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Analysis of resistivity response of stratified briquette during uniaxial
compres-sion

HU Qianting"* , SONG Mingyang'**, LI Quangui'”, WU Yanqging'*,XU Yangcheng'~,
ZHANG Yuebing'? ,DENG Yize'”

(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control,, Chongqing University, Chongqing 400044 , China; 2. School of Resources and Safety
Engineering , Chongqing University, Chongging 400044 , China)

Abstract ; Resistivity is a key physical parameter in geophysical exploration,and the characteristics of resistivity varia-
tion with different coal structures are different during its failure. Real-time resistance test system for coal samples under
compression was established. Uniaxial compression experiments were carried out on two-layered briquette samples with
different thickness and strength. According to the mechanical strength and resistivity variation during the failure

process , the resistivity response characteristics of different structural briquette under the influence of layered interface
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were studied. The results show that the resistivity of briquette under load failure presents a phased change,and the un-
stratified sample has a u-shaped change after compaction, and the lowest point coincides with the yield point of the
stress-strain curve of the sample. In the process of failure,the resistivity of the stratified samples with different thick-
ness first increased and then decreased. Stratified samples with a larger difference in thickness of the two layers were
more severely damaged ,and the overall macroscopic resistivity value was larger. Also,the resistivity curves of stratified
samples with different strength first increased and then presented a “U” shape. After failure,the resistivity was 2—-4
times of that at the initial state. The elastic modulus and compressive strength of the stratified sample are lower than
those of the non-stratified sample,and the rate of resistivity change at the peak stress is 1-2,while that of the non-
stratified sample is less than 0. 5. The closer the thickness and strength of the two layers,the more uniform the peeling
part generated by compression. The more apt the regional “series-parallel” phenomenon, the greater the resistivity
change rate after failure. The squeezing and breaking of the coal sample body or the interlayer void skeleton will lead
to an increase in the resistivity of the coal seam. After the failure of the stratified briquette , the surface is exfoliated and
the cracks are uniformly connected. According to the failure process of the briquette under load , the mathematical mod-
el of resistivity change under the influence of “longitudinal cracks” and “longitudinal +lateral cracks” in the sample
was obtained. The cracks in the two layers and through the interface of the two layers make the sample into a “series-
parallel” connected circuit,and the overall resistivity of the sample is positively correlated with the crack volume pro-
portion. The description of uniaxial compression law of stratified briquette reflects the electrical anisotropy characteris-

tics in strata geophysical exploration in some coal mines.

Key words : resistivity ; uniaxial compression ; briquette coal ; anisotropy ; geophysical exploration
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Table 1 Strength and resistivity parameters of briquette
samples
AL T Lk Er WA AR b R p/
P/kN J/MPa E/MPa (Q-m)
70 0.26 12.7 316
100 0.33 13.3 302
130 0.36 13.7 112
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Table 2 Experimental scheme for resistivity measurement of

medium coal in uniaxial compression process
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Experimental system for resistivity test during uniaxial compression
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Fig. 2 Change of stress-strain-resistivity of briquette
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Fig. 6 Model of resistivity variation and equivalent circuit diagram
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