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Experimental Study on Dynamic Tensile Mechanical
Properties of Carbonaceous Shale in Western Hubei
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2. Tianjin University, Tianjin 300192, China)

Abstract: In order to better study rock blasting mechanism better in layered rock strata, the dynamic tensile me-
chanical characteristics of the carboniferous shale surrounding rock mass around the Sujiayan tunnel were explored,
which belongs to the north section of the Zhengwan high-speed railway project in western Hubei Province. To reveal
the effects of impact angle and velocity on the dynamic tensile strength and corresponding failure mode of carbona-
ceous shale,dynamic Brazilian splitting tests were carried out under five impact angles(0°,30°,45°,60° and 90°)
by the split Hopkinson pressure bar( SHPB) device with a high-speed camera and the digital image correlation tech-
nology (DIC) . At the same time, different impact velocities for every impact angle were also tested by three impact
pressures (0. 1 MPa,0.2 MPa and 0.3 MPa). The results show that the dynamic tensile strength of the shale decrea-
ses first and then increases with the increase of impact angle under different impact velocities. The minimum value is
reached when the impact angle is 30° and the maximum value is reached when the impact angle is 90°. The dynamic

tensile strength of shale presents a significant anisotropy,and the degree of anisotropy decreases with the increase of
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impact velocity. With the increase of impact velocity , the dynamic tensile strength of shale increases correspondingly,

and there is a significant linear relationship between the dynamic tensile strength and impact velocity. In addition,

both impact angle and impact velocity have a great influence on the dynamic tensile failure mode of shale.
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Fig. 1 Schematic diagram of forces on the samples of

dynamic Brazilian splitting test of carbonaceous shale
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shale with different impact angles
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Fig. 3  Verification of dynamic stress balance of typical

carbonaceous shale specimen in dynamic Brazil splitting test
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Table 1 Dynamic Brazilian splitting test

results of carbonaceous shale
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0.1 5.81 29.27
0° 0.2 8.01 34.88
0.3 10. 61 37.43
0.1 6.08 23.81
30° 0.2 8.29 26.70
0.3 10.24 32.65
0.1 5.85 27.33
45° 0.2 8.37 32.19
0.3 10.31 34.54
0.1 5.92 33.32
60° 0.2 7.86 38.99
0.3 10.70 43.32
0.1 5.77 48. 46
90° 0.2 8.14 51.35
0.3 11.01 61.62
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Fig. 4 Variation of dynamic tensile strength of

carbonaceous shale with different impact angles
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Table 2 Dynamic tensile failure diagram of carbonaceous shale samples
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