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Abstract :

tion tunnel in western Hubei province need detailed exploration. A Split Hopkinson Pressure Bar(SHPB) and a high-

The dynamic compression mechanical characteristics of the surrounding rock mass of the shale forma-

speed camera were employed to conduct impact tests on shale samples at five different bedding angles( the angle be-
tween the direction of impact loading and the normal of the bedding planes of the specimen,including 0°,30°,45°,
60°,and 90°). Meanwhile , the research team also studied the influence mechanism of bedding angles, impact pres-
sure ,and strain rate on the dynamic compression mechanical characteristics and failure mode of shale with different
dynamic loading strain rates under different impact pressures. The research results indicate that the dynamic com-
pressive strength of shale has an approximately U-shaped pattern with increasing bedding angles under different im-
pact pressures and strain rates. Among them, the shale with bedding angles of 0° and 90° has relatively higher com-
pressive strength, while the shale with a bedding angle of 60° has the most minor compressive strength. Furthermore,
the dynamic compressive strength of shale with different bedding angles increases as the impact pressure and strain
rate increase. The macroscopic failure modes of shale are mainly divided into tensile failure, shear failure ,and mixed
failure. Significantly ,the macroscopic failure modes of samples with bedding angles of 0° and 90° under different
strain rates are mainly tensile failure. The primary macroscopic failure mode of the sample shows a transition process
of shear failure mixed failure tensile failure”as the strain rate increases when the bedding angle is 30°. The primary
macroscopic failure mode of the specimen evolves from shear failure to mixed failure as the strain rate increases when
the bedding angle is 45° and 60°. The energy absorption ratio of shale samples first increases and then decreases as
the bedding angle increases under the same impact pressure. Additionally,the energy absorption ratio and the degree
of sample damage are simultaneously maximum as the bedding angle is 60°. The degree of fragmentation of shale

samples with different bedding angles increases,and the energy absorption ratio gradually tends to be consistent as
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the impact pressure and strain rate increase.
Key words :

ties; failure mode
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Fig. 4 Dynamic stress-strain curves of shale under different impact pressures
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Table 1 Characteristic parameters of dynamic stress-strain curves of shale
with different impact pressures and bedding angles Z 2 f &
JZHAIEE/C bl UE/MPa i/ (m - sTh) O PURBRE/MPa WEENAE/1077 RAESE/s
0.1 5.16 206. 08 8 52
0 0.2 8.16 221.79 10 83
0.3 10.13 242.75 13 103
0.4 12.36 260.21 15 126
0.1 5.42 119.20 10 58
30 0.2 8.39 125.31 12 89
0.3 10.23 132.44 15 114
0.4 12.39 145.69 18 137
0.1 5.23 85.53 6 64
45 0.2 8.42 90. 15 9 96
0.3 10.34 96.90 11 123
0.4 11.98 100. 52 13 145
0.1 5.13 72.36 5 73
60 0.2 8.35 79.56 8 107
0.3 10.24 89. 81 9 135
0.4 12.44 97.41 11 159
0.1 5.14 143.96 7 61
90 0.2 8.35 151.16 9 92
0.3 10. 67 164.36 12 121
0.4 12.07 177.56 14 142
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Fig. 9 Dynamic compression failure process of shale samples with different

bedding angles under three different impact pressures
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Table 4 Dynamic failure energy data of shale samples under different impact pressures
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FHg. 10 Variation of energy absorption ratio of shale samples

with bedding angle under different impact pressures
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