35 6 Vol.35 No.6

2013 6 Chinese Journal of Geotechnical Engineering June 2013
1 1 1 2
Q. 213002 2. 210012)
MATLAB
0.005 m
TU475.5 A 1000—4548(2013)06—1069—07
(1976— )

E-mail: lixww@126.com

Stability analysis of cut slope of expansive soil based on fissure description

LI Xiong-wei', DAI Guo-zhong', YU CHANG-yao', WANG JI-guo’
(1. Changzhou Key Lab of Structure Engineering and Material Properties, Changzhou Institute of Technology, Changzhou 213002, China;

2. College of Civil Engineering, Sanjiang University, Nanjing 210012, China)

Abstract: For the white strong expansive soil in Guangxi Zhuang Autonomous Region of China, by using the MATLAB
software programming for binary processing of soil fissure images, a linear regression relationship between fissure ratio and
water content is obtained. Field test observations show that the long-term average width of fissure is about 0.005 m before the
rainy season. The correlation of the water content of surface soil and fracture spacing is obtained by means of the equivalent
model. Using different fracture spacings, the fracture distribution is represented according to rainfall infiltration model in
fracture seepage. Based on the description of fissures, it is shown that the calculated results of stability of cut slope with
infiltration are deeply influenced by fissures. The safety factor of the slope decreases greatly with sustained rainfall when the
fissure ratio is high, and it also greatly decreases with the development of the atmospheric drastic influence depth. According to
the research results, some specific proposals are put forward for the cut slope of expansive soil.
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Fig. 2 Binary images of surface fissures of white expansive soil
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Fig. 1 Flowchart of binary processing of surface fissure ratio

with different water contents
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Table 2 Surface fissure ratio of soil samples with different water

contents
1% / / /%
12.0 9815 555785 1.74
16.0 8544 569856 1.48
223 5924 546076 1.07
26.5 4148 557452 0.74
30.7 2296 568904 0.40

2

P=-0.071w+2.6105  12.0sw<30.7 )
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Fig. 3 Equivalent model of fissures
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Table 3 Fissure ratio and fissure spacing with different
gravitational water contents
% 1% /m
35 0.13 1.43
30 0.49 0.98
25 0.84 0.68
20 1.20 0.47
15 1.55 0.32
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Fig. 4 Relation between fissure spacing and gravitational water

content
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Fig. 5 Computational model of rainfall infiltration in fissures
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Table 4 Meteorological data
/ /%
/mm /h /Mmoo (MImdh /mm
6 6 24.22 22.71 99.99 99.99 54.8 1 24 2.64 0.05
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Fig. 10 Distribution of pore water pressure in slope

5

Table 5 Calculated results of safety factor
/m % Bishop
2.941
0.13 2.8384
0.48 2.857
0.5 0.84 2.815
1.20 2.203
1.55 1.553
0.13 2.878
0.48 2.456
1.0 0.84 1.921
1.20 1.264
1.55 1.137
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Fig. 12 Relation between safety factor and fissure ratio at different

fissure depths
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