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ETRONG-MOTION EARTHQUAXE RECORDS ON
THE 1993 KUSHIRO-OK! EARTHQUAKE IN PORT AREAS
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Synopsis

The 1993 Kushiro-Oki Earthquake of JMA(Japan Meteorological Agency) Magnitude 7.8 oc-
curred in east off Hokkaido island in Japan at 20:06:07,January 15,1993. This earthquake triggered
27 accelerographs installed at 21 ports in the strong-motion earthquake observation network of the
Port and Harbour Research Institute. 22 accelerograms out of the 27 were obtained as digital accel-
eration data of three components observed in port areas in Japan.

This report presents the strong-motion earthquake observation results of this earthquake and
the results of preliminary analyses of the 22 digitized acceleration records obtained by this earth-
quzke, The records of the after shock at 23:43:14, February 4,1993, which were observed at Kushiro
port, are also presenied. Original acceleration without instrument correction, corrected accelera-
tion, SMAC-B2 equivalent acceleration, integrated velocity and displacement, response spectra,
Fourier spectra and loci of accelerations, velocities and displacemenis are presented as results of
preliminary analysis. In the case surface ground motion and base motion are observed simultane-
ously, amplification of accelerations are presented. Attenuation relations of acceleration, velocity
and displacement of the main shock are also presented in this report.

Key Words : Earthquake, Strong-Motion Earthquake Observation, Digitized Acceleration Record,
Fesponse Specira, Port

Member of Geotechnical Barthquake Engineoring Laberalory, Structures Division

Chiel of Geotechrical Earthquake Engineering Laboratory, Structures Division



1. Introduction

At 20:06:07,January 15,1993, an earthquake of JMA magnitude 7.8 hit northern part of Japan.
The epicenter was located at about 12 km south of Kushiro city which is one of the largest city in
eastern part of Hokkaide island in Japan. The earthquake was named as 1993 KUSHIRO-OKI
EARTHQUAKE' by the Japan Meteorological Agency (IMA). Lifeline facilities such as electricity,
water and gas supply as well as engineering structures were damaged by this earthquake.

The earthquake triggered 27 accelerographs installed at 21 poris in the strong-motion earth-
quake observation network of the Port and Harbour Research Institete (PHRI). Among them, 22
accelerograms at 17 ports were obtained as digital acceleration data of three components. Ports
where digitized accelerograms were obtained were Kushiro port (ground surface and in ground),
Hanasaki port, Tokachi port, Urakawa port, Muroran port, Tomakomai port, Hakodate port
{ground surface, in ground and on structure), Otaru port, Aomori port, Hachinohe port, Miyako
port, Kamaishi port {ground surface and in ground), Ofunato port, Sendai port (ground surface
and in ground), Soma port, Hitachinaka port and Kashima port. Five of triggered accelerograms,
which were obtained at Shiogama port, Sakaia port, Tokyo port and Yokohama port, were not
able to be digitized because of unclear analog traces of accelerograms at Shiogama port and Sakata
port, and hecause of small amplitude of analog traces of accelerograms at Tokyo port and
Yokohama port.

It was noteworthy that the peak horizontal ground acceleration of 469.3 (cm,”s*) without instru-
ment correction was observed at Kushirc port, which was the largest peak horizontal ground accel-
eration among the records which had been ever recorded in the network of PHRI since 1963, and the
base moticn at the depth of ground level -TTm was observed simuitaneously.

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 re-
ports on strong-motion earthquake records in Japanese port since 1963"%. When great earthquakes
occurred, such as 1968 Tokachi-Oki Earthquake, the 1978 Miyagi-Ken-Oki Barthquake, the 1983
Nipponkai-Chubu Barthguake and the 1993 Hokkaido-Nansei-Oki earthquake, etc., special volumes
on records obtained by these great earthquakes have been compiied besides annual reports hecause
there exist many accelerograms with large mazimum 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 resulis of this earthguake and the
following results of preliminary analyses of the 22 digitized acceleration records observed in the
network by the main shock at 20:06:07, January 15 1993. Two accelerograms were also observed at
Kushiro port by the after shock at 23:43:14, February 4 1993. and results of preliminary analyses of
these records are also presented.

- 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



In the case surface ground motion and base motion are observed simultaneously, such as sta-
tions at Kushiro port, Hakodate port, Kamaishi port and Sendai port, amplification of acceleration
are presented as square root of the ratio of power spectrum of the surface ground motion tc that
of the base motion. Attenuation relations of acceleration, velocity and displacement of the main
shock are also presented in this report.

