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Fig.1 Geographical location, strata and borehole distribution of the study area
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Fig.4 Distribution of ground collapse in the study area
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Tab.1 Statistics of linear karst rate for boreholes in

the study area
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Tab.2 Classification of karst collapse susceptibility evaluation indexes in the study area
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Fig.5 Karst collapse susceptibility zoning in the study area
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Tab.3 Comprehensive zoning evaluation table of karst collapse risk in the study area
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Tab.4 Discrimination characteristics of goaf collapse susceptibility zones
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Tab.5 Development degree of goaf collapse
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Fig.11 Goaf collapse risk zoning in the study area
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Tab.6 Development characteristics, stability level and hazard dagree for goaf collapse risk zones in the study area
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Causes, risk assessment and prevention strategies of ground collapse in
a large manganese mine in Xiangtan

YANG Fan, FAN Yi, XU Dingfang, HE Yang, XIANG Feng
( Geological Survey Institute of Hunan Province, Changsha Hunan 410114, China)

Abstract; To investigate the precise prevention and control measures for ground collapse in mining areas, the au-
thors in this study selected Xiangtan Manganese mining area as the study object. Geological environmental, hydro-
geological, and engineering geological data for the study area were collected to analyze the developmental charac-
teristics, influencing factors, and genetic mechanisms of ground collapse. The factor matrices for susceptibility
and risk assessments were established, according to the main control factors of karst collapse ( stratigraphic litholo-
gy, structure, overburden thickness, configuration and properties, hydrodynamic conditions) and the main control
factors of goaf collapse (seam burial conditions, mining methods and mining degree, groundwater, faults). And
susceptibility and risk assessments for karst collapse and goaf collapse were conducted, and targeted prevention
and control measures were proposed. The results show that the study area contains 3 high risk areas of karst col-
lapse, which can be treated by ground filling for cracks and collapse holes, grouting and filling of underground
karst regions. Additionally, there are 8 high risk areas of goaf collapse that require reducing pumping and drain-
age volumes, managing water level fluctuations, and implementing curtain grouting or backfilling and water filling
if necessary. The research results could provide references for the prevention and control of ground collapse in
Xiangtan Manganese mining area, serving as a guide for risk assessment of ground collapse in other areas.

Keywords: karst collapse; goaf collapse, karst development characteristics; genetic mechanism; risk assessment
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