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Study on vibration influence of nearby excavation of a traversing diversion
tunnel on above existing railway tunnel

GONG Lun, QIU Wen-ge
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: This paper gives an analysis of blasting vibration influence of a traversing diversion tunnel construction on the above
existing railway tunnel, by using numerical methods and field test , associated with the practical situation of Shoupayan Tunnel of
Nei-Kun Railway which was traversed by the diversion tunnel of Baishuijiang Cascade III Hydropower Station in Yanjin Yunnan
Province. The analysis result indicates that, empirical formula’s results are safe and feasible. Numerical simulation results are more
contiguous with engineering practice than those of empirical formula. When the distance between diversion tunnel face and railway
tunnel is less than 4D (D is the hydraulic tunnel diameter), the vibration speeds at the point of intersection in railway tunnel must be
monitored, especially for the vertical vibration speed. When constructing the diversion tunnel under the railway tunnel, the detonator
of the maximum segment should be less than 2.5kg in order to satisfy control criterion of vibration speed. The blasting vibration
monitoring in the course of excavation and the blasting parameters modification timely according to monitoring results are the
guarantees for the successfully nearby excavation.
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Fig.1 Quantity of explosive in maximum part of diversion
tunnel by blasting excavation
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Fig.2 Blasting loads of diversion tunnel and investigating
position
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Fig.3 Simplified triangle wave of blasting loads for
numerical computation
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Table 2 Physico-mechanics indices of surrounding rock
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Table 3 The maximum values of blasting stresses and
vibration speed at investigating position
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H/kg  WA/KPa JREEJ7E 1 2 3 4
v, 0.00 2.59 1.36 5.05
5 371.02
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v, 0.00 2.19 1.17 423
4 313.54
v, 5.58 1.70 0.55 0.00
v, 0.00 1.78 0.93 3.40
3 253.45
v, 4.52 1.38 0.44 0.00
v, 0.00 1.66 0.86 3.14
2.7 234.74
v, 425 1.30 0.41 0.00
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Fig.4 Blasting vibration test system
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Table 4 Monitoring result of the first stage
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Table 5 Monitoring result of the second stage
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Fig.5 The fifth blasting vibration monitoring results
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Fig.6 The sixth blasting vibration monitoring results
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