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STRONG-MOTION EARTHQUAKE RECORDS ON
THE 1993 HOKKAIDO-NANSEI-OKI EARTHQUAKE
IN PORT AREAS

Yasuo MATSUNAGA”*
Hirotaka SAKURAI*
Toshikazu MORITA*
Susumu TAT**

Synopsis

The 1993 Holkaido-Nansei-Oki Earthquake of JMA (Japan Meteorological Agency)
Magnitude 7.8 occurred in south-west off Hokkaido island in Japan at 22:17:12, July 12,
1993. This earthquake triggered 13 accelerographs installed at 10 ports in the strong-motion
earthquake ohservation network of the Port and Harbour Research Institute. 9 accelero-
grams out of 13 were obtained as digital acceleration data of three components ohserved
in port areas in Japan.

‘This report presents the strong-motion earthquake chservation results of this earth-
quake and the results of preliminary analyses of the 9 digitized acceleration records
obtained by this earthquake. The records of the after shock at 23: 04 : 24, July 12, 1993, at
01:01:05, July 13, 1993 and at 04:42:44, August 8, 1993 are also presented. Original
acceleration without instrument correction, corrected acceleration, SMAC-B2 equivalent
acceleration, integrated velocity and displacement, response spectra, Fourier spectra and
loci of accelerations, velocities and displacements are presented as results of preliminary
analyses. Amplification of accelerations of the main shock and the after shocks at
Hakodate port are also presented hecause surface ground motion and base motion were
observed simultaneously there. Attenuation relations of acceleration, velocity and displace-
ment of the main shock are also presented in this report.

Key Words : Earthquake, Strong-Motion Earthquake Observation, Digitized Accelera-
tion Record, Response Spectra, Port

* Member of Geotechnical Earthquake Engineering Laboratory, Structures Division
** Chief of Geotechnical Earthquake Engineering Laboratory, Structures Division
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1. Introduction

At 22:17:12, July 12, 1993, an earthquake of JMA Magnitude 7.8 hit northern part of Japan. The epicenter
of the earthquake was located in south-west off Holkkaide island in Japan. The earthquake was named as *1993
HOKKAIDO-NANSEI-OKI EARTHQUAKE’ by the Japan Meteorological Agency (JMA)., This earthquake
caused strong ground motion in northern part of Japan and also caused great tsunami which propagated to coast
lines of countries around Japan Sea area. Structures were damaged and many lives were lost by the earthquake
and the tsunami,

This earthquake triggered 13 accelerographs installed at 10 ports in the strong-motion earthquake ohservation
network of the Port and Harbour Research Institute (PHRI). 9 accelerograms at 6 ports out of 13 accelerograms
at 10 ports were obtained as digital acceleration data of three components. Ports where digitized accelerograms
were obtained were Hakodate port {two ground surface, in ground and on structure), Otaru port, Muroran port,
Tomakomai port, Aomori port and Miyako port. The four of triggered accelerograms, which were obtained at
Urakawa port, Hachinohe port, Akita port and Sakata port, were not able to be digitized because of the smatil
acceleration amplitude of analog traces of records at Urakawa port and Sakata port, because of unclear analog
traces of records at Hachinohe port and because of the problem of the paper rolling system of the accelerograph
at Akita port.

The strong-motion earthquake observation in port areas in Japan was started by PHRI in 1962 and the
strong-motion records observed in the network of PHRI have been published as annual reports on strong-motion
earthquake records in Japanese port since 1962 U=#7, When great earthquakes occurred, such as 1968 Tokachi-Oki
Earthquale, the 1978 Mivagi-Ken-Oki Earthquake, the 1983 Nipponkai-Chubu Earthquake and the 1993 Kushiro-
Oki earthquake, etc., special volumes on records obtained by these great earthquakes have been compiled besides
annual reports because there exist many accelerograms with large maximum acceleration observed at the same
time and it is convenient to use records for investigating damage of structures by compilation?®-*},

This report presents the strong-motion earthquake observation results of this earthquake and the following
results of preliminary analyses of the 9 digitized acceleration records observed in the network by the main shock
at 22:17:12, July 12, 1993. 6 accelerograms were also obtained by the after shock on July 12, 23:04:24, 5
accelerograms at 01:01:05, July 13, 1993 and 5 accelerograms at 04:42:44, August 8, 1993. The results of

observation and preliminary analyses of these records by the after shocks are zlso presented in this report.

- Original Acceleration

- Corrected Acceleration

- SMAC-B2 Equivalent Acceleration

- Integrated Velocity and Displacement

- Response Spectra and Fourier Spectra of Corrected Acceleration

- Loci of Corrected Accelerations, Integrated Velocities and Displacements

Amplification of accelerations at Hakodate port are also presented as square root of the ratio of power
spectrum of surface ground motion te that of base motion because surface ground motion and base motion by the
main shock and the after shacks were ohserved simultanecusly at Hakodate port. Attenuation relations of
acceleration, velocity and displacement of the main shock are also presented in this report.

Following organizations cooperated with PHRI in the strong-motion earthquake observation in port areas in
Japan,

- The Bureau for Ports and Harbours of the Ministry of Transport
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- The Regional Bureaus for Port Construction of the Ministry of Transport

- The Port and Harbour Division, The Hokkaido Development Bureau of the Holkaido Development Agency

- The Okinawa General Office of the Okinawa Development Agency

- The Harbour Bureau of the Tokyo Metropolitan Government

- The Harbour Bureau of the Osaka Municipal Government

- The Harbour Section of the Shizuoka Prefectural Government

- The Harbour Section of the Miyazaki Prefectural Government

2. Earthquakes and Triggered Stations

The 1993 Hokkaido-Nansei-Olki Earthquake at 22;17:12, July 12, 1993 triggered 13 accelerographs installed
at 10 ports in the network of PHRIL The after shock at 2304 : 24, July 12 triggered 6 accelerographs at 3 ports,

Epicenter Region
Latitude
Longitude
Depth

JHA Magnitude

Table 1 Details of Earthquakes
Earthguakes Details
Date July 12, 1993
Main Shock Time 22:17:12
Hypocenter
1993 Hokkaido- Epicenter Region south west off Hokkaido
Nansei-0ki Latitude 42° 46.8 0. TN
Earthquake Longi tude 139° 11.0° 2. 4R
Depth 35.1%x3.5 km
J¥A Magnitude 7.8
Date July 12, 1983
After Shock Tine 23:04:24
lypocenter

north west off Shakotan Peninsula
43° 01.2"+0.8'N

139° 27.8' =2.1'E

34.5%3.5 ko

5.4

After Shock

Date

Time

Hypocenter
Epicenter Region
Latitude
Longi tude
Depth

JHA Magnitude

July 13, 1993
01:01:05

south west off Hokkaido
42° 43.3" £ 0.8'N

139° 19.9' = 1.9'F
28.6+3.8 km

6.0

After Shock

Date

Time

lypocenter
Epicenter Region
latitude
Longitude
Depth

JHA Magnitude

Augost 8, 1993
04:42:44

south west off Hokkaido
41° 57. 3 £0.6'N

138° 53.3 =1L.1I'E
23.2:43.1 kn

6.3




the after shock at 01 : 01 : 05, July 13 triggered 5 accelerographs at 3 ports and the after shock at 04 ; 42 - 44, August
8 triggered 5 accelerographs at 3 ports. Details of these four earthquakes are listed in Table 1*“. Locations of
epicenter of the main shock and the after shocks, which are slightly different from those by the Jishin-Kazan-
Gaikyo published by JMA as a prompt report, are shown in Figure 15949,

The triggered stations in the network of PHRI, the maximum of original accelerations without instrument
correction and JMA seismic intensity scale of the main shock are shown in Figure 2. Dots in Figure 2 indicate ports
where triggered accelerographs were installed and roman numerals attached to ports represent JMA seismic
intensity scale in its area.

