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Abstract: Purple soil is widely distributed in the Three Gorges Reservoir area, and the purple soil on
the high slope is easy to be eroded and likely to slide. In order to study the variation of shear strength
and deformation of purple soil with water content on high slopes, consolidated undrained triaxial tests
were carried out on unsaturated remolded purple soil specimens with different water contents under dif~
ferent confining pressures. The results showed that under different water content and confining pres-
sure conditions, the stress-strain curves of soils exhibit the phenomenon of “continuous hardening” or

even “accelerated hardening”. The stress-strain relationship curve undergoes three stages: elastic
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stage with an axial strain interval of 0% ~2.3% , strain hardening stage with an axial strain interval of
2.3%~4% , and yield stage with axial strain larger than 4% . Under the same confining pressure, the
peak value of soil principal stress decreases with the increase of water content, and the peak value de-
creases by up to 67.37% ; the maximum principal stress difference and confining pressure show a good
linear relationship under different water contents. At a given water content, the peak value of principal
stress difference increases obviously with the increase of confining pressure, and the maximum incre-
ment is about150.98% . However, with the increase of water content, the increasing trend decreases
gradually, and the effect of confining pressure on the shear strength of purple soil is about 66.63% of
that of water content. With the increase of water content, the cohesion of soil increases first and then
decreases, and the water content at the peak is 12%. The internal friction angle of soil shows a first-or-
der linear decrease relationship with the increase of water content, and the degree of decline can reach
up to 56.88% . The slope of the 6-t curve on the arbitrary plane of the soil gradually decreases with the
increase of water content, and the damage envelope plane appears to gradually slow down. The influ-
ence of water content on the internal structure, intergranular force and characteristics of purple soil is

analyzed and discussed in order to provide theoretical and technical support for comprehensive treat-

ment of purple soil on the high slope of Three Gorges Reservoir.

Keywords: triaxial test; shear strength; water content; unsaturated soils
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Table 1 Physical properties of test soil samples
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Fig.2 Particle size distribution curve for soil samples
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Fig.4 Sample before and after triaxial compaction

(b) LIRS A

211 RARAAKFFMHTEELHE I —FE K
T

o E W R W5 AR TE S KRR R ) —
N7 AR R L A 5T SR v 307 47 1 1 X 5 K R AT A
{H, B SR RAR A K 1%, I M A H BE B3
BT 4 1 5 7K 2365 2 3 50 56 F L 1 ) — v 7 i 2%
ERPE . TEREE 6,=200 kPa i 554 F , 4K 320 /)
25 (w1 H7 ) Bl 25 A Tl &5 7K % (8% . 10% . 12% .
14% .16% . 18% .20% . 22% . 24 % ) 5 %l i) )i 75 7%
A1 =24 56 & il T an 181 5 BT .

498.0
448.2
398.4
348.6

| L8 S 208.8

P P NSSS 2490
149.4
99.60
4980

0.000

g

e

o
2
£
=
L
R
#
H

5 Rl & K TR 3200 2% 5 Bl 6 AR i 5C % it T
Fig.5 Relationship between principal stress difference and

axial strain under different water contents

MBS 0] LU L 5 7K 3R w %I I 7 1 52 i 61
R R A B — B Bl S KRR R,
A 1) Al I8 3 B 5 K SR04 T v T R TR A . 2
JE 0,=200 kPa, il B 7F 6, =9% , £ FE & KM 8%
Bz 245 B, A MR R 3 A 397.97 kPa BEAIR 2=
128.36 kPa, I W i B2 5 35 67.75% o Ak, D 1 J)
5550110 B AE (0, 0,) —e 1Y 5 F il 2k 78 15 O o
ZORBETRESE . XRUE SRR, +
A A 0 B 5 5 1 55 S B

978

212 FEABREFHTEELHEH—BEHFE

X H K B, O[] B 2 R T 58 8 = Y R T B
AR SR — 2, LB K F w=1220 N6l 47 5347,
P 5E B A8 Ak 25 K 50 kPa, 5 I 3 4 {8 vk 3617 4
B 15 4 A 32 0 g 22 Bl 25 AN W) L (100, 200, 300,
400 kPa) 55 il 1) 1 A5 A8 Ak 1) 5¢ F Q&1 6 TR o

P06 A [ BT 320 g 2% 5l 1 o7 748 A 5 2% i T
Fig.6 Relationship between principal stress difference and

axial strain under different confining pressures

MR 6 R B A 28 Ak X6 4 A 09 40 B 5 B2 5
M) A5 Sy ¥ WA, 2 B Ay it 2 L s £ 38 in 3k 38 [) — %l 1)
TG 0 L (AR o Y KR w=120% , filt i AE
e =10.5%, Bl JE M\ 100 kPa 75 1k 2 400 kPa i , + 14
i B 73 DA 299.49 kPa 3 Jin 2 564.97 kPa, b T+ i B
ik 88.64% . LI, R N F1 0 — o, 5 5l 1) W A € K R
I 2 32 W 5 1 TR, R g R AR 2R 55 A 1 AL
T AR Ak, Ay 5 0 AR B Ak Y 33 B 45 0 1 B By o
Wit [T o o T 0 2 R

X PRy Bt A LR 8 K, PRl P 4 e D T A
5] 48 25 7Bk R, - A 1) AR A7 B 2 B,
FHCE O+ OB AL B R B B R, R
B[] HE 5 B R R AE T AN AR A
L AL B LR — A, 28 B Rk RN Ok
7 22 T (%) 2 ik o 1 K ) 422 Ml T T 0K 2 i 1 JEE
RH 7, T LA - A B 6% 7K 32 T KA 138 1) fir 28K

2.2 Ee+THBIRIEE

E QU iR RN SN E - S NE N VI = )
+ W K N S 255 KR Z ] AR 4R 6 &l 46
WK 7R .

