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ON THE TEMPORAL VARIATION OF V, BY USING
THE SEISMIC DATA OF QUARRY BLASTS
AT TEDORI-GAWA DAM SITE

By Norio HIRANO, Kunihiko WATANABE and Fumiaki TAKEUCHI

Synopsis

A series of quarry blasts were fired at Tedori-gawa dam site in Ishikawa prefecture, and
their seismic waves were recorded by the telemeter network of Hokuriku Microearthquke
Observatory from May 1976 to December 1978. The number of the blasts is 309, whose P-
times were accurately read at the 5 stations of epicentral distances less than 60km.

On these blasts, the egicenters are relatively located by the Master event method using
the three P-times of near stations, KM]J, FKJ and KAJ. Two pairs of the differences of
P-times, namely IMJ-FKJ and HKJ-KAJ, are calculated after the correction of locations for
the 309 events, and the variation is within a possible error of 0.03 sec for almost all periods.
This shows us that the time variation of V', was at most 0.7% of it, if we assume that V,
changes simultaneously all over the region from Tedori-gawa to HK]J and KAJ.

On April 3. 1978, an earthquake of magnitude 4.7 occurred near Eiheiji-Temple, Fukui
prefecture, and the location is very near the ray path of the blasts to HK]. But, unfor-
tunalely, for about three months before the events, the blasts had not been carried out, so
we have no conclusion on the change of V, before the event.
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Fig. 1. Locations of the shot point () and observation stations (A). M
indicates Hokuriku Microearthquke Observatory where all the data

of other stations are sent by the telemeter system.
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Table 1. List of shot points. Tedori 1 and Tedori 2 denote the northern
mountain of quarry blasts and the southern one, respectively.

‘ Shot point Longitude l Latitude Alt. (m)
TEDORI 1 136 38  47.5 36° 15" 25.2” 350
TEDORI 2 136 38  46.5 36 15 5.8 400

Table 2. List of observation stations with their distances from two shot mountains.

Station Code | Longitude | Latitude ]Alt. (m)[ 4t km) | 47 (km)
KOMATSU KM]J | 136° 30’ 20.67| 36° 21’ 52.37| 70 | 17.3861 | 17.7844
FUKUIL FKJ 136 7 240 | 36 5 38.9 90 | 50.4183 | 50,1851
KATSUYAMA KAJ |136 31 41.3 | 36 2 55.2 | 300 | 25.4539 | 24.9015
IMAJO IMJ | 136 18 10,0 | 35 47 53.4 | 240 | 50.5083 | 59.0757
AZAI AZ] 1136 19 26.0 | 35 28 38.0 | 2370 | 912963 | 90.7221
MIHAMA MHJ | 135 58 44.2 | 35 31 50.2 | 260 | 100.6412 | 100.1491
HOKURIKU OBS. | HKJ | 136 12 45.0 | 35 65 15.0 20 | 52.7684 | 52.3509
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Fig. 2. An example of reprodused record. Seven traces in the middle of the paper are
the vertical components of each station, KMJ, FKJ, KAJ, IMJ, AZJ, MH]J and
HK]J from the top. Other four traces are serial time codes. Numerals show the
reading points to make up data. @ and @ are read to calculate paper feed
speed. @ and @, ® and ®, @ and ®, ® and ®, and @ and @ are used
to calculate the arival times of P-wave. One P-time difference needs six points
of reading. @ ® and ® are the first arrival times, whereas and @ are
remarkable phases.
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Fig. 3. Temporal variations of the P-time differences. Upper; IMJ-FKJ and Lower;
HKJ-KA]J. The plots of upper figure are clearly devided into two groups, cor-
responding to the blasts at Mount. 1 and Mount. 2.
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Fig. 4. Temporal variations of the P-time differences after correction of shot locations.
Almost all plots are in the deviation of 0.03 sec, which value arises inevitablly
from our method of observation and analysis.
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Fig. 5. Flow of our analysis with probable error in each step. Total error to get a
P-time difference amounts to 3/100 second.
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Fig. 6.

Actual shot area (hatched) and calculated shot points (small circles). Large
circle denotes the Master event on July 20. 1978, whose location is made
sure by inspection. Although the blasts located are spreading too much in
the east-west direction, their separation in the north-south direction is
satisfactory.
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