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Abstract

The route being considered in the ILC plan is a section that passes under a road and a river with a soil coverage of less
than 20m. In these sections, it is necessary to evaluate the influence of vibration caused by road traffic vibration and
fluctuation of river flow on accelerator facilities. Therefore, we measured the road traffic vibration at the point where
National Route No. 343 and the SATETSU River were adjacent. The propagation characteristics of road traffic vibration
in the direction of ground depth were examined by FEM analysis given the point of excitation force of automobile. In
addition, at the intersection of the ILC planned route and the SATESTSU River, a survey is planned to understand the
characteristics and propagation characteristics of the river's vibration. This report presents the analysis results of the
effects of road traffic vibration on the main tunnel, and the investigation plan of the fluctuation due to the fluctuation of
the river.
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Figure 1: Outline of survey point.
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Figure 2: Placement of measuring equipment.
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Figure 4: Time response of displacement.
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Figure 5: Frequency response of displacement.
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Figure 3: Relationship between maximum displacement and vehicle speed (Top 20).
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Figure 6: Analysis model.

Table 1: Physical Property Value of Each Element

Rock Decomposed Concrete
Soft | Hard rani tgsoil Fill | Asphalt | Lining | Bottom
rock | rock | © (Tunnel) | (Tunnel)
Elastic
modulus | 200 | 20,000 21.7 21.7| 6,400 | 22,000 | 22,000
(MN/m?)
Poison 1 3 1 05 0.3 03| 035 0.2 0.2
ratio
Unit
volume | »5 1 6 16 16| 25 23 23
weight
(KN/m?)
Lateral
pressure 1.0 1.0 0.5 0.5
ratio
Thickness | 55 | 229 8 185] 015 | 035 0.4
(m)
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Figure 7: Evaluation points of vibration displacement.
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Table 2: Analysis Result (Soft Rock)

No. X (nm) Y (nm) Z (nm) Composite (nm)
1 2.11 1.36 35.46 35.55
2 447 1.32 25.13 25.56
3 6.23 1.34 25.40 26.19
4 8.32 1.26 21.01 22.63
5 10.47 1.27 20.86 23.38
6 1.17 1.17 15.57 15.66
7 1.15 1.20 20.53 20.60
8 1.32 1.17 15.65 15.75
9 1.44 1.20 20.40 20.48
10 1.25 1.16 15.49 15.58

Table 3: Analysis Result (Hard Rock)

No. X (nm) Y (nm) Z (nm) Composite (nm)
1 0.11 0.08 211 2.11
2 0.16 0.07 1.87 1.87
3 0.15 0.07 1.86 1.87
4 0.19 0.06 1.54 1.55
5 0.19 0.05 1:53 1.54
6 0.07 0.04 1.15 1.15
7 0.13 0.04 1.35 1.35
8 0.08 0.04 115 1.15
9 0.13 0.04 1.34 1.35
10 0.06 0.04 1.13 1.13
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Figure 8: Measurement system.
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