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Abstract: This paper analyzes the geological background and the process induced by the hydrodynamics of
developing soil-caves in Wuxuan, a city in Guangxi Provence, china. Under ideal conditions, the mechanism
model of the seepage failure of soil to forming soil-caves is the pipe flow. From the theory of the pipe flow, it
establishes the expression of the hydrodynamics causing the soil-caves. Next, through the experiment designed
to simulate the pipe flow, it obtains the critical shear stress 21. 20 Pa to lead to soil-caves in the study area.
The equivalent diameter of soil pores is 31. 6 nm tested by the electron scanning microscopy. With the known
parameters, it calculates the critical velocity of ground water 0. 530 ¢cm/min. Comparing the monitoring data of
the ground water in the field with the critical hydraulic values, the study assesses the probability of the soil-
caves collapse. The result shows that the current hydraulic condition doesn’ t have enough the dynamic to form
the soil-caves collapse in Wuxuan.
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Fig.1 The developing process of soil-caves

T WFIE B B X R KB A AT i S
e, FEH PUT 4 A BAR A (1) i AR SFLBR R /N —
HI51 53415 5 (2) e T K ¥ 508 A R ARFLB 5 (3)
s A rh AN RN A FL B 38 82 B i [ A, L B AR
d 5 (4) Z2ms LB R4S B AR RO Xk R I g A B4 500

WRAE 4 MRBEAE, T KB A AR P T
IKAEALBRAEE B IR (B 2) o AR U A4S 3 O B o)
B E RIS 15 BB IR K B B8

HERER S

2 THEBEEERER
Fig.2 The pipe flow model of seepage in soils
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Fig.3 Test equipment of the pipe flow
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Fig.4 Relationship between the seepage water

head and flow quality
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Table 1 the drag forces of cohesive soil
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WX-4 1. 465 9.0 1.344 x107% 1387 20. 07
WX-5 1.473 8.6 1.360 x 10 ~* 1379 20. 41
WX-6 1.458 8.8 1.352 x10 ~* 1373 20. 09
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Fig. 5 Pores diameter of the cohesive soil
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