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Numerical Simulation Research on Delayed
Double-hole Bench Blasting Effect

YANG Jing-yu,YANG Jun ,RONG Kai
(Beijing Institute of Technology Key Laboratory of Explosion
Science and Technology, Beijing 100081, China)

Abstract; In order to study the influence of delay time on bench blasting,a numerical simulation study on pre-
cise delay blasting of a double-hole and double-slope bench was carried out by ABAQUS. The main contents of the
research include the siress wave propagation law,the development of tensile and compression damage and the vibra-
tion effects of the double-hole bench structure with different delays. The results show that the closer to the free sur-
face ,the greater the peak stress and peak particle vibration velocity in the rock mass,and the more obvious the dam-
age area. Meanwhile ,on the top surface of the bench,with the increase of distance to blast source,the peak particle
vibration velocity in Y direction ( horizontal ) at each measuring point showed a decreasing increasing-decreasing
trend. At the same time ,the measuring point with the maximum Y direction( horizontal ) velocity is located at 150 mm
(1.25 times the hole spacing) . The peak particle velocity of the Z-direction( vertical ) decreases gradually with the
increase of distance to blasting source. Besides, with the increase of time delay between holes, the volume of rock
damage unit(D >0.6) decreases in a small range and then increases continuously. When the delay time is 60 ps,
the vibration velocity reaches the peak value. With the further increase of delay,the damage volume decreases gradu-
ally and tends to a stable value. At the same time, the stress of the measuring point between two holes in the rock rea-
ches the peak value when the delay time between the holes is 60 ps,and the vibration velocity at the top of the bench
gradually decreases and tends to be stable at 50 ps. Therefore, it can be considered that 60 ws(0.5 ms/m) is the best

delay time for this model.
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Table 1 Properties of explosive
&JE/ 3 ‘Iz%ﬁ{l A T K,
(kg*m™) (m-s) GPa GPa
1000 4000 200 0.18 4.2 0.9 0.15 0
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Table 3 Rock stress-strain parameters and damage factors

PURSEEE/ AEFE Wi piRoRiEs JrR Bifh
MPa pAE W MPa g W

24.0 0 0 1.78 0 0

29.2 0.0004 0.1299 1.46 0.0001 0.30
31.7 0.0008 0.2429 1.11 0.0003 0.55
32.4 0.0012 0.3412 0.96 0.0004 0.70
31.8 0.0016 0.4267 0.80 0.0005 0.80
30.4 0.0020 0.5012 0.54 0.0008 0.90
28.5 0.0024 0.5660 0.36 0.0010 0.93
21.9 0.0036 0.7140 0.16 0.0020 0.95
14.9 0.0050 0.8243 0.07 0.0030 0.97
2.95 0.0100 0.9691 0.04 0.0050 0.99
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Fig. 7 Stress history curves of measuring nodes with simultaneous detonation
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