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IMPACTS OF DETONATING MODE ON BLAST STRESSFIELD OF
LINEAR EXPLOSIVE CHARGE

XIANG Wen-fei  SHU Da-giang ZHU Chuan-yun
(Sate Key Laboratory of Water Resources and Hydropower Engineering Science  Wuhan University Wuhan 430072 China)

Abstract Analysisof blast stressfield is a basic problem of blasting theory research about linear explosive charge.
The propagation of blast wave through the linear explosive charge is an important factor which influences the
characteristics of the blast stress field induced by the linear explosive charge. Combining the Starfield
superposition method with dynamic finite element method a numerical model of blast stress field research of
linear explosive charge is proposed. In thismodel principles of Starfield superposition are adopted to realize the
propagation of blast wave through the linear explosive charge and the dynamic finite element method is used to
analyze the evolution and formation of blast stress field induced by linear explosive charge in the medium. It can
be concluded that the number and position of detonating point play an important role in forming the blast stress
field of linear explosive charge and in engineering practice it isvery useful for improving the blasting effect to
reduce the blast time of linear explosive charge by arranging the number and position of detonating points
correctly.
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Fig.1 Blast loading distribution curve of element spherical
charge
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Fig.3 Sketch map of detonating points



24 9

« 1627 ¢
5 6
4
6 3 (t=2.6msg)
Fig.6 Equivalent stressdistribution by detonating at three points
(t=2.6ms)
9 3 5
( 10 11) 3 3 5
( 67
7 8 5 t=14ms) 6
(t=12ms (T [ [T T T [s[[[[[TTelTT]
7 8 5 6 ([ Tel [ [ Tel T[Tl [T o] [ ] Tef T[]
t=14ms t=12ms ( 9
3 t=33ms Fig.9 Sketch map of detonating points
) 10 11 9 3 5
t=20ms t=12ms
6 7 3 3
5 t=33ms t=14
ms
7 5 (t=1.4ms)
Fig.7 Equivalent stress distribution by detonating at five
points (t = 1.4 ms)
10 3 (t=2.0msg)

8 6 (t=1.2ms)
Fig.8 Equivalent stress distribution by detonating at six points
(t=1.2ms)

Fig.10 Equivalent stress distribution by detonating at three
points (t = 2.0 ms)

11 5 (t=21.2msg)
Fig.11 Equivalent stress distribution by detonating at five
points(t = 1.2 ms)



- 1628

2005

(1

Starfield

D

(2)

3

(4)

(References)

Stafield A M Pugliese J M. Compression waves generated in rock by
cylindrical explosive charges a comparison between a computer
model and field measurements[J]. Int. J. Rock Mech. Min. Sic. &

Geomech. Abstr. 1968 5(1) 65— 77.

(2

(3

(4

(9]

el

(8]

[0

(10

[J. 1995
1(1) 20— 25.(Yang Nianhua Experimental study on laws of
fragmentation in rock blasting with linear charge[J]. Engineering
Blasting 1995 1(1) 20— 25.(in Chinese))
[J.
1995 16(2) 66— 80.(Yang Nianhua Feng Shuyu. The mechanism of
blasting with linear charge[J]. China Railway Science 1995 16(2)
66— 80.(in Chinese))
[J. 1997 17(3)
214— 219.(Yang Nianhua. The blasting effect at the end of a linear
charge[J]. Explosion and Shock Waves 1997 17(3) 214 219.(in
Chinese))
.
1995 1(2) 31— 34.(Deng Zhiyong Zhang Zhiyi Wang
Zhonggian. Experimental study on stress field of explosion of linear
charge[J]. Engineering Blasting 1995 1(2) 31- 34.(in Chinese))
[J.
2002 24(3) 248- 253.(Gong Min Li Jianhua. A research
on stress field of column and strip-shaped charge in different
detonated points[J]. Journal of University of Science and Technology

Beijing 2002 24(3) 248 253.(in Chinese))

[J. 1996 16(1) 86— 90.(Deng Zhiyong
Zhang Zhiyi Wang Zhonggian. Dynamic photo-elastic studies of
explosive stress field at the end of a linear charge[J]. Explosion and

Shock Waves 1996 16(1) 86— 90.(in Chinese))

[J. 1998 18(3) 262— 267.(Yan
Shilong Feng Shuyu Jin Xiaogang. Study on fracture region of
cylindrica exploding in PMMA by high speed photograph[J].
Explosion and Shock Waves 1998 18(3) 262- 267.(in Chinese))
(3.
1999 21(3) 317- 320.(Yan Shilong Jin
Xiaogang. Particle velocity measured of the cylindrica charge
exploding in PMMA[J]. Journa of University of Science and

Technology Beijing 1999 21(3) 317- 320.(in Chinese))

[J. 1999 5(4) 20— 24.(Ji Guodong Chen Yeqging
Yu Yalun et al. Study on stress field from linear charge explosion by
dynamic holophotoelastic method[J]. Engineering Blasting 1999
5(4) 20— 24.(in Chinese))



