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Research on coal and rock seepage laws under different confining

pressures and hydraulic pressures

LI Zhihao,CHEN Shijiang, DU Guangsheng, GAO Zhenwei, GU Yunfeng,LIU Shoubin
( Mining Research Institute of Inner Mongolia University of Science and Technology, Baotou 014000, China)

Abstract ; As coal resources gradually enter deep mining, the occurrence conditions of coal and rock are extremely complicated, which se-
riously affects the seepage characteristics. Based on this study, the seepage characteristics of coal and rock under complex geological con-
ditions, the loading tests of coal specimens were performed under different hydraulic pressure and confining pressure using rock permeabil-
ity analyzer and nuclear magnetic resonance. The seepage flow under different loads was calculated. Based on this, the relationship be-
tween permeability, permeability coefficient and confining pressure was analyzed and calculated, and then the coupling effect of seepage
field and stress field was analyzed. The results show that:The process of coal seepage under load is divided into three stages: nonlinear
stage, nearly linear stage and linear stage. Confining pressure is one of the major influencing factors of coal seepage, and the law of seep-
age velocity of coal is different under low confining pressure and high confining pressure. In this coal seepage test, when the confining
pressure is less than 4 MPa, the seepage change increases linearly and when the seepage change is greater than 4 MPa, it is linear. The
pore deformation of coal can be divided into three stages, and they are rapid pore deformation under pressure, slow pore deformation under
pressure and pore compaction. The research results can provide references for coal seam water inflow estimation.

Key words: seepage test; confining pressure; seepage flow;seepage velocity; permeability coefficient
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Table 1 Pore throat distribution of coal and rock samples

(d) 14

FLugp A FLM AR A DX H) 43 Lo/ %
r/pm w1 k2 13 w4

0~0.10 92.43 92.47 93.73 93.21
0.10~0.16 4.36 4.65 3.93 4.15
0.16~0.25 0.11 0.10 0.01 0.05
0.25~0.40 0.29 0.48 0.39 0.36
0.40~0.63 1.05 1.30 1.09 1.16
0.63~1.00 1.01 0.86 0.77 0.91
1.00~1.60 0.60 0.04 0.08 0.16
1.60~2.50 0.10 0 0 0

F2 BEEEKENILBEEMSESR
Table 2 Porosity and permeability of coal samples

after water saturation

frvas T, # 28/ ms LB/ % BiEE/107 um?

1 1.6 27.810 9 41.5477
2 1.6 28.138 3 43.220 1
3 1.6 27.999 2 37.424 3
4 1.6 27.777 17 39.607 1
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Fig.4 Seepage test results of No.1 coal and rock samples
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Table 3 Variation of seepage flow wder water pressures and confining pressures
Sl KK/ fLE AT S 98 i it/ mL
1\t
MPa /% 1 MPa 2 MPa 3MPa 4 MPa 5 MPa 6 MPa 7 MPa 8 MPa 9 MPa 10 MPa

1 1 27.810 9 29.15 20.90 10.45 9.35 7.70 4.40 3.30 3.00 3.00 3.00
2 2 28.138 3 92.00 78.30 64.80 54.00 51.00 48.40 46.00 45.20 45.00 45.00
3 3 27.909 2 253.82 191.71 135.00 102.60 94.50 90.45 81.00 81.00 81.00 81.00
4 4 27.777 17 715.50 526.50 243.00 124.20 110.70 101.20 92.40 73.70 73.00 73.00
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Fig.5 Relations of seepage flow with water
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Fig.6  Relation of seepage velocity with water
pressures and confining pressures
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Fig.7 Relationships between seepage
velocity and hydraulic slope
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Table 4 Relationship between permeability under

confining pressures,water pressures

Fil 6/ KRR E FERBIER/107 pm?

MPa 1 MPa 2 MPa 3 MPa 4 MPa
1 5.37 26.85 136.50 1 080.30
2 2.70 19.20 77.81 585.53
3 0.69 12.40 38.56 124.50
4 0.55 9.24 22.26 32.63
5 0.38 8.23 18.87 25.94
6 0.12 7.43 17.30 21.68
7 0.07 6.72 13.89 18.16
8 0.05 6.48 12.51 15.51
9 0.05 6.42 12.51 15.20
10 0.05 6.42 12.51 15.20
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