All the triggered stations by the main shock are listed in Table 2 with name of locations, name of stations,
type of accelerographs and installation conditions. The nrame of stations are composed of name of ports, type of
accelerographs and installation conditions. As for the type of accelerographs, two kinds of accelerographs have
heen used in the strong-motion earthquake observation network of PHRL One is the SMAC-B2 accelerograph of
mechanical type and the other is the ERS accelerograph of electrical type equipped with either analog or digital
recorder. There are several kinds of the ERS accelerograph and the ERS-G type is the newest type at present,
Detailed descriptions of name of stations and accelerographs are reported in the preceding annual reports. Site
conditions of the stations, which are listed in the right column of Table 2 as the number of the Technical Note of

the Port and Harbour Research Institute, are also available in the reports on site characteristics® 49,

I38°E 139°E 140°E 141°E
435N
Hokkaido Otaru
44°N
Jopan Sea After Shock
azeN {July 12,1993)
S 430N ¢
age _ Main Shock After Shock /
ﬁ {July12,1993)~L3¢ _ (July|3,1993)
38N s Ve

(]

425N

N
' 146°E iesuno U
- 144°E
P , Tokyo Okushiri Island 7
~ |42°E 420N \

Y X i \
138 Pacific After Shock | pEosP!
. 1349 . 140°E QOcean {August 8,1993
136°E Hakodate

4L5N

Figure 1 Locations of Epicenter of the Main Shock and the After Shocks



Otaru-G
394(NS)
66.2(EW)

248(UDY\ Muroran-G  Tom ikomai-S

2173(NS)  18.1(S08E)

Hakodate-M 215 2(EWHN  17.0{(E08N)
143 S(NOSW) i00.2(UD) 8.5(UD)
149 3(EO8N) Epicenter
9|.7{UD} ><
Hakodate-FB ’ Y, Urakawa-S
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Hakodate~F ' 2 Aomori-S
1 19.4{NO3W} . 87.8(NS)
| 15.9(E03N) 200k 633(EW)
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~ v ]
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Roman Numerals : JMA Seismic Intensity Scale

Figure 2 Triggered Stations of PHRI, Maximum Original Acceleration

and JMA Seismic Intensity Scale of the Main shock



TPable 2  List of Strong-Motion Earthquake Observation Stations of PHRI triggered by the Main Shock
Name of Name of Type of Installation Ref
port station accelerograph condition No. %
1 Urakawa 1 Urakawa-$ SHAC-B2 ground surface
2 Tomakomai 2  Tomakomai-S SHAC-B2 ground surface 107
3 Muroran 3 MNuroran-G ERS-G ground surface 34, 107
4 QOtaru 4 Qtaru-G ERS-G ground surface 107
5 Hakodate 5 Hakodate-M ERS-C ground surface 298
t Hakodate-FB ERS-F in ground
7 Hakodate-F ERS-F ground surface
8 Hakodate-FR ERS-F on stracture
§ Aomori 9 Aomori-8 SHAC-B2 ground surface 107, 156
7 Akita 10 Akita-S SHAC-B2 ground surface 34, 351
8 Sakata Il Sakata-S SMAC-B2 ground surface 34
9 Hachinohe 12 Hachinohe-ji-S SHAC-B2 ground surface 34, 107
10 Miyako 13 Hiyvako-G ERS-G ground surface 34, 107

% The numbers correspond to those of the Technical Note of the Port and Harbour
Research Institute, in which site characteristics of stations are given.

3. Digitization and Preliminary Analyses

Procedures of digitization and preliminary analyses are identical with those described in the preceding annual
reports and are not described here.

The results of preliminary analyses of the main shock and the after shocks are summarized in Table 3 to Table
6. Name of stations, record numbers, type of accelerographs, installation conditions, epicentral and hypocentral
distance are shown in these tables with the results of preliminary analyses. As results of preliminary analyses, the
maximum of each component of original acceleration without instrument correction, SMAC-B2 equivalent
acceleration, corrected acceleration, integrated velocity and integrated displacement are presented in these tables,
Computer plots of these records are also presented in the later part of this report with response spectra, Fourier
spectra and loci of accelerations, velocities and displacements.

Original acceleration used in this report denotes the digitized acceleration data with base line correction and
without instrument correction.

SMAC-B? equivalent acceleration denotes the acceleration data corrected by the frequency characteristics of
the SMAC-B2 accelerograph of mechanical type. The SMAC-B2 accelerograph has heen a main accelerograph in
the network of PHRI and many accelerograms have been recorded by this accelerograph. Because frequency
characteristics of the SMAC-B2 accelerographs, however, are not very sensitive in high frequency range in
comparison with those of the ERS accelerograph of electrical type, the maximum accelerations of records by the
SMAC-B2 accelerograph are tend to be smaller than those by the ERS accelerograph. By this procedure of
computing SMAC-B2 equivalent acceleration, the maximum acceleration of all the records, which were recorded
by the ERS accelerographs, can be directory compared with those by the SMAC-B2 acceierograph so far.

Corrected acceleration denotes the acceleration data with instrument correction processed through the
variable filter which is briefly deseribed in the preceding annual reports. For the records by the SMAC-B2

accelerograph, acceleration components around 10 Hz in frequency domain are amplified by this procedure. For

— 8 —
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the records by the ERS accelerograph of earlier type (ERS-B, -C and -D type}, acceleration is slightly amplified in
accordance with frequency. For the records by the recent type of the ERS accelerograph (ERS-F and -G type),
phase characteristics of records are oniy corrected.

Integrations for computing velocities and displacements are conducted by using two types of low cut filter.
One is the fixed filter of which cut off frequency is fixed and the other is the variable filter of which cut off
frequency is varied according to the content of low frequency components of records. Detailed descriptions of these
filtering procedures are reported in the preceding annual reports.

Response spectra, Fourier spectra and loci of corrected accelerations, velocities and displacements of each
record are also presented with the computer plots of time history data of accelerations, velocities and displace-
ments. As for response spectra, acceleration ratio of absolute acceleration response to the maximum acceleration
of the input motion, absolute acceleration response, relative velocity response and relative displacement response
are presented. As for loci, corrected accelerations and integrated velocities and displacements computed with the
variable filter are used for plots.

4. Attenuation Relations

Attenuation relations of peak ground acceleration of corrected acceleration, peak ground velocity and
displacement computed with the variable filter are shown in Figure 3 to Figure 5. Results of horizontal and
vertical motions are shown together in these figures. As for horizontal motion, larger of two horizontal compo-
nents is used. There exist clear attenuation relations in both horizontal and vertical acceleration data. Site

characteristics of the stations, such as shear wave velocity profile, are not considered here.
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5.  Amplification of Acceleration at Hakodate Port

Surface ground motion and base motion of the main shock and the after shocks were observed simultaneously
at Hakodate port. Amplification of accelerations, which are computed by square root of the ratio of power
spectrum of surface ground motion to that of base motion, are shown in Figure 6 to Figure 8. Amplification of
the main shock becormes slightly smaller than those of the after shocks and frequency at peak amplification is
almost identical.

Amplification of accelerations by the after shock on August 8 are not presented here because Hakodate-FB
station, which were installed at the depth of ground level -201m, did not work because of the problem of power
supply.

1993 Hokkaido-Nansei-Oki Earthquake
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6. Remarks for Records by Hakodate-F station

Accelerographs of Hakodate-F (ground surface), Hakodate-FB (base) and Hakodate-FR {structure) stations,
which are installed at Hakodate port, work simultaneously when Hakodate-FB station is triggered, and these
accelerographs have delay memory for 10 seconds (1024 data). However, delay circuit of Hakodate-F station did
not work because of the problem of the power supply. Therefore, zero data for 10 seconds are added before the
records of F-545, F-546, F-548 and F-603, which were obtained by Hakodate-F station, for comparison with the
records by Hakodate-FB and Hakodate-FRR station.

7. Summary

The 1993 Hokkaido-Nansei-Oki Earthquake of JMA Magnitude 7.8 occurred in south-west off Haokkaido
istand at 22:17:12, July 12, 1993, Lifeline facilities as well as engineering structures were damaged by this
earthquake. This earthquake caused also great tsunami and many structures were damaged and many lives were
lost by the tsunami.

The earthquake triggered 13 accelerographs at 10 ports in the strong-motion earthquake observation network
of the Port and Harbour Research Institute. $ accelerograms at 6 ports cut of 13 accelerograms at 10 ports were
obtained as digital acceleration data of three components.

