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Study on Failure Mechanism of Abandoned Loess Cave
Slopes in Southwest of Bailu Plateau
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(1. College of Geology Engineering and Surveying, Chang’an University, Shanxi, Xi‘an 710000, China;
2. North China Municipal Engineering Design And Research Institute Co. , Ltd, Tianjin 300074, China)

Abstract; The abandoned loess cave slope of Sipo Village, Chang an District in southwest of Bailu
Plateau was taken as the research object in this paper. And the characteristics of stress and strain of the
cave slopes under different cave states were simulated with the help of MADIS GTS NX finite element
software, thus further revealing the deformation and failure mechanism of the abandoned loess cave slope
and put forward corresponding prevention measures. The analysis and summary of the MADIS numerical
simulation results of the cave slopes in different states shows; as the cave is abandoned, the increase of
the soil moisture content leads to the decrease of the mechanical properties of the soil and the loss of the
local free surface soil. Furthermore, with the effect of rainfall, the mechanical properties of the soil are
further reduced, and the arch structure of the cave is destroyed, which causes the collapse of the slope
where the cave is located and other overall failure.
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Fig. 1 Grid layout of 3D computation model in study area
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Tab. 1 Physical and mechanical parameters of formation in simulation area
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Fig. 2 Z-direction’s displacement nephogram in different cave states
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Fig. 3 X-direction’s displacement nephogram in different cave states
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Fig. 5 Vertical stress nephogram in different cave states
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Fig. 6 Horizontal stress nephogram in different cave states
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Fig. 7 Plastic strain nephogram in different cave states
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Fig. 9 Plastic strain nephogram of different cave states
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