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Study on deformation mechanism of loess cave under water action
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Abstract: Based on field investigations and simulations of stress and displacement characteristics of
loess cave dwelling under different water content conditions of loess, this paper studies the sensitive
parts of loess cave dwelling and their deformation and destruction processes. The process of the
deformation of loess caves is summarized into four stages. It is concluded that the resistance of the
loess cave dwelling comes mainly from the loess' own structure and the resistance provided by the arch
structure of the cave. Finally, the economically feasible protective measures are put forward.
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Fig.1 Deformation damage of loess cave
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Tab.1 Mechanical index of undisturbed loess in Yan'an

Bk o % TRt E/ MPa AL 1 k%R c/kPa NS of ° HJE 9/(kKN'm?)
10 36.5 0.25 142 25.6 15.60
12 322 0.25 125 25.6 16.20
15 14.6 0.25 114 25.6 16.50
17 13.9 0.2 72 258 16.74
19 10.5 0.26 46 255 17.20
21 8.8 0.3 35 252 17.45
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Fig. 2 Stress and displacement characteristics of loess caves
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Fig. 3 Stress and displacement line diagram of loess cavern under different water content conditions
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