Following organizations cooperaied with PHRI in the strong-motion earthquake observation in
port areas in Japan.

- The Bureau for Ports and Harbours of the Ministry of Transport

- The Regional Bureaus for Port Construction of the Ministry of Transport

- The Port and Harbour Division, The Hokkaido Development Bureau of the Hokkaido 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 Secticn of the Miyazaki Prefectural Government

2. Earthquakes and Triggered Stations

The 1993 Kushiro-Oki Earthquake at 20:06:07,January 15,1993, triggered 27 accelerographs in-
stalled at 21 ports in the network of PHRI and the after shock at 23:43:14, February 4,1993, triggered

2 accelerographs installed at Kushiro port. Details of these earthquakes are listed in Table 1,

Loeations of epicenter of the main shock and the after shock, which are slighily different from
those by the Jishin-Kazan-Gaikyo published by JMA as a pfompt report, are shown in
Figure 194,

Tablel Details of Earthquakes

Earthquakes Details

Date January 15, 1993
Yain Shock Time 20:06:07

Hypocenter

1863 Kushiro-oki
Earthquake

Epicenter Region
Latitude
Longitude
Depth

JHA Magnitude

south east off Tokachi
42° 53.5 = 1.4'N

144° 22.4' =0.9'E
103.2+2.5 kn

7.8

After Shock

Date

Time

llypocenter
Epicenter Region
Latitude
Lengitude
Depth

JMA Hagnitude

February 4, 1993
23:43: 14

Rushiro Region
42° 57.2" =0.8'N
144° 16.9° =0.8°E
94. 7+ 1.8 km
4.8

——




Pacific
Qcean

T T T T Y T 1
H35E “JAOE S Tl445E " 1450F \ 1455E

7

435N < _b_, R < \
- . o
<y |/ T
/ Kushiro /)I
430N \ = A
. | § ™
\ 7 x\\
Main Shock
After Shock { Jonuary 15, 1993)
{February4,1993)
425N /’ i

Figurel Location of Epicenter of the Main Shock and the After Shock
Table2 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. %
| Hanasaki I Hanasaki-F ERS-F ground surface
2 Kushiro 2 Kushiro-G ERS-G ground surface
3 Kushiro-GB ERS-G in ground
3 Tokachi 4 Tokachi-¥ ERS-C ground surface 298
4 [rakawa 5 Urakawa-S SMAC-B2 ground surface
5 Tomakomai 6 Tomakomai-S SHAC-B2 ground surface 107
& Muroran T MNuroran-G ERS-G ground surface 34, 107
7 Otaru 8 Otaru-G ERS-G ground surface 107
8 Hakodate 9 Hakodate-M ERS-C ground surface 298
10 Hakodate-FB ERS-F in ground
l1 Hakodate-FR ERS~-F on structure
9 Aomori 12 Aomori-S SHAC-B2 ground surface 107, 156
10 Bachinohe 13 Hachinohe-ji-$ SHAC-B2 ground surface 34, 107
11 Miyako 14 Miyako-G ERS-G ground surface 34, 107
12 Kamaishi 15 Kamaishi-¥ ERS-C ground surface 351
16 Kamaishi-MB ERS-D in ground 351
13 Ofunato 17 Ofunato-mound-K ERS-C on structure
14 Shiogama 18 Shiogama-kojvo-S SHAC-B2 ground surface | 34, 107,158
15 Sendai 19 Sendai-i ERS-C ground surface 351
20 Sendai-MB ERS-D in ground 351
16 Soma 21 Soma-S SMAC-B2 ground surface
17T Hitachinaka | 22 Hitachinaka-F ERS-F ground surface
18 Kashima 23 Kashima-zokan-S SMAC-B2 ground surface 156
19 Sakata 24 Sakata-S SHAC-B2 ground surface 34
20 Tokyo 25 Shinagawa-$ SHAC-B2 ground surface 34, 107
26 Shinagawa-MB ERD-D in ground
21 Yokohama 27 Keihin-ji-S SMAC-B2 ground surface 34

% The numbers correspond to those of the Technical Note of the Port and Harbour
Research Institute, in which site characteristics of stations are given.
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Figure2 Triggered Stations of PHRI, Maximum Original Acceleration and
JMA Seismic Intensity Scale of the Main shock

