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EXPERIMENTAL STUDY ON DEFORMATION AND STRENGTH CHARAC-
TERISTICS OF BADONG UNSATURATED RED CLAY

ZHU Yanbo YU Hongming GAO Jianwei QIAN Yuzhi

(Faculty of Engineering, China University of Geosciences, Wuhan 430074 )

Abstract Lots of cutting slopes were developed in building along the highway from Yichang to Badong, where the
ground was covered by the residual unsaturated red clay. The soil strength fell sharply under rainfall, which caused
a large number of cutting slopes to lose stability. Currently there was little experimental study in strength and de-
formation characteristics of Badong unsaturated red clay. To investigate the effect of matrix suction to the shear
strength of red clay, the soil-water characteristic curve and triaxial strength test of the red soil were conducted. The
triaxial shear test was conducted by using GDS triaxial system with double pressure chamber. The results show that
the matrix suction has a major influence on soil strength. When the matrix suction is controlled, the soil strength
has a nonlinear growth with the matrix suction increasing; the matrix suction gets lower as the soil water content in-
creases. That’s to say, the strength characteristics of Badong unsaturated red clay can get worse with soil water con-
tent increasing. Finally, the shear strength formula of Badong unsaturated red clay was fitted. The research results
can be used for engineering practice in this region.
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Fig. 1 GDS system for triaxial shear test
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Table 1 Physical indexes of soil sample
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Fig. 2 Grading curves for unsaturated red clay
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Table 2 Scheme of CW triaxial test
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Fig. 3 Soil-water characteristic curve of Badong red clay
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Fig. 4 Results of CD triaxial test for saturated red clay
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Fig. 5 Stress-strain curves of triaxial test for unsaturated soil
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Fig. 6 Suction-strain curves of triaxial test for unsaturated soil
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for unsaturated soil
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Fig. 9 Results of triaxial test for Badong unsaturated red clay
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Table 3  Strength parameters of unsaturated red clay

e e it/ il BEERN W% Kok B2 o/
o;-u,/kPa u,-u,/kPa Cu/kPa 7,/kPa (°)
0 0 5.6 0 28

50 28.56 21. 67 16. 07 27.2

100 16.5 13.89 8.29 26.5
200 5.24 7.9 2.3 10

H, AB BB S48, M A = 2.4336; B =
0. 0247,

PRI 2 7 i R A A R - A 0 B i
VNEWIE

7,=c¢ + (o -u,)tand’ + u,/(A - Bu,) (6)
B u,/ (A = Bu,) 3R (u, - u,)tand” TN
ST AR R, 2w, =0 B, A0(6) St 48 i
LS SEE DL /A
5 4 ik

(1) f4fs GDS M1 4 CD {5, 75 2 46 Ao J32

0.5
y=2.4336x-0.0247
0.4
03}
=
=
0.2
01f
0 1 1 L 1
0 0.05 0.1 0.15 0.2
1/ua—uw
K1l Ur, 51/u,-u, XRPUEGL
Fig. 11 Relation fitting line of 1/7, and 1/u,

f6h5 ¢’ =5. 6kPa, ¢' =28° FERLILAE AR 1 A0 1 5%
FERFIEDI TS IR

(2) ARt An fam B2 A b, BAE R T) o B
RO PRI s B S AR AL N R A
TEA TR RN, 732 R A1

(3) E AR ARM RN 2L - BT 59 o B it 5 o )
SR MG K, JE W ) BB 5 /A B ek ), 7K

Q>
-
o
b 6%
250 56.5
250 R
200
o 200
& 150l B BT
= & 150 _
N Wi SR A H B Mohr[El
100} N
100
50t
50
% 100 330.01
b : s : : w v ey : : : : :
0 50 100 150 200 250 350 'n() 50 100 150 200 250 350
(o-u,)/kPa (o-u )/kPa
]
> o
. \ 10
500
400 -
- AR T
& 300}
® e R AL e 9 Mo hr B
200F
100
ﬁ {n}‘ ) ) 200 ) ) ) 580.21
0 100 200 300 400 500 600
(o-u)/kPa
K10 =% 5] B 19 Mohr-Coulomb il 3H 11

Fig. 10 Explicated Mohr-Coulomb destroying planes of triaxial test
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