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Abstract

A river crossing area in the planned construction site for the ILC has a thinnest earth covering on bedrock. Therefore
it is beneficial to clarify a vibration influence to a tunnel of the ILC caused by vehicular traffics around the river previously.
This paper is described about results of microtremor measurements on a ground surface and in an underground of the
granite zone in the area with the aim to clarify amounts of vibration and vibration transmission characteristics from the
ground surface to underground.

A boring survey and vibration measurements for microtremor and impulse excitations by truck are carried out in a site,
which is along the National Route 343 close to Satetsu River. The impulse excitations by truck are carried out when a
pile hole is excavated to a depth GL -3.5m and GL -10m, then vibration transmission characteristics from the ground
surface to underground are evaluated. Also, vibration transmission characteristics to a depth GL -16m, which is assumed
to be thinnest earth covering on the tunnel of the ILC, are estimated. As a result, it is considered that the vibration at a
depth GL -16m is reduced by 55% compared with the one at a depth GL -10m.

The vibration caused by vehicular traffics is mainly evaluated based on an integrated displacement at 1Hz about a
vertical direction. The displacements at a depth GL -10m are up to 14.6nm on average during 15 minutes and up to 43.7nm
when evaluating data at the moment large vehicles pass on the road. Taking the above vibration reduction rate, it is
estimated that the displacement near to a depth GL -20m is less than 10nm except for the moment large vehicles pass on
the road.
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Figure 1: Map around measurement point. (https://map.
yahoo.co.jp/maps)
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Figure 2: Accelerometer placed on ground surface.
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Figure 3: Boring core (GL Om~GL-10m).
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Figure 4: Impulse excitations by a truck.
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Figure 5: Vertical acceleration caused by impulse
excitations on October 18th.
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Figure 6: Vertical acceleration caused by impulse
excitations on October 21th.
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Table 2: FFT Parameters
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Figure 7: Vibration transfer rate from ground surface to
underground about a vertical direction.
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Figure 8: Vibration transfer rate from GL-3.5m to GL-10m
about a vertical direction.
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Figure 9: Distance attenuation rate (o= 0.055).
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Figure 10: Power spectrum density when any cars didn’t
pass on the road on October 22th from 1:39 a.m. to 1:49
a.m.
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Figure 11: Power spectrum density when the traffic was
heaviest on October 22th from 9:37 a.m. to 9:52 a.m.
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Figure 12: Power spectrum density when evaluating data at
the moment a large vehicle pass on October 22th.
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Table 3: Integrated Displacement (@1 Hz) About
Underground at a Depth GL -10m

Any cars don’t pass. 9.2 nm
The traffic is heaviest. 14.6 nm
The moment large vehicles pass. 43.7 nm
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