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Study on Stress Concentration Effect of Large-Diameter
Empty Hole in Burn Cut Blasting
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(a. Railway Engineering Research Institute;b. State Key Laboratory for Track Technology of High-
Speed Railway,China Academy of Railway Sciences Corporation Limited, Beijing 100081 , China)

Abstract; To explore the mechanical mechanism of burn cut blasting with a large-diameter empty hole , the stress
concentration effect of the large-diameter empty hole was studied by theoretical analysis and numerical simulation.
Firstly,a mechanical model for the stress concentration effect of the empty hole was established. Furthermore, the
empty hole’s stress concentration effect was clarified based on the elasticity theory and wave dynamics. A numerical
simulation under a typical working condition was then carried out, and finally the stress concentration effect of the
empty hole was investigated based on the numerical results of stress wave propagation, rock damage, and the first
principal stress. The results show that the stress concentration effect of the empty hole is mainly derived from the

stress concentration around the cavity and the stress wave superposition effect. During the blasting process, the stress
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wave is reflected at the empty hole wall and superposed with the incident wave , which is mostly located in the vicinity

of the empty hole and the region between the cut holes. The regions with high damage degree are mainly around the

cut hole,near the empty hole,and within the triangle regions formed by adjacent cut holes and the empty hole, and

the latter two regions correspond to the siress wave superposition regions. There is a significant stress concentration

effect near the empty hole,and the closer the rock is to the empty hole,the more obvious the effect is.
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Fig. 1 Stress state in rock mass after cut blasting
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Fig. 3 Circumferential stress in rock

mass around empty hole
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Table 1 Rock mass parameters in RHT model
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(kgm™) tbu
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W Cp/ R/ BER BRI/ PURISR SYUISR A0 AL PR ARE  ARRIR AR WAL W
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BN NI Q, ¥ B KB, B DD,
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15,9 64 0.08 0.25

1.60 0.61 0.6805 0.0105 0.02 0.05 0.02 1.00
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Table 2 Explosive parameters
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