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Stability analysis of high expansive soil slopes based on in-situ monitoring and
model tests

REN lJia-li, XIONG Yong, CHENG Yong-hui, HU Sheng-gang, HU Bo
(Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Changjiang River Scientific Research
Institute, Wuhan 430010, China)
Abstract: Taking a 25 m-high expansive soil temporary channel slope as the research object, through the field channel tests on
sliding channel slope, long and large cracks are found at the left and right banks of the channel in the elevation between
140~142 m, and the slope instability is under the control of crack strength. According to the position and shape of the slip
surface, a representative channel section is selected to carry out the design of the prestressed umbrella anchor reinforcement
scheme, and a complete monitoring section with anchor force and deformation as the main monitoring means is arranged.
Aiming at the low accuracy of the existing soil slope anchor force monitoring, an indoor physical model test is carried out to
study the applicability of the prestressed umbrella anchors for soil slope monitoring. According to the results of the in-situ
monitoring and model tests, the stable states of the canal slope during the processes of excavation, reinforcement and rainfall
are analyzed. The key factors affecting the stability of the canal slope and the rationality of the canal slope reinforcement

scheme are clarified. The criterion for stability state judgment of high expansive soil slopes are put forward based on the anchor

force monitoring.
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Fig. 1 Picture of field trough exploration
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Fig. 2 Real picture of trough exposed slip crack surface
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Fig. 3 Sliding surface revealed by probe

-2l Rl e
175, 175
170 ’ PO 200 200 98.00 0 200 200 170
=R R rlD.SS"L*&ﬂO"‘&Q.Dﬂ#&“S"*M ko—+0.45 500+ F S 002807 ——
165 165.33 165

163.350
160 vg 62.42

155

150
145 145
140

- Hado T e
B8 g P 135

El 4 RGN EREMNE
Fig. 4 Location of slip fracture surface
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Fig. 6 Reinforcement section of umbrella anchor
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Fig. 7 Model test section and physical drawings
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Fig. 8 Curves of anchor force and horizontal displacement
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Fig. 9 Layout of monitoring sections
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Fig. 10 Time-history curves of horizontal displacement of surface
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Fig. 12 Curves of anchor force monitoring at left bank slope
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