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Abstract ; By using several advanced macro and micro test methods, the bedding structure and mineral distribution of
coal were analyzed ,which lay the foundation for the study on the mechanism of coal rock bedding effect. Indirect ten-
sile test and acoustic emission ( AE) test in which loading direction is parallel and perpendicular to the bedding plane
of coal were conducted,and the failure mechanism ,bedding effect on tensile mechanical properties,as well as the bed-
ding effect on AE timing parameters ,law of energy release,spatial evolution characteristics and the damage variable D
during the stretching process were analyzed. The results show that,the calcite mineral mainly distributes along the bed-
ding plane and it plays an important role in the process of initiation and development of cracks. The tensile strength of
coal whose loading direction is parallel and perpendicular to bedding plane is 0. 706 and 1. 039 MPa, respectively.
Compared with the vertical group,the AE activity of parallel group is weaker in the whole process,and AE events in-

crease sharply in a short time when approaching to failure,the failure occurs suddenly and the main fracture surfaces
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distribute along the bedding plane. The AE signal of vertical group appears at the beginning of the loading,the AE ring

count rate and energy rate are higher than the parallel group and the spatial localization of vertical group has an obvi-

ous nucleation area. The damage variable D in the vertical and parallel groups shows an obvious different characteristic

with ladder type and two-section type,respectively. The rock damage state based on AE energy is more coincident with

reality.

Key words : coal ; mechanical properties ;acoustic emission ;bedding effect ; damage variable
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Fig. 1 Sketch map of indirect tensile test specimens
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Table 1 Physical and mechanical parameters of coal sample

S fizsd HAR/ g/ B .y W/ VAR I A/ B S {E/
= . o
e i mm mm em? e (g+em™) 1073 J/MPa MPa
P6-1 47.84 25.73 46 234. 56 59. 10 1.28 6.269 0.720
. P6-2 47.70 25.49 45 539. 98 59.97 1.32 6. 067 0. 651
AT/ 0.706
P6-3 47.71 21.37 38 199. 89 49. 89 1.31 3.589 0. 906
P6-4 47.75 26. 80 47 998. 95 63. 12 1.32 1.505 0. 546
V7-1 47.83 25. 60 45 995. 16 58.87 1.28 5.759 1. 100
V7-2 47.77 24.36 43 650. 39 57.70 1.32 4.837 0.963
V7-3 47.83 24.35 43 752.73 55.50 1.27 10. 224 1. 469
MHE(L) 1.039
V7-4 47.76 27.35 48 995. 56 63. 04 1.29 8. 865 1.114
V7-5 47.83 24.13 43 361. 88 55. 40 1.28 6.938 0.825
V7-6 47.85 25.23 45 367.52 59.36 1.31 4.277 0.762
1P e

B2 BN 3o &
Fig. 2 Sketch map of indirect tensile loading
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Fig. 4 SEM image of coal rock fracture
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Fig.5 Stress and strain curves of coal sample
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Table 2 Maximum data of coal ringing and energy count rate
FRIRETHEL IRKARE T R REITHEL ICUNiH N p €SB
e = .
R AT /(- s /(K - 57 /(1074 - s7) fti/ (10747 - 571
P6-1 Vi 27 286 4.17
P6-2 Vi 26 133 18 364 2.45 3.14
P6-3 Vi 1674 2.79
V7-1 s 108 367 32.37
V7-2 L 81 765 86. 45
V7-3 1 41 607 60 572 26. 59 49. 16
V7-4 1 39 608 70. 63
V7-5 s 31513 29.77
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