The records of the main shock and of the after shocks at 23:04 : 24, Tuly 12, at 01:01: 05, July 13 and at 04 :
42 :44, August 8 are presented in this report. Original acceleration without instrument correction, corrected
acceleration, SMAC-B2 equivalent acceleration, integrated velocity and displacement, response spectra, Fourier
spectra and loci of accelerations, velocities and displacements are reported as results of preliminary analyses of
all the digitized records. Attenuation relations of acceleration, velocity and displacement of the main shock are

also shown in this report. Amplification of accelerations at Halodate port are also presented.
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_ Strong-Motion Earthquake Observation Results

of the Main Shock at 22:17:12, July 12, 1993



STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

22:17 JULY 12,1993
SW OFF HOKKAIDO

JMA INTENSITIES

V : OTARU-ESASHI.,FUKAURA

™ : MURORAN- HAKODATE/
TOMAKOMAI

Il : HIROO,HACHINOHE

EPICENTER : 42°46.8'N 139°141.0°F
DEPTH : 35.1KM MAGNITUDE : 7.8
° 3
X 6 1
)
8
7
9 2
10
STATION CONDITION
1 URAKAWA-S ON GROUND
2 MIYAKO-G ON GROUND
3  TOMAKOMAI-S ON GROUND
4 HACHINOHE-JI-S ON GROUND
5 OTARU-G ON GROUND
6 MURORAN-G ON GROUND
7  AOMORI-S ON GROUND
8 HAKODATE-FR ON STRUC.
8 HAKODATE-F ON GROUND
8 HAKODATE~FB IN GROUND
8 HAKODATE-M ON GROUND
9 AKITA-S ON GROUND
10  SAKATA-S ON GROUND

RECORD MAX.ACC. (GAL)
NUMBER (NS) (EW)Y (WD)
§5-2526 3 3 1
F- 587 6 4 2
$-2528 18 17 9
§-2524 15 22

F- 538 59 66 25
F- 554 217 215 100
§-2523 68 43 26
F- 549 162 127 67
F~ 545 119 116 64
F= 541 71 59 46
M-1472 144 149 92
§-2525 12 1 6
5-2527 3 6 2

5]

DIST.
(KM)

302
419
199
313
157
152
253
1638
168
168
168
345
431



Results of Preliminary Analyses

of the Main Shock at 22:17:12, July 12, 1993



RECORD NUMBER : 3-2523
STATION : AOMORI-S

EARTHQUAKE DATA
****************x************#*******************************************

DATE AND TIME 22:17 JULY12, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKEAIDO
LATITUDE 42°48.8" N
LONGITUDE 139°11.0" E
DEPTH 35. 1KM
JHA MAGNITUDE 7.8

RRRRXRRRREAR R R RO OO R R R R R KR R R R R R R sk kK kol

PEAK VALUES OF COMPONENTS

NS E ¥ ub HORTZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.096 ¢. 109 0.182
MAXIMUM ACCELERATION (GAL)

ORIGINAL 67. 8 63.3 26.3 67. 8

CORRECTED 2.1 68. 6 26.95 12
MAXINUM VELOCITY (CM/SEC)

FIXED FILTER 17.12 12.78 5. 04 18.09

VARIABLE FILTER 16. 18 13. 64 5. 41 16. 40
MAXTMUM DISPLACEMENT (CM)

FIXED FILTER 5.41 4.43 1. 95 b.54

YARIABLE FILTER 6. 44 4. 32 1.52 T.865

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUKBER : S-2528
STATION : TOMAKOMAL-S

EARTHQUAKE DATA
LRSS RE RSB SRS EEFT LT SESCEERTELIIEIE LTI P R P

DATE AND TIME 22:17 JULY12, 1993

LOCATION OF HYPOCENTER
EPICENTRAL REGION SW OFF HOKKAIDO
LATITUBE 42°46.8" N
LONGITUDE 139°11.0" E
DEPTH 35. 1KM

JMA MAGNITUDE 7.8

RRLRRRRRRRRRRROR R R R R R R KRR R R R Rk R R R R ok ook

PEAK VALUES OF COMPONENTS

NS E Yy Ub HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0. 066 0.078 0.139
HAXIMUM ACCELERATION (GAL)

ORIGINAL 8.5 20.7

CORRECTED 8.9 20.4
HAXTMUM VELOCITY {CH/SEC)

FIXED FILTER 6. 83 6.00 2. 87 3. 04

VARTABLE FILTER 11. 45 7.21 2.18 12.51
HAXTHUM DISPLACEMENT (CH)

FIXED FILTER 7.42 5.10 1.70 7. 70

VARIABLE FILTER 16. 39 7. 85 L. 55 17.19

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUHBER - M-1472

STATION : HAKODATE-H

EARTHQUAKE DATA
ERRHRRR TR RRRRR R RO R R R ok ok

DATE AND TIME 22:17 JULY1Z, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8 N
LONGITUDE 139°11.0" E
DEPTH 35. 1KH
JHA MAGNITUDE 7.8

RO R R R kR R R R R R R R R Rk R R Rk R R R Rk kR ok

PEAK VALUES OF COMPONENTS

NS E W U Db HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 6.113 0. 112 0. 143
HAXIMUK ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 131.0 134.5 T7.1 140. 3

ORIGINAL 143.5 149.3 91.7 152.6

CORRECTED 145.4 148. 8 87.2 151.8
HAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 38.21 27.54 21.23 33.97

VARIABLE FILTER 30.57 28. 43 20,00 32.29
NAXTMUM DISPLACEMENT (CY)

FIXED FILTER 11.99 14. 85 5. 36 16. 838

VARIABLE FILTER 12.81 [5.26 5. 17 17. 03

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-538
STATION : OTARU-G

EARTHQUAKE DATA
BRI R R R R R R R R R R R KRRk Rk ok

DATE AND TIME 22:17 JULY12, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8° N
LONGITUDE 139°11. 0" E
DEPTH 35, LKN
JMA MAGNITUDE 7.8

FARRRRAROCORR AR R R R R R R R R R Rk kR kR ok Rk

PEAK VALUES OF COMPONENTS

NS E ¥ UD HORTZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC CHZD 0.0438 0.048 0.048
HAXIMUM ACCELERATION (GAL)

SHAC-B2Z EQUIVALENT 33. 6 36. 8 19.2 44,6

ORIGINAL 5G.4 £6.2 24.8 L3

CORRECTED 58.4 68. 2 24.9 3.3
HAXIMUM YELOCITY (CM/SEC)

FIXED FILTER 5.12 5.69 2. 32 5.98

YARTABLE FILTER 8.83 5.54 4. 42 8. 83
MAXTHMUNM DISPLACEMENT (CM)

FIXED FILTER 2.92 2. 47 1. 70 3. 29

VARIABLE FILTER 6.58 5.53 0. 04 g.16

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-541

STATION : HAKODATE-FB

EARTHQUAKE DATA
AR R RO R R R R R KRR KRR Rk ok sk ks kok

DATE AND TIME 22:17 JULYI2, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8" N
LONGITUDE 139°11. 0" E
DEPTH 35. 1KH
JHA MAGNITUDE 7.8

R e R R e S g S P T Pt P T TSt Lt Lt

PEAK VALUES OF COMPONENTS

NS E ¥ Uupn HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.033 0.043 0.046
MAXIMUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 84. 6 51.5 39.4 64.7

ORIGINAL 71.0 59.3 46.1 Tl |

CORRECTED 1.0 59.8 45.9 T71.0
HAXTMCM VELOCITY (CM/SEC)

FIXED FILTER 16.52 14.76 9.82 17. 49

YARTIABLE FILTER 14.11 16. 43 9.99 16. 47
MAXIMUNM DISPLACEMENT (CA)

FIXED FILTER 5.97 10. &5 3. 13 10. 15

VARIABLE FILTER 9.89 12. 26 5.52 £2.29

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-5345

STATION : HAKODATE-F

EARTHQUAKE DATA
****************#******************$*****X**$****************************

DATE AND TIME 22:17 JULYL2, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8 N
LONGITUDE 139°11.0" E
DEPTH 35. 1KM
INA MAGNITUDE 7.8

***********#*********X*****************************#*********************

PEAK YALUES OF COMPONENTS

NS E ¥ U D HORIZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0. 052 0.052 0. 064
MAXIHUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 110.9 106. 8 51.6 133. 8

