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Experimental Study on Liquefaction Characteristics of Cement Solidified

Zhangzhou Coastal Aeolian Sands
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Abstract: A series of liquefaction strength tests were carried out by the GDS dynamic triaxial apparatus, in
order to study the dynamic performance of cement solidified Zhangzhou coastal aeolian sands with different cement
dosage, different ages of hardening, different datum strain and different cyclic strain amplitude. Experimental results
show that liquefaction resistance of sample approximate linearly with the increase of the dosage of cement; it increases
along with the age growth. And the higher the reference strain is, the weaker the enhance is; it increases with the
induction of cyclic strain amplitude; benchmark strain effect on the liquefaction resistance ability of the sample is the
restriction of the cement. Semilog model of pore pressure can better reflect cement solidification of Zhangzhou coastal
aeolian sandy soil pore pressure law of development. Existed critical benchmark strain could make the enhancement of
liquefaction resistance maximized with cement dosage increase.
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Table 1 Physical parameters of coastal aeolian sand

KT RACEH W FRFLER HE URLKLAZ/ mm SIS HEE31
Pana/ (8 * cm73) G, € nax € nin dy dg C, C,
1.69 2.57 0.81 0.52 0.21 0.27 1.59 0.96
*2 ARAEXETUHEETNRELER
Table 2 Results of direct shear test under different compaction degree
FRSEHE/ % 96 94 92
KA/ % 0 12 15 10.3 14.7 0 10.2 14.5

WEEIE S/ (°) 31.74 39.28 37.77 34.37

FhE J1/kPa 7.38 0 1.64

32.60 32.85 29.50 30.56 31.33

11.48 5.74 2.87 11.89 0
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Fig. 3 Pore pressure-cycle number curves of various datum
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500
400
300
o<
&
= 200
3 —— 7 d
100 —s— W28 d
O 1 1 1 1
100 200 300 400
-100 NIR

B4 n=4%, &,=6%, ,,=0.5% HARE
RHARFLIE fh 2%

Fig. 4 Pore pressure-cycle number curves of various age
with n=4%, &,,=6% and &, =0.5%
FEPERERTSE I PRIk rbAE M — 2 F1 M — 4, WAL AR
K31 130 AT 7870 Y RBAE M — 12 Fl M — 14
WALIF RIS 312 500 A 9755 X bFE M — 22
M — 24 W ALBHR K 43518 565 YA 10005 ¥X
AL R A I FEAR R ST, SR UG 2R /) iy 722
H Sh T, B0 AR R AL B T 75 B S0 418 20 Uk B R 1
I HORALRE ) SR T, B R AR/ AR A
AT RS IE 28 i 28I | i T A8 e 5
A FLIRIK R 2 AT ), B LBROK R ) K e
G202 T W E G IR A RE ALK R D7 iR B 1R
AN A, AT AR /N 72 B B R Ak

REJ] E T,

3 FRAE RN

T B RRE TR BE J 35 ASCR R
THRBACRIIR R N R EACSI R 7 (9 K/ TR it 5
ABTRACHE 738 5 28, H5E SOz i R BN -

Nf,n - Nf,O
o= 7]\]{’0 (1)
Ao HHGRRE N,  KTeB A n BIBIIR K
PEIRK 5 N o h AR ) Jon 28 4 11 ) S0 R B4 00 263 WA
PRIK

ALK e 42 8 X Wb B BT AL BE 1 A 52 1 4
5 iR, B ARG M —7 = 3 Rk 7 d IR
A5 3% RS, HA AR, AT A .

