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Research on the development law of karst caves on water conducting fractures

under the influence of mining in Southwest Karst Mining Areas

LI Zhenhua"*?, LI Songtao', DU Feng"*®, WANG Wengiang', LI Jianwei*, JIAO Yang’, FAN Xuan'
(1.School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China; 2. State Collaborative Innovation Center of Coal Work
Safety and Clean-efficiency Utilization, Jiaozuo 454003, China; 3. Henan Mine Water Disaster Prevention and Control and Water Resources Utilization En-
gineering Technology Research Center, Henan Polytechnic University, Jiaozuo 454003, China; 4. College of Mining and Coal, Inner Mongolia University of
Science and Technology, Baotou 014010, China; 5. Jincheng Anthracite Mining Group Technology Research Institute, Jincheng 048006, China)

Abstract: Southwest Guizhou mining area is a typical karst development mining area in China. Under the influence of mining, the height
of karst roof water conducting cracks is abnormally developed. During the rainy season, atmospheric precipitation is extremely easy to
enter the underground working face through ultra-high water conducting channels, causing water inrush disasters at the working face, seri-
ously affecting the normal production of the mine. Therefore, based on the analysis of the occurrence characteristics of karst caves in Xin-
tian Coal Mine, the development rules of karst roof water conducting fracture zones during mining were studied by means of on-site meas-
urement, indoor simulation, and theoretical analysis. The development mechanism of ultra-high water conducting fractures was revealed.

The results show that: (DThe roof karst caves in the study area have obvious zonation phenomenon from top to bottom in the layers such as
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the surface, the Yulongshan section, and the Changxing Formation. The surface water holes develop along the gullies, and the karst caves
in the upper and middle parts of the strong aquifer in the Yulongshan section develop, presenting different forms of beads. The Changxing
Formation only locally hosts karst caves with smaller diameters; (2 Karst caves in karst aquifers have an important impact on water con-
ducting fractures. Without karst caves, the development height of water conducting fractures is 43.1 m, and the fracture mining ratio is
14.4. Under karst caves, the development of water conducting fractures is abnormal, with a height of 173.1 m, and a fracture mining ratio
of 57.7, which communicates with the strong limestone aquifer in the Yulong Mountain section; (3 Karst roof water conducting fissures
consist of two parts: mining upward fissures and karst cave instability downward fissures. Under the influence of mining, karst caves be-
come unstable under the combined action of concentrated stress and mining additional stress, and are prone to form downward fissures,
which communicate with mining upward fissures, ultimately forming a special ultra-high water conducting fissure in southwestern
Guizhou mining area.

Key words: karst development mining area; karst cave; mining upward fractures; downward fissure of karst cave; ultrahigh hydraulic

fracture
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Table 1 Characteristics of karst development in mines
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Table 2 Comparison of similar simulation tests
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Table 3 Drilling parameters
L5 FrLFA/°) iFf1/(°) fL%/m TEfH/m
15 35 64 96.40 68
2% 45 63 96.90 68
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Table 4 Comparison of similar simulation tests
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Fig.12  Similar simulation test model
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Fig.13 Development of overlying rock fractures after excavation of 100 m on the working face

K- B

L]

N i L,
e RS

A14 ITHETELI180mBELEBELE

Fig.14 Development of overlying rock fractures after excavation of 180 m on the working face
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Fig.15 Development of overlying rock fractures after excavation of 290 m on the working face
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Fig.16 Development of overlying rock fractures after excavation of 350 m on the working face
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Fig.17 Development of overlying rock fractures after excavation of 480 m on the working face
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