ORIGINAL 119. 4 115.9 63.8 145.2

CORRECTED 118.3 115.1 61.5 144.9
MAXIMUM YELOCITY (CM/SEC)

FIXED FILTER 26.41 22.80 11.81 27.01

YARIABLE FILTER 32.48 24. 74 12. 44 33.95
MAXIMUM DISPLACEMENT (CM)

FIXED FILTER 12. 49 11.65 3.92 16.08

VARTABLE FILTER 15. 48 12. 59 5.20 15,78

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-549

STATION : HAKODATE-FR

EARTHQUAKE DATA
*********#***********X$$********$****$**********************************$

DATE AND TIME 22:17 JULY1Z, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8 N
LONGITUDE 139°11.0° E
DEPTH 35. KM
JHA MAGNITUDE 7.8

FRERLRRRRR IR R RO R R R R R R R R R R ko Rk ok ko

PEAK VALUES OF COMPONENTS

NS E ¥ U HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0. 064 0. 067 0.079
MAXTHUM ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 136. 4 [13.3 62.2 169.1

ORTGINAL [61.5 126.7 67.3 203.0

CORRECTED 157.2 127. 6 67.9 196. 9
MAXIMUN VELOCITY (CM/SEC)

FIXED FILTER 30.88 22.83 12.30 31.18

VARIABLE FILTER 34.85 24. 36 £3. 47 34.91
MAXTHUNM DISPLACEMENT (CM)

FIXED FILTER 13. 16 £0. 75 4. 27 16.31

YARTABLE FILTER 15.98 11.78 4.54 16. 07

* RESULTANT OF HORIZONTAL CO¥PONENTS
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RECORD NUMBER : F-554

STATION : MURORAN-G

EARTHQUAKE DATA
FEFART KRR R R KR ERERO R RN R R OO R R R R Rk R Rk R Kok ek

DATE AND TINE 22:17 JULY12, 1993
LOCATION OF OYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8 N
LONGITUDE 139°11. 0" E
DEPTH 35. 1KM
JMA MAGNITUDE 7.8

LR ERFS LIS EET I I LELEFILE LTI SLLETITTCTEFIITFITIITIITIITELT LT T T LS Y

PEAK VALUES OF COMPONENTS

¥ S E ¥ Ub HORIZONTALx%

PARANETER OF THE VARIABLE FILTER

FC (HZ) 0.045 0.051 0.051
WAXTMUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 151. 9 141.0 70.8 1537. 7

ORIGINAL 217. 8 215.2 100. 2 242.1

CORRECTED 217.6 214.2 100.0 241.8
HAXIMUM VELOCITY (CH/SEC)

FIXED FILTER 12. 87 12.85 4.20 13. 01

VARTABLE FILTER 12. 85 13.50 5.53 13.93
MAXIHUM DISPLACEMENT (CiD

FIXED FILTER 1. 84 3.11 2.08 3. 14

VARTABLE FILTER 6.30 6.58 5.08

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-587
STATION : MIYAKO-G

EARTHQUAKE DATA
AR RERRERR R RRERR KRR RRR R RO R ROk R R Rk ko ko okok

DATE AND TIME 22:17 JULY12, 1993
LOCATION OF HYPOCENTER
EPTCENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°46.8 N
LONGITUDE 139" 11.0" E
DEPTH 35. 1KM
JHA MAGNITUDE 7.8

Rk Rk R ke kR Rk kR R R R R R R R Rk o R Rk

PEAK VALUES OF COMPONENTS

N S E ¥ G D HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (UZ) 0. 060 0.060 0. (60
HAXTMUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 5.1 3.1 b7 2.1

ORIGINAL 6.4 4.4 2.1 6.4

CORRECTED 6.4 4.2 2.1 5.4
MAXEMUOM VELOCITY (CM/SEC)

FIXED FILTER 0.56 0.74 .58 0

VARIABLE FILTER £.27 0.99 P41 1.28
HAXIMUN DISPLACEMENT (CH)

FIXED FILTER 0.56 .46 0. 67 0.58

VARIABLE FILTER 1.82 1. 30 2.29 1. 93

* RESULTANT OF HORIZONTAL COMPONENTS
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Strong-Motion Earthquake Observation Results

of the After Shock at 23:04:24, July 12, 1993
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23:04 JULY 12,1993

STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

NW OFF SHAKOTAN PEN

EPICENTER : 43°1.2 'N 139°27.6'E % :
DEPTH : 34.5KM  MAGNITUDE : 5.4 :
X
3
(X
o~ ff“f\

STATION CONDITION RECORD
NUMBER
1 OTARU-G ON GROUND  F-~ 539
2 MURORAN-G ON GROUND  F- 560
2  HAKODATE-FR ON STRUC. F- 550
3 HAKODATE-F ON GROUND F~ 546
3 HAKODATE-FB IN GROUND F~ 542
2  HAKODATE-M ON GROUND M-1473

—126—

JMA INTENSITIES

OTARU-HAKODATE
ESASHI
TOMAKOMAL »AOMORI ,
MURORAN, FUKAURA

MAX.ACC. (GAL)

(NSY C(EW) (Uup)

11
8
17
12
6
17

15
13
11
16

6
15

On £~ V1~ On W

DIST.
(KM

129
143
172
172
172
172



S

Results of Preliminary Analyses

of the After Shock at 23:04:24, July 12, 1993
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RECORD NUMBER : M-1473
STATION : HAKODATE-¥

EARTHQUAKE DATA
FRRERERRRRRR RO R R R KRR R R KRR R RS R ok %

DATE AND TIME 23: 4 JULY12, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION N¥ OFF SHAKOTAN PEN
LATITUDE 43" 1.2 N
LONGITUDE 139°27.8" E
DEPTH 34. 5KM
JMA MAGNITUDE 5.4

R e S RSPt s Tty T T R P P S P P TS T S S e Lttt

PEAK YALUES OF COMPONENTS

NS L ¥ U D HORIZONTALx
PARAMETER OF THE VARIABLE FILTER
FC (HZ) 0.414 0.536 0.658
HAXIMUM ACCELERATION (GAL)
SHAC-B2Z EQUIVALENT 7 12.5 4.4 15.1
OREIGINAL 1§.9 15.0 5.8 18.2
CORRECTED 15. 4 14.9 5.6 18.%
MAXINUN VELOCITY (CM/SEC)
FIXED FILTER 2.12 1. 06 0.90 2. 18
VARIABLE FILTER i.31 0.86 0.55
MAXIMUN DISPLACEMENT (CM)
FIXED FILTER 0.64 0.41] 0.47 0. 64
VARIABLE FILTER 0.18 0.10 0.06 0.18

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-539
STATION : OTARU-G

EARTHQUAKE DATA
ROk ioosooooporoiooroecoo ook seoio kool ok R RoRk Rk

DATE AND TINME 23: 4 JOLY12, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION N¥ OFF SHAKOTAN PEN
LATITUDE 43° 1.2" N
LONGITUDE 139°27.6" E
DEPTH 34. 5KN
JHA MAGNITUDE 5.4

PR SR P IIEE T FILT LS TS FTELITEITITILLITIT T3 TSI TISTTTIIT ST LIPS ST

PEAK VALUES OF COMPOMNENTS

NS E ¥ U D HORTZONTAL%

PARAMNETER OF THE YARIABLE FILTER

FC (HZ) 0.579 0.561 0.842
MAXINUN ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 4.3 7.0 1.7 7.1

ORIGINAL 10.7 15. 4 3.2 16.8

CORRECTED 10.9 15. 3.4 16.9
MAXTMUM VELOCITY (CM/SEC)

FIXED FILTER 0.26 0.47 0. 138 .49

VARIABLE FILTER 0.22 0.8 0.12 G. 40
MAXINUM DISPLACEMENT (CM)

FIXED FILTER 0.06 0.0 0.03 0.06

VARIABLE FILTER 0.03 0.02 0.01 0.03

* RESULTANT OF HORIZONTAL CONMPONENTS
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RECORD NUMBER : F-542

STATION : HAKODATE-FB

EARTHQUAKE DATA
RO R R RO RO R R kR R kR ok ok ok kR

DATE AND TIME 23: 4 JULY12, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION NY¥ OFF SEAKOTAN PEN
LATITUDE 43° 1.2" N
LONGITUDE 139°27.6" E
DEPTH 34. 5KN
JHA MAGNITUDE 5.4

