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Study on the evolution of macropore structure in anisotropic

coal under impact load
LIANG Weimin, LI Xiaopeng, LI Minmin
(School of Civil Engineering ,Henan Polytechnic University , Jiaozuo 454003, China))
Abstract: In order to study the evolution of the macroporous structure in anisotropic coal and rock mass, which can provide relevant theo-
retical basis for the setting of technical parameters of blasting and fracturing in coal seam enhancement, the Split Hopkinson Pressure
Bar (SHPB) impact test was conducted to evaluate the dynamic mechanical performance of anisotropic coal samples under various impact
pressures (0.1.,0.15.0.2.0.3.0.5 MPa). In addition, the mercury intrusion test was performed to analyze the pore structure of coal sam-
ples under different impact loads, and to further reveal the evolution of the macroporous str ucture in the coal and rock mass under impact
loads. Experimental results show that the dynamic compressive strength of coal samples increases linearly with the increase of impact load,
and the greatest dynamic compressive strength is confirmed in coal samples perpendicular to the bedding direction. When the impact pres-
sure is 0.5 MPa, the corresponding dynamic compressive strength in the direction of vertical bedding and parallel bedding is 29.624 MPa
and 24.339 MPa respectively. Compared with that without impact load, the mercury content of coal samples in the direction of vertical bed-
ding and parallel bedding increases by 188% and 205% respectively, the porosity increases by 155% and 198% respectively, the mercury

removal efficiency decreases by 32% and 69% respectively, and the maximum pore volume in the pore size distribution increases by 472%
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and 492% respectively. When the impact load is the same, the maximum mercury input, porosity, mercury removal efficiency and pore

volume of coal samples in the parallel bedding direction are 1.05 times, 1.35 times, 0.46 times and 1.40 times of those in the vertical bed-

ding direction, respectively. In conclusion, a greater impact load would result in a greater total pore volume increment in the coal sample,

also a greater total pore volume increment is exhibited in the coal sample parallel to the bedding direction relative to that perpendicular to

the bedding direction.

Key words: coal porosity impact load; Split Hopkinson Pressure Bar; anisotropy; mercury intrusion method; middle and big holes
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Fig.1 Test coal samples
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Table 1 Basic parameters of the coal samples
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P 6.51 2.97
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Fig.2 SHPB experimental system
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Table 2 Experimental numbers of the coal samples

By AT IR 1)
T UL/ MPa
BRSNS HE/(m-sT) BEBE/ (m s BREGS B/ (m-sT')  BEHEEE/ (m-sTh)

cl-1 2.341 P1-1 2.452

0.1 C1-2 2.367 2.373 P1-2 2.433 2.404
C1-3 2.412 P1-3 2.328
C2-1 3.497 P1-1 3.542

0.15 2-2 3.307 3.496 P1-2 3.478 3.486
C2-3 3.685 P1-3 3.438
C3-1 4.068 P3-1 4.083

0.2 C3-2 4.023 4.046 P3-2 4.103 4.058
C3-3 4.047 P3-3 3.988
C4-1 5.376 P4-1 5.457

0.3 C4-2 5.379 5.407 P4-2 5.398 5.376
C4-3 5.465 P4-3 5.273
C5-1 7.156 P5-1 7.297

0.5 c5-2 7.556 7.327 pP5-2 7.334 7.329
C5-3 7.268 P5-3 7.356
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Fig.3 Mercury porosimeter and dilatometer
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Fig.4  Stress—strain curves of coal samples with different

impact loads and different bedding directions
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Fig.6  Mercury advance and retreat curves of coal samples perpendicular to the bedding directions under different shock pressures
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Fig.7 The mercury advancing and retreating curves of coal samples parallel to the bedding directions under different shock pressures
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under different dynamic compressive strength
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both coal samples and dynamic compressive strength
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