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Experimental study on deformation and failure characteristics

of heterostructure in borehole sealing section
YANG Weidong"** ,HUO Zhonggang™’ ,SHU Longyong™® , HAO Jinwei*"
(1.China Coal Research Institute ,Beijing 100013, China; 2.Mine Safety Technology Branch,China Coal Research Institute , Beijing 100013, China;
3.State Key Lab of Coal Resources High Efficient Mining and Clean Utilization ,Beijing 100013, China)
Abstract: Gas drainage borehole sealing section is a heterostructure composed of coal—cement—extraction pipes. In order to study the de-
formation and failure characteristics of the coal—cement heterostructure in borehole sealing section, the combination of Vallen AMSY-6 a-
coustic emission signal acquisition system and TAW~-2000 high temperature rock triaxial servo testing machine were used to conduct a-
coustic emission tests of deformation and failure of coal monomer, cement monomer and coal-cement composite specimen under uniaxial
load. The test results show that the peak stress of the coal—cement composite specimen is between the coal monomer specimen and the ce-
ment monomer specimen, and the strength of the coal monomer specimen is 2.1 times that of the cement monomer specimens. The coal—
cement strain composite specimen and the body strain drop point of the coal monomer specimens are accompanied by a sharp increase in
the ringing count of acoustic emission, while the acoustic emission index of the cement monomer specimen increases more gently, and the
different specimens are at the peak stress. The acoustic emission index reaches the maximum value, and the peak ringing count of the

coal—-cement composite specimen is about 112 times of the cement monomer test piece; the stress—strain curves of the coal—cement combi-
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nation test piece and the coal monomer test piece show brittle deformation characteristics after the peak, while the stress—strain curve of

the cement monomer specimens show plastic deformation characteristics after the peak. The failure mode of the coal-cement heterostructure

specimen is shear failure, and the failure mode of the coal monomer specimen is " X" —shaped conjugate shear failure and tensile failure.

The failure mode of the cement monomer specimen is tensile failure. At present, most of the hole sealing materials for coal mine gas drain-

age in China are cement—based sealing materials. The strength of the coal-cement heterogeneous structure in the borehole sealing section

is affected by both the properties of coal body and cement materials. In the selection of underground cement—based sealing materials, the

cement—based sealing materials with a small difference in strength from coal and rock after solidification can be selected preferentially.

Key words : drainage borehole; borehole sealing section; acoustic emission; heterostructure ; deformation and failure
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Table 1 Basic parameters of specimens
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(g+em™) MPa
GH-M-1 1.368 7.268
PULIEEN GH-M-2 1.537 6.670
GH-M-3 1.397 7.978
GH-C-1 1.095 3.028
KPS EAAR GH-C-2 1.009 3.405
GH-C-3 1.147 3.954
GH-Z-1 1.209 5.063
HE-KRAEGAEK  GH-Z-2 1.237 6.159
GH-Z-3 1.184 6.864
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