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Abstract:In order to explore the rock damage characteristics of air and water uncoupled blasting, the rock
damage evolution process,fracture range and peak pressure of hole wall after blasting of five groups of uncoupled
coefficient models were analyzed by numerical simulation. Finally, field tests were carried out to verify the numerical
simulation results. The results show that with the increase of the radial uncoupling coefficient, the attenuation of rock
damage area caused by the air uncoupling blasting is more obvious. The initial shock wave energy produced by the
water-uncoupled blasting is larger, and the energy utilization rate in the propagation process is higher. Due to the
almost incompressibility of the water medium, the energy can act on the hole wall more smoothly and evenly. Under
the condition of the same uncoupling coefficient, the peak pressure of the hole wall after water uncoupling blasting is
larger, but the water medium can produce better protection effect on the hole wall,and the effect is better after the
tunnel smooth blasting test. The above research can provide a certain reference for the selection of tunnel smooth
blasting charge structure.
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Fig. 1 Calculation model diagram
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Fig. 2 The shape of some specimens after crushing

i J§ MAT_HIGH_EXPLOSIVE_BURN # %
Ko SCHEZG R AT WL J57 Rt i -

P:”“1*R%J€ﬂv+3<yfé§%%v+%%

(8

R A LB LR Re o B 2 R

WA P AT GPa, V 2 A B A

S AL PR B ', E, F7 5 K 25 00 90 46 14

fig. BT A TR AT ST R S
B 2

x1 RRABESNFESH

Table 1 Static mechanical parameters of the rock
Rock | Density/ Compressive Tensile Poi g Angle of internal Force of Elastic modulus/
o mples . oisson ratio . . .
X sample (kg * m™— %) strength/MPa  strength/MPa S 4 friction/ (") cohesion/MPa GPa
D ..
olomitic 2 710 31. 16 2.75 0.21 28. 16 3. 67 11.24
Limestone
R2UHEHEHBH
Table 2 Calculate explosive parameters
Density/ Detonation velocity
E,/GP A/GP B/GP R R \%4
(kg « cm %) D/(m«s™ D o/GPa /GFa /GPa ! : @
1260 3520 4.192 214. 4 0.182 4.2 0.9 0.15 1.0
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Table 3 Material parameters of air

Density/(kg » m— %) Co C C

Cy Cs Cs Vo E /Pa

1. 26 0 0 0

0.4 0.4 0 1.0 0. 25

R4 KHM B S

Table 4 Material parameters of water

Density/(kg « m™ %) C S S,

Ss “ Yo E,

1000 1. 647 1.92

—0.096

0 8. 9E—14 0. 35 0.0
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Fig. 3 Damage evolution of the air-uncoupled charge rock(K=1. 25)
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Fig. 4 Damage evolution of the water-uncoupled charge rock(K=1. 25)
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Fig. 5 Rock fracture range under different coupling coefficients(air)
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Fig. 6 Rock fracture range under different coupling coefficients(water)
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Fig. 10 Uncoupled charge blasting of different coupling media
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Table S Decoupling charge blasting test data for different coupling medium

Charge structure Group number Number of holes

Decoupling coefficient

Half hole rate/ %

overfunderfexcavation/cm

1 15 1. 50 73.3 18.3
Air-d li
ir-decoupling 9 15 1.75 60.0 17.9
charge structure
3 15 2.00 66. 7 18.2
1 15 1. 50 86. 6 16. 4
Water-d li
ater-decoupling 5 15 1.75 93.3 14.6
charge structure
3 15 2.00 80. 0 15.8
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