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Experimental study on energy absorption of high damping rubber for rock
under dynamic loads

QIAO Lan, ZHOU Ming, YANG Jianming, LI Qingwen
(1. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to control and reduce rockfall, chamber instability, rockburst and other engineering dynamic,
a new energy absorbing bolt is developed, taking advantage of the excellent properties of high damping rubber
such as resisting impact effect, resisting shearing and absorbing energy. In this paper, to evaluate the energy
absorbing characteristics of high damping rubber on impact protection of rock, a series of impact tests were
conducted by SHPB system of ¢50 mm. The energy absorbing characteristics of rubber samples, granite samples
and rubber-granite samples under different loading rates were obtained. Results shows that the energy absorbed by
high damping rubber increases linearly with incident energy, which indicates that the energy absorbing rate is
nearly constant. For granite samples, the growth rate of fractal dimension is 5.5 times that of rubber-granite
samples, which reflects good energy absorbing characteristics of high damping rubber under dynamic loading. In
addition, the optimal relationship between rubber thickness and absorbed energy is confirmed. When the incident
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energy is between 200 - 250 J, the recommended rubber thickness of rubber is 15 - 20 mm. The research results
can provide design guidance and theoretical foundation for the development of energy absorbing bolts.

Key words: rock mechanics; deep hard rock; small strain; dynamic disaster; high damping rubber; energy
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Fig.1 The response of high damping rubber to sinusoidal
stress
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Fig.2 The stress-strain curves of rubber
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Fig.4 Photos of rubber and granite samples
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Fig.5 Rubber-granite composite sample under impact loading
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Fig.6  Time curves for typical dynamic impact energy
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Fig.7 Relations between loading rate and energy
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Table 1 Screening test result of impact fragment of combined specimens
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0.15mm 03mm 06mm 21.18mm 236mm 4.75mm 9.5mm 13.2 mm 16 mm 19 mm 26.65 mm

HH1 1.7 2.3 3.9 5.9 10.6 34.6 24.0 34.6 29.6 12,6 42 164.0 2.14
HH2 39 4.0 7.3 9.9 19.1 34.3 37.2 15.3 12.4 12.9 6.4 162.7 2.29
HH3 4.4 35 53 9.3 15.8 37.2 15.7 28.2 15.7 22.4 5.7 163.2 2.30
GH1 1.7 18 3.0 5.4 11.3 238 213 5.9 39 26 0.0 80.7 2.23
GH2 1.1 0.9 2.0 33 7.1 15.9 8.1 2.3 12.1 28.2 1.6 82.6 2.20
GH3 0.8 0.9 1.3 1.5 2.0 47 12.1 12.0 0.0 11.9 347 81.9 2.17
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