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Analysis of Blasting Vibration of Shallow
Buried Tunnel under Existing Building
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Abstract: Ground vibrations induced by blasting in a shallow buried diversion tunnel can easily cause damage to
existing buildings above under complex geological conditions. Controlled blasting is a key technical difficulty to re-
duce the impact on existing buildings under the premise of ensuring engineering efficiency. In this paper, the influ-
ence of blasting excavation on ancient buildings and the characteristics of vibration attenuation are studied by using
numerical simulation and on-site vibration monitoring,based on the project of water diversion tunnel under the high-
way ( through Shoushan Temple ,Shoufeng Temple section). The results show that the vibration velocity decreases with
time and distance from blast center due to the action of plastic zone elements. The combined effect of the angle be-
tween the incident p-wave and the vertical direction and the distance from the blast source leads to that the vibration
velocities in vertical direction are greater than other directioins. The simulation errors of peak vibration velocites of
Shoushan Temple and Shoufeng Temple are 3. 7% and 2. 3% ,respectively, which are consistent with the field test
data. According to the monitoring data,due to the large damping of rock mass,the signals have a certain selective ab-

sorption effect,and the transmission process of the signals in rock mass produces energy loss,and the vibration veloc-
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ity is constantly attenuated. The simulation results are consistent with the monitoring results. In addition, the linear

fitting method is used to obtain the Sadovsky formula for seismic wave attenuation, which indicates that the numerical

simulation method is feasible to predict the vibration effect in advance.
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Fig. 1 Tunnel route map
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Table 1 Blasting parameters
BB B BE/A O BRE/m FBHEEf/C KA BARHE/kg BEAR/kg
1 TETEIR 4 2.1 0 2.4k 1.80 7.20
3 HHIER 4 1.9 0 24k 1.20 4.80
5 HEIER 4 1.9 0 24k 1.20 4.80
7 HHIER 4 1.9 0 24k 1.20 4.80
9 Ja R 4 1.8 0 NG 0.45 1.80
11 Ja R 4 1.8 0 N 0.45 1.80
13 FEHER 4 1.8 0 NG 0.45 1.80
15 FEHER 3 1.8 0 N 0.45 1.35
17 JERR 4 1.9 0 24k 1.20 4.80
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Fig. 3 The mountain model
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Fig. 4 Numerical simulation model
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Table 2 Parameters of rock mass
= B/ (kg - m™°) JAME JERRB S1/MPa KA E/GPa YIZREE/GPa K5 J1/MPa  NEEEF°
PRI A 2620 0.3 114 65 5 0.86 49.4
| 2 | £33 ZYHFHHESH
/@0 /@\ Table 3 Equivalent load calculation parameters
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' ’ 1.00 3500 3 0.8 7.2 54.2
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Fig. 5 Equivalent application of blasting load
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Fig. 7 Vibration velocity in Shoushan Zen temple

0.4

; )
é X {]
0.3+ P e YR )
ozl ! wenns. 7 FF 8]

1y

<57

(LN
1Y) T —

RIE /(em

-0.1r
~0.2F
~0.3 1

__0.4 3 1 )
~0.1 0 0.1 0.2

B e /s

B8 iyl R ikshEE
Fig. 8 Vibration velocity in Shoufeng




F39H F4H

BARW, BXX B, % BRIEERT F0A 2RV RI0E TR0 175

x4 RRIEERE
Table 4 Peak velocity of points
BE B XFHR/ YRR ZHE iRl
S BE/m (em-s ) (ecm- s )(em-s ) (em+s™")
57986 50 0.4005 0.2365 0.9209 1.0389
55963 100 0.1168 0.0998 0.3817 0.4169
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