PEAK VALUES OF COMPONENTS

NS E ¥ Uub HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (02 0.225 0.182 0.280
MAXIMUY ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 3.9 4.9 2.6 5.3

ORIGINAL 2.9 2.6 3.6 6.2

CORRECTED 5.3 5.6 3.4 6.1
MAXTHUM VELOCITY (CH/SEC)

FIXED FILTER 0.43 0. 44 0.34 0.350

VARTABLE FILTER 0. 47 0. 44 0. 34 C. 47
MAXIMUM DISPLACEMENT (CM)

FIXED FILTER 0.11 .18 0.10 0.17

VARIABLE FILTER 0.08 0.15 0.07 0.15

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-546

STATION : HAKODATE-F

EARTHQUAKE DATA
ERRIRRARRRR R KRR R KRR R R R Rk KRR Rk kK

DATE AND TINE 23: 4 JULY12, 1993
LOCATION OF RYPOCENTER
EPICENTRAL REGION N¥ OFF SHAXOTAN PEN
LATITUDE 43" 1.2 N
LONGITUDE 139°27.6" E
DEPTH 34. 5K
JHA MAGNITUDE 5.4

LSRR3R S R R R IR R e e 2T I ST I P TEE L S e TP $ T T o P S T B D

PEAK VALUES OF COMPONENTS

NS E ¥ t D HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.225 0.237 0.359
HAXTHUN ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 9.9 .9 3.8 15.3

ORIGINAL 12. 4 ! 4.8 18.1

CORRECTED 12.5 -5 4.5 18.1
MAXTHUM YELOCITY (CM/SEC)

FEXED FILTER 1.09 1. 31 0. 42 1. 33

VARIABLE FILTER 0. 96 1. 10 0. 41 117
HAXIMUM DISPLACEMENT (CHM)

FIXED FILTER 0.34 0.27 0.12 0.38

VARIABLE FILTER 0.27 0.17 0.08 0.27

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-550

STATION : HAKODATE-FR

EARTHQUAKE DATA
*******************#*****#*********$$*************************#**********

DATE AND TIME 23: 4 JULYI12, 1963
LOCATION OF HYPOCENTER
EPICENTRAL REGION N¥ OFF SHAKOTAN PEN
LATITUDE 43" 1.2 N
LONGITUDE 139°27.6" E
DEPTH 34. 5K
JMA MAGNITUDE 5.4

**********************************************$**************************

PEAK VALUES OF CONPONENTS

N3 E ¥ U D HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) G.280 0.317 0.427
MAXTKUN ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 14.7 10,7 3.5 16. 9

ORIGINAL 16.6 11.3 4.1 18.1

CORRECTED 6.8 11.5 4.2 18.
MAXTMUM VELOCITY (CM/SEC)

FIXED FILTER 1. 44 1. 07 0. 49 b 47

YARIABLE TFILTER F. 24 1. 92 0.39 1.30
MAXIMUM DISPLACEMENT (CM)

FIXED FILTER 0.34 0.21 0.12 0.54

VARIABLE FILTER 0.26 0.14 0.08 0. 27

# RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-560

STATION : MURORAN-G

EARTHQUAKE DATA
LSRR EEI ST EL ISR LELLISETFITFISLLTEIIL I FLEIIISLEIEIFECTIIILLL LT CFTITE

DATE AND TIME 23: 4 JULY12,1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION N¥ OFF SHAKOTAN PEN
LATITUDE 43" 1.2 N
LONGITUDE 139°27.6" E
DEPTH 34. 5KH
JHA MAGNITUDE 5.4

EEL T ITITFIIEL I TLIIS S EFSTEI LT ELLFS LI ITIEIETTIIEREFIEETTEFEF P EF

PEAK VALUES OF COMPONENTS

N S By U D HORIZONTAL%
PARAMETER OF THE VARIABLE FILTER
FC (HZ) 0.799 0.713 0.927
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 6.0 8.8 3.4 9.1
ORIGINAL 8.2 13. 1 5.7 13. 7
CORRECTED 8.2 12. 5.6
HAXIMUM YELOCITY (CM/SEC)
FIXED FILTER 0.39 0.72 0.26 0. 75
VARIABLE FILTER 0.37 0.70 0.292 0.74
HAXIMUM DISPLACEMENT (CM)
FIXED FILTER 0.04 0.086 0.03 0.06
VARIABLE FILTER 0.03 0. 05 0. 01 0.05

% RESULTANT OF HORIZONTAL COMPONENTS
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Strong-Motion Earthquake Observation Results

of the After Shock at 01:01:05, July 13, 1993
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STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

01:01 JULY 13,1993 JMA INTENSITIES

SW OFF HOKKAIDO

EPICENTER : 42°43.3'N 139°19.9vg T @ MURORAN/OTARD, ESASHY
DEPTH : 28.6KM  MAGNITUDE : 6.0 1 ° ’

X
2 ‘
U ;
3 ;
(A
S~y /J\ ’
STATION CONDITION RECORD MAX.ACC. (GAL> DIST.
NUMBER (NSY (EW) <UD (KM
17 OTARU-G ON GROUND F~ 540 a3 9 3 147
2 MURORAN-G ON GROUND F- 568 29 38 16 139
3  HAKODATE-FR ON STRUC. F- 552 9 6 3 155
3 HAKODATE-F ON GROUND F~ 548 8 7 4 155
3 HAKODATE-FB IN GROUND F- 544 3 3 3 155
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Results of Preliminary Analyses

of the After Shock at 01:01:05, July 13, 1993
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RECORD NUMBER - F-540
STATION : OTARU-G

EARTHQUAKE DATA
RIS SR SR RIS ST S P S E T T RT ST IR R T S e P L P e P TP S PR T

DATE AND TIME 1: 1 JULY13, 1993
LOCATION OF HYPOCENTER
EPTCENTRAL REGION S¥Y OFF HOKKAIDO
LATITUDE 42°43.3 N
LONGITUDE 139°19.9" E
DEPTH 28. GKN
JHA MAGNITUDE 6.0

FrebkpbikroeR iRk isooooek ok skoook ik ook Rk ks

PEAK VALUES OF CONPONENTS

NS E ¥ ()] HORIZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (0Z) 0.347 0.390 0.634
MAXTHUN ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 2.9 4.7 .6 4.7

ORIGINAL §.4 9.1 3.1 10. 4

CORRECTED 8.6 9.6 3.1 10. 8
MAXTMUM VELOCITY (CM/SEC)

FIXED FILTER 0.28 0.23 0.24 G.30

YARIABLE FILTER 0.22 0.22 0.15 G. 31
MAXTIMUM DISPLACEMENT (Ci)

FIXED FILTER 0.11 0.08 ¢. 07 0. L1

VARTABLE FILTER 0.05 .04

[
<
[y}

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-544
STATION : HAKODATE-FB

EARTHQUAKE DATA
EEEE LTS FE2EEEEFIFLILIILLLTLICIESIECIFTFISILIIEITLETIICIFIFIIISEE T

DATE AND TIME E: 1 JULYL3, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKXAIDO
LATITUDE 42°43.% N
LONGITUDE 139°19.9" E
DEPTH 28. 6K
J¥A MAGNITUDE 6.0

EEESSEESEETILELL LSS TEEISTFTISTILITIFIPLTILL ST LIS ILELIELELETLTTLIIETIET T PES

PEAK VALUES OF COMPONENTS

NS E ¥ U D ORI ZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.146 0. 121 0.207
MAXTMUM ACCELERATION (GAL)

SHAC-B2Z EQUIVALENT 2.5 2.9 2.5 3. 1

ORIGINAL 3.0 3.0 3.1 3.2

CORRECTED 3.0 2.9 3.0 3.2
MAXIMUN VELOCITY (CHM/SEC)

FIXED FILTER £.09 0.30 0.58 1. 19

VARTABLE FILTER 0.97 0.69 1.0
MAXTHUM DISPLACEMENT (CM)

