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Fig. 1 Schematic view of the expansive soil

slope repaired with soilbags
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Fig. 2 Schematic view of the sliding failure modes of the expansive soil slope repaired with soilbags
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Fig. 3 Force analysis and motion trajectory of the expansive soil slope repaired with soilbags
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Fig. 4 Photo of friction tests on soilbags
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Tab. 1 Basic index properties of the tested expansive soil

LB DAESE 2 4 SR
i 2.70
TRR/ %% 70. 8
IR/ %% 26.3
Ak % 21.7
IR T/ (g = cm™®) 1.60
B gk % 64
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Fig. 5 Vertical stresses acting on the soilbags

in the expansive soil slope

E6 AEAEOESELTREFREAEZRRER
Fig. 6 Result of friction tests on soilbags

at different verticel stresses
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Fig. 7 Schematic view of interlocking between two soilbags
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Tab. 2 Friction tests on soilbags under the

influence of gravel content

s R RiAE /cm TRe i/ %
FG1 0
FG2-1 10
FG2-2 6~8 20
FG2-3 35
FG3-1 10
4~6
FG3-2 20
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Fig. 8 Result of friction tests on soilbags with gravel of different contents
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Fig. 9 Four interlayer arrangements of soilbags
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Fig. 10  Friction tests on soilbags with different kinds of arrangements
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Fig. 11  Friction tests on soilbags

R3 TRXFEAFNAXTH L TREZLR

Tab. 3  Friction tests on soilbags with different kinds of arrangements
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Fig. 12 Schematic view of the insertion of stacked soilbags
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Fig. 13 Photo of the underwater friction test on soilbags
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Fig. 14 Photo of friction tests on soilbag and soil
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Sliding stability analysis of soilbags-repaired expansive soil slope and experimental study

on friction characteristics of soilbags

LIU Sihong' , GAO Congrong' , CHENG Dehu?, LIAO Jie' , FAN Kewei®
(1. College o f Water Conservancy and H ydropower Engineering , Hohai University , Nanjing 210098, China;
2. Construction and Administration Bureau of South-to-North Water Trans fer Middle Route Project ,
Beijing 100038, China; 3. School of Civil Engineering .Wuhan University ,Wuhan 430072 ,China)
Abstract; Soilbags can enhance the strength and restrict the swelling deformation of the expansive soil,and the assembly of soil-
bags on the expansive soil slope acts as an overburden can avoid the collapse of expansive soil slope during operation period. It
has been proved that the soilbag layer arranged on the slope can effectively retard the moisture movement into the underlying
expansive soil/rock slope and can be regarded as a reinforcement layer to take effect of restraining the expansion and contraction
of expansive soils. It is a promising method to repair the failed expansive soil slopes by the use of soilbags. Unlike other methods
such as chemical and mechanical stabilization, when dealing with shallow slope failure, the collapsed expansive soils can be di-
rectly filled into bags,and large construction machines are not required for the repairing work. It is particularly suitable for re-
pairing the expansive soil channel slope on a small scale during the operation of the project as it is very flexible and convenient.
A method to analyze the sliding stability of the soilbags-repaired expansive soil slope was proposed by introducing a single safe-
ty factor. And, a series of laboratory tests were conducted to study the frictional characteristics of stacked soilbags with different
filling materials under different inter-layered arrangements of soilbags and the applied vertical stresses. Different filled materials
refer to 10%,20% ,and 30% of the gravel content and different gravel particle size in the expansive soil. The inter-layered ar-
rangements of soilbags mainly include four kinds. The influence of the water on the interlayer friction of soilbags was also inves-
tigated. The results show that the interlayer frictional coefficient between the vertically stacked soilbags is around 0. 714, and it
can increase up to 0. 920 for the staggered soilbags owing to the interlocking effect. When soilbags are soaked in water, the in-
terlayer friction coefficient between the staggered soilbags will decrease to 0. 901 owing to the lubrication of water, The case
study on a failed expansive channel slope in the South-to-North Water Transfer Project showed that the proposed stability anal-
ysis method based on the limit equilibrium of the soilbags-repaired assembly is appropriate for the design of a soilbags-repaired
expansive soil channel slope.
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