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Abstract: In this paper, the effects of suction and net confining pressure on the strength deforma-
tion of unsaturated loess were studied. The main test methods included the conventional triaxial
test and triaxial test under constant suction for saturated undisturbed loess and unsaturated un-
disturbed loess, respectively. Additionally, the soil-water characteristic curve models were used
to analyze the drainage law at the shear stage. The results showed that the volumetric deforma-

tion during the consolidation and shear stages for undisturbed soil increases with increasing net

Y75 H#:2018-06-26

EEWE :HEARF RS TFER RS EHIH (51409220 5 750 & ARG K2 AR 55 254 9% 4300 H (2014 YB049)
FE—EEEN ELWEKQ991—), B LM 554, E-mail:892665632@qq.com,

BEEE A (1982—) , B A+ PRI, 32 5D\ S 25 4 1 9 1 e OO AR | BT 2 OB R 56 O T Y F SR

E-mail : hu.hai-jun@163.com,



1348

==

OB T OB ¥ W 2019 4¢

confining pressure under constant suction; however, it decreases with increasing suction under

constant net confining pressure. The CSL line of saturated soil in the p-¢ plane gradually exceeds
that of the unsaturated soil under low suction because with the increase in p value, the void ratio
of saturated soil becomes smaller compared with that of unsaturated soil and the contribution of
smaller void ratio to shear strength is gradually greater than that of unsaturated soil. The parame-
ter models proposed by Huang et al. and Hu et al. were obtained and used to predict the moisture
content during the shear stage. The influence of shear rate on the change of moisture content is
apparent; therefore, the two models are suitable for the condition with a slow shear rate and full
drainage. The parameters of the model proposed by Fang et al. were different with different shear
rates.

Keywords: undisturbed loess; soil-water characteristic curve; strength characteristics; deforma-

tion characteristics; water volume changes
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Table 1 Basic physical parameters of unsaturated Yangling loess
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Fig.1 The e-lgp curves from triaxial compression test
on Yangling undisturbed loess under different

suction values
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Table 3  Structural yield stress of saturated and unsaturated loess
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Fig.2 The e-lgp curves during consolidated shear test on

saturated samples
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Fig.3 The e-lgp curves for loess during consolidated shear test

K5 gaih 7 & HIHE pg NI CSL 4,
AL LW S ok CSL 4RideE |-, (BRREE p (8
3G IN  ARRT 1 9 CSL 432 Wi M o AR 40 A 1, i
BOEM TR p (ARG 0, AH 5] 5 R 3 o 6 16 A
A LB LB/ Y R RE 32 0 K T ARG A L AN AL R
LU X BT BY 35 B 0 1E AR B S . B an, i R+ A
100 kPa [& 45 i J3 °F LB e/ 2] 0,907, W% J7 50
kPa N A48 FI 75 100 kPa [# 45 & 77 F 4L B B s/
3] 0,908, T AH 2% 0.001 . JH I 76 75 2 FL IR e JL-F- 4
A5G LT W D X 4 B e RE 1 B e R R AR A
W 73 50 kPa JE A0 AT+ 5T 57 5 B R T fn . 4 i
Fil & 38 i %) 300 kPa B, 48 Fi0 4 £L B Ee s /) 5]
0.819,50 kPa JE48F1 -+ £L B L /N E 0.882 ., 7 # 4
2% 0,063, B 9 2 FL Bt b AH 22 38 K 5/ FLBR B X
BB W B (0 BT R T 50 kPa W 7 % 4 B B B (4 5T
Hik L k7 LR 300 kPa L 4 A+ CSL k4 F 50
kPa JEM A+ 7. R B, AT DL B J1 100 kPa
FIWE 7 140 kPa A9 3E 48 A0 H BLA S RIBL 4 L X 51 78
T 77 R xSl i RN = B B 5k R T AR K AR
B B 5 I L ek A R T K A LR L 22
{EL . B A = FnAE AR A £ CSL 2R 59 38 S5 i .
2.4 HEKELERSW

N = A ARSI ) 100 kPa 5 8] i) 2
roK AR B TEUIF 1T 0 . W J) 100 kPa 5
Pl 7 bk 245 B an sk 5 s,

HUANG Z550 ] - 2500 F0 05 %6 7 257 42 1
= ACFRRAE i BT 204 5 = (1) ~(3)
S _ [¢;wv0 loa(e*m))

