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Research and application of empty hole effect under blasting loading

CHEN Qiu-yu'* LI Hai-bo' XIA Xiang' ZHANG Guo-kai' YU Chong'

( 1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071
China; 2. Institute of Chemical Engineering Anhui University of Science and Technology Huainan 232001 China)

Abstract: The characteristics of deep hole blasting are effective and safe in deep underground rock breaking. To im—
prove the blasting effect and decrease the integrity of rock mass an empty hole was used to control the crack growth
and supply rock displacement. The range of blasting zone such as crush zone fracture zone and elastic zone was deter—
mined according to the blasting theory. The fracture direction was investigated through experiment when the empty hole
situated in different zones. The influence of distance between charging hole and empty hole on crack extension was an—
alyzed by experiment. The strain around the empty hole was measured at different conditions. The results show that
when the empty hole is located at fracture zone the empty hole is able to control the direction of crack growth effec—
tively. It plays a role in directional fracture and the strain reaches maximum in this situation. In the application of coal
mine roof weakening in Huaibei Mining Group the difficult-eaving roof was changed into easy-eaving roof which was
attributed to the reasonable arrangement of blasting parameters. After blasting the rock acoustic velocity was reduced
by 40% —50% and the cracks were extended in the blasting area. The resistance of the working face was less than
that before. The blasting result is in line with the design requirements and the production efficiency is improved.

Key words: empty hole effect; directional fracture; rock roof; blasting theory
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Table 1 Mechanical parameters of specimen
1
o, =5(1-F)(o,-0,) + / /
1 (g*em™?) /MPa /MPa /GPa  (m=es7")
2 4
?( L =4k +3K) (o4cos 20 + o7,cos 20)  (8) 2.2 50.6 1.65 26.3 4445 0.29
_ L 2 _ 1 2
0'99—2(1+k)(0'9 0',)+2(1+3k)x (3) (4)
(o,c08 20 + o,cos 20) (9) . 35 mm 80 mm
T, = %( 1 + 2k =3k") (o,cos 20 + o,cos 26)
30 60 90 mm
(10) d/r 7.5 15 22.5
T g9 $ Oy .
" T 3.2
k=r/nn N d/r=1.5 3
;0
(8) ~(10) k=1 o,=07,=0
do,,/do =0 O0==m
0'99:30'9+0,=(3b+1)P( i ) (11)
a—r,
T oo (a) HRAkAT (b) BW 5
° 3 d/r=17.5
3 Fig. 3 Contrast of the rock blasting when d/r=7.5
3.1 o
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Fig. 4  Picture of the rock blasting when d/r =15 Fig. 6 Contrast picture of empty hole action
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5 d/r=22.5 Fig. 7 Relationship between the strain around the empty
Fig. 5 Picture of the rock blasting when d/r =22.5 hole and the time
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2 o
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3.3 2
. 6 Table 2 Mechanics parameters of roof and floor rock
o /
3 (g*em™3) /MPa /MPa
2.45 80 3.4 0.25
2.31 52 2.8 0.28
2.23 32 2.4 0.30
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Fig. 12 Acoustic variation of blasting area
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Fig. 13 View of hole before and after blasting
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