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The effect of an array of holes arranged around the tunnel face is investigated in the
context of the ground vibration reduction originated from the tunnel blasting. To this
end, a finite element analysis method is developed. In the analysis the present problem
is modeled by a two-dimensional infinite region in which a number of holes are located
around a circular domain. The external infinite homogeneous sub-region is represented by
a dynamic equivalent stiffness. The tunnel blasting is given by a concentrated harmonic
pressure. The finite element equation is derived for the scattering wave component due
to the singular loading. Through numerical examples, the influences of the hole diameter,

spacing and number of layers on the wave transmission through the holed region are

examined.
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Fig.1 Vibration reduction by hole arrangement
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Fig.3 Harmonic loading of infinite region
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Fig.5 Scattering of SV wave by cavity
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Fig.11 Hole arrangement with hole spacing of 0.17m
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