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Abstract: In order to test the impact mechanical properties of rock, the amphibolites are subjected to impact
loads with different confining pressures (OMPa-6MPa) and strain rates (50s'-170s™") by using the improved
SHPB of 100mm diameter. The SHPB has confining pressure device. Experimental results show that under the
same confining pressure, the dynamic compressive strength of amphibolites are strain-rate dependent, and the
strain-rate effect can be expressed by linear approximations, so the relationship between the dynamic increase
factor and the logarithm of strain-rate is approximately linear. The strengthening effect gets more prominent with
the increase of confining pressure at the same range of strain rates. The damage constitutive model of rock under
dynamical load based on weibull distribution is established through combining statistic damage model and
visco-elastic model. It is found that the theoretical curves and experimental curves are in good agreement,

indicating the constitutive model is reliable. It can offer reference for further research on rock mechanical
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properties and engineering application in underground engineering.
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Fig.1 Specimens of amphibolite
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Table 1 Summary of triaxial SHPB tests on amphibolites

BIEEMPa WS RIEAMPa AT s FE% & /s™)  WER g oy Mpa TN SV LR
&, /(x107) DIF SEA/(J/em?)

A0-1 0.30 9.03 75.0 169.5 7.99 1.209 1.089

A0-2 0.45 11.63 83.3 182.1 7.58 1.299 2.198

a;=0 A0-3 0.49 12.99 102.5 199.5 8.42 1.423 2.458

A0-4 0.60 15.70 136.3 221.8 10.97 1.582 2.148

A0-5 0.65 16.26 146.7 234.9 11.91 1.676 3.123

A2-1 0.50 12.79 108.6 188.5 11.07 1.345 1.285

A2-2 0.52 13.72 123.4 208.0 12.68 1.484 2.503

0,72 A2-3 0.55 14.70 137.2 227.5 13.10 1.623 3.088

A2-4 0.61 15.02 145.0 248.9 12.87 1.776 3.873

A2-5 0.64 16.29 151.0 259.7 13.56 1.853 4.503

A4-1 0.50 12.32 103.1 196.3 11.02 1.400 1.574

A4-2 0.53 13.58 112.0 209.0 11.83 1.491 2.256

o, =4 A4-3 0.60 15.33 135.1 2423 12.93 1.728 3.281

A4-4 0.60 15.44 143.6 253.7 13.54 1.810 4.333

A4-5 0.68 16.70 161.0 282.0 14.20 2.012 5.529




58 i
(£:2)
A EhEHK et
FEGUMPe WSS RUIEMPa I FRERE s MK A5 KRR o Mpa TS SIAMKEIS R
& /(x107) DIF SEA/(J/cm®)
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Fig.7 Impact compressive strength versus confining pressure
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Table 2 Parameters of constitutive model for amphibolites

[HJE/MPa MR &/ FyMPa m g MXRM
75.0 156.97 299 1.00 0982
83.3 192.23 268 100 0972
03=0 102.5 24460 251 099  0.965
136.3 32539 233 098 0956
146.7 351.65 243 097 0976
108.6 25039 285  1.00 0973
123.4 291.25 265 099 0963
03 =2 1372 32426 248 098  0.964
145.0 34835 241 097 0992
151.0 358.42 245 096 0.967
103.1 251.35 284 100 0975
112.0 27839 260 099 0951
oy =4 135.1 32726 245 098  0.954
143.6 36214 235 096  0.986
161.0 41069 243 094 0.962
118.6 299.77 279 1.00  0.988
123.0 322.80 256 1.00 0979
036 133.4 358.93 245 096  0.965
142.8 382.47 228 095  0.969
165.2 434,91 234 092 0954
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Fig.10 Effect of parameter F, on constitutive model curves
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Fig.12 Effect of parameter g on constitutive model curves
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Fig.13 Comparison between theoretical and test curves
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