/p, )
P CSL HRIE:

N
qzq—&(&J . (3)
P,

e p, WRAIETT: e N p' =0 B RIFFLBREE ;s A,
NG TR LRI & NRE R, I 0.717,

ETIRFREER, RESE v 25 AT0RE T
IFLBREE eo F1 4TI B TIRZS I FEFLBREE e Y 22 4H -

AN
W=e—e =e— er—/lc(pcj N )
P,

AR = B U706 45 JRAS L i A 5 ks b )
FORAS LK 3 fs, Hire =1.103, A =0.053.
ME 3 R LLE H & A H R TE e-(p'/ p,)° TR
ARG R IER R

1.1

[ —— q (@ 0/pa)?, e0)

1.0

|
|
|
e fp------——-- d--mm--oS
I
|
|
|
|
|
|
|
|
|
|
|

09

0 (Pelpa)s 2 (Polpa) 4
(P'Ipa)?

3 RS ERTRVE e-(p'/ p, ) FEANIGEFIRESLE
Fig. 3 CSL of marine fine-grained sand on e-( p’/ p, )* plane
2.2 BABRTHOKEHRATIAE
4 i AH E gERL D AN HE KOG 4 BT K 5
(HCA2) Mgsi®. i 4 (b) mILLE HFLBKE 7
AR A 2 BB ) = Be Q0L FEFFER I JLAMIERR,  fL

0.8

By F1 1, /kPa

10+
5 -
O-
_5 .
=10}
-15 i 1 1 1 1 1 ]
=20 0 20 40 60 180 100 120
HHOEIINL S PIkPa
(a) BRI 5HBERIN TR R
100 - == -mesem s e oe
< 80
£
.B? 60
pa
&
[oad
§#®
H g0t

0 2 4 6 8§ 10 12 14 16
PEHIRIKN
(b) BEFLEUK B SRR MR

_10 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 16

TEFHRIKN
(¢) I~ XBIRAE SIEFH IR IR TR

B F17,,/kPa
LIII (=] W

|
—_
=]
T

-5 0 5 10
7 SUBIRIAEy, 1%
() BRI 5 S RAE I X R

4 B+ ABEIMA A INLER

1
—_
[R%)
—
(=]

Fig. 4 Results of typical hollow cylinder torsional shear tests
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