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Research on Sliding Failure Mechanism of Gently Inclined Bedding
Compound Rock Mass Slope Under Hydraulic Drive

YANG Kuo-yu'?, CHEN Cong-xin', XIA Kai-zong', SONG Xugen'?,
ZHANG Haina'?, LU Zu-de'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering. Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, Hubei, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to conduct a quantitative research on the stability of gently inclined compound
rockmass slope under the hydraulic drive, taking a similar slope in Pengjiawan of Shanghai-
Chengdu Expressway as an example, a targeted calculation model of simplified mechanics was
established on the basis of the upper bound method of limit analysis. In this calculation model,
firstly, a strain velocity field allowed in institution was constructed according to the displacement
coordination conditions and the plastic mechanics associated with the law of flow. Secondly,

according to the principles of fluid mechanics, the hydraulic pressure distribution model suitable
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to the gently inclined bedding compound rockmass slope was established on the basis of E. Hoek
and J. W. Bray’s assumptions. Through the analysis of the features of hydraulic pressure
distribution inside the slope, the hydraulics including the uplift pressure of potential sliding
surfaces, the dynamic pressure of potential sliding surfaces and the fissured hydraulic pressure at
the back edge, were directly related to the water filling height of the fissure at the back edge. On
this basis, the criterion of sliding instability of slope expressed by the critical water filling height
and the critical rainfall intensity was developed respectively. According to the criterion, it was
clear that the slide failure of slope might occur along the potential sliding surface with the
smallest stability coefficient when the water level at the back edge reaches the critical value or the
rainfall intensity reached the critical value. Based on the mechanical model, the value of critical
water filling height of the fissure at the back edge and the critical rainfall intensity at the slope
landslide in the project case were calculated, and the specific position of sliding surface in sliding
instability of slope was discussed. Meanwhile, the sensitive factors of slope stability were also
carried out. The results show that the thickness of the bottom rock mass only affects its own
stability, and when the dip angle of rock mass is less than 15°, the stability of each potential
sliding surface is greatly affected by the dip angle. Under the hydraulic drive, the decline of slope
stability is mainly caused by uplift pressure of the potential sliding surfaces and fissured hydraulic
pressure, and the hydrodynamic pressure has almost no effect.

Key words: road engineering; hydraulic pressure; upper bound method of limit analysis; com-

pound rock mass slope; sliding failure mechanism
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Fig. 1 Velocity Field for Computational Model Based

on Upper Bound Method of Limit Analysis
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