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Abstract: This paper was intended to investigate the influence of zonal multiple blasting of the subse-
quently excavated tunnel on its surrounding rock and the antecedently excavated tunnel when a twin-tube
eight-lane tunnel with a large cross section was excavated by the double sidewall heading method. To this
end, the study took Niuzhaishan Tunnel, a twin-tube eight-lane road tunnel with a small clear distance in
Pingtan Comprehensive Pilot Zone, as an example, established a twin-tube tunnel model in LS-DYNA,
and carried out analysis based on field measurements of vibration velocity. The results were as follows:

(D The maximum vibration velocity significantly attenuated as the distance between the blast center and
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the monitoring site increased. (2) Among all the factors that influenced the structure of the antecedent tun-

nel during the explosion of the subsequent tunnel, the distance between the explosive source and the ante-

cedent tunnel exerted the greatest influence, followed by charge quantity; the ratio of the maximum vibra-

tion velocity of the tunnel wall facing the blasting site to that of the tunnel wall facing away from the blas-

ting site was 12. 5; such ratio of the tunnel wall at waist height to the tunnel wall at the bottom was 2. 1;

by the same token, such ratio of the tunnel wall at shoulder height to the tunnel wall at the bottom was

1.9. 3 During the excavation process using the double sidewall heading method, Zone I made the most

impact on the antecedent tunnel, due to its shorter distance to the antecedent tunnel and its fewest num-

ber of free faces. Thus, Zone I could be made the controlled case to monitor the blast-induced vibration

that the antecedent tunnel underwent.

Key words: large span tunnel; two side-wall pilot tunnel method ; tunnel with small clear spacing; many

times of blasting; numerical analysis
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Fig. 1  Horizontal profile of tunneling sequence
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Fig.2  Schematic diagram of the layout of

blastholes on a tunnel face
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Fig. 3 Schematic diagram of the layout of measurement

sites for blasting velocity in the existing tunnel
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Fig. 4 Finite element mesh for typical tunnel cross sections
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Table 1  Explosive material parameters
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Fig. 6 Schematic diagram of the

location of sampling sites
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Fig. 7 Schematic diagram of the vibration velocity of

sampling sites in the antecedent tunnel
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Table 2 Comparison of blast-induced vibration velocity in the antecedent tunnel between computation

results and measurement results
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Fig. 9  Schematic diagram of the monitoring sites
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Table 4 The maximum vibration velocity of measurement

sites in 6 blasting zones of the antecedent tunnel
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Fig. 10 Contour surface of blast-induced vibration velocity in the antecedent tunnel
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Fig. 11 Vibration velocity-time curve for measurement sites in 6 blasting zones of the antecedent tunnel
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