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Table 1 Results of one-dimensional high static load frequent dynamic disturbance test

Test Specimen . . Mean accumulative Axial compression/ Impact air pressure/
Accumulative impact times . .
group No. impact times MPa MPa
sptl-1 30
1 sptl-2 26 26 30 0.4
sptl-3 22
spt2-1 21
2 spt2-2 26 24 40 0.4
spt2-3 24
spt3-1 16
3 spt3-2 11 14 45 0.4
spt3-3 14
spt4-1 6
4 spt4-2 4 5 50 0.4
spt4-3 5
120 100
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Fig. 2 Dynamic stress—strain curves of copper-bearing serpentine under one-dimensional high static load and frequent dynamic
disturbance with different specimens: (a) No. spt 1-2; (b) No.spt 2-3; (c) No. spt 3-3; (d) No. spt 4-1
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Energy evolution law of copper-bearing serpentine under
one-dimensional high static load and frequent dynamic disturbance
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(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. School of Resources & Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The mechanical environment of deep rock under high static load and frequent dynamic disturbance was
simulated with preloading high axial compression and impacting frequently. The one-dimensional high static load
frequent dynamic disturbance test was carried out with 0.4 MPa impact pressure. Based on the experimental results, the
types of main energy of copper-bearing serpentine before and after the impact disturbed were discussed. Some
hypothetical conditions were considered, such as the internal damage of rock was ignored when preloading axial
compression, the axial pressure values were invariant after impact disturbance, the internal storage energy was zero after
rock specimen break into cuttings, when the calculation methods and evolution laws were analyzed. The results show that
the main accompanying energies before and after the impact disturbed are elastic energy, incident energy, elastic plastic
energy, reflection energy, transmission energy and composite release energy. The elastic plastic energy increases with
increasing disturbance impact times of rock specimen in a power function with a negative exponent. The ratio of
reflection with incident energy, the ratio of transmission with incident energy and the composite release energy all
increase with increasing of impact disturbance times, but the former shows a linear trend and the latter shows a
logarithmic trend. The rock in the impact disturbance process is in the state of releasing energy, and the released energy in
general increases firstly and then decreases with increasing of impact disturbance times.

Key words: high static load; dynamic disturbance; elastic plastic energy; impact times; unit volume energy consumption;

composite release energy
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