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EXPERIMENTAL STUDY OF COAL CONSIDERING DIRECTIVITY
EFFECT OF BEDDING PLANE UNDER BRAZILIAN SPLITTING AND
UNIAXIAL COMPRESSION

LIU Kaide LIU Quansheng ZHU Yuanguang LIU Bin
(State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China)

Abstract In view of the characteristics of By coal layers with significant horizontal bedding in Huainan mining
area tensile and compressive mechanical properties in the directions of vertical and parallel to the coal bedding
plane are researched by the Brazilian splitting and uniaxial compression tests. The results show that (1) Tensile
strength in the directions of vertical and parallel to the coal bedding plane are discrete but the former discrete
level is much more. Comparing the mean values in both directions the former is obviously less than the latter

tensile strength has obvious anisotropy. (2) The random distribution of macroscopic coal composition and its
differences on physico-mechanical properties are the important conditions which lead to the discreteness of tensile
strength. Moreover banding distribution characteristics of macroscopic coal components and directivity of coal
cleat system are the internal causes to decide the anisotropy of coal mechanical properties. (3) Comparing the axial
stress-strain curves in the directions of vertical and parallel to the coal bedding plane under uniaxial compression
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the former pre-peak deformation characteristics are similar the mechanical properties are stable the post-peak
stress drops quickly and the brittle feature is apparent. However the latter pre-peak and post-peak deformation
characteristics of each curve are different and mechanical properties are unstable. Meanwhile the axial peak
strains of all coal samples are less than 1%. Thus the deformation features are in a brittle failure state. (4) Fracture
failure patterns of coal samples in the directions of vertical and parallel to the bedding plane are respectively given
priority to shear and fracturing failure under uniaxial compression and the uniaxial compression strength and
deformation parameters in both directions are obviously different. In other words the anisotropy is apparent. (5)
The uniaxial compression characteristics in the direction of vertical and parallel to the coal bedding plane are
discrete but the latter discreteness is much more obvious. (6) The uniaxial compressive strength is much greater
than the tensile strength uniaxial compression strength in the directions of vertical and parallel to bedding plane
are respectively 40.1 and 14.7 times of tensile strength.

Key words mining engineering coal bedding tensile strength uniaxial compression test vertical parallel
anisotropy
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Fig.4 Tensile strength and lateral strain curves of coal sample
in different bedding directions
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Table 1 Basic parameters of coal samples and the results of
Brazilian splitting test

o , MPa
3
mm mm (g-cm ) KN
SP1—1 4956 49.16 1.341 1.979 0.517
SPI1—2 49.70 49.16 1.450 2.848 0.742
SP1—3 4956 48.82 1.432 3.675 0.967 0.761 0.330
SPI—4 49.66 49.36 1411 2.872 0.746
SP1—5 49.72 49.02 1.407 3.197 0.835
SPII—1 49.68 49.97 1377 1.076 0.276
SPIl—2 49.46 48.75 1.406 5.011 1.323
SPII—3 49.45 49.22 1421 1197 0.313 0592 1.492
SP1I—4 49.62 48.88 1.405 1.010 0.265
SPII—5 49.70 49.34 1455 3.016 0.783
(1)
0.330 1.492
(2)

0.761 0.592 MPa
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Fig.5 Fracture patterns of typical coal samples with splitting
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Table 2 Test results of coal samples in the direction of vertical
to the bedding plane under uniaxial compression

D/ H/ ,U/ On / E/ Eim / Eam / E50/
mm mm (@-cm3 mpa GPa # 193 1p% GPa

UC—3 49.760 94.680 1.415 27.536 4.418 0.338 8.258 11.369 2.695

UC—4 49.660 96.960 1.427 23.827 4.034 0.425 7.860  5.640 2.863

! UC—5 49.610 99.300 1.483 23.678 3.860 0.310 7.331  4.168 2.532

0.03 0.02 0.01 0.00 0.01
€ SW—5 49.760 98.980 1.414 22992 4.671 0.330 6.598  1.715 2.697
(b)uC—s SW—21 49.720 92.450 1.429 20.797 4.723 0.388 6.312  7.813 3.021
257 & 49.700 96470 1.433 23.766 4.341 0.358 7.272  6.141 2.762
L
0\"} & 0.001 0.030 0.020 0.102 0.088 0.132 0.113 0.598 0.067
11 43
i _
8 9
c 3

0.03 0.02 0.01 0.00 0.01
&

(c) SW—5
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Fig.6 Stress-strain curves for typical coal samples in the direction
of vertical to the bedding plane under uniaxial compression
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Fig.8 Stress-strain curves of typical coal samples in the direction
of parallel to the bedding plane under uniaxial compression
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Fig.9 Failure patterns of coal samples in the direction of parallel
to the bedding plane under uniaxial compression
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Table 3 Test results of coal samples in the direction of parallel
to the bedding plane under uniaxial compression
DI HI o ol E em!  &m!  Eso
mm mm (@g-cm® mpa GPa # 1903 103 GPa
UC—1 49690 93570 1.477 10.0283.240 0.431 3.407  3.273 2.468
UC—2 49650 96040 1.409 16537 4.105 0.348 4.792  4.349 3.039
UC—6 49.730 98000 1.432 88922710 0.415 5.124  11.228 2.039
UCT—1 49.680 93640 1400 89232.179 0.466 5.796  3.789 1.287
UCT—2 49.720 93400 1.442 114633.224 0.279 4359  2.151 2.408
49690 94930 1.432 11.1683.092 0.388 4.696  4.958 2.248
0001 0021 0021 02850.2310.1920.190 0.726 0.287
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Fig.10 Axial stress-strain curves of coal samples in different
directions to the bedding plane under uniaxial compression
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