The triggered stations in the network of PHRI, the maximum of original acecelerations without
instrument correction and JMA seismic intensity scale of the main shock are shown in Figure 2.
Observation results of the stations of Hakodate-FR at Hakodate port, Shinagawa-S and Shinagawa-
MB at Tokyo port and Keihin-ji-8 at Yokohama port, which are listed in Tahle 2, are excepted in
this figure. Dots in Figure 2 indicaie ports where triggered accelerographs are installed and roman
numerals attached to ports represent JMA seismic intensity scale in its area.
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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 name of stations are composed
of name of ports, type of accelerographs and installation conditions, As for the type of
accelerographs, {wo kinds of accelerographs have heen used in the strong-motion earthquake obser-
vation network of PHRI. One is the SMAC-RB2 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 reporis.
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 Harhour Research Institute, are also available in the reports on site
characteristics®®,

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 and Table 4. Name of stations, record numbers, type of accelerographs, instaliation con-
ditions, epicentral and hypocentral distance are shown in these tables with the results of prelimi-
nary analyses. As results of preliminary analyses, the maximum of each component of original
acceleration without instrument correction, SMAC-B2 equivalent acceleration, corrected acceleration,
Integrated velocities and displacements 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-BZ equivalent acceleration denotes the acceleration data corrected by the frequency char-
acteristics of the SMAC-B2 accelerograph of mechanical type. The SMAC-B2 accelerograph had
been a main accelerograph in the network of PHRI and many accelerograms have been recorded by
this accelerograph. Because frequency characieristics of the SMAC-B2 accelerographs, however, are
nol 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 accélerograph so far.

Corrected acceleration denotes the acceleration data with instrument correction processed
through the variable filter which is briefly described in the preceding annual reports. For the
records by the SMAC-B2 accelerograph, acceleration components around 10 ¥z in freguency domain
are amplified by this procedure. For 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 only 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 o the content of low frequency components of

__9..,..
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records. Detailed descriptions of these filtering procedures are reporied in the preceding annual
reports.

Response specira, Fourier spectra and loei of corrected accelerations, velocities and displace-
ments of each record are also presented with the computer plots of time history data of accelera-
tions, velocities and displacements. As for response spectra, acceleration ratic of absolute
acceleration response to 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

Aftenuation relations of peak ground acceleration of corrected acceleration, peak ground veloc-
ity 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 mation,
larger of two horizontal componenis is used. There exist clear attenuation relations in both hori-
zontal and vertical acceleration data. Site characteristics of the stations, such as shear wave velac-

ity profile, are not considered here,
5. Amplification of Acceleration

Surface ground motion and base motion of the main shock were observed simultaneously at
Kushiro port, Hakodate port, Kamaishi port and Sendai port, and those of the after shock were ob-
served at Kushiro port. In order to examine amplification characteristics of accelerations at these
ports, amplification of accelerations, which are calculated by square root of the ratio of power
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Figure3 Attenuation Relation of Peak Ground Acceleration
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spectrum of the surface ground motion to that of the base motion, are shown in Figure 6 to Figure
16.

Amplification of accelerations of the main shock and the after shock ai Kushiro port are shown
in Figure 6 and Figure 10. Acceleration components around 0.8 Hz are amplified in the horizontal
motions and 5 Hz for the vertical motion of the main shock. In the horizontal motions of the after
shock, however, acceleration components about 1 Hz are amplified and amplifications are larger
than those of the main shock. In particular, amplification of the after shock in the NS component
becomes about two times larger than that of the main shock. Frequency at peak amplification of
the main shock are slighily shifted to the lower frequency side and amplifications hecome smaller
in compavison with the after shock.

The records by the station of Hakodate-M, which is the different accelerograph from the station
of Hakodate-FB for the base motion and installed near the Hakodate-F station, are used for com-
puting amplification of accelerations at Hakodate port shown in Figure 7 because the station of
Hakodate-F for the surface ground motion, which were to be triggered with Hakodate-FB simulia-
neously, did not work because of the problem of power supply. Acceleration components around
(.5 Hz and 3 Hz are amplified in the horizontal motion.

Amplification of accelerations at Kamaishi port are shown in Figure 8. acceleration compo-
nents around 0.2 Hz and 14 Hz are amplified for the horizontal motion. As for the amplification
at Sendai port which are shown in Figure 9, acceleration componenis around 0.2 Hz and 8§ Hz are
amplified.

