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Abstract: The dynamic mechanical characteristics and the influence on the law of stress propagation of jointed
rock masses under in situ stress have an important influence on the stability of deep underground engineering. Based
on the particle flow discrete element software ( PFC*” ) ,a numerical model of rock mass with discontinuous joints was
established ,and the effectiveness of the model was verified by comparison with laboratory tests. The deformation char-
acteristics ,failure modes and stress wave propagation laws of the rock masses were analyzed through the impact com-
pression simulation test of rock masses with different joint inclination angles and lengths of non-continuous joints. The
results show that the sirength of the rock presents a “V” -shaped evolution law,namely, first decreases and then in-
creases with the joint inclination increases from 15° to 75°. The joint specimen is always under the leading action of
stretching ,and the stretching effect is most obvious at an inclination angle of 45°; As the joint length increases,the
initial damage of the rock mass increases and the dynamic compressive strength decreases. The penetration failure of
15 ~25 mm“short” joint specimens is dominated by anti-wing cracks,while for the 30 ~35 mm “long” joint speci-
mens, the fracture failure occurs under the combined action of the anti-wing cracks and the coplanar cracks.
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Fig. 1 SHPB numerical model
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Table 1 Mesoscopic parameters of granite simulated specimens

ok BE/(g-m™”) B/MZA/mm RART BERE  WERL HAEE/GPa
24.2 2950 0.3 1.66 0.577 1.4
Witk WERH/MPa  WEEEf/ RIEL  HREERE/MPa  SPITEMER/GPa
- 7.65 40 1.4 52
£2 ERhFESH

Table 2 Macroscopic mechanical parameters

HEEE/GPa WAL FUETREE/MPa
YR IS 31.13 0.201 122.15
ERELRE 31.74 0.206 123.67
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Fig. 2 Stress-strain curve comparison graphic
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Table 3 Simulation scheme design of jointed rock mass
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Fig. 3 Stress-strain curve of specimens

with different joint dip angles
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Fig. 4 Peak stress with different joint dip angles
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Fig. 5 Crack propagation of specimens with different joint dip angles
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Fig. 6 Destruction form of specimens with different joint dip angles(15°,30°.45°.60°.75°)
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