% 44 B % 3 39 TTFIRBFRXFZFREAAFR) 2025 46 A
Vol.44 No.3 Journal of Liaoning Technical University(Natural Science) Jun. 2025
AR XUV, A AN [R) R I 8] T A A5 RN R A i RE B AL (0] 1L 7 AR BRI A2 4 (A SR B i), 2025,44
(3):265-272.DOI:10.11956/j.issn.1008-0562.20240249

WANG Cheng, LI Yang, LIU Jiangbin, et al. Mechanisms of energy evolution at damage characterization points of coal-rock

assemblages under different immersion time[J].Journal of Liaoning Technical University(Natural Science),2025,44(3):265-272.DOI:
10.11956/j.issn.1008-0562.20240249

=DEN N Ly / VAU = RN
AN [RHZ R 8] B 2] A AR R ARk o i e v A AL
I OR' FOE, IR, KRR, TARITY, 04482
(1. EZEREIREE A T A FRTHE A B F50E 00, 7 52 )1 7504105
2,10 T TR RS Bk 2B , 10T BT 123000)

WOE: RS A A A FIR AT )R AR TS A IR AR TP R AR S AL B RE S AR BL B X S AT R
T ORI E T il R4, DFE R RE A A A A2 B f 38, s | BURSRIE . Mtk
OGRS EER 2 IEA DG, T RERIT R M A, ARV AR, B
21 A RTE LR T R 1R s A P BPE R AR BB | HL B T K, AR U BOE BURFL R A & ok B8 v A FEHRE o LA A
AR AL, At 5 1 A% 5 IR IS N AR RE R BB D855, FEHEARE &5 b R B, RIH AR AR B 7
VS5 S8 R IRAL , TRy SN AR R R R, RUIILIR IS AR M BE I (R B MR RREAR . F—PEREE TS AR
A e ) PR AL R, YL SRR M A 21 d i, B il S B L T O R NG PR B L B TR AR
{H 2492 i (R] 3 25 28 d i, BIRAES B AR, L5 L MR BT ARGT AR R A 7K s T 3
W5 5 1R RIS
KR BEAAAU; Bt Bk, SIS REE; CRRURA SIS e AR
RES %S :TDS21 XERFR RS : A X EHS:1008-0562(2025)03-0265-08

Mechanisms of energy evolution at damage characterization points of coal-

rock assemblages under different immersion time
WANG Cheng', LI Yang', LIU Jiangbin', ZHANG Zhongjie', YU Yongjiang”, LIU Jiaming’

(1. Yangchangwan Coal Mine, National Energy Group Ningxia Coal Industry Company, Yinchuan
750410, China;2. School of Mining, Liaoning Technical University, Fuxin 123000, China)
Abstract: In order to explore the energy evolution mechanism of the characteristic points in the deformation and
failure process of the coal-rock combination under different soaking time, the uniaxial compression test of a coal-
rock mass under different soaking time was carried out. The results show that with the increase of the soaking time
of the coal-rock combination, the elastic modulus, compressive strength and brittleness index are negatively
correlated with the soaking time, and the peak strain is positively correlated with the soaking time. Based on the
principle of energy calculation, it can be seen that with the extension of soaking time, the proportion of elastic
strain energy increases gradually at the starting point of linear elasticity of coal-rock combination, and the
proportion of dissipated energy in the process of microcrack formation and pore closure is relatively low. At the
peak stress, the weaker the ability to store elastic strain energy and absorb total strain energy, the higher the
proportion of dissipated energy, indicating that the energy dissipation is more significant. At the post-peak
complete failure, the total strain energy absorbed shows a downward trend, indicating that its ability to absorb
external energy is gradually decreasing. The evolution law of the impact tendency of the coal-rock combination
was further explored. When the soaking time of the combination increased to 21 days, the energy impact index 7,
and the improved brittleness index Iy, gradually decreased. However, when the soaking time increased to 28 days,

that is, the sample reached saturation, /,.. and I,, showed an upward trend. The research results can provide
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reference for the prediction and evaluation of water disaster and rock mechanics evaluation of coal and rock pillars.

Keywords:coal-rock assemblage; immersion time; energy evolution; mechanical properties; uniaxial compression

test; energy dissipation
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stress-strain curve of coal-rock assemblage under

different immersion times
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Fig.6 fitted curve of elastic modulus of coal-rock assemblage
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