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Table 1 Results of three axial compression experiment of skarn

HlE/MPa  #PERiG/GPa =HPUEIREE/MPa MR A /100 %51/ MPa M/ O)

15 26. 81 217.93 10. 27
20 32.69 237.87 12.29
6. 86 57
25 21.81 245.06 14. 37
30 22.03 284. 34 15. 38

1.3 ZHAHER

P AR AL T R A 22 X R D — o R A A A (LY 50 U6 B TRVt o e < L 916 26
EAT IR IR . AE L0 R v e T AN [R) S0 % el (N L L DA R B R A LR A L
BIREE T A A s AT AR R R e . AR B 13 1 o o R AR AL S B g R v el AR
T2 5 TAR I H AT R 05 A 30 I P8 . 1) 280 6 [ 0 28 3k 38— 2 52 il 25 A 5 3 R 38 TR A 6 1 K
ANGBEE N 1 MPa/s MR A R TR th R 32 5 1 i 3 210 72

ELR S 2036 2, 76 & L S b Ry F7 A 6 R 1L 45 A SHBP 2560 2 40 #8370 [l L #0524
NZRGVEEAE . ARG A R R s 0 45 5, AR A 15 MPa BB =SB H 5 52 (86 o8 2%, BT fim
F G RAE N 52.5.62.5.72. 5.82. 5 MPa, I B w] 6 {5 FUIN [ 3l R B2 R R 23 2B 2 UL IR [) B it
JET R E . A I R R T Bh i e R R R AT L S RS il s L 2 R e R R
HOARER R L BB il A I 2R R AR 0.5 MPa/s. J5 WM R K 0. 1 MPa/s. [l il & i

K2 RBHE
Table 2 Testing projects

AREgRE BUNHEINE/MPa  BUMEE/MPa  shi R B R/ MPa BEEIZER/(MPa » s #pd S/ MPa

XK1-1 15 7.5
XK1-2 20 10.0
52.5 1 0.6
XK1-3 25 12.5
XK1-4 30 15.0
XK2-1 15 7.5
XK2-2 20 10.0
62.5 1 0.6
XK2-3 25 12.5
XK2-4 30 15.0
XK3-1 15 7.5
XK3-2 20 10.0
72.5 1 0.6
XK3-3 25 12.5
XK3-4 30 15.0
XK4-1 15 7.5
XK4-2 20 10.0
82.5 1 0.6
XK4-3 25 12.5
XK4-4 30 15.0
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(a) Axial compression 52.5 MPa, confining pressure (b) Axial compression 62.5 MPa, confining pressure
unloading to 15 MPa(XK1-4) unloading to 15 MPa(XK2-4)
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Fig. 2 Dynamic stress-strain curves of skarn with frequent impact and confining pressure unloading

(numbers in figure denotes impact order)
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of skarn and axial compression for the first impact of skarn and axial compression in impact failure
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Fig. 8 Relationship between energy dissipation of skarn and impact times
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Fig. 9 Relationship between dynamic deformation modulus and impact number under different axial compression
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Study on dynamic deformation modulus of rock under confining

pressure unloading and dynamic loading

TANG Lizhong', LIU Tao', WANG Chun?,
CHEN Yuan', LI Diyuan', WEI Yongheng'
(1. School o f Resources & Safety Engineering s Central South University
Changsha 410083, Hunan, China;

2.School of Energy Science and Engineering » Henan Polytechnic University ,
Jiaozuo 454150, Henan, China)

Abstract: Dynamic experiments on skarn were conducted with a modified one-dimensional coupled
static and dynamic loads based on SHPB device. The variations of dynamic deformation modulus of
skarn under different axial pressures and frequent dynamic disturbance are studied when confining
pressure was unloaded at the 1 MPa/s rate to 50% of initial value. The results show that high axial
pressure promotes the formation and propagation of microcracks in rocks and reduces the resisting
ability under external shocks. The lateral restraint of confining pressure hinders the transverse propa-
gation of cracks inside the rock, but it will aggravate the damage when confining pressure is unloaded.
This is because,under high axial pressure, unloading of confining pressure results in redistribution of
stress inside rock. The axial pressure and confining unloading pressure affect the dynamic deformation
modulus of rock under impact. Base on the variation analysis of dynamic deformation modulus by the
energy dissipation of rock under impact, some significant understanding of deep rock excavation fail-
ure mechanism are drawn.

Keywords: frequent impact; dynamic deformation modulus; confining pressure unloading; energy dis-
sipation
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