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Dynamic evolution law of coal seepage under hydraulic coupling

LYU Mingjie', LIU Liren', ZHANG Xiaotao>, CHEN Bo'

(1. Sandaogou Coal Mine, Shanxi Deyuan Fugu Energy Co., Ltd., Fugu 719400, China; 2. Chongqing Research Institute of China Coal Science and Industry
Group Co., Ltd., Chongging 400037, China)

Abstract: To investigate the seepage and evolution of water within coal during the process of coal seam injection,
a combination of laboratory tests and numerical simulations was employed. This study involved conducting ex-
periments to explore the deformation of coal structure and the evolution of permeability under the combined in-
fluence of geostress and pore water pressure coupling. Additionally, a mathematical model for volume defor-
mation evolution under hydraulic coupling was established, and dynamic numerical simulations of coal injection
seepage were performed based on User Defined Functions (UDF) development. The results indicated that changes
in coal porosity are influenced by both stress and water pressure. The axial deformation of coal and the distribu-
tion of water pressure decrease from top to bottom in a descending manner, and volume deformation is positively
correlated with axial force and pore water pressure magnitude. Pore water pressure provides the permeation force
for free water stored in the fractures and exerts mechanical effects on the coal matrix; the greater the water pres-
sure, the easier it is for the coal matrix to be damaged. The simulated results from the UDF program, which was
fitted to the porosity variation with respect to pore water pressure using the results of loading permeability tests,
closely matched experimental results with minimal error. Therefore, the numerical simulation based on Fluent
secondary development can achieve dynamic simulation of fluid-solid coupling experiments, which holds certain
guiding significance for studying the seepage law of coal.
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Fig. 8 Simulation result 1. profile of pressure distribution in coal
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