SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

AFIRLIRZS B NEAR 2T H A HEA I St R e R R AR
B s B R R B

SIAA:

DR, HEE, WERE, S5 AR PR KNSR H A BEE AT AR S R AL KL BB AR, 2025,
53(5): 102-113.

MA Zhihui, MA Zhiyong, PAN Rongkun. Mechanical properties and energy evolution of combined coal-rock body under different
stress states and strain rates|J]. Coal Science and Technology, 2025, 53(5): 102-113.

TELLRIEE View online: https://doi.org/10.12438/cst.2024-0049

HEAT BRRRNER IR At SO

Articles you may be interested in

Ty TG T 2R K R i AL
Mechanical properties and energy evolution mechanism of coal prone to ejection

PERPIFE AR . 2024, 52(6): 51-66  hitps://doi.org/10.12438/cst.2023-0834

A3 i AT R BRI ) ) ~# RRAE 5 RE AR IO AT Y
Study on dynamics characteristics and energy dissipation laws of coal fracture under lowspeed impact load

PORRLFH AR, 2024, 52(11): 273-284  hitps://doi.org/10.12438/cst.2023—-1341
) 8RR AR B S R 46 1 2R

Dynamic compression mechanical properties of soft coal under different strain rates

ERBLEEFIAR. 2025, 53(4): 244-254  https://doi.org/10.12438/cst.2023-1994

B AR N AR AR B R S A L

Mechanical properties and acoustic emission evolution of coal-rock combination under unidirectional unloading condition

JREIRBLEFIAR. 2023, 51(11): 71-83  https://doi.org/10.13199/j.cnki.cst.2022-2040

AN TS AL A R )~ E R S R AE

Mechanical properties and damage characteristics of coal-rock combined samples under water—rock interaction

JERBI2FFIAR. 2023, 51(4): 37-46  https://doi.org/10.13199/j.cnki.cst.2020-1385
BT A AR ALBRZE A Ay~ i 5 RE AR RO

Mechanical response and energy dissipation law of rock—like mass with internal fractures under dynamic load

SRR FEE AR 2025, 53(2): 137-150  https:/doi.org/10.12438/cst.2024-1409

KEMIFE AT, RAFHEZBHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2024-0049
https://doi.org/10.12438/cst.2023-0834
https://doi.org/10.12438/cst.2023-0834
https://doi.org/10.12438/cst.2023-1341
https://doi.org/10.12438/cst.2023-1341
https://doi.org/10.12438/cst.2023-1994
https://doi.org/10.12438/cst.2023-1994
https://doi.org/10.13199/j.cnki.cst.2022-2040
https://doi.org/10.13199/j.cnki.cst.2022-2040
https://doi.org/10.13199/j.cnki.cst.2020-1385
https://doi.org/10.13199/j.cnki.cst.2020-1385
https://doi.org/10.12438/cst.2024-1409
https://doi.org/10.12438/cst.2024-1409

E3EESH CA =3 N Vol. 53 No. 5

20254F 5 H Coal Science and Technology May 2025

Ry, R0, WA, A5 RIRIN RS B 8 A8 N A A A ) 2 R SRR AT A LR (0], R B HOR,
2025, 53(5): 102-113.

MA Zhihui, MA Zhiyong, PAN Rongkun, ef al. Mechanical properties and energy evolution of combined coal-rock
body under different stress states and strain rates[J]. Coal Science and Technology, 2025, 53(5): 102—113.

%djﬁﬁ%ﬁhﬁi

REIR SRS R EE TR ARE G FHHER

BEE EMWAE

Lga® DagEht gad g
(1. PO TR A 5224202, DU AT 643002; 2. I B B TR W E9 48 R0 5 FUIA B R 5 SE06 28, Tl B4 454000;
3. x%&%ﬁk%mﬁﬂﬁﬁrﬁﬁﬁﬁ],?ﬂm =R 4723005 4. DU R A TREEHEABRAF], U A3 643000)

B OB RSB REARIAL ST, AT BFHERLF LT FHEG L AR, RS-
B EMERAR, A ARG SHPB X 2%, TRABEEARS (REAEREE, —HehHMEE. =%
L) AR T F (493~137.9s ) FrbHiXEh, MRAESMBRERMWRE . TH., BORBAER
BB ENAAE, SEREAV: REERBE, —HHAESTHEMRRAER N BT BEEE FERN
E R TR 2 AR, Z B HMETARAEE ARG, 35 RS T RAPEELRE X
KSR R eI mmdg i, R BAREMAM, 3AHEAKRET, #TRAHE &AL e L R 3,
FEHAE B ASRE O AR S HAE T, KA S ARG LB T R 2 A5 Ak s; 4
B FMET 1235, BB AR SR RS T R R A, AR E S L 693 e
¥ha, KRG XA E AR FARME, AN TG, B 8B Rz L,
TthER B E, —HNFHAESTRA G RERES RO LM, ¥, 5 AR S DRI KA
T e R RN, = éﬁiﬁ}%éﬂ/—\ﬂfimﬁ F BB R,

K S, AN E AN B RA BN F
FE 4K S TD315 i#m@mﬂ. NXEHRES:0253-2336(2025)05-0102—12

Mechanical properties and energy evolution of combined coal-rock body under dif-

ferent stress states and strain rates
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4. Sichuan Ji Zhong KuangAn Engineering Technology Co., Ltd., Zigong 643000, China)
Abstract: The stress environment of deep coal-rock mass is complex, to further reveal the mechanism of rock burst induced by dynamic
load. Based on the Split Hopkinson Pressure Bar test system, the dynamic tests under different stress states (non-axial and confining loads,
one-dimensional coupled static-dynamic loads, three-dimensional coupled static-dynamic loads) and strain rates (49.3 ~ 137.9 s™') were
carried by using the rock-coal-rock structure samples. The characteristics of strength, deformation, failure and energy evolution of rock-
coal-rock structure samples were studied. The results show that there were two types of stress rebound and strain softening after the peak
of the stress-strain curve of the composite specimen under non-axial and confining loads and under one-dimensional coupled static-dynam-
ic loads, and there was stress rebound phenomena under three-dimensional coupled static-dynamic loads. Under three stress states, the

peak strength of the samples increases roughly with the increase of strain rate, showing an obvious rate correlation. Under three stress
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states, the proportion of reflected energy to incident energy was the highest, and the proportion of transmitted energy to incident energy

was the lowest. The proportion of reflection energy to incident energy under three-dimensional coupled static-dynamic loads was lower

than the other two stress states. When the strain rate is lower than 123 s™', the energy utilization rate and dissipated energy increase gradu-

ally with the increase of the strain rate, and the dissipated energy density increases with the increase of the incident energy. The failure

modes of the samples show an obvious rate correlation, and the size of coal and sandstone fragments decreased gradually with the increase

of strain rate. Under non- axial or confining loads and one-dimensional coupled static-dynamic loads, the samples firstly failed at the coal-

rock interface. Many small size fragments of coal and sandstone are secondary cracks caused by the effect of loads. The fracture of coal

and rock mass is not obvious under three-dimensional coupled static-dynamic loads.

Key words: coupled static-dynamic loads; coal-rock combined body; mechanical properties; energy evolution; rock dynamics
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