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Study on mechanical model of karst collapse: a case of karst
collapse in Dongyanglou Village Tai’ an City

WANG Bin' ** LI Zhiguang' GONG Xin' CHEN-{’

( 1. Shijiazhuang University of Economics Shijiazhuang 050031 China; 2. Key Lab of Water
Recourses Sustainable Utilization and Exploitation of Heibei Province Shijiazhuang 050031 China; 3. Institute of

Hydrogeology and Environmental Geology Chinese Academy of Geological Sciences Shijiazhuang 050031 China)

Abstract: On May 31 2003 a very big karst collapse with an area of 750 m” occurred in farmland east of Dongy—
anglou Village Tai’an City Shangdong Province which damaged the farmland and caused very serious soil loss.
According to geological investigation the deadweight of cover — layer soil and differential atmospheric pressure
caused by groundwater level falling were the primary collapse forces. In this paper based on the equilibrium arch
theory the limiting equilibrium theory and the Mohr — Coulomb strength theory the collapse mechanical model
which contains the height expressions of soil — hole the discriminant of column shaped collapse pit and the discrim—
inant of cone shaped collapse pit was established. Meanwhile an evaluation of Dongyanglou Village karst collapse
was completed using this collapse mechanical model and the results show that the model is in accord with fact.
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Fig. 1 Sketch of karst collapse in
Dongyanglou Village Tai’ an City
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Fig. 2 Simplifed model of karst collapse in
Dongyanglou Village Tai’ an City
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Fig. 3 Three forming processes of karst collapse in Dongyanglou Village Tai’ an City
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Table 1 Physiomechanic indices value of silty clay in karst collapse area Dongyanglou Village
y(kN/m®) W/% e Sr/% N/ o/(°) C/KPa ky fi
18 24.8 0.768 88 11 23 62 0.5 0.8
(1 35m 27m D 30.7m.,
(2) 1 (15)
D - 2h * tan(45° - %))
h, = h —0.828 ¢ =7.7.
’ 2/,
41K, *y*h
F = L %tan @ +ch,| = 193. 7kPa
F =vye*h, + AP = 138. 6kPa + AP.
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20 ~70kPa
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