F34%H 2 bR % e B R Vol. 34 No.2
20242 H China  Safety Science Journal Feb. 2024

sz 5| AR Akl R B TR, 5. AR IUT X & W A BE S TR IR S A [ 1], g R A, 2024,
34(2):192-199.

25| F#&3 : DUAN Jichao, ZONG Qi, WANG Haibo,et al. Study on influence of initiation sequence on fragmentation of step rock and
blasting vibration [ J]. China Safety Science Journal, 2024, 34(2) . 192-199.

RIEIFF Xt & & A R E R IR
R MR

B AR R OH o, EEKR wx, &%
(ZHE T AY PARBER¥R, £ #w5 232001)

PED,ES X936 NERFRGES : A DOI: 10. 16265/j. cnki. issn1003—-3033. 2024. 02. 0319

RINE . ZHESRERR FARIE (2023AH051167) ,

[ E) IHETERBRTHERE N E A HAERRU LA BERENZ ", FIH LS-DYNA 7 E#%
BRI ERERBEIRF TH G MBBAEA . 4T B AR F T A 8 438 h 44 TR
R IR E R, T RBIAT R BR B R E R R E NG AR, ARERKA. R
SRR R AR B T R A A, AT R R A K B e, R R BT 6 B
BYARPBHIRGBERIAE AR £ 57, FIRBEA S A R BB R 30, TR 5%t B IR
WAREE, EEE B HAR RN AEL, FaRLFEN 81.52%, 5EILAEA L, HR XA F 2%
A EITERE 11.68%, 3 AL MEHE 3 mxT m B £ H %7 E#R T 16. 8%, 3 7 LA MR EZ
HHRE BRREARA, KW, L AWBEHIRDBEERK, FELEXABTTNDH,

[R§iR] REWF; &0Ew,; BERE;, Bk, HEEN

Study on influence of initiation sequence on fragmentation of

step rock and blasting vibration

DUAN Jichao,ZONG Qi, WANG Haibo, WANG Hao
(College of Civil Architecture, Anhui University of Science and Technology,
Huainan Anhui 232001, China)

Abstract: In order to explore the influence of initiation sequence on the crushing effect of open steps
and the surrounding environment, the LS-DYNA simulation software was used to calculate the step blasting
model under different initiation sequences. First, the physical and mechanical characteristics of the model
under different initiation orders were analyzed. Then, the field test was conducted to verify the simulation
results and study the influence of the initiation sequence on the blasting vibration strength and rock
crushing degree. The results show that the stacking effect, which changes the stress wave, shows the
breaking effect and blasting vibration strength. The hole-by-hole blasting technology can effectively reduce
the blasting vibration so as to reduce the adverse effects on the surrounding environment, but the rock-
crushing effect is not ideal; the rock passing rate is 81.52%. Compared with the hole-by-hole blasting,

the passing rate of wave sequential blasting gravel is increased by 11. 68% , and the amount of single-hole
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collapse is increased by 16. 8% when the hole net parameter is increased to 3 mx7 m, which effectively

reduces the explosive consumption and reduces the comprehensive cost. However, it produces a large

blasting vibration strength, which needs to pay attention to the impact on the surrounding environment.
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Fig.1 Effect of different explosives on blasting funnel
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Fig.3 Initiation sequence
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Fig. 6 The damaged cloud map of rock mass is preserved

2.2 HEEBSERSH
TETT AT F) TR 037 B0 A W 0, SR ST

(a) FLA7MEH=

A SRR A4 R 7 A% A SR AR 3 45 3h 25
1A AR, W A BN 7 R

(0> B R BB RIR R AR 3 B 3

7 HEEBENSHE

Fig.7 Lay layout of calculation model monitoring points
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Fig.8 Retaining damage stress in typical position of rock mass
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Fig.9 Vibration speed and displacement time-course curve of the monitoring point
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Fig. 10 Time course curve of explosion seismic wave with different initiation sequence
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Fig. 11 Analysis of rock fragmentation degree

KA1 ORHE G R RSE 2 250 mm, BRI
(SN BN I Ry < 4 P N1 5 WS S
BAF Koy 2 A RGE X, GEiHfg e TR 4 X
(] A A7 T o A AR 3 L9 B AR R T 250 mm
AR 3 T o B LU R R SO 6 geit 4 R Lk 4,

*4 BRXEAWERER &t

Tab. 4 Statistics of rock fragmentation block size in the burst zone
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Tab.5 Increase the size statistics of rock crushing block in the burst area
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