M7 TS [l — BT, Bifl 25 4 A £ 7K 3R 11 3
i, 32 0 g 25 W B 22 FEAIG, >4 Bl 0,—400 kPa,
TR 80 M & 24 % W, MR 2 N ) 25 U {E TR



800

—a—[H|J£100 kPa
700 | ——[F|E200 kPa
——[F£300 kPa
§ 600 [ —v—[# 400 kPa
IS
Hd 500
R
400
H

&2 ’_\'\\\_\.
L3
200
100
6 § 10 12 14 16 18 20 22 24 26
EIKE%
B7 SAKERHERENDEZRLER

Fig.7 Relationship between water content and maximum

principal stress difference

B M Hy 788.6 kPa [ % 257.3 kPa, 57 U] I§ {8 T B
67.37% o XKW, FEAHE BT, Bl % & 7K 28 04 1Y
i, = R T BE 65 R 52 B4 52 1) gy ARG , R AR A S
BRI o 3 g2 PR R K R K, 2R - Ok R
T 7K IS AR kRS, A B T e A P Bl Uk S
L 22 8] 1) Y 2 JEE 45 g R s B B Ty (JEE BHL 7 ) FAEAIK
PN A P 406 P b i 5 e b, 5% 0 90K 7 52 R
N 6 5 22 B0 K 04 A FH T A A L e DA T i R E —
AR
B8 ke K A0y 1 25 5 R o6 R it 2k, AL 8
ATLLE SRR T ok 0 0 22 5 2 R B
WA B 2R 56 R L AE B K R AR R I, 3 Ry 22 0
{7 it 5 PR ) T v i B K DL K S 894 Sy Al
Fil JE H1 100 kPa 3 i 2 400 kPa, # W 35 R F7 22 W {H
M 314.2 kPa T} 5 & 788.6 kPa, 87 ) & {f 3 K
150.98% o HFifi 3 % 7K 2214 i, X Fh o Kt 3505
s/ o KRN 8% .24 %, ith £ A M A AL R 4 )
3 1.58 F10.5, &R AH W/ 1.08, X F W24 4 /1) &=
N 7 2 WA BAT — S 1 7K SRR
800 r —m— v=8% —+0=18%
7001 1% e on22%,

—w=14% ——w=24%
[ —o—a=16%

100 150 200 250 300 350 400
[BlE/kPa

K8 BRI 25 5 E R FR

Fig.8 Relationship between maximum principal stress differ-

[=2)
(=
=4

w
(=3
(=3

R %/kPa
g 3

(8]
(=4
(=

—_
[=3
=1

ence and confining pressure

BEAh, 1 HE A B UL 35 B AN T 5 K R b R TR
ZF R X5 BT BT 9 R A S R, B KR
AR 100, IR 2 A 28 K 50 kPa, Rk T E ik 4
(ELIE AR L , 22 ) A () B 2% 1F R E 28 58 8 1 5 KR
SRR TN 20 =4e X &l (5 9) .

790.0
721.6
653.2
584.8
516.4
~448.0
379.6
311.2
2428
1744
106.0

K9 I & KR L ET SRR T 221 K &
Fig.9 Relationship between maximum water content, confin-

ing pressure and maximum principal stress difference

MEL 9 R LAY B 1) 7 Bl 5 LR AR B 1 7K
SR BN, Fe R N ) 22 Bl 2 B WA B R /ME . Y
KR w 8% HAANZ 24 % , K 6, A 400 kPa ¥ 21>
% 100 kPa i, fi K 3 ) J7 2% H M 788.6 kPa ff &
106.2 kPa, T B i B = ik 86.53% . XM & /KR Ny
8% .24 % , [l 43 % M 100 kPa 14 hin & 400 kPa, ¥
7 7 2 B K BRI 1k 134.37 % 5 24 Bl JE 100 kPa,
400 kPa B}, F 7K R M 2490 F B 2 8%, A R = W g
2 1B K R E 1K 201.68 % o 3 % B Fl R A5 7K R
14 78 Ak AT X 58 €8 BT BT SR A T A A
FL 7 K 3R 45 40+ Bt 5Y 5 B 19 52 0 I K LR 6
Hsm .

23 ZHEtEESH

231 AREstERfEE LR NG YA

K10 45 th 1 A [A) 3 7K 3T AR 40 F0 25 65+ 1 &6
R femh g, NE AT LR B B c—w 4k
7S At B v AR RN B R R R I BE SRR
MBS A B NIEE, o
FKRMLEAT A 2B, 1 B U8 U <w<12% Y,
B IIBEAE SRR nm 20m T, B2 By
120 <w<24 Y B 265 T BEE & K 309 34 g i
W BE . DL KER 12% 1E R FEBR & KR 6 50+
FENDESETKRKBEXRHFETEAEUAE T H
K (3).(4):

HKE Y <w<<12% I (R*=0.94)

979



C(w)=6.91w — 21.80 (3)
FTKRE 129 <<w<<24% B} (R*=0.96)
Clw)=—2.74590 + 90.188 (4)

X, Clw) NEE T (kPa) .

60
55 C(w)=-2.750+90.19
50k (R*=0.96)
§45-
O -
S40
Bast C(0)=6.910-21.803
& (w)=6.91w-21.
30F  * (R=0.94)
251
.
20
1 1 1 1 1 1 1 1 L
6 8 10 12 14 16 18 20 22 24 26

EKEol/%
K10 SRBESHRITHRR

Fig.10 Relationship between water content and cohesion
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