FIXED FILTER 0.54 0.48 0.19 0.65

VARIABLE FILTER 0.51 0,47 0.15 0.63

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER - IF-543

STATION : HAKODATE-F

EARTHQUAKE DATA
B R s R s R e PP e S LT

DATE AND TIME 1: 1 JULYIL3, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SY OFF HOKKAIDO
LATITUDE 42°43.9" N
LONGITUDE 139°19.9" E
DEPTH 28. GKM
JWMA MAGNITUDE 6.0

PEAK VYALUES OF COWPONENTS

NS E W Uub BORIZONTALX

PARAMETER OF THE YARIABLE FILTER

FC (HZ) 0.152 0.146 0.262
HAXTMUY ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 6.1 3.4 3.0 6.4

ORIGINAL 7.8 b.6 3.7 8.2

CORRECTED 7.9 §.5 3.7 8.0
NAXIHUM VELOCITY (CM/SEC)

FiXED FILTER 1. 41 1.76 0.67 1. 88

VARIABLE FILTER 1.31 1.71 0.62 1.7t
HAXIMUM DISPLACEMENT (CMD

FIXED FILTER 0.69 1. 04 0.30 1. 04

VARIABLE FILTER 0.53 0.92 0.18 0.92

% RESULTANT OF HORTZONTAL COMPONENTS
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RECORD NUMBER : F-5b2
STATION : HAKODATE-FR

EARTHQUAKE DATA
EEE PSS ELI T ET TP TR LI SIS EFFIT SIS EIT LTI EITIT LT LS LTS T ST TS TP E LS L

DATE AND TINE 1o 1 JULY13, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°43.9" N
LONGITUDE 139°19.9" E
DEPTH 28. GKN
JMA MAGNITUDE 6.0

LR ES SIS LT FIIISII LTS LTI I EITEL LTI TSI LTSI LIIT L P LTSI EE TS ES T

PEAK VYALUES OF COMPONENTS

NS E ¥ Ub HORTZONTAL%

PARAMETER OF THE VYARIABLE FILTER

FC (HZ) 0. 176 0.170 0.317
HAXIHUM ACCELERATION (GAL)

SHAC-BZ EQUIVALENT 7.4 5.3 2.9 8.9

ORIGINAL 9.3 6.1 3.4 10.3

CORRECTED 9.2 8.8 3.1 .2
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER £.58 1. 85 0.79 .00

VARIABLE FILTER .51 1.57 0.62 1. 74
MAXIHMUNM DISPLACEMENT (CH)

FIXED FILTER 0. 75 1. 04 0. 32 1. 035

YARIABLE FILTER 0.51 0.83 0. 117 0.83

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-568
STATION : HURORAN-G

EARTHQUAKE DATA
PR R Rk Rtk kR koo kR ok e ok R ol Rk

DATE AND TIME i1 JULYL3, 1998
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 42°43.3 N
LONGITUDE 139°19.9" E
DEPTH 28. 6KM
IHA MAGNITUDE 6.0

LTSRS ETIIEELES T LI ETIIEET TS EETTIIILEEITITTITIIS I T ICTI ST LT LS S ST ST

PEAK VALUES OF COMPONENTS

NS E ¥ UD HORTZONTAL®

PARAMETER OF THE VARIABLE FILTER

FC CHZ) 0.329 0.268 0.384
MAXIMUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 18.3 2.9 10.5 27.0

ORIGINAL 29. 4 37.9 15.9 39.2

CORRECTED 29.2 37.0 15. 6 39.5
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 1.30 1. 69 0.69 1. 80

YARIABLE FILTER 1. 18 1.62 0. 64 1. 73
HAXINUY DISPLACEMENT (C¥)

FIXED FILTER 0.28 .27 6. 17 0.33

VARIABLE FILTER 0.19 0.19 G.08 0. 24

* RESULTANT OF HORIZONTAL COMPONENTS
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Strong-Motion Earthquake Observation Results

of the After Shock at 04:42:44, August 8, 1993
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STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

04:42 AUG. 8 ,1993
SW OFF HOKKAIPO

EPICENTER : 41°57.3'N 139°53.3'E
DEPTH : 23.2KM MAGNITUDE 6.3
1
X 3
2
STATION CONDITION
1T  TOMAKOMAI-S ON GROUND
2 AOMORI-S ON GROUND
3 HAKODATE-FR ON STRUC.
3  HAKODATE-F ON GROUND
3 HAKODATE-M ON GROUND

JMA INTENSITIES

W = ESASHI-HAKODATE
Il : MURORAN.,TOMAKOMAI-OTARU

II : HACHINGHE

RECORD
NUMBER

§-2531
§-2530
F- 604
F~ 603
M-1476

—222—

g

MAX.ACC. (GAL)

(NS> (EW> (um

7
21
49
47
52

13
16
46
50
56

5
9
16
21
31

DIST.
(KM>

160
144
72
7e
72



Results of Preliminary Analyses

of the After Shock at 04:42:44, August 8, 1993
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RECORD NUMBER : S-2530
STATION : AOMORI-S

EARTHQUAKE DATA
KERRRRERRR AR R R R R KRR R R R R R Rk R R R Rk k ok ok

DATE AND TIME 4:42 AUG. 8, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKATIDO
LATITUDE 41°57.3 N
LONGITUDE 136°53.3" B
DEPTH 23. 2K\
JHA NAGNITUDE 6.3

R S R S e Py Sy s P e P S T S S T e st I o]

PEAK YALUES OF COHPONENTS

NS L ¥ UoD HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0. 230 0.316 0.475
MAXINUM ACCELERATION (GAL)

ORIGINAL 20. 9 15.8 9.2 22.1

CORRECTED 22.2 9.1 23.
MAXEMOUM VELOCITY (CM/SLEC)

FIXED FILTER 5.39 3.12 1.68 5.51

VARIABLE FILTER 4. 76 3.00 1.28 4. 88
MAXIMUM DISPLACEMENT (CH)

FIXED FILTER 1.54 1. 04 0.76 1. 62

YARTABLE FILTER 1. 30 0.61 0.26 1. 30

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : §-2531

STATION : TOMAKOMAI-S

EARTHQUAKE DATA
***********************#***************#***************X*****************

DATE AND TIME 4:42 AUG. 8.1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 41°57.8 N
LONGITUDE 139°53.3 E
DEPTH 23. 2KN
JHA MAGNITUDE 6.3

*************$****************************#******************************

PEAK VALUES OF COMPONENTS

NS E¥ UD HORIZONTAL#

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.352 0.425 0.523
MAXIMUN ACCELERATION (GAL)

ORIGINAL 7.1 12.7 4.8 12.8

CORRECTED 6.9 3 3.7 14.2
MAXIHMUN VELOCITY (CM/SEC)

FIXED FILTER 1.58 1. 61 1. 00 1. 63

VARIABLE FILTER 1. 04 1. 44 0. 34 1.62
MAXINUS DISPLACEMENT (Ci)

FIXED FILTER 0.92 0.9 1. 28 1. 18

YARIABLE FILTER 0.27 0 0. 29

* RESULTANT OF HORIZONTAL COMPONENTS

—231—



&

Z

0

C

(s) surrL

Sl

[§2 4

G-RIHONRUIOJ,

S-IBWOYEUIO ],

pa1oaLIo]) - N§03

AR i —

L]

S-1EHIOYEWIO |,

(s) ouny,

pa192110) - 930S

S-IBUIONBWO],

udug - umog

Ut - Ngog

S-IBWOYBWO ],

i
1£6T-8

[euIgLO -~ 1308

(zs/mo) UOLIBI2[900Y

—232—

(Zs/mo) UCHEIR[00Y



(s) sury

1211 BQBLEA - UMO(]

1
S-TWONRWOL  [£5T-S

§-IRWONBLUO L

S-IRWONEWO],

() owry
0t §Z 0T St Ol Y ..
T g1-
2,
| m o
S-pwoeNEwe],  1£6T-S 1211 PIXL - UMO(]
! T T T g1

S-ICUIONBWO |,

g1

; i
S-TRWONEWO],  [E$T-S Ia[Lf PAXL] - 808

gy

{sfwa) L0019
— 233 —

(s/wo) Amoofap



(s) auny

S-IRILONBIO ],

i
1€6Z-S

¥o-

T

¥0

S+BUEOYBRIO ]

1£6T-S

S-TRUIOY RO ],

(s) auyy,
0 5z 51
i H !

