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Parameter Optimization of Mechanized Charging Cut Blasting in Railway
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[ABSTRACT] In order to realize the application of intelligent blasting technology in tunnels, parameter optimization of
mechanized charging cut blasting in railway tunnel blasting construction was studied. The range of spacing between the hol-
low hole and the central of the hollow hole has been determined through theoretical calculations. Using LS-DYNA numerical
simulation software, simulation studies were conducted on blasting schemes with a distance of 12.5, 22.5 cm and 42.5 cm
between the center of the hollow hole and the hollow hole within the theoretical range. Effective stress, damage evolution,
and blasting vibration of the bottom cross section of the hole, cross section at a distance of 1/2 of the length of the blast hole
from the detonation center, and the cross section at the orifice in each simulation scheme were analyzed. The results show
that as the distance between the central hollow hole and the hollow hole increases, the peak effective stress and the damage
area in the culting area show a trend of first increasing and then decreasing, and the average blasting vibration velocity
shows a decreasing trend. The the slot penetration gradually becomes worse. After comprehensive analysis of three blasting
models, the distance between the center cut hole and the hollow hole was determined to be 22.5 cm. After applying the op-
timized blasting parameters to on-site blasting, it was found that the rock fragmentation rate significantly decreased, with an
average linear over excavation reduction of 19.23% . The blasting outcome was good.
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Tab.1  Physical and mechanical parameters of rocks
v KA, HEPURSREE,  FRABTRIREE/ £ NI)2)151 V4 SRR R/ A H
(g-em™) % MPa MPa (m-s") GPa -
2.71 0.07 83.23 4.68 3445.59 36.31 0.21
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Tab.3 Material parameters and state equation parameters of explosives

py/ (g cm™) D/(em - ps™h) A/MPa B/MPa R, R, o

1.50 0.42 6.253 0.2329 5.25 1.60 0.28
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Tab.4 Material parameters and state equation parameters of air
p/(gem™) G ¢ G Gy C, C;  WHBLY  HNfEp/MPa  BIRHIXIARLY,
0.001 2 0.0 0.0 0.0 0.0 0.4 0.4 0 2.5x107° 0
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Fig.5 Effective stress cloud map of the cutting area on the vertical section of Model 1
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Tab.5 Vibration velocity of the characteristic positions of each model

m/s
N A 1 LI 2 iR 3
fir 0-0 flL A 1-1 1K 0-0 flLA 1-1 fiCiA 0-0 #iur 1-1 fiCiA
HEf 1.54 0.19 1.51 0.13 1.68 0.16
HEpE 8.84 6.46 8.59 3.82 8.41 3.14
JEEAR 7.54 4.59 5.80 2.75 3.74 1.70

%6 REEHAK

Tab.6 Parameters of smooth blasting

SRRIVE (571 KRS} Al /ML R RSB, MEZjEAE/

RS BAER

Hzs fLEEE/cm cm cm i/ kg (A -m?) (kg m™)
AT 111 2% 12.5 3.7 70 416.6 1.69 1.73
etbis 101 2% 22.5 3.7 70 416.6 1.69 1.73
—JUEWIE 0142 o — JU B Wi 0.120
0.193 0.202 o B 0.157
X KRS
0.214
0.602 0134 0.064
0.230 2 599.439 0.028 0.258 2 558.868 0.061
\\// P LT K/mmﬁ
Fk 18 2R P18 R 2R
(a) BEiE AT DyK1125 +901 4k (b) B3B3 DyK1125 +901 4k

K10 = HEBOCIHMIT 248 B W i P (5 m)
Fig. 10  Cross section of excavation contour obtained by 3D laser scanning (Unit; m)
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Tab.7 Over excavation data and under excavation data of the palm face before the optimization

of blasting parameters

Bt H/m* BIZEA/m® RAZEAY/m®  BROEZ/m KRR IZE/m FEILAEREAZ/m PRiEZE/m

74.233 3.355 1.584 0.817 0.759 0.166 0.173 0
74.233 3.389 2.216 0.828 0.899 0.171 0.178 2
74.233 3.576 2.856 0. 864 0.258 0.176 0.183 2
74.233 3.570 3. 665 0.783 0.458 0.180 0.193 7
74.233 3.946 1.515 0.362 0.819 0.186 0.062 2

A8 MARBAREE T ML RIZHKE
Tab.8 Over excavation data and under excavation data of the palm face after the optimization

of blasting parameters

Bty m® B m? RIZER/m®  BKEIZ/m BRRAZ/m LA REZ/ m PrifEZE/m

74.233 2.646 0.484 0.457 1.634 0.114 0.098 4
74.233 2.598 0.297 0.379 1.031 0.128 0.092 5
74.233 2.900 1.143 0.244 0. 655 0.139 0.0439
74.233 2.935 0.264 0.619 1.900 0.154 0.142 7

74.233 3.299 1.035 0.689 1.548 0.175 0.140 4
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