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(a) Structure diagram of the test load®?” (b) SHPB test unit (c) Confining pressure device
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Fig. 2 Sketch map of mechanical model under test load
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Table 1 Test results of deep copper-bearing serpentine

under triaxial constringent compression

P N8/ RN R = Hle e s/

[l e/

HFER S . =
MPa (mms™) (MPa's™) MPa
SWI-1 5 0.03 0.05 142.87
SWI1-2 10 0.03 0.05 171.90
SWI1-3 15 0.03 0.05 185.36
SW1-4 20 0.03 0.05 208.04
SWI1-5 25 0.03 0.05 225.76
SWI1-6 30 0.03 0.05 249.02
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Fig. 3 Stress-strain curves of copper-bearing serpentine under
triaxial constringent compression
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Fig. 4 Relational diagram of impact pressure and punch speed
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Table 2 Results of frequent dynamic disturbance test under combined action of high axial pressure and confining pressure

SRS HFEGR S T fin el H/MPa TNt H/MPa i</ MPa Rt
S1-1 15 100 0.5 21
S1-2 15 120 0.5 19
: S1-3 15 140 0.5 13
S1-4 15 160 0.5 12
S2-1 20 100 0.5 23
S2-2 20 120 0.5 21
2 $2-3 20 140 0.5 16
S2-4 20 160 0.5 13
$3-1 25 100 0.5 26
S$3-2 25 120 0.5 22
3 $3-3 25 140 0.5 18
S3-4 25 160 0.5 15
S4-1 30 100 0.5 31
S4-2 30 120 0.5 24
* S4-3 30 140 0.5 20
S4-4 30 160 0.5 17

(a) Axial pressure 100 MPa, confining pressure 15 MPa (b) Axial pressure 100 MPa, confining pressure 30 MPa
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Fig. 5 Change of dynamic stress-strain curves with impact times
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Fig. 6 Same volume equivalent diagram of cylindrical rock sample and square rock sample
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Fig. 8 The change law of elastic energy produced by impact load with disturbance impact times
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Fig. 9 The change law of plastic energy produced by impact load with disturbance impact times
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Fig. 10 Change law of the ratio of reflection to incident energy with disturbance impact times
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(a) Confining pressure 20 MPa, axial pressures varies (b) Axial pressure 100 MPa, confining pressures varies
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Fig. 11 Change law of the ratio of transmission to incident energy with disturbance impact times
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Fig. 12 Change law of unit volume absorption (release) energy with disturbance impact times
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Energy evolution law of copper-bearing serpentine received frequent impact
under common action of high axial compression and confining pressure

WANG Chun'**, CHENG Luping', TANG Lizhong?, WANG Wen', LIU Tao?, WEI Yongheng’
(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
2. School of Resources &Safety Engineering, Central South University, Changsha 410083, Hunan, China;

3. The Collaborative Innovation Center of Coal Safety Production of Henan, Jiaozuo 454000, Henan, China)

Abstract: Under the common action of high axial stress and confining pressure, the main types of energy
were discussed in the study of frequent dynamic disturbance firstly. At the same time, the formula for
calculating elastic energy, plastic energy are deduced before and after the impact disturbance. In order to
conduct dynamic test, the horizontal stress, the vertical stress, the influence of blasting excavation
disturbance of the deep rock mass were simulated by pre-confining pressure, pre-high axial stress, 0.5 MPa
impact pressure, respectively. Based on the experimental results, the dynamic characteristics and energy
evolution of the copper serpentine were analyzed. The results show that the cumulative disturbance impact
times of copper snake-like rock decrease with the increase of axial pressure, while they increase with the
increasing confining pressure, and the dynamic peak stress decreases with the increasing number of
disturbances. As the number of disturbances increases, the elastic energy in the rock sample increases first
and then decreases, the plastic energy shows a trend of increase, and the ratio of the reflection energy to the
incident energy increases while the ratio of the transmission energy to incident energy decreases. The unit
volume absorption (release) energy shows the trend of the lower convex curve with the number of
disturbances increases. In addition, the averages of unit volume absorption (release) energy decreases first
and then increases with the increasing confining pressure, but decreases with the increase of axial pressure.
Keywords: high axial compression; confining pressure; frequent impact; elastic energy; plastic energy
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