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Model test study of expansive rock slope under different types of precipitation

FAN Qiu-yan', LIUJin-quan®, YANG Dian-sen, YUAN Jing-giang®
(1. College of Resources and Metallurgy, Guangxi University, Nanning, Guangxi 530004, China; 2. State Key Laboratory of Geomechanics and Geotechnical
Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: The indoor slope model tests were conducted to investigate the deformation, water infiltration and failure characteristics of
an expansive rock slope under different types of precipitation. Significant horizontal displacement was found under the initial rainfall
in continuous rainfall mode, whereas the later deformation was small and tended to be stable. The peak values of displacement and
deep rock moisture content were reached at a period of time after rainfall ceased. With the increase of cycle number and rainfall, the
slope deformation and the deformation rate increased significantly, and the rock fissures developed further, resulting in an increase in
water infiltration depth. This was observed in the soil layer close to the ground surface, but not in the deep rock. The experimental
results imply that, due to initial large swelling-induced deformation in the continuous rainfall mode, the drainage and protective
measures should be enforced and improved; in the wet-dry cycles mode, the anti-seepage measures for slope surface should be
improved to resist the infiltration of rain with the increase of cycle number. In additional, the typical circular sliding failure of purely
expansive rock slope was not found in aforementioned two rainfall modes in the tests. However, the engineering slope failure often
occurs in the weak interlayer. Therefore, further investigation into the weak interlayer in expansive rock slope should be conducted ,
and for the mudstone slope without weak interlayer, more attention should be paid to monitoring the shallow deformation
characteristics.
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Vi 1.04 5.97 9.00 7.23
\ 471 5.02 5.97 5.63
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Table 5 Peak values of dilation and shrink displacement
for different rainfalls (unit: mm)

Ho Hs Vi Va V3

1.54 3.76 2.02 6.53 7.6
3.20 2.08 6.64 5.93 4.84
9.65 3.64 9.60 7.07 3.85
4.65 0.00 7.23 5.63 -0.521
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37.0 36.0 16.4 4.2 23.0 22.0

225 18.5 23.3 18.7 18.0 154 8
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