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A Study of Influence Factors of Rock Mass under Blasting Load

MENG Changpu
(School of Mechanics & Civil Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: In order to study the fracture factors in the rock mass under the blasting load, the dynamic finite
element software ANSYS/LS—-DYNA was employed to study the fracture mechanism of the rock under blasting
load,and the influence of initial stress,free boundary and joint on rock dynamic fracture was discussed. The results
indicate that the radius of the crack zone under the combined action of the explosion gas and the stress wave is
1.85 times as the stress wave alone, and the existence of the explosive gas makes the rock breaking process more
effective; when the lateral pressure coefficient maintains constant, the increase in the initial stress causes the
decrease in the crack radius; The reflected tensile stress wave from free surface leads to crack initiation parallel to
the free surface; The free surfaces parallel or perpendicular to the joint has great influence on the distribution of
blasting crack. The research results can provide reference for blasting excavation engineering medium hard rock.
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Tab. 1 Parameters of rock mass in numerical simulation

HIE (kg m™)  PPERE/GPa AL AR J1/MPa PIZRERR/GPa C/sT P SRR/ MPa
2521 140.8 0.2 43 112 42 1.8 23
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Fig. 1 Numerical calculation model Fig. 2 Finite element model
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Fig. 3 Formation process of the rock blasting crack
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Fig. 4 Time history curve of boundary pressure Fig. 5 Numerical calculation model under the action

in the crushing zone
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Fig. 7 Rock blasting crack under different depth conditions
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Tab. 3 Statistical results of blasting crack propagation

o/ o OBEEXCE x FERE x FEREX TRy TRRRK BRaSRAE

TR Mpa  MPa fem  ORfem  CEEAEZRER  [ORfem  CERMSIRER  BANE)
1 0.83 2.5 2.8 66 41.25 71 44.38 23.4
2 3.33 10.0 2.8 29 18.13 46 28.75 20.7
3 6.67 20.0 2.8 14 8.75 29 18.13 19.8
4 13.3 40.0 2.8 5 3.13 15 9.38 15.3
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Fig. 9 Failure modes under different free surface conditions
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