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Table 1 Numerical simulation results of rock specimens in various non-parallelisms
% o4/ MPa e/s ! €4 o4/ MPa e/s ! €, o4/ MPa e/s ! €,
E=14 GPa E=21 GPa E=28 GPa
0. 00 220.93 117.8 0.018 4 228.30 95.6 0.014 2 229. 85 82.9 0.0119
0.05 220,55 119. 8 0.018 6 228.02 97.6 0.014 4 229.74 84.7 0.012 2
0. 10 220. 67 121.3 0.0188 227.01 98.9 0.014 7 229.11 86. 8 0.012 3
0.15 219. 90 124.8 0.0187 226.47 101. 8 0.014 8 228.94 88.7 0.012 6
0. 20 219. 85 125.7 0.0191 225.90 103. 2 0.0151 228.99 90. 5 0.012 8
0. 25 219.56 127.8 0.019 3 225. 86 106. 1 0.0152 228.33 92.3 0.0132
0. 30 218.78 128.6 0.0197 224.82 107.2 0.0155 227.83 94.5 0.0133
0. 35 216.98 131.4 0.0197 223.63 109. 6 0.0157 226.45 96. 3 0.0136
0. 40 214.73 132.6 0.020 2 221.08 111.0 0.0161 224. 64 98.3 0.0139
VY% o4/ MPa e/s ! €4 o4/ MPa e/s ! €,
E=35 GPa E=42 GPa
0. 00 230. 94 74.3 0.010 5 231.59 68. 4 0.009 5
0.05 230. 33 76.1 0.0108 230. 33 70.5 0.009 7
0.10 229.91 77.9 0.0111 229.69 72.1 0.0100
0. 15 229. 88 80. 3 0.0112 229. 89 74.5 0.0101
0. 20 229. 87 81.9 0.0115 230.59 76.4 0.010 4
0.25 229.77 84.3 0.0117 230. 29 78.3 0.0107
0. 30 229.98 85. 8 0.0120 229. 85 80. 1 0.0110
0.35 229. 62 87.6 0.012 3 230. 18 81.7 0.0114
0. 40 228.11 89.1 0.012 7 228. 87 83.3 0.0118
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Table 2 Upper limit of non-parallelism for rock specimens in five kinds of Young’s moduli

E/GPa Y/ %0 8,/mm || E/GPa Y/ N 8,/mm || E/GPa Yun/ V0 8.,/ mm
14 0. 40 0.1000 28 0. 30 0.0750 42 0. 25 0.062 5
21 0. 35 0.087 5 35 0. 25 0.062 5
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Table 3 Corrected dynamic strain test results of non-parallel end-face rock specimens

7% Emod/s | €u,mod Emod/s " €4, mod Emod/S €u,mod Emod/s €u,mod Emod/s ! €4, mod
E=14 GPa E=21 GPa E=28 GPa E=35 GPa E=42 GPa
0. 00 117.8 0.018 4 95.6 0.014 2 82.9 0.0119 74.3 0.010 5 68. 4 0.009 5
0. 05 119.7 0.0189 96. 4 0.014 3 82.7 0.0120 73.5 0.010 5 67.4 0.009 2
0.10 118.6 0.018 7 95.6 0.014 3 83.0 0.0119 73.7 0.010 5 67.4 0.009 3
0.15 119.4 0.018 3 96. 3 0.014 1 83.0 0.0119 74.3 0.010 4 68.2 0.009 3
0. 20 117.7 0.018 3 95.6 0.014 1 82.9 0.0119 74.3 0.010 5 68. 6 0.009 4
0.25 117.2 0.0181 96. 3 0.0139 82.9 0.0120 74.9 0.010 5 68.9 0.009 5
0. 30 115.5 0.018 1 95.3 0.0139 83.2 0.0119 74.8 0.010 6 69.1 0.009 5
0. 35 115.7 0.017 8 95.5 0.0139 83.1 0.0119 74.9 0.010 6 69.1 0.009 7
0.40 114.5 0.017 9 94.9 0.014 0 83.2 0.0120 4.7 0.010 8 69.2 0.009 9
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Correction of non-parallel end-faces of rock specimens in SHPB tests

Yuan Pu'?, Ma Qinyong'**
(1. MOE Research Center of Mine Underground Engineering ,
Anhui University of Science and Technology, Huainan 232001, Anhui, China;
2. School of Civil Engineering and Architecture » Anhui University of Science and Technology ,
Huainan 232001, Anhui, China)

Abstract: To investigate the influence of a non-parallel end-face for a short cylinder rock specimen on
dynamic mechanical test results, we carried out numerical simulation of the SHPB test for rock mate-
rial in 9 non-parallelisms and 5 Young’s moduli using the finite element analysis software LS-DYNA,
with the HJC constitutive model chosen for the rock material. The numerical simulation results show
that when the non-parallelism of the rock specimen end-face is below 0. 40% , the influence of the non-
parallel end-face on the dynamic stress test results is negligible, while the influence of the non-parallel
end-face on the dynamic strain test results is much bigger. When the Young’s modulus remains the
same, there is an approximately linear relation between the test error of the average strain rate and the
non-parallelism or between the test error of the peak strain and the non-parallelism. When the non-
parallelism remains the same, there is also an approximately linear relation between the test error of
the average strain rate and the Young’'s modulus or between the test error of the peak strain and the
Young’s modulus. After conducting the binary linear regression analysis for the test error of the aver-
age strain rate and the test error of the peak strain obtained from numerical simulation, a correction
formula for the average strain rate and the peak strain is proposed for the SHPB test of non-parallel
end-face rock specimens.

Keywords: rock; SHPB; non-parallelism; strain rate; peak strain; error
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