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Abstract: In recent years,the technology of controlled fracture blasting with sequential timing has been exten-
sively utilized in the construction of mining engineering projects and hydraulic infrastructures. To investigate its influ-
ence on crack propagation mechanisms in rock masses, C50-grade concrete specimens with 3,5, and 9 boreholes were
cast. Detonators were used instead of explosives to conduct multi-hole blasting tests on rock-like models, examining
the propagation paths of cracks and the effects of fracture formation. The LS-DYNA software was used to simulate

blasting processes under various working conditions , utilizing the RHT constitutive model to characterize the dynamic
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failure behavior of rock. A fluid-solid coupling algorithm was employed to simulate the interaction between explosive

stress waves and rock masses. By regulating variables such as borehole spacing and detonation timing, several numeri-

cal models were developed. Post-processing software was used to extract the simulation results, which were subse-

quently compared with experimental data to investigate crack propagation patterns within rock masses. The results in-

dicated that time-sequenced controlled blasting technology effectively guides cracks to propagate along predetermined

paths. Both the detonation timing sequence and borehole spacing significantly influence crack formation, with more

pronounced effects observed in configurations containing a greater number of boreholes. Rational design of initiation

timing and borehole spacing can substantially enhance the efficiency of explosive energy utilization while reducing

damage to the surrounding rock. This study provides theoretical foundations and technical support for precision blas-

ting operations in complex geological conditions.
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Fig. 1 Schematic diagram of blast hole sequence locations
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2.1.3 AILXBLER 225 OB,0C Z ARSI w74 fL A, 755 1
St Ok AL IR A5 R AR M Rr AT T T, SRR FLR A A R N D B A T AR B, R

B, $ MBI SERS (0 =30 s =45 ps =60 ps =  BUR RPN HIFATEMRALZ B EL B X T

75 ws) WUGEIBEMAL P K2, i 1K 4 AT LOWEEMS 0D, AT DIWEE 2 P 4 £L 22 1) i 24 8051 3 5T, 1

FLJE BB A7 A6 W 0 A B B DX, M FL IR O 10 em 19 W YR AL =2 1) (9 B 8 o — g i B s, s 2 il

OA,15 cm [ OB,20 cm [ OC Z MM EE T SURIERE TR,

W, H i A2 20 S8 ML A2, mT LU ] e B

J1£LB
Drill-hole B

: e
HafLA /Crack 2

Drill-hole A
JFLo

Drill-hole 0 #fLD
Drill-hole D

Ji£LB
Drill-hole B

MALA o 2z
Drill-hole A Crack 2

JFLO
Drill-hole O JFLD

RO 1y T
R e L L
Crack 3

Wyl S mes
Crack 1 Crack 3

JfLC

1}1 C
Drill-hole C T L

Drill-hole C

Bl 4 TR A R A

Fig. 4 Five-hole blasting test results diagram
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Table 1 Explosive model of high energy detonation and its parameters of state equation

p/(g+em™) D/(m-s™') A/GPa

B/GPa

R, R, w El/(J'm_l)

1.0 3200 214 0.18

4.15 0.95 0.13 4.0%x10°
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Table 2 Explosive model of Rock Material

and its parameters of state equation
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Fig. 11 Numerical simulation results diagram of nine-hole blasting
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