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Influence of Slotted Pipe Blasting Parameters
on Surrounding Blasting

GUO Dong-ming ,ZHU Ruo-fan ,ZHANG Wei ,IAN Fan-ge
(School of Mechanics and Civil Engineering, China University of
Mining and Technology-Beijing, Beijing 100083, China)

Abstract; Perimeter blasting is very important to control engineering quality in the process of roadway construc-
tion,and it is a common way to use slotted pipe blasting to improve the perimeter blasting effect. However, the unrea-
sonable setting of slotted pipe blasting parameters still weakens the directional destruction effect, including the greatly
damaged contour,low hole retention rate, common phenomena of over-excavation and under-excavation. In order to
improve the directionality of blasting damage , the slotted pipe blasting parameters should be optimized. The reasona-
ble blasting parameters were determined with the study of explosive slotted pipe uncoupling and different initiation
positions by numerical simulation using ANSYS/LSDYNA. According to the numerical simulation results, the balance

between the protection of surrounding rock mass and directional failure can be achieved when the uncoupling coeffi-

15 %5 H #i ( Date of reception) :2022 — 05 -26 M 2% 5 % B £ ( Published online) :2023 - 04 - 03

YEER T SRR (1974 - ) 5 Wt B0 W 2R S0, N F LA T AR SUR = SRPEDTIE TAE, (E-mail) wigdm@ 126. com,

BIRAEE A L1998 - ), 53 B AT AL, T2 28 T DD TOUH) 6 SR R B30 55 5 T A RHF 5T, (E-mail ) 2323334379@ qq. com,,

EEWE : WK HAR RS R IH (51974315)

About the author: GUO Dong-ming( 1974 - ) ,male,Ph. D, professor, doctoral supervisor, mainly engaged in teaching and scientific research in the
field of civil engineering, ( E-mail) wjgdm@ 126. com.

Corresponding author :ZHU Ruo-fan( 1998 — ) ,male, master candidate , mainly engaged in the research of cutting top pressure relief concentrated energy
blasting and surrounding rock damage, ( E-mail ) 2323334379@ qq. com.

Fund Programs: National Natural Science Foundation of China(51974315)



405 H4a

AW AL, 5K 6,5 SRR R S O SR R R 5 ) 97

cient between the explosive and slotted pipe is 1. 12. Meanwhile, the integrity of the contour line is greatly improved

when the initiation positions of two adjacent explosives are changed to make the meeting position of the explosive

shock waves on the same horizontal plane that shifted to 3/4 of the position between two blast holes. It can be conclu-

ded that the damage to the retained rock mass can be greatly reduced as adopting uncoupled structure between slotted

pipe and charge ,and changing the meeting position of stress wave between blast holes by adjusting the detonation po-

sition of charge.
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Fig. 1 Single hole charge-slotted pipe coupling model

(e) RAEE VIR 1L B

(e) Slot position of slotted—pipe
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Fig. 2 Pressure-time curve of blast hole wall

(a) 32 mm REEE 34 s
(a) 32 mm slotted pipe at 34 ps

(b) 36 mm FEREE 34 ps
(b) 36 mm slotted pipe at 34 ps

(c) 40 mm R EEE 34 ps
(c) 40 mm at slotted pipe 34 s

(d) 32 mm FREEE 48 us
(d) 32 mm slotted pipe at 48 ps

(e) 36 mm AR 48 s
(e) 36 mm slotted pipe at 48 s

(f) 40 mm T REE 48 s
(f) 40 mm slotted pipe at 48 ps

(2) 32 mm R HEH 200 ps
(g) 32 mm slotted pipe at 200 ps

(h) 32 mm AL 200 us
(h) 32 mm slotted pipe at 200 s

(i) 32 mm R REE 200 ps
(1) 32 mm slotted pipe at 200 ps
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Fig. 3 Pressure maps of different slotted pipes
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Fig. 5 Pressure-time curve of concentrated direction
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Fig. 6 Double hole charge-slotted pipe uncoupling model
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Fig. 7 Contrast of crack morphology
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(d) 7/8 between two holes
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