1£ST-S

ju

¥l

S-IBIZOYBWO ]

[£52-§

111 PIXE] - UMOQ

S-1RLUCHEWO |,

i
1£5TS

Pl

S-IPWOXBUWIO |,

LeSe-S

8HL] pxLy - 3805

(w0} wstweoe[dsig

{(wa) Juswaseidsig

— 234 —



I ]
Qr|or-wn J
2| y.
LEY bl
SE E
Wi ]
o o — — —
=4 - S o
<
OlleY UOIIRISI900Y
L RRR ]
drio-w E
-t 4
0
Ty
NE
wut
o o - — —
=1 - o @
- Qo
olleY UOIBI8|800Y
DR ]
(‘D-- (=R olTs] b
= J
g_ ........ /
oE / E
7t = :
far] o — — —
=3 - o <
— <

olleY UOEI8|800Y

100

10

0.1

0.01

100

041

0.01

100

10

0.1

0.01

cr R
I ]
ar|e»w ]
- i
[
LY |- o
QIE t i
Wi
— |
2]
= X
kv
2 E
™ £
o F
n. L
TTTOR TR TR IR (VTP TR &
o o o - -
S 2 ~ S
=
(ZS/LLIO) uonels|addy ainNosqy
o
M L e e e T
ZE ! E R
PSS ;
fir| oy
—F
22}
LW
odf
wi
’CB- v W’-’J
i L
o =
8 - |-
= 3 E
D F ]
a N 1
Y, = -
£ 3 o
YRR TSR [T TU I AT IR YT A TP S
g o =) - -
] e - o
-
(ZS/‘LUO) LUCHelS|a00Y alnjosqy
o
FTT T T Ty O
LUE H E —
BF [ st 3
Nir|lerw -
—t J
%_ et
NE Ele
tNE 1
— ]
A _
h=]
R=] e ines e o
e E 4
@ I 1
o L 3
Lo 4o~
£ E o=
PR P IT R [P IPE TP 12Y
[=3 o =) - ,_'O
g g = 5
=

Period {s)

Period (s)

Period (s)



BF| a2 ]

Arjor—w E

g r

2l )

ONE E

WBF 3

< o aad - —

=3 - o <
(=]

{s/wo) Aol aaneiay

RS ]

Uir| Qruwn b

_'_" B

o

Tel 3

Qip

W

(=] D — — —

=] - G o
(=1

(s/wo) Anoojap saneey

S st 3

D er-w

=l

m I ‘ ; -

L |

oSk E

Wi ]

I : Tiba gy f T Ly

(=] < bl ~ —

=) - oS =]
(=]

{s/wo) Ayoojep sAllelaY

100

RS ;
AOrlo-w i 1
E‘- i
[=]
[Ty 5N
= 43
wt
— [
)
L 3
o
Q I
s :
D C
0. :
_ ]
C). LTI R IYRERIR W S | MLE b S ET A Y
[
< L]
s - . S 5
[
{wo) wewase|dsiq sanejey
=]
o T T LLER B30 ot e [T T T 3
- =F : ]
I | a2aea® ]
wr|eo~—w 1
—F
[42]
[T}
oIE
Wi
— "
)
& i
=]
2 E
s -
5 3
a s
-
=} TN TR AT W T T AT E TTRRITIN
= o o - - -
e - ] =
<
(o) uawsoridsiq aaneay
o
o FTTTeT—T Y T TT
S wE e prree—r—
Tl seste 1
rio—w 1
=t
= @l
= S .
[7]4 ]
—_ 3 ]
—~ 1
) L
el
- 0 . .
o . o]
& 2 E
fa r ]
-
=} oy T
_ L
2] VTR TR A (YT NE TR
© =] (=
& - S 5
o

{wo) wswaseids|q sanejey

—236—

100

0.1

0.0t

100

0.0t

100

10

0.1

0.01

Period (s)

Period (s)

Period (s)



5-2531

<f| E
Mmr|la ]
gl ‘
51 /
L rj<> ----- E
R —
= \\ PN W -
N [t} - [T} (=
- S
. (;5/Wo) wnuoeds seunoy
pa :
) |
S ]
b
PRI M| P A
@ w 5 o (=]
{z5/Wwo) wnyoads Jsunod
i T e

{;8/wo) wnaoadg Jauno-

100

10

04

100

0.1

100

band o :
[np R 4
Tl Al LTTETELTINPIOR: SRRPRI. 5 W S
(}E .
Y ]
—_
5 3
§ b b )
S L T
g - ]
2 L ]
I AN
g PR :5 4
o [ £ h
RN
& o ;
L e ™ -]
[ = ]
T 4
S & ] -
... a
R ]
C 0O : : ]
< N - © - & «
o =] = (=] =3 =]
Juauodwon MBON
— ]
b 1
m —
C}l- .
w ]
— ! 1
] -
T ]
=
e 4
Q 4
g
@
) ]
g — ]
E ]
L ]
g ]
Z ]
G ]
8 ]
2 ]
> : : 1
NPT IR ST AT EVETEPEEE AT S
w0 - © o w - w
@ < ™
uauodwon MBON
—t ]
ok ]
u —
Y ]
w ]
—_ r i
N PPN
T [
—— L
C>; t
= [ G
2 -
or rE
Q r Q
@ L2
1w e e
.S ]
L2 ;
_E +
L . -
L Q@ 4
L Q
[ 2 3
.< M H ! H -
PRI TR A B ST S S B NS APEETS S R
uw (=] w (= [Fe) [=] wy
R — B — —

suodwon MEON

— 237 —

0.2 0.3

0.1

0.1

4.2

0.3

15

15

-15

E08N Component EO08N Component

E08N Component



RECORD NUMBER : M-1476
STATION : HAKODATE-M

EARTHQUAKE DATA
LRI R E R FE T ETEPR ST TR FT TR TSR ST EFIT ST ST LT LD P T T TS PEL T PIpeas

DATE AND TINME 4:42 AUG. 8, 1993
LOCATION OF HYPOCEMTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 41°57.3 N
LONGITUDE 139°53.3" E
DEPTH 23, 2KM
JMA MAGNITUDE 6.3

RGOk R ok kR R R R kR Rk R R ok Kk

PEAK VALUES OF CONPONENTS

NS L ¥ Ub HORTZONTAL

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.267 0.218 0.316
MAXIMUM ACCELERATION (GAL)

SHAC-BZ EQUIVALENT 35.3 49. 2 16. 3 42. 4

ORIGINAL 51.8 56. 1 30.6 56. 3

CORRECTED 52.17 55. 0 32.3 55. 4
MHAXINUM VELOCITY (CM/SEC)

FIXED FILTER 3.71 3.85 2.26 3.95

VARTABLE FILTER 3.78 3.28 .83 3.92
MAXIMUK DISPLACENENT (C¥)

FIXED FILTER 1. 07T 1.33 0.76 1. 34

VARIABLE FILTER 0.64 0.82 0.32 0.89

% RESULTANT OF NORIZONTAL COMPONENTS

~— 238 —



0t

(s) sw,
34 0z g1

W-P1pPORH

paroaiio] - dn

W-alepoyeH

Pa123L0a)) - NROA

N-1BpOXEH
(s) auny,

PRI2LGTy - MBON

§T 0z St

W-31epoeH

ruidng - dn

W-21EpOYRH

[BHELQO - N§OH

W-91EPOEH

{RUIFLO - MION

(Zslwo) UONRI{3IIY

— 239 —

(Zs/mo) UOLIRIR DD



(8) suiy,

0E 5T 0T £l 4! § 0

m m . “
W-9IepoeH  9LFI-W weeamby JYINS - dn

i i
W-EPOBH 9LFT-WW WD[EAIND JVIALS - NS0T

W-S1EpONEH  9LpT-N wareAnby DVING - MBON

(s) surry
0g 5T 0z 9 0l 3 0
T 09

.

