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Abstract

ILC is expected of invitation to Japan. In order to increase collision energies, it's considered that ILC extends the length
of beamline during an experiment. Blasting is used for extended excavation in tunnel facilities, so it's necessary to study
the influence that blasting vibration gives for an experiment. In this report we studied the blasting vibration observed by
seismograph of Hi-net etc. and researched the data about the spread of the blasting vibration to the distant place. As a

result, the blasting vibration from the distant place was attenuated and was getting very small.
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Figure 1: Location of Iwase tunnel and Iwase station.
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Figure 2: Location of Kakehashi tunnel and Agematsu
station.
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Figure 3: The sensitivity of seismometer used with Hi-net.
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b) Velocity wave form filtered under SHz.
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Figure 4: Typical waveform observed at Iwase satation
caused by blasting at Iwase tunnel. (Time: 2006.3.28
02:19, Charging weight for blasting: 39.9kg/step,
Distance: 4,045m).
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Figure 5: Typical waveform observed at Agematu satation
caused by blasting at Kakehashi tunnel. (Time: 2012.6.13
09:34, Charging weight for blasting: 24kg/step, Distance:
2,660m).
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Figure 6: Relation between distance from blasting place
and displacement velocity.
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Figure 7: Relation between distance from blasting place
and displacement.
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Figure 8: Location of blasting hole, Esashi Earth Tides
Station and Towa station.

Table 1: Blasting for This Study

s T HLBRTOIS ] ROTRN | TR | e
A BB i ¢ < o commg| i | SRR

S HE (m) (m) | (m) | *®
12/5/13:20 | Bor.3 1,147 19,103 14.5 1.0
12/6/13:10 | Bor.1 2,950 17,300 22.0 2.0
12/6/13:30 | Bor.3 1,147 19,103 14.5 1.0
12/6/13:54 | Bor.4 275 20,250 14.0 0.2
12/6/14:25 | Bor.2 2,022 18,228 20.0 1.0
12/8/12:57 | Bor.2 2,022 18,228 20.0 3.0
12/8/13:27 | Bor.3 1,147 19,103 20.0 1.5
12/8/14:02 | Bor.4 275 20,250 14.0 3.0

Table 2: The Specification of Seismometer Used with
Esashi Earth Tides Station

PR Nanometrics {54 120s

J% 750V-s/m

15 (-3dB point) 120s 100 Hz

RS 40 V p-p differential

HEESH 180 mW

BRI -40~+70 °C

ShEEE ¢ 90mm X H100mm-body  1.2Kg
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Figure 9: Typical waveform (UD) observed at Esashi Earth
Tides Station caused by blasting at Bor.l. (Time:
2016.12.5 13:20, Charging weight for Blasting: 1.0kg,
Distance: 1.15km).
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b) Velocity wave form filtered under SHz.
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c¢) Displacement wave form filtered under SHz.

Figure 10: Typical waveform (UD) observed at Towa
station caused by blasting at Bor.1. (Time: 2016.12.5
13:20, Charging weight for blasting: 1.0kg, Distance:
19.1km).
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Table 3: Measurement Result of Blasting Vibration in
Kitakami Candidate Site

FHIREE SR ER 2R 5 81 8IPT FHERBIS (Hi-net) LR~ FH
HIRBEFH S FIREFA | EEIRIE | ZEAIRIE |FIRFR | EEIRR | TAHES | IEEEE
(2017.12) i (cm/s) (nm) 4l (cm/s) (nm) (km/s)
5/13:20 | UD | 4167 [189E-04 | 145 | 4503 |5.75E-06 | 063 534
NS | 4160 |204E-04 | 101 4501 |746E-06 | 0a7 527
EW | 4165 |163E-04| 86 4506 |5256-06 | 033 527
6/13:10 | UD | 685 |106E-04 | 580 952 |839E-06 | 051 537
NS | 680 |160E-04 | 803 953 |987E-06| 094 526
EwW | 688 |116E-04 | 662 952 |767E-06 | 072 544
6/13:30 | UD | 3742 |251E-04 | 205 || )
NS | 3742 | 265E-04 | 144 || 1&%}%1@&1 [
EW | 3741 |2276-04| 107 || | !
6/13:54 | UD | 586 |494E-03 | 3040 | |
NS | 581 | 220E-03 | 1330 || FIBIREND T8
Ew | 578 |4056-03 | 2070 |! | [ )
6/14:25 | UD | 4104 |280E-05| 214 || | |
Ns | 4105 [387E05 | 182 || FHIEIREND T EEE
EW | 4104 |2496-05| 140 ! ]
8/12:57 | UD | 2199 [143E-04 | 1120 | 2506 |[111E-05| 076 528
NS | 2210 [184E-04 | 890 | 2504 [1376-05| 0895 551
EW | 2208 |120E-04 | 667 | 2505 |798E-06| 061 546
8/13:27 | UD | 3668 |226E-04 | 169 | 1
NS | 3660 | 222604 | 123 thEREhZ-fR
Ew | 3661 |201E-04 | 105 || ]
8/14:02 | UD | 2512 |665E-02 | 6530 | 2882 |121E-05| 072 532
NS | 2514 |294E-02 | 2570 | 2881 [1.04E05| 075 537
EW | 2511 | 464E-02 | 2680 | 2884 |8456-06| 065 528
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Figure 12: Relation between displacement velocity and the
distance from blasting place.
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Figure 13: Relation between displacement and the distance
from blasting place.
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