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Blasting Vibration Influence Zone and Damping Optimization
of New Tunnel Under Existing Railway Structure
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Abstract; Taking the tunnel of Xiamen Railway Line 3 under the existing railway as the engineering back-
ground, through the field blasting vibration monitoring data, the proportional distance (R) is introduced to fit
the vibration attenuation curve, the vibration response is investigated when a new tunnel is built under the ex-
isting railway. Numerical simulation is used to calculate the vibration damping effect of vibration isolation hole
blasting, single hole with single detonation and piecewise delayed detonation on railway structure. The test re-
sults show that, when 0<CR<C13.73, it is the near zone affected by blasting vibration, when 13. 73<E<28.
45, it is the middle zone affected by blasting vibration, and when R>>28. 45, it is the far zone affected by blas-
ting vibration. The vibration speed reduces fastest in the near zone affected by blasting vibration, slows in the
middle zone, and flats in the far zone; the addition of vibration isolation holes not only reduces the vibration,

but also expands the area of influence and improves the work efficiency. Compared with a single hole with
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single detonation, the detonation of the segmented delay interval can significantly reduce the waveform super-
imposition effect and achieve the effect of shock absorption.

Keywords: blasting vibration; vibration zone; numerical simulation; parameter optimization
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Fig. 2 Schematic diagram of construction scheme
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Tab.1 Blasting test parameters of upper bench in right tunnel
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Fig.5 Maximum blasting vibration velocity curves of measuring points 1-3
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Tab. 2 Model calculation parameters
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