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Effects of combination mode on mechanical properties and failure
characteristics of the coal-rock combinations

ZHANG Ze-ian' LIU Jiandeng' WANG Lu' YANG Hao-tian' ZUO Jian-ping’

( 1. College of Water Resource & Hydropower Sichuan University Chengdu',. 610065 China; 2. State Key Laboratory of Coal Resources and Safe Mining China
University of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: To discuss the effects of coal-rock combination mode on its mechanical and damaging characteristics the
uniaxial and triaxial compressive tests for three\combination modes such as Rock-Coal-Rock ( YMY) Rock-Coal
( YM) and Coal-Rock ( MY) were carried out.on MTS815 Rock Mechanics Testing System. The results show that the
failure mainly concentrates on the coal part of combination specimen and do not be affected by the combining mode
and the loading condition. The development of damage and increase of failure extent in coal part can result in the e—
mergence of damage and failure in rock part to some extent. The failure states are mainly tensile failure and happens in
coal part for uniaxial compressive test. The uniaxial compressive strength of YMY is 40. 03 MPa which is 1. 80 and
1. 53 times of YM and MY respectively. Under triaxial compressive condition the failure are all mainly shear failure in
coal part and the average triaxial strength for three combination modes gradually approaches with the confining pres—
sure increasing.
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Fig. 1 Schematic diagram of coal-rock combinations
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Fig. 2 Uniaxial compressive strength of specimens with different

combination mode by uniaxial compression tests
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Fig. 3 Relationship between confining pressure and average
triaxial compressive strength of specimens
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Fig.4 | Deformation parameters of specimens with different

combination mode by uniaxial compression tests
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Fig. 5 Stress-strain curves of typical combination samples by

uniaxial compression tests
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Fig. 7 Uniaxial failure of coal-rock combinations
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