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Stability Analysis of Xiashu Soil Slope under the Moisture
Content Change of Atmospheric Influence Layer
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Abstract: The Xiashu soil slopes in Zhenjiang area collapse in different degrees caused by the moisture
content change of atmospheric influence layer.The shear strength parameters under different moisture
content of Xiashu soil taken from Zhenjiang Paomashan slope are measured by direct shear test.The
atmospheric depth of Xiashu slope is determined by using field grooving test.On the basis of the above,
the stability of Xiashu soil slopes considering the influence of water content change is analyzed by using
finite element limit analysis software OPTUM.The computing results indicate that the sliding surfaces
of Xiashu soil slopes gradually change from the deep layer to shallow layer with the increase of water
content.The absolute attenuation rate of lower and upper limit safety factors of Xiashu soil slopes reaches
about 17% with the increase of moisture content.
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Tab.1 Grain size composition of Xiashu loess of Zhenjiang

Paomashan
Fif2 /mm G %
1~05 1.9
0.5~ 0.25 9.6
0.25 ~ 0.075 7.9
<0.075 80.6
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Tab.2 Strength index of Xiashu soil under different

moisture content
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/(g-em®) % /kPa r
12.1 54.5 30.1
14.3 529 28.1
15.7 50.7 27.5
17.2 483 254
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18.9 45.4 18.1
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Fig.1 Curve of cohesion of Xiashu soil under different

moisture content



54 4 FREE . RN R B RS AR O T ) o R e PR R 43 T 21

35

30 - =

20

PEESE AR/

15

1 0 n 1 n 1 n 1 1 n 1 n n
10 12 14 16 18 20 22 24
EKE/ Y%
Bl 2 ARl 7k 3T T B A P EE A i 2k
Fig.2 Curve of internal friction angle of Xiashu soil under

different moisture content
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Tab.3 Atmosphere influence depth

IR EE R KA FE /m
0.6 5.0
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0.9 3.0
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Tab.4 Moisture content of soils at the depth of 1 m
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I E R %
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7 224
9 227
10 21.9
11 17.5
12 12.8

Q) HE NS HRNEE R
W, = 2min — 0 696 4)

Wp

RYETHR P B R AR 0.7, £33 153
WFFEIX AR MR BE 2 2 4.0 m,

3 THIMFREREMITE

3.1 THER MR

BB 5h 1L 3 DAY T 8 1 B BE AN o
15 m, RIBEASSCERIRCT & i dm oA 15 m, BEEE
45 AT RELI 2. o P RER A R
TEMR BRI AT OPTUM G2, T & Ll A BRITHk
PR Hr i+ SR A 3 R

I 15m i 15m i 15m

15m

Bl 3 T Ll A FROTAR R AR P
Fig.3 Curve of finite element limit analysis calculation model

of Xiashu soil slope
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Fig.4 Analysis flow of lower limit safety factor of Xiashu soil slope
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Fig.5 Lower bound shear dissipation diagram of Xiashu soil slopes under different water contents
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Fig.6 Lower and upper limit safety factor of Xiashu soil slopes

under different moisture content
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