[A0+d(e—e0)]
7 } (= Paewo 1077

(L
A A, MPIE LB e 1680 F /9 Brook-Corey £
RIZHG g NI T s oo HPTERFLBRLE 0 LT
A SE s Paeo 109 S FLBR L e B 1Y 3F <18 5
ad LB AR AL AR R S50

SC'W:{1+[Bwexp(kp€)5]”}7"l (2>
‘ o0, . \
S = LR A R 0. %

AR TR T - 0 00 U B 2 K S Gl % B8 3
FI] 4 R A B A 4 A0 BE Ry 085001 i BLE0.85) .0
Sy SRR R BL S KR .0, TR A IR BLA K%, 3R
WS e Fy SR IR T EIFLBEEE 30 i =1 —%\,E’w

=aexp(—k,e) b, BB SH, Hda 0 .0, N AHH
M van Genuchten(VG) IS4,

at

w—wO—ap—bln(S;pmj—cq (3)

KHia b BOAH L BT UEH[E . w, A IH
FKE s p g o390 g B v R RS TR B i
~F- 249137 1 Al L

e 2D A (2) % 1984 B0 B0 4R 1 RE
B 35K i 2 AT LG 15 BV HUANG S5 42 88



%41 % 5

EL AP ZR 45« S g = Jal 0 U4 6 o Al 0 0 5 B R AR P B K e AR A

1351

1000

800

600

(0,-0;)/kPa

400

200

[ £600 kPa
N
H %300 kPa
HiU':/EISO kPa
i J/iiso kPa
0 2 4 6 8 10 12 14 16
&/%
(a) s=0 kPa

(0,-0;)/kPa
N
(=
=4

500

400

300

200

(0,-0;)/kPa

100

a5-u,=500 k\[:a
a;-uﬂ=30(3 kPa

\
051,100 kPa

0 2 4 6 8 10 12 14 16
&,/%
(¢) s=100 kPa
5 s=140 kPa
e/%
(e) 03-U,=100 kPa
10001
900 |
800

700
600
500
400
300
200
100

(0,-0;)/kPa

8001
700

00} o.-u =500 kPa
e ~ 05-1,=300 kPa

o5-u,=100 kPa
\

&,/%
(b) s=50 kPa

a;-u,=500 kPa
N

0;-u,=300 kPa

o3-u,=100 kPa
200
O L 1 L L L 1 1 1
0 2 4 6 8 10 12 14 16
&,/%
(d) s=140 kPa
600 b s=140 kPa
I \
500 =100 kPa
& 400}
e
57300
= x
2001 s=50 kPa
100
0 2 4 6 8 10 12 14 16
e/%

(f) 04~ =300 kPa

s=100 kPa

Fig.4

&/%
(g) 03-U,=500 kPa

]EZL }?\;Hig\‘i(dl_as)_el f(%ﬁhéi

(6, —03)-€; relation curve of undisturbed loess



1352 HWooE o 2019 4F
F4 FAARATERAHEELENEFLEREE
Table 4 Void ratio of undisturbed samples before and 0.361
after consolidation under different suction 0.34F
FLF Sy /kPa I /kPa BZERTFLBA L S5 LB H ok
100 0.979 0.907 ° ’
0 300 0.980 0.819 3 0.30
e
500 0.978 0.685 2
: : o 028
100 0.976 0.908 qu
50 300 0.973 0.882 026
500 0.973 0.769
100 0.979 0.922 0241w szilify o
100 300 0.979 0.895 ont .. %ﬁ%ﬁf%i
500 0.978 0.785
100 0.974 0.936 0.20 1 10 100
140 300 0.978 0.922 s/kPa
500 0.978 0.831 (a) AR T KRR 2K
0261
12001 n
M1+ CSLER 024
1000 G=7.88+1.056p ~_
B ;:: 022}
c 800t A B
s S = 020}
600 | L ™
€
s s Rt 0.18}
400 *"t_,'-.’ [ ) l]&jjso kPa
'.*' A 77100 kPa
* 777140 kPa 0.16
200 “o W% 77100 kPaitBECSLLL
= = B 7350 kPa FECSL Lk
=== W% 77140 kPait FECSL 2k 0.14 . ! ! . '
0 L L L L L 0 0.2 0.4 0.6 0.8 1.0
0 200 400 600 800 1 000 S+P
p/kPa ln P at

H5 %+t pqgERA CSL AL
Fig.5 CSL line in loess p-q space

x5 BYIEIEKERE(ERRKN 100 kPa)

Table 5 Water information before and after shearing test
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