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E_) Introduction

[Tunnel Extension Stage])

ILC Operation Area Tunnel Work Area
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I‘ Tunnel Extension for ILC Upgrade ‘

B Measure Tunnel Construction Vibration
[Targets]
- Blasting
- Construction Machine (mucking, trimming, shotcrete, drilling)
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Measurement Site

IC : 28 i %) [Similarities)
cindldate 2@, - Bedrock: Granite
site g fc w3 - Tunnel size : 70m?2

ILC Tunnel(Plan) Measurement
Tunnel

m\\_w



Measurement of blasting vibration
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Blast targeted for investigation

Specifications of the blasting surveyed

Center Blasting

Time period

19.9.2017 ~ 2.3.2018 (260 data)

Suppot pattern

DI (22%), ClIl (78%)

Detonator

DS Type (10 steps)

Explosive amount
(center blasting)

0.4kg~14.0kg

Explosive amount
(Total)

21.6kg~137.2kg

Blast pattern (example: CII)

5300




Blasting




Vibratory displacement (um)

Vibratory displacement (um)

Time waveform
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Blast specifications

Time and date

12:24 :18, 18.1.2018

Distance

About 66m from the working face

Suppot pattern

Cll pattern

Detonator

DS Type (10 steps)

Explosive amount

Center : 4.8kg, total : 80.8kg




Frequency characteristic

1.E+00 1.E+00 1.E+00
V8xX vay v8Z
Lo 100 101 \ 1601 30
£ l 3 £
= = =
o =) [a)
g g g l
€ 1.E-02 € 1.E-02 € 1.E-02
£ £ £ 100
[:F] [+F] 8]
(%] (=] (=]
m m m
2 g &
© © ©
> 1.E-03 > 1.E-03 > 1.E-03
2 2 2
o o o
2 R D
> = =
1.E-04 s, 1.E-04 1.E-04 |
1.E-05 4 1.E-05 1.E-05 I‘
1 10 100 1,000 1 10 100 1,000 1 10 100 1,000
Frequency (Hz) Frequency (Hz) Frequency (Hz)

Sampling frequency : 1000Hz, Number of data : 2048 (Af : 0.488Hz, T : 2.048 sec.)




E.j Attenuation due to propagation distance

Direction: X, first detonation Direction: Y, first detonation Direction: Z, first detonation
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v" Vibration displacement is inversely proportional to the square of
the distance.
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Attenuation due to propagation distance

Direction: Y, first detonation
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E.) Vibration caused by work other than blasting

Vibratory displacement PSD (um)
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l .
E./ Conclusion

v"We measured tunnel construction vibration, mainly blasting
vibration.

v"We found that the displacement of the blasting vibration is
Inversely proportional to the square of the distance.

v"We got a formula to predict the vibration displacement at a
position away from the blasting position.

v Using that formula, the position where the vibration
displacement is 100nm or less is at a distance of 800m or
more from the blasting position.



Thank you for listening.

14



