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Study on mechanical properties of coal before and after flooding considering

bedding direction
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Abstract: The weak bedding plane and the water-softening coal will lead to the decrease in mechanical properties, which has an important
influence on the stability of underground reservoirs and the prevention and control of water inrush accidents in coal mine. To study the
comprehensive influence of bedding and soaking on the mechanical properties of coal, the uniaxial compression deformation and failure
characteristics of coal under different soaking conditions were analyzed through a non-destructive soaking test and uniaxial compression
test and based on the Digital image correlation method (DIC). The mechanical property parameters and surface strain field information of
axial parallel and vertical bedded coal samples in the natural state, natural water absorption and forced water absorption were obtained. The
results shown that the water absorption characteristics of coal shown obvious stratification differences, and the mechanical properties were
affected by the combined effects of stratification and soaking. The specific results were as follows, (D Capillary action led to stronger wa-
ter adsorption in axial parallel-bedded coal than in axial vertical-bedded coal, and the natural limiting water absorption rate of axial parallel-
bedded coal was 2.2 times higher than that of axial vertical-bedded coal. @ The uniaxial compressive strength and elastic modulus of coal
were mainly affected by bedding and supplemented by soaking. The failure mode was related to the direction of bedding. The failure mode
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of axial vertical coal was shear failure, while that of axial parallel coal was split failure. 3 The coal failure was a process of transforma-

tion from uniform to non-uniform deformation. After water soaking, the coal appeared strain concentration area earlier, its compaction

stage was prolonged, and the elastic deformation stage was shortened. The research results were helpful to further understand the water

soaking characteristics, mechanical properties, and rupture evolution of axial parallel and vertical bedded coals, and can be used as a refer-

ence for the protection and stability analysis of reserved coal pillars in underground reservoirs.
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Fig.1 Diagram of bedding direction of coal samples
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Table 1 Physical properties of coal samples

Ji'lil W& MGG JFikit/g #J/mm Fi#%/mm PBYem® HE/(gem”) PP/ (ks ™)

Pl 258.9 100.51 49.64 194.42 133 2.032

AREIK P2 248.4 10031 49.71 194.58 128 1.969

- P-3 260.5 100.46 49.68 194.64 1.34 2033
FAT R

Pl 254.0 99.77 49.76 193.92 131 2.049

Bk P2 249.0 10031 49.70 194.50 128 2.033

P-3 256.4 100.24 49.69 194.29 132 2.119

Tyl 256.1 100.05 49.60 193.22 133 1.969

HBK T,2 257.0 99.43 49.56 191.71 134 1.969

T,3 252.8 100.16 49.61 193.51 131 1.966
T BJ7

T-1 2674 100.14 49.61 193.47 138 2.066

Bk T2 2532 99.68 49.61 192.58 131 1.969

-3 2552 100.04 49.61 193.28 132 1.953
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Fig.2 Schematic diagram of lossless flooding device
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Table 2 Mechanical properties of coal and rock under

uniaxial compression
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Py-1 18.17 19.96  2327.89

KK P2 2662 1996 2358.19 2243.56

i P3 1500 19.96  2044.59

J= 3 P-1 1556 20.10 221508
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T,-3 27.29 30.62 2708.01
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Fig.6 Radial strain cloud map of axial vertical stratified coal at each stage of deformation and failure
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Fig.8 Radial strain cloud map of axial parallel bedding coal at each stage of deformation and failure
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