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Response of Large-span Tunnel to Blasting Vibration
of Small Clear Spacing Tunnel Excavation
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Abstract: Taking the construction project of south extension of Shunhe Expressway, Yingxiong Mountain over-
pass to South Ring Expressway,in Jinan city as an example, dynamic response of step blasting in rear tunnel to ad-
vance tunnel with the field blasting vibration monitoring and simulation with ANSYS/LS-DYNA, the dynamic re-
sponse of the excavated tunnel to the up-step blasting of the excavating tunnel with small distance was analyzed. The
results show that the X horizontal radial velocity is the largest and is close to the combined velocity in the three-direc-
tion velocity of the excavated tunnel. The vibration velocity of the excavated tunnel decreases from the back of work-
ing face to the entrance of the tunnel,and the parameters of blasting scheme should be adjusted according to the data
of X horizontal radial in the field monitoring was proposed. According to the construction conditions of Jinan tunnel,
the construction method of CD method is adopted, and good blasting effect is achieved by controlling the actual blas-
ting charge of single section,hole depth,small leading pipe and composite lining supporting methods, which can pro-
vide some reference for other projects.

Key words: small clear spacing tunnel; blasting vibration; drilling and blasting construction; vibration monito-

ring; numerical simulation
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Fig. 1 Standard section outline of tunnel( unit;cm)
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Fig. 2 Schematic diagram of the layout of the monitoring points of the advance tunnel
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Table 1 Material parameters of No.2 emulsion explosive

p/(kg-m™>) D/(m-s”') A/GPa

B/GPa R, R, [0

E,/GPa

1000 3300 229

0.55 6.5 1.0 0.35 3.51




70 &%

2021 4 6 f

®2 VHREEMHSH

Table 2 Material parameters of grade V surrounding rock

AR R/ (kg - m)  BAMEECEL/MPa PIZRBTR/MPa REUVAE AR
V% Hs 2700 400 33 1.25 0.27
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Table 3 Peak vibration monitoring data( unit:cm - s™")
i -2 -1 0 1 2
XKFA2mfRE#E  0.42  0.54 0.86 1.48 2.48
YAKOFEmPEE  0.26 0.38  0.45  0.67 1.41
ZEHFMPEE 0.38  0.50 0.68 1.24 1.75
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Table 4 Three-way vibration velocity peak ratio
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