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Effect of Joint Inclination Angle on Dynamic
Properties and Energy Transfer of Deep Tuff
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(1. Faculty of Land Resources Engineering, Kunming University of Science and

Technology , Kunming 650093 , China ;2. Yuxi Mining Co. ,Ltd, Yuxi 653100, China)

Abstract:  In order to investigate the mechanical properties and energy transfer law of jointed deep tuff under
one-dimensional dynamic loading,seven kinds of tuff specimens with specified natural joint inclinations were tested
by SHPB test device. During the tests,the dynamic process was recorded by high-speed camera in real time. The in-
fluence of joint inclination angle on the dynamic response characteristics of deep tuffs was systematically analyzed in
terms of dynamic strength , energy dissipation and macroscopic damage. The results show that tuffs has the lowest dy-
namic strength when the joint inclination is 45° ,and the dynamic compressive strength and peak strain show a tend-
ency of decreasing firstly and then increasing in the range of joint inclination angle increasing from 0° to 90°. Be-
sides , the final damage modes of the specimens are controlled by the nodal inclination, and the final damage modes of

tuff specimens with different nodal inclinations can be classified into tensile damage ,tensile-shear composite damage
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and shear damage. When the incident energy is roughly the same,the reflection energy ratio and transmission energy

ratio of tuff present a decrease-increase trend with the increase of natural joint inclination angle , with the lowest ener-

gy ratio at 45°. However, the trend of the dissipation energy ratio is opposite. The energy-time density increased first

and then decreased with the increase of joint inclination angle. When the direction of load and joint is within 45° ~

60° ,more energy is absorbed and used for self-crack propagation.
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Fig. 1 Physical pictures of jointed specimens
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Table 1 Energy composition of specimens

with different joint angles

Joint angle/(°)  E/J E/) E,/] E,/]
0 156.20  99.96  12.51 43.73
15 152.77  96.24  10.69  45.84
30 148.33  88.99 8.89  50.45
45 163.19  86.49 8.17  68.53
60 161.19  87.04  19.35 54.80
75 175.36  96.44  26.32  52.60
90 162.08  87.52  27.55  47.01
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Table 2 Energy density per unite time of specimens

with different joint angles

Joint E,/]  Vy/em  Tp/ms En/
angle/ (°) (Jeem™? ems™)

0 43.73  98.12  0.106 4.20

15 45.84  98.68  0.101 4.59

30 50.45  99.10  0.106 4.80

45 68.53  99.26  0.125 5.52

60 54.80  98.76  0.110 4.91

75 5260 99.35  0.113 4.68

90 47.01  98.68  0.111 4.29
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