rwguo - dn

W-1BpoEH  OLb1-W

N-218pOYEN rewdug - Npg

W-stepodeH  9LPT-IN PUBLO - MBON

(Zs/ma) UOTIEE3[900Y

— 240 —

(Zs/m'o) UOHRIA[I00Y



(s) suny

113 LA 174 Si 0l
: | m _ ,
-epoeH  9LPL-IN I91L] QjgeLmp - dn
5
g
<
o)
2
&
Ianid J[qeLEA - N03 ~
]
W-1epoeH  9LF1T-IN A2 JqRUBA - MION
() sun,
0t Y4 r sl 01 0
y
W-1EPONRE OLPT-IW Ty paxty - dn
T - <
1 o
. g
<
1)
: 2
i =
W-=1epoeH 1211t Py - NB(E ~
T

JN-21BDONEH

9LP1T-N

131]Id PoXid - MBON

P,

— 241 —



o€

(5) surLy,

A-21EPONEH

IoNd Q1QRIRA - dn)

L] AqeLeA - N80T

0t

i 1
W-9IBpOYRH 9Ly (- FAIL] 9J9EURA - MBON
(s swn L
v 51 ot 0.
T T T ¥l

N-91EPONEH

9LFT-IN

L paxyy - dn

.............. v

Pl

IN-312POYEH

LY I-W

¥

¥l

W-21EpOBY

OLF -

N PAXLE - MBON

(u12) Juawasedsi

(w12) Juatuase[dsicy

—242—



M-1476.Up

AR |

T T

0%
1%

T T T LLER 2 e i

T T T T

—5%

T TR

T

Nt 1

100

-
=]

0.01

Ma‘i 476I.E§(I)8N

T T T 7

T T T

YRR

Loabaist

< o

g = B = g
o

OlleY UOlBIB|B0Y

EIEEES ;

Zr|lo~wn .

il

o

<t b

TE

=1 /

k-
8 [=] — — —
= v = a

ollByY uolels|eoy

100

10

0.1

0.01

100

10

0.1

0.01

100

10

0.1

0.01

BF 2 ]
(D" (o= R0 R TsY b
P .
=L ped
3 T
B ; |
e T 1 << VNN WU S a
- E 4 =
[+ I E
O L ]
bk Ao L Db g LTI AT Bsaio e
Q fe) jw] — —
] 2 - ]
{;s/wo) uoniels|Bo0Y SINjOSqY
| R 1
LJ.!“ Oy ]
S ]
<] | ] e b,
E 3
=F ]
w i ]
2 ]
> T SOOI . "o ss O RO
— 3
u) 1
o 1
o o o - -
g S = s
(;5/Wd) ucHEIBIBI0Y AINYOSqY
QF | e 3
Zriorw ]
! ]
R
t1-:— /:
i B 4
=r 1
s | el ]
=
9 e =
a E > 3
2 N 3
[=] =] o - -
g S - s

(;S/W0) ucneIaEaY SINASqY

160

i¢

0.1

0.01

100

10

0.1

0.01

100

10

0.1

8.01

Period (s}

Period (s)

Period (s)



B[ §
(.0‘_ S 1
©f ]
3 f
el
-4 { E
| ==]
o [=3 — — —
=] = S &
o
{s/wo) Anoojap aairejay
DE| 222 ]
LL!‘ Q—uw b
ey ]
I~
<t | -
=E ]
=F 3
=4 g
= 5
<
{s/wo) Ayoogap sanelay
il 5
Sf| eote 3]
Zf|o-—w 1
&£
< E —
=t ]
= -
=4 =3
S

{s/wo) Aunorep BAltBIaY

160

10

0.1

0.01

100

10

0.1

0.01

100

10

0.1

0.01

Period {s)

Period (s)

Period (s}

St [reaeae §

of| @o=w 1

M~ J

sl X

=f }? E

e o ]

o] o —_ - —

] - o =
(=

{(wo) wawaor|dsiq aane|sy

SRR :

wr| eo-w 3

St ]

[~

St

Y E

b3

o o - - —

= - S 3
o

{Wwo) waweoeidsiq aaleleY

QF| ®a2ae ]

=} or™n E

2

b

=

EEILERALL

METERRETT)

TTTTTT

LAt ITTR WA SN

100
10

—

0.1
0.01

{wo) uswaoeldsiq eanejay

— 244 —

100

10

0.1

0.01

160

0.01

100

10

0.01

Period {s)

Period (s)

Period (s)



M-1476

....s!..;.4.!a..§..r

RN W NS TN R NPT A N

(‘\_J ] @ LLe] = aV) o
{,5/Wa) wnioads 18unog

oF 1

~r 4

~ri p

Y

<t

=] )
—

& & = °
(;5/Wo) Wnnoedg Jauno

: 3

i‘\.._.

<L

=t

& & 2 = o e

(;8/Wwo} wnioadg 1aunoy

100

wr i
~1
5 |
- r 4
2_. ...... —
o L J
E I B
>‘ - e
[&] r o
g I
s [ & ]
2 [ = 1
rc
i [ 5 ]
LB
@
L O 4
{ @
o)
L J
g Dl 2 L - : —t i1
— 4] ==} uwn —
< = !
wauodwo AMBON
o
<D T L T L
— ! T
=F < ]
i B
_ i IO . I
N B J
T L |
> L
2 i
= beirerad
S e L IR Y e -
=2 L
o —_ 7
I £ J
- .
[5]
S _
@ i
L 2 E 4
= P PRI | I L :
(=]
o T
%
w0
P~ =
<t T
: c |
=t S ]
o =
= g ~g-—_
= T
& 8 ]
g <7
o > 1
[13)
@ ]
oo L e A SRR RS N L T -
- NPV AUV AR ENUVR ST IR
= 2 o (=] <
& ¥ & § ¥ 8
auodwos MEON

— 245 —

0.5
F£08N Component

0.5

-40 -20 20 40 80
E08N Component

-60

EQ8N Component



RECORD NUMBER : F-603

STATION : HAKODATE-F

EARTHQUAKE DATA
ook ipsoiciopiooioieoRsose oo ko ko ko

DATE AND TIME 4:42 AUG. 8,1993
LOCATION OF HYPOCENTER
EPTCENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 41°57.3" N
LONGITUDE 139°53.3" E
DEPTH 23. 2KM
T¥A MAGNITUDE 6.3

PEAK VALUES OF COMPONINTS

NS L V¥ Uubd HORTZONTAL%

PARAMETER OF THE VARTABLE FILTER

FC (HZ) 0.122 0. 122 0.201
MAXTHUM ACCELERATION (GAL)

SNAC-B2 EQUIVALENT 39.9 45. 3 t4. 1 45.19

ORIGINAL 47. 1 50. 4 20.5 94. 4

CORRECTED 47.2 50.2 20.3 24. 8
NAXTNUY VELOCITY (CM/SEC)

FIXED FILTER 4.21 4. 10 1.73 4.51

VARIABLE FILTER 4.61 3.73 1. 75 4. 64
MAXIMUNM DISPLACEMENT (CID

FIXED FILTER 1. 85 1.52 0.41 .38

VARTABLE FILTER 1. 80 1. 42 0.31 1. 90

* RESULTANT OF HORIZONTAL COMPOMNENTS
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RECORD NUMBER : F-604

STATION : HAKODATE-ER

EARTHQUAKE DATA
**********************************$*******#$*****************************

DATE AND TIME 4:42 AUG. 8, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION S¥ OFF HOKKAIDO
LATITUDE 41°57.3" N
LONGITUDE 139°53.3 ©
DEPTH 23. ZKN
JHA HAGNITUDE 6.3

******X***********************X******************************************

PEAK YALUES OF COMPONENTS

NS E ¥ Ub HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0. 140 G.152 0.274
HAXINUM ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 40.5 41. 4 14.9 49. 17

OREGINAL 49. 4 45.6 16.0 56. 8

CORRECTED 49. 4 45. 4 16.3 56. 3
MAXTMUN VELOCITY (CM/SEC)

FIXED FILTER 4.62 4.97 L. 70 5.53

YARIABLE FILTER 4.24 4. 85 1. 67 5. 48
HAXIMUM DISPLACEMENT (CM)

FIXED FILTER 1.94 1. 55 0.44 .95

YARIABLE FILTER 1. 84 1. 35 0. 36 L. 87

% RESULTANT OF HORIZONTAL COMPONENTS
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