95354 55 1 ME R KR F R ( BARIFR) Vol.35 No.1
20204 3 A Journal of Hunan University of Science & Technology ( Natural Science Edition) Mar. 2020

T, B, Erh e, A LT R R AR M2 IR AR SR G RPN [T ] IR RO oA 4 ( A SRR R , 2020, 35
(1):23-29. doi:10.13582/j.cnki.1672-9102.2020.01.004

Wei T, Li B, Wang Z M, et al. Risk Assessment of Water Inrush from Coal Floor based on Cusp Catastrophe Model [ J]. Journal of
Hunan University of Science and Technology ( Natural Science Edition) ,2020,35( 1) :23-29. doi: 10.13582/]. cnki. 1672-9102.
2020.01.004

ETRARTERINERERREK
& [ T 4

L EHT 2R ZAK R

(LN R BRI S PR AR BE, S SRBH 5500005 2. 53 M 27 [ b YTRASME Jrbe PR 5 55 % JE 5 5230 38, 51t P 5500005
3P LR (IR0 E 55 K F B TR PO, Jbat 100083)

W E BT RKEHRFARKTFRNEZRZZ - ERTINET RAN SR R 2T RXEAETER LR EAT
KIE Y RMAZHAKERLE HRBER, 2K AT EZREHEERN 2 B R BHINT KRR Z A, LHIFERH —H
RENZ HARTEBFTNRARTELNUR A A RTEANEERRRASATTMNEA TR AXELEAT
BEO ABREAKELERREEMERFAKEFHEAERHLZE, BT RARSTEENTHEE KRR R AL R ET N,
EhEME BETREEANEERRNREALEGUEIFNERPELAR KRB EN TN ERIATT A, EW T REEA
WM E A RAKR ENE LIFN 2 RE g .

KR MR RN BAGRE ;T RERTEA

HE4 %S . TD745 SCARARAERD A B &S 1672-9102(2020) 01-0023-07

Risk Assessment of Water Inrush from Coal
Floor Based on Cusp Catastrophe Model

Wei Tao', Li Bo >, Wang Zhongmei' , Wang Xianging', Zhang Wenping'
(1. College of resources and Environmental Engineering, Guizhou University, Guiyang 550000, China;
2. Key Laboratory of Karst Environment and Geohazard Prevention, Ministry of Education, Guizhou University, Guiyang 550000, China;
3. National Engineering Research Center of Coal Mine Water Hazard Controlling,

China University of Mining and Technology ( Beijing) ,Beijing 100083, China)

Abstract; Coal mine water inrush accident is one of the important factors restricting coal mining, accurate
prediction of coal mine water inrush is of great significance to guide safe coal mining. After coal mining, when
the water pressure on the floor exceeded its own strength, discontinuous catastrophe occured, that is, the
instability and failure of the coal floor rock formation led to water inrush from the floor. The failure mode was a
catastrophe phenomenon, which conformed to the description of cusp catastrophe theory in catastrophe theory.

The catastrophe model was used to predict water inrush from the coal floor. It was feasible. Combined with typical
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engineering cases, the floor thickness of unit hydraulic pressure of coal seam floor and floor water conductivity
factor were chosen as control variables, and the risk assessment of water inrush from coal seam floor was realized
by solving state variables. On this basis, the risk assessment result of water inrush from coal seam floor based on
catastrophe model and the evaluation result of traditional water inrush coefficient method were combined. The
results show that the catastrophe model is more consistent with the mechanism of water inrush and the evaluation
results are more accurate.

Keywords: coal seam floor; water inrush; catastrophe; prediction; cusp catastrophe model
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