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Vibration Law of Partition Blasting in Upper Bench of Tunnel
WANG Hailiang, CHEN Jihui
(College of Mining and Safety Engineering, Shandong University of
Science and Technology, Qingdao, Shandong 266590, China)

Abstract: Taking the minimum vertical distance of 3 m in two interchange tunnels as the research background, this
paper studied the vibration response law of partition blasting in the upper bench (cutting area and auxiliary area) of
the near-distance tunnel by monitoring the data of blasting vibration on the project site and having a regression analy-
sis. Studies show that the vibration velocity of blasting takes on the law of oscillation. Within the range of 3 m ref-
erence point, the vibration velocity in the rear is larger than that in the front of the tunnel face, producing the hollow
effect. With magnification factor 1. 1-1. 6 in the cutting area and magnification factor 1. 2-1. 8 in the auxiliary area,
the attenuation of vibration velocity of rear blasting is faster than that of front blasting and the values of K and « in-
crease. The correlation between the centroid frequency and the horizontal distance is higher than that between the
main vibration frequency and the horizontal distance, taking on the law of first increasing and then decreasing.
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Tab.1 Blasting parameter list of upper section

A WALAFR HE BN R %K JALERBE /m LR kg i /ke  HBIRCREBZA R ke
— G e 3 4 1.6 0. 60 2.4 2.4
&) 5 4 1.6 0. 60 2.4 2.4
Al By AR 7.9 6 1.6 0. 60 3.6 2.4
A X
JE AR IR 3.5.7 6 1.6 0. 60 3.6 1.2
JA 141 11 10 1.6 0. 30 3.0 3.0
Hit — 30 — — 15.0 —
T B IR 3.7 8 0.8 0. 30 2.4 1.5
il B X i IR 11 11 0.8 0. 30 3.3 3.3
Hit — 19 — — 5.7 —
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Tab.2 Scheme A vibration monitoring data

5% T K P FE R X W1 IX W 2 X
W 5
B /m BN/ (em/s) M2k /kg  JREIEM/(em/s)  KZiEt/kg RGN/ (em/s) 2 /ke
1 0 5.311 1. 809 2.09
2 1 13. 400 2.096 2.411
3 2 8.756 2.156 2.185
4 3 9. 145 15 1.764 5.7 2.022 5.7
5 4 5. 206 1.911 2.105
6 6 1.551 0. 321 0.475
7 8 1.617 0.311 0. 345
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Fig. 6 The law of the front vibration Fig.7 The law of the rear vibration
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Tab. 3 Regression equation of vibration attenuation in different zones
F 1 X WiEh1 X Wigh 2 X
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EFHEN y = 883, 77229016 0.917 0 y = 138. 6522227 0.885 7 y = 45,6031 7128 0.8150
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Fig. 10 The attenuation curves of main vibration frequency for blasting vibration on the

rear of working face and the front of working face
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