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Fig. 1 Location of Luodi City, central Hunan and distribution of karst areas in Loudi City
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Fig.2 Yearly distribution of karst collapses in Loudi City
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Fig. 3 Monthly distribution pattern of karst collapses
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Table 1  Situation of karst collapses in each county of Loudi City
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Fig. 4 Distribution of karst collapses of Luodi City
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Fig. 5 Model of karst collapses characterized by vacuum erosion (modified from "*)
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Fig. 7 Model of karst collapses characterized by load vibration
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Fig. 8 Geological profile of the karst collapse area in Fujia village, Menggong town, Xinhua county
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Genetic models and influence factors of karst collapses in
Loudi City of central Hunan, China

GUO Jichua', JIANG Zhongcheng™**, LIU Xinjian', LIAO Hongwei**, LI Cheng™’
( 1. Institute of Natural Resources Survey of Hunan Province, Loudi, Hunan 417000, China; 2. Institute of Karst Geology, CAGS, Guilin, Guangxi
541004, China; 3. Pingguo Guangxi, Karst Ecosystem, National Observation and Research Station, Pingguo, Guangxi 531406, China;
4. Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin, Guangxi 541004, China )

Abstract Loudi City in central Hunan has recorded 281 karst collapse incidents and tens of thousands of collapse
pits, which made it one of the cities in China experiencing the most serious karst collapses. Among all these karst
collapses, 222 karst collapses occurred in mining areas, accounting for 79% of the total. In addition, some karst
collapses were caused by foundation engineering or by rainfall infiltration and erosion. By sorting out the temporal and
spatial relationship between karst collapse events, karst collapses and collapse pits, it is concluded that karst collapses
in Loudi City can fall into four occurrence modes, namely, vacuum erosion, floating—softening, load vibration and
seepage erosion, and each mode has four collapse processes. Among them, vacuum erosion collapses and
floating—softening collapses are mainly caused by mining activities, which are induced by drainage from the mining
area and backwater after the mine has been closed; load vibration collapses are mainly induced by external dynamic
loads such as pile foundation construction; seepage erosion collapses are natural collapses mostly induced by heavy
rainfall. The influencing factors of karst collapses include basic factors and inducing factors. The basic factors include
stratum lithology, karst landform, karst water abundance, correlation with mining areas, etc., which constitute the key

influencing factors in karst collapse-prone areas; the inducing factors mainly include drainage in mining areas,
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backwatering in closed mines, engineering vibration, rainfall, etc., and the intensities of these factors can affect the
time, scope and scale of karst collapses.

In order to strengthen the risk management of karst collapses, it is recommended to establish a monitoring and
early warning system for karst collapses, and scientifically develop risk assessment, prevention and control plans and
disaster emergency response plans for karst collapses. Besides, controlling the area, method and intensity of
engineering construction, prohibiting or limiting the mining of coal, gypsum, groundwater, etc. in karst areas, and
maintaining the dynamic balance between rock, soil, cave, water and air are effective measures to prevent and control
karst collapses. In this paper, the distinction between the basic factors and inducing factors of karst collapses can
provide a scientific basis for their effective prevention and control in karst areas, and can provide a reference for the

construction of harmonious and beautiful villages.

Key words karst collapse, genetic model, influence factors, mining activity, Loudi City of central Hunan
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within the depth range of 800-1,200 m are 53.5-73.0 °C, and the geothermal gradient is 4.88 “C/100 m. The deep
thermal storage temperatures of the Yangmeichong geothermal fields have been measured by both silicon dioxide
geothermal temperature scale and potassium magnesium geothermal temperature scale, and temperatures are 92.24 C
and 87.22 C, respectively. Accordingly, the depths of underground thermal mineral water circulation are 3,292 m and
3,069 m, respectively. The hydrochemical type of geothermal fluid in the geothermal fields in Yangmeichong is HCO;-
Na. Due to the leaching effect of deep groundwater on granite bodies, the contents of silicic acid and sodium ions in
underground hot water are relatively high.

The isotopic detection results indicate that the supply of geothermal water in the area comes from precipitation
infiltration, and the tritium content of geothermal water is less than 2 TU. It is speculated that geothermal water in
Yangmeichong was formed by atmospheric precipitation before 1960. The geothermal energy in Yangmeichong is a
fault convection geothermal model. Geothermal water is directly supplied by atmospheric precipitation with fault zones
and rock pores as water channels, and it flows deep by both hydraulic and thermal forces. After alternating water
thermal convection, geothermal water is formed. Subsequently, the convection of geothermal water took place along
the fault of Gupo mountain from deep to shallow and from north to south, which formed the fault convective
geothermal model in Yangmeichong. The research results provide a theoretical basis for the exploration and rational

utilization of geothermal resources in Yangmeichong, Guangxi.

Key words the geothermal fields in Yangmeichong, fluid geochemistry, depth of geothermal reservoir circulation,

geothermal conceptual model
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