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Investigation of Blasting Vibration Propagation Characteristics in
Stopes Using Upward Horizontal Cut and Fill Mining Method
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Abstract;  Understanding blast vibration propagation mechanisms in underground stopes with complex roadway
configurations is crucial for ensuring safe blasting operations. This study presents a comparative analysis of blast-in-
duced vibration characteristics in the deep mining operations at the Tonglushan Copper-Iron Mine. Through systemat-
ic field blasting tests, the vibration velocity, dominant frequency, and blasting energy were measured at monitoring
points in the upper-level and current-level drilling roadways. To enhance the reliability and completeness of vibration
data, five supplementary field blasting tests were systematically conducted in coordination with the operational sched-
ule of Tonglushan Copper-Iron Mine’s production activities. Vibration monitoring stations were strategically estab-
lished at multiple positions within both the current-level and upper-level drilling roadways to capture comprehensive

blast-induced dynamic responses. The study employed the Sadovsky formula to systematically characterize blast vibra-
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tion propagation patterns in both upper-level and current-level drilling roadways of the underground stope. This ana-

lytical approach established critical relationships for vibration attenuation that directly informed the engineering de-

sign of safe blasting parameters for site operations. Key findings reveal that, at comparable blast-center distances,

high-frequency components exhibit significantly greater attenuation than low-frequency signals when interacting with

roadway structures and dissipate more energy during stress wave propagation through rock mass matrices. Further-

more , the segmental maximum instantaneous energy measurements show comparable values between the upper-level

drilling roadway. However, the upper-level drilling roadway exhibits significantly higher cumulative blasting energy

than the current-level drilling roadway , attributed to longer instantaneous energy durations in each segment. Addition-

ally, the upper-level drilling roadway shows consistently lower triaxial peak vibration velocities and lower attenuation

rates than the upper-level roadway.
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Table 1 Blasthole parameters for blasting test
J AL G @%Eﬂflﬁl '%‘L—J@:J‘Lﬂﬂﬂ‘ﬁlﬁl [FIRs LR s PARKE R .:J‘LLIEE . FLIEEE
Blasthole  Explosive Delay interval from the Hole Charged Charge  Distance to  Distance to hole
number time/ms previous blasthole/ms depth/m Angle/® length/m  amount/g hole collar/m bottom/m
1 0 0 8.6 84.8 4.4 14.2 0.3 1.5
2 0 0 8.5 86.7 7.5 24.2 0.3 1.5
3 200 200 8.8 76.4 6.5 20.9 0.3 1.5
4 200 0 8.7 78.2 4.7 15.2 0.3 1.5
5 400 200 9.2 68.1 8.2 26.2 0.3 1.3
6 400 0 9.1 69.9 7.2 23.0 0.3 1.5
7 600 200 5.9 58.3 3.7 11.9 0.5 1.3
8 600 0 6.0 60.2 5.0 16.1 0.3 1.3
9 800 200 3.8 45.0 2.8 9.0 0.5 1.3
10 800 0 3.7 46.7 2.7 8.8 0.5 1.3
11 1000 200 8.6 84.8 4.4 14.2 0.3 1.5
12 1000 0 8.5 86.7 7.5 24.2 0.3 1.5
13 1200 200 8.8 76.4 6.5 20.9 0.3 1.5
14 1200 0 8.7 78.2 4.7 15.2 0.3 1.5
15 1400 200 9.2 68. 1 8.2 26.2 0.3 1.3
16 1400 0 9.1 69.9 7.2 23.0 0.3 1.5
17 1600 200 5.9 58.3 3.7 11.9 0.5 1.3
18 1600 0 6.0 60.2 5.0 16.1 0.3 1.3
19 1800 200 3.8 45.0 2.8 9.0 0.5 1.3
20 1800 0 3.7 46.7 2.7 .8 0.5 1.3
21 2050 250 8.6 84.8 4.4 14.2 0.3 1.5
22 2050 0 8.5 86.7 7.5 24.2 0.3 1.5
23 2250 200 8.8 76.4 6.5 20.9 0.3 1.5
24 2250 0 8.7 78.2 4.7 15.2 0.3 1.5
25 2450 200 9.2 68.1 8.2 26.2 0.3 1.3
26 2450 0 9.1 69.9 7.2 23.0 0.3 1.5
27 2650 200 5.9 58.3 3.7 11.9 0.5 1.3
28 2650 0 6.0 60.2 5.0 16.1 0.3 1.3
29 2850 200 3.8 45.0 2.8 9.0 0.5 1.3
30 2850 0 3.7 46.7 2.7 8.8 0.5 1.3
1.3 N=FE T, 2 ORAIE R B B 50 M ) S P R 2 Y S
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