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Study on Vibration Response of Three-bench Blasting Construction in
Shallow Buried Tunnel

JIA Guoping
( China Railway 18th Bureaw Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract: The surrounding rock and surface structure of the shallow buried section are prone to the
influence of blasting energy disturbance during blasting construction because of its thin covering soil.
Taking the typical shallow buried section of the Sangzhi Tunnel as the research object, a three-
dimensional numerical model was established based on FLAC3D to simulate the whole process of three-
bench blasting construction. The results indicate that the surface settlement caused by shallow buried
three-bench blasting construction is a typical trough distribution. The peak settlement is located directly
above the tunnel axis, and the influence range is about twice the tunnel excavation span, which is highly
consistent with the theoretical empirical formula. The blasting vibration response has typical transient
characteristics, and the peak velocity decreases step by step from top to bottom, indicating that the
blasting position and propagation path have a significant effect on energy attenuation. When the blasting
face coincides with the monitoring point in the longitudinal projection, the vibration peak increases
significantly, reflecting the near-field energy concentration effect, and the vibration monitoring of key
positions should be strengthened.
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Fig.1 Overview of engineering line
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Table 1 Parameters of the corresponding

geotechnical layers
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Fig.2 Layout of the three-bench excavation method

for the tunnel cross-section
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Fig.3 Numerical simulation model
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Fig.4 Layout of monitoring points in the numerical model
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Fig.5 Layout of monitoring points of settlement tank
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Table 3 Excavation Conditions at different stages
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Fig. 8 Time history curve of settlement velocity

at monitoring point A
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