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Mechanical responses and energy characteristics of the Jinping
marble under the dynamic impact

LI Ao', WANG Zhiliang', FENG Chenchen', WU Xutao', LU Zhitang®, LI Songyu', JIA Shuailong'
(1. School of Civil Engineering, Hefei University of Technology, Hefei, Anhui 230009, China; 2. School of
Resources and Environmental Engineering, Hefei University of Technology, Hefei, Anhui 230009, China)

Abstract: To study the dynamic responses and energy characteristics of the marble from the Jinping hydropower
station, the dynamic compression tests on the rock samples are carried out using the split-Hopkinson pressure bar,
and the fractal dimension of the fragments is also introduced to quantitatively characterize the relationship among
the failure shape, energy consumption characteristics and strain rate of the rock samples. The results show that the
initial compaction section of the stress-strain curve of the marble under dynamic loading is not obvious, and the
stress-strain curve takes on a rebound phenomenon when the strain rate is low, and the peak stress of the sample
increases with the rise of strain rate. The dynamic compressive strength has a linear relationship with the logarithm
of strain rate, and the energy time-history curves show an "S"-shaped evolution. The incident energy, reflected
energy and transmitted energy all increase with the increasing strain rate. The dynamic compressive strength has a
logarithmic growth with the energy consumption density. As the energy consumption density or strain rate rises,

the failure degree and the fractal dimension of the samples gradually increase. This study is of certain reference
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value for improving the cognition of rock damage and fracture evolution mechanism under dynamic loads such as

blast.

Keywords: marble; dynamic impact; mechanical responses; energy characteristics; fractal dimension
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Table 1 Energy calculation results of the marble
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C23 704 625 17 62 1.3 16.8
Cc4 1 846 1500 46 217 4.4 33.6
Cl6 1817 1509 44 264 5.4 43.7
C20 3522 2 554 160 808 16.5 70.1
Cs 3210 2051 168 999 20.4 83.9
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Fig. 6 Energy time-history curves
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Table 2 Calculation results of the fractal dimension of the

marble
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