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Table 1 HUf5 L 7zl E D — &

List of continuous seismic records of the dam

September, 2013 Recording
Term Start Time End Time
1 Sep. 17 15:40:20 ~  08:16:10 16:35:50
2 Sep. 18 08:22:30 ~  20:55:50 12:33:20
3 Sep. 18 21:01:40 ~  07:51:00 10:49:20
4 Sep. 19 07:56:50 ~  09:02:10 01:05:20
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Waveforms of continuous records observed by the seismometer of
the dam
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High-pass filtered waveforms of continuous records observed by the

seismometer of the dam
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High-pass filtered waveforms of continuous records observed by the
seismometer of the dam (Targeted data in this study)
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Waveforms of continuous records observed by the seismometer of

the dam during a silent night term
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Histogram of acceleration values in continuous records observed by

the seismometer of the dam during a silent term at night
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Change in frequency of excess over thresholds about acceleration

values observed by the seismometer of the dam at the base

Table 2 BIfE%E O & 1B M L 720 & & KMl Gl fif) o — 8
List of terms excess over the threshold, 0.0085cm/s” at the base, and

the maximum absolute values during each term

Terms selected by the thershold ~ Maximum vakue (cm/s”)

(=0.0085cm/s’at the base) Crest Base Event Type
1 09/18 21:01:50 ~21:05:30 0.0105 0.0087

2 09/18 21:13:45~21:17:53 0.0956 0.0252 Earthquakel
3 09/18 22:13:57~22:17:57 0.0098 0.0086

4 09/18 23:54:01 ~23:58:40 0.0997 0.0235 Earthquake2
5 09/19 00:32:45~21:36:45 0.0145 0.0086

6 09/19 00:56:22~01:00:22 0.0429 0.0089

7 09/19 01:27:09 ~01:34:20 0.0252 0.0105 Earthquake3
8 09/19 01:35:40~01:39:48 0.0246 0.0100 Earthquake4
9 09/19 02:29:38 ~02:33:46 0.0252 0.0097 Earthquake5
10 09/19 02:44:55 ~02:49:08 0.0124 0.0086

11 09/19 03:05:44 ~03:09:46 0.0462 0.0203 Earthquake6
12 09/19 03:32:53 ~03:37:09 0.0753 0.0301 Earthquake?7
13 09/19 04:13:58 ~ 04:18:00 0.0333 0.0103 Earthquake8
14 09/19 06:38:46 ~ 06:42:46 0.0125 0.0086

15 09/19 06:45:58 ~ 06:49:58 0.0279 0.0091 Earthquake9
16 09/19 06:50:18 ~ 06:54:18 0.0108 0.0089

17 09/19 07:42:04 ~07:46:04 2.6908 0.6853 Earthquakel0
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Waveforms selected by the threshold, 0.0085cmy/s” at the base, continuous

records observed by the seismometer of the dam (Event 1 ~ 2)
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Waveforms selected by the threshold, 0.0085cm/s” at the base, continuous

records observed by the seismometer of the dam (Event 3 ~ 6)
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#IE (Event 7~ 10)

Waveforms selected by the threshold, 0.0085cmy/s” at the base, continuous

records observed by the seismometer of the dam (Event 7~ 10)
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Time-domain seismic response retrieval from waveforms of small
vibration recorded by the existing seismometer of a dam for irrigation based on
seismic interferometry

KURODA Seiichiro*, MASUKAWA Susumu** and TAGASHIRA Hidekazu*
* Facilities and Geotechnical Engineering Research Division, Engineering Analysis
** Facilities and Geotechnical Engineering Research Division

Abstract

The existing seismometers installed at the dams for irrigation built by Ministry of Agriculture,
Fisheries, and Forestry in Japan has recorded many seismic records during huge earthquake events.
Those are useful for analysis to understand how dams behaved during earthquake. Those records
are valuable as the evidence not only to show the behavior of dams caused by but also to retrieve
the index to reflect the dynamic property of the dams. Considering this point, we have applied the
concept of seismic interferometry and its method to seismic records of the dams to estimate their
properties of seismic wave propagation and the dynamic properties of those structures.

This report shows the applicability of seismic interferometry for small vibration records of existing
seismometer of dams, like small earthquake records, whose maximum acceleration are less than
1 cm/s’, or ambient noise. Based on the analysis for the waveform of acceleration during more than
10 hours, we can retrieve the waveforms of time domain response similar to the one extracted from
the seismic record of earthquake events, whose maximum acceleration is more than 2 cm/s’, from
small earthquake records and even from ambient noise only. This fact shows the proposed method
might be applicable more frequently, if we applied it not only earthquake records but also the small
records which has been considered to be trivial ones.

Key words: Dam for irrigation, Seismometer, Acceleration waveform, seismic wave propagation,

Ambient noise
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