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Soil Cave Collapse Process in Karst Area
——A Case Study of Soil Cave Collapse in Zhangkeng Natural Village, Longyan

SHEN Jia', JIAN Wenbin'??, SU Tianjin' , HONG Rubao'**, ZHANG Shaobo'
(1. College of Environment and Resources, Fuzhou University, Fuzhou, Fujian 350108, China;
2. Institute of Geotechnical and Engineering Geology, Fuzhou University, Fuzhou, Fujian 350108, China;
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Abstract; By taking the soil cave collapse occurred in the Zhangkeng Natural Village, Longyan City, Fujian Province
as an example, the stress, strain (displacement) and plastic zone distribution of overburden soil during the collapse
process of karst soil cave were analyzed through indoor physical model test and numerical simulation analysis. The evo-
lution process of an earth cave collapse was simulated and summarized based on the evolution law of earth cave col-
lapse. The results show that in the process of gestation, formation and expansion of soil caves, the soil arching effect
always exists in the soil, and its degree of exertion is affected by the initial hole diameter and the thickness of the over-
burden. The collapse process of soil caves is actually the generation and failure process of soil arch effect. The maxi-
mum shear stress in the soil mainly concentrates at the arch foot, while the plastic zone is mainly distributed at the arch
top, and the vertical deformation of the soil decreases from the arch center to the surrounding area. After the collapse,
the hole shape is a spindle with great center and small ends, and the maximum hole diameter is linearly proportional to
the initial hole diameter and overburden thickness. At the same time, according to the incremental mass of the col-
lapsed soil, the collapse process of soil cave can be simplified into three stages: the formation of soil caves, the expan-
sion of internal collapse and the collapse of the surface.

Keywords: soil cave collapse ; soil arching effect; indoor model; numerical simulation; evolution of collapse
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