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A Study on Mechanism of Karst Collapse
of Subgrade Induced by Pumping and It’s Control

XIE Zhong-qiu', WAN Zhi-qin*, QIAN Hai-tao*
(1. School of Civil Engineering, CSFU, Changsha 410004,China; 2. Institute of Geology and Geophysics, CAS, Beijing, Chiné)

Abstract: The forming and expanding of a soil cavity are the base of the overburden karst
collapse. For the purpose of the study of mechanism of karst collapse induced by pumping,the conditions of
soil cavity expanding are analyzed by analytical method, and the conc'ept of spalling force is put
forward. The spalling force is the function of the time and space, the spalling forces caused by pumping
water are different at different point arpund the soil cavity. When the soil cavity propagated outwards, the
soil cavity become a acceleraﬁng development trend because of the increasing spalling forces. When
pumping water makes the underground water drop, the spalling force increases. Therefore, the factors of
pumping such as depression depth of water level and flow volume must be controlled in karstic area, so
that the forming of soil cavity and the karst collapse of subgrade can be avoided.

Key words: soil cavity; condition of expanding; karst collapse; spalling force; analytical method



