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Abstract

It is important to evaluate the vibration during tunnel construction for stable operation of the ILC.
The authors measured vibration caused by blasting during the construction of a road tunnel near the ILC
candidate site and verified the vibration propagation characteristics. As a result, we clarified that the
magnitude of the vibration at an arbitrary position can be predicted as a function of the distance and the
amount of the explosive. In addition, we had to change the design of the original supporting system during
the construction, which was designed based on the elastic wave exploration before the construction, in
about 30% of the whole tunnel. It may suggest that the elastic wave exploration cannot capture cracks
and that the design of the supporting system depends on these cracks.
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Figure 1: Measurement system of blasting vibration.
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Table 1: Blasting Parameters
Tunnel support pattern DI,CIl-b
Detonator DS type 10 stage
Core: 0.4 kg - 14.0 kg
Around: 1.4kg-21.0kg
21.6kg-137.2kg

Amount of explosive / stage

Amount of explosive / total
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Figure 2: Blast pattern (Type: C1I -b).
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Figure 3: Time response of blasting vibration,
Measurement point: V8, Direction: Y.
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Figure 4: Frequency response of blasting vibration,
Direction: Y, Fourier spectrum.
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Figure 5: Frequency response of blasting vibration,
Direction: Y, 1/3 Octave band, First detonation: 4.2
kg~12.8 kg.
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Figure 6: Relationship between distance and vibration
displacement.
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Figure 7: Change of tunnel support pattern between design
and result.
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Figure 8: Tunnel support pattern (upper:B, lower:C1I -b).
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Table 2: Elastic Wave Velocity and Ground Classification
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Figure 9: Geological profile and results of various measurements.
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Table 3: Blasting Wave Velocity

Average ofblasting

Section D istance Name wave velocity Star.]dérd

) & /s) deviation
Vi-v2 100 Vio 4.3 0.14
V2-V3 100 Vys 45 0.18
V3-v4 100 Viay 5.2 0.41
V4-Vé 200 Ve 5.4 0.20
V6-V7 100 Ve 4.8 0.12
V7-v8 100 Vg 5.4 0.14
V8-V9 100 Vg 5.1 0.14
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