B3ITH HS W HA S TR Vol.37 No.5
2018 45 A Chinese Journal of Rock Mechanics and Engineering May, 2018

RS RABIFANEL T IR AR EN M R bE R AL 4 AE

MEEVT, 2 VL B OB EREAY, BERYL BOR!
(1. PEF A AEAER) AR AT RIS A e, dbat 100083; 2. hFEF ML AEALE) WS %4 TR, JEa 100083,
3. EAEREFAR ) EREES 2R E K E SR, Jbat 100083)

R S DI RAAE X R I = A I sl WF I 540 22 AR N B AF R BT S AR AL
A TRANANRBAED I . B RFEBIAHU], AR R A AT IR IR BUA B B B Sl IT R B el
2 AEIINEN B S SG,  A FH 5R A S O R SR I D 80 8 LY DA JFRE AR SR IR ARSI s I 2 T 75 A RH R #%
THEOE SCINEN MR L, PR SR BERR IR i A B4 5 AR Al A IR AT IR o BEAh, I X SRR AT i R PO T
SRR CT 134, 8 RACEBITNE, 73 W AR DR R R S AB DL B e 3R 0] om0 i 37 LU i qf v 5545 SR A B i
WETERIL: JE TSR FRAT 0 ARG AR SR #0380 [ LA A 3 ANARALR BL,  HAERRGN J1 7K1 34 2 1Y)
P W BUARACRFIE ;s 2 mr FKCT- 8 T D e B b R RS, 2 BT R AT W T AR,
EI R B S R S R T TR T R R IR B S A s v 7 D SR AN S, IR RO T

1.
K A% MEIAINEEG EERI S L = 4Eg ik CT FH
hE S ES: TU4S XERERIRTS: A XEHES: 1000 - 6915(2018)05 - 1096 - 10

Characteristics of the load/unload response ratio of raw coal under uniaxial
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Abstract: In mining engineering, the periodic perturbation to rock mass induced by roadway excavation and
mining affects the mechanical properties of surrounding rocks. Thus, studying the failure characteristic of raw coal
under cyclic loading will help to understand the damage and deterioration mechanism of coal pillar, and to provide
the effective means for the analysis of coal pillar instability. In this study, a uniaxial cyclic loading and unloading
experiment at different stress levels on raw coal was conducted. Based on the experiment, a load/unload response
ratio was defined according to the variation of elastic modulus to describe the failure characteristics of coal.

Another response ratio was defined with the accumulative acoustic emission ring counts to describe the evolution
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of internal damage of coal. A three-dimensional numerical model was established and studied based on the

geometric data obtained by CT scanning. The results show that the evolution of the load/unload response ratio of

raw coal under uniaxial cyclic loading has three stages, showing a periodic W-shaped variation at each stress level.

Moreover, the load/unload response ratio decreases with the increase of loading stress level. It is also found that

the load/unload response ratio drops a little bit and then increases suddenly as the loading stress close to the peak

stress. However, the load/unload response ratio reaches minimal and fluctuates near 1 as the specimen is on the

verge of damage based on the analysis of acoustic emission ring counts.

Key words: rock mechanics; cyclic loading and unloading; load/unload response ratio; three-dimensional

numerical inversion method; CT scan
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