(1) TEH NI N AL AR [F) B9 25 A T BOAE 1Y
HUORALRE 1 BE/K Ve RY45 BRI $2 55 | (LS 6
PASE R ; HAZAR s A A AR B e 17 28 ) 1
LI RGN, AEIEIENL R 6% I, K T
BRI PTRLRE IS s o B

(2) TEZK VA5 o FIHE o A2 AH ) 18 25 1F 1,
FERIHTIR AL RE 7 B I S 1A TG 5 (EL S Aol it
JH Bt T W A% P 185 00T 9 583 5 204 B E N Ol 3%
I, WO OB AL BE 7 B3 5 RCR LB 2 5 T 2
SEUERLE N 9% I, 32 S XL AL RE Ty ) 184 5 W] 22
mATT

(3) FRIRIEE A SR T, K Y4B ity 2% I, BTl
PRE 3 Bt 4 13722 Y 448 o T sk 553 5 7K 8 48 o 4%
690, BT AL RE 7 Bt ik o 17 28 1) 38 o 422 S 1 5
J Vs Y

(4) M4 E 3R M, AT LUK e 7R HE1E 1 2% 3%
9% Z 8], o 7€ AL — W T L E R AZ | 7 Il 5
BEMER AR | BEOK Je 15 B B934 I, bR R BT L E
e m R B,

4.0 -

-t M
35F oM
N e e
W30 ——M—28-3
2. —*M286
w25 —a-M-28-9
Rool
% .
15}
g
B0}
os|
0 L 1
0 8

KIEHR/%

5 KEFIEX RN EES BRI
Fig. 5 Effects of cement amount on

capacity of anti-liquefaction



2019 4F5 2 ] U e | 45 L KR [ A T i T R R AL R A SR B A 5T 407
s 4
4 FUEREAR -
SHFLBRIK 18 K A 0N R A, 2 AR TR
B o M—=3 350 0.32 0.92 0.90
PRBVE R 5 R P A AR TE & R AR AR JR A
I, BFSEFLIE & RN AT A 3 f 43 BT AT M-4 7870 018 100 0.70
BN, A SO0 25 SR i 858 o A, WL M—=5 130 0.1 1.03 0.95
Bifi H15 YR 10 A8 A R R FH 2 X RO R A T4 3 i M—6 160 0.2 104 0.94
A B 2 MR e BARRIA R .
M-7 370 0.26 1.08 0.93
Uy N
Pt GIH(NJ +b (2) M-8 150 0.12 1.02 0.97
0
K su, RIRSIREL N XN BER LR 0 ) A2 M—9 340 0.2 1.05 0.94
AL,
. M-11 197 0.13 1.02 0.98
Bl 6 LLRKE M —9 ], X5 LA In(N/N;) Rt A
B,/ oo SR B B AT R ME AL A, et M—12 50015 L0s 092
a P HARZE b N ELEIE, NEFH o= M-13 578 0.14 1.03 0.94

0.225,b=1.072, R> = 0.922, >} X Fops w401 A 5
B SCRACAT . TR TG R 1R g6 LR
MR LA 15 3045 A BRI B H o b DL R
R R B R FBALIRIR N, BT a b,
KABRI T4,

1.2

¥=0.225x+1.072 5
R=0.9222
0.6
04 24
o
0.2
Irx/'l/x L3 : 0+
-6 s 4 3 2 -1 _gol0
N
In A —0.44
s Uy N
6 EHEM-9——In—%&
Ty Ny
U, N
Fig. 6 —LIn — curve of sample M —9
0y N

F4 BEHENRLIRIEEERINSSH
Table 4 Vibration liquefaction time of each sample and

parameters of model fitting

HE N/(R) a b R

M-1 97 0.17 1.06 0.98

M-2 130 0.24 1.06 0.95

M-14 9755 0.12 0.96 0.97

M-15 151 0.11 1.02 0.94
M-16 185 0.20 1.07 0.93
M-17 381 0.26 1.08 0.93
M-18 175 0.12 1.02 0.98
M-19 372 0.17 1.04 0.96

M-20 433 0.278 1.08 0.94

M-21 247 0.13 1.02 0.98

M-22 565 0.14 1.02 0.97

M-23 587 0.15 1.01 0.96

M—-24 10005 0.13 0.95 0.97
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