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Study on Edge Hole Spacing based on Stress Field
of Deep Hole Delay Blasting

YAO Bing-jin"" NIU Ming-yuan® ,ZENG Ling-feng" ,GUO Wen-kang® ,LIN Ri-zong" ,LOU Xiao-ming"""
(1. a. Zijin School of Geology and Mining;b. Institute of Explosion Technology,Fuzhou University,
Fuzhou 350116, China;2. Zijin Mining Construction Co. ,Ltd. ,Xiamen 361026 ,China)

Abstract: To solve the problem of the filling bodies failure on both sides of the room caused by differential blas-
ting of large diameter deep holes in underground mine,the stress field generated by differential blasting should be
studied to determine a reasonable edge hole spacing and a delay time between the holes. According to the stress wave
propagation and attenuation law, the front and rear detonation hole distance ,delay time,and edge hole distance gener-
ated by complex stress field were determined. Furthermore , the superposition of the stress wave generated by the two-
hole differential blasting in the blasted rock mass and the filling body was analyzed according to the wave theory. The
stress field function analytical formula of the two-hole differential blasting was obtained. Meanwhile, the collapse

range of the blasted rock mass and the failure range of the filled body under different side hole spacing conditions un-
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der the same hole spacing and delay time were determined. The LS-DYNA numerical simulation software established
six numerical models,and the stress critical points were selected in the blasted rock mass and filling body for analysis
after simulating the initiation of explosives under different schemes. The simulation results show that different edge
hole distances had almost no effect on the collapse range of the exposed rock mass when the distance between edge
holes was more significant than the range of the crack zone. Appropriately increasing the distance between edge holes
can effectively reduce the damage caused by stress waves to the filling body. Finally,the field industrial test of four
groups of blasting parameters was carried out,and the optimized blasting parameters were determined as the spacing

between the two holes on the same side was 2. 0 m,the delay time between the front and rear initiation holes was

9 ms,and the side hole spacing was 1.8 m.
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Table 1 Rock material parameters
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Fig. 2 Stress decay curve with distance
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Fig. 3 Stress decay curve with time

oy B B R 55 45, LA LA s ) s AR g
TS o SR L =2 8] 9 SE S e 8] R T715 s,
AIREZS LA — R B FL B 22 58 U, T — A
FRBSCL i AR , R BEIK B BB 10 5 BRI T, L
l‘ﬂ@ﬁ%%ﬁﬂKéIE,E'Fﬁ?uﬁﬂﬂﬁ;%%b}iﬁiéiﬁﬁé,
AN T HEBRE P A0 Y R R, R RE ELIE S EUR

RBRIG Z2 5 MR BSOR IEEHUFEE%B’JX@?L



54

w 2024 4E9 H

Z [ FERAR ] 7E 5 ~ 15 ms Z [A] e
2.2 WEAHRAGGEIERN HEMHEIFEEIE
TitE
LA By Lt AR Y ) B R AR A
HHORE R it A

WL I RS AR I 0 0 e VR FH A2 4%, LA AE
ik, DRI T LA A 7 3 2 DA 388 B ) 197 1 3
FIN, BEIEFL 2 52 S DA A H B, R F 4347, R
HIESL 1 AN SN L RAL 2 A ST Y
T, 45630 HamaanF

2.2.1

gy =0y +0, +0p (2)
—an
au = ey () Tene (3)
«/5 ry
e
o, =R, LA(J'O(L4 * lm) e PUAD (4)
\/5 Ty
1 Lo\
o, = —Ac (ﬁ) 5
= ol (5)

AP o g SRR LI AT S ], s 5 Ar S5 —
AR A B P BN B NS BT TE] s DL 4

K4 MR IR AL AL R I ) B s i K
Fig. 4 Schematic diagram of the superposition of two

deep hole hole-by-hole initiation stress waves
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Table 2 Compressive dynamic load coefficient

o/MPa <60 60~100 100 ~150 150~200 >200
& >7 5~7 4~5 3~4 <3
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Table 3 Coefficient of tensile load
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DA LI 1.5 m g {51, AR 4 - SCae B L 1)
2 m, FEHIFE] 9 ms BTG BT, W] RISKRAS 584 B i
FEIUAN — 55 RO T3 A& 6 F7s o

1.2 -

— AL S
1.0}

A BN F1 /MPa
=
o

0.4
0.2
0 2 4 6 8 10 12 14 16
I [E] /ms

6 F-a S I FE AN B A 800 g Bt R Dk £
Fig. 6 Effective stress on the filling body side of the

filling-rock interface with attenuation curve
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Table 4 Filling body parameters
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i A 55 B/ M Pa

PUHRE/MPa PILEER/ GPa

1.87 0.61 0.31

2.84 0.30 0.23

RS EHAMBSH

Table 5 Explosive material parameters
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Table 6 Field blasting test parameter table
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