6. Summary

The 1993 Kushiro-Oki Earthquake of JMA Magnitede 7.8 occurred in east off Hokkaido island
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Figure 6 Amplification of Acceleration at Kushiro Port(Main Shock)
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at 20:06:07,January 15,1993. Lifeline facilities as well as engineering structures were damaged by
this earthquake. The earthguake iriggered 27 accelerographs at 21 ports in the strong-motion earth-
guake observation network of the Port and Harbour Research Instituie. 22 accelerograms at 17
ports cut of 27 accelerograms at 21 ports were obtaired as digital acceleration data of three compo-
nents.,

The records of the main shock, and of the after shock at 23:43:14,February 4,1993 are presented
in this report. Original acceleration without instrument correction, corrected acceleration, SMAC-
B2 equivalent acceleration, integrated velocity and displacemens, response spectra, Pourier spectra
and loci of accelerations, velocities and displacements are reported as results of preliminary analy-
s8s. Attenuation relations of acceleration, velocity and displacement of the main shock are also
shown in this report, In the case surface ground motion and base motion are observed simultane-
ously, ampiification of acceleration is presented.

It was noteworthy that the peak horizontal ground acceleration of 469.3 {cm.”s*) without instru-
ment correction was observed at Kushire port, which was the largest peak horizenial ground
acceleration among the records which had been ever recorded in the network of PHRI since 1963,
and the base motion at the depth of ground level -77Tm was observed at the same time.
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Strong-Motion Earthquake Observation Resulis

of the Main Shock at 20:06:07, January 15, 1993
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Results of Preliminary Analyses of the Main Shock

at 20:06:07, January 15, 1993



RECORD NUMBER : S-2486
STATION : HACH{NOIE-JT-8

EARTHQUAKE DATA
Febpk Rk ke ok kbR otk sk bRk o

DATE AND TINE 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22. 4"
DEPTH 103. 2KH
JNA HAGNITUDE 7.8

Frkiiitck bk bk ook ke oiikoocoiosock ot bl ek kb ko R ior kg

PEAK VALUES OF COMPONENTS

NS LR UD  HORIZONTALS
PARAKETER OF THE VARIABLE FILTER
FC (12 0.256  0.256 0,427
NAXTHUN ACCELERATION (GAL)
ORIGINAL 92.7 10. 2 97. 1 9
CORRECTED 150. 9 99. 5 £.2 150,38
MAXTHUM VELOCITY (CH/SEC)
FIXED FILTER 8.33 9. 8] 8. 60 "
VARTABLE FILTER 8. 57 39
MAXTHUN DISPLACBEENT (CI)
FIXED FILTER 1. 80 .99 0. 80 2.2
VARIABLE FILTER 1. 07 .54 0. 44 179

# RESULTANT OF UORIZONTAL CONPONENTS
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RECORD NUMBER : S-2487
STATION : SOMA-S

EARTHQUAKE DATA
B e e T e et

DATE AND TINE 20: 6 JAN. 15,1993

LOCATION OF [IYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATETUDE 42°53.5" N
LONGITUDE 144722.4" B
DEPTI 108. 2KH

JMA HAGNITUDE 7.8

PEAK VALUES OF COMPONENTS

NS Ly U D HORIZONTA L
PARAMETER OF TUHE YARIABLE FILTER
FC () 0. 585 0.397 1. 244
MAXTHEN ACCELERATION {GAL)
ORIGINAL 18.7 16.6 5.3 8.3
CORRECTED 29 T.5 33.3
MAXTHUN VELOCITY (CM/SEC)
FIXED FILTER 1.09 1. 45 0. 47 1. 47
YARIABLE FILTER .29
NAXTMUM DISPLACEMENT (CM)
FIXED FILTER 0.54 0.28 0.18 0.60
VARIABLE FILTER 0. 10 0.14 0. 02 0.14

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : 5-2488
STATION : AOMORI-S

EARTHQUAKE DATA
AR AR R R A

DATE AND TINE 20: 6 JAN.15, 1993
LOCATION OF [IYPOCENTER
EPICENTRAL REGION SE OFF TOKACIi
LATITUDE 42°53.5" N
LONGITUDE [44°22. 4" F
DEPTI 103. 2K
JYA MAGNITUDE 7.8

Rk Rk kR ek R ook Rk ik fekioieiok stk Rk R bk el

PEAX YALUES OF COMPONENTS

NS L ¥ UD HORIZONTAL*
PARAMETER OF THE VARIABLE FILTER
FC (N2) 0.179 0.194 0.317
MAXINUM ACCELERATION (GAL)
ORIGINAL 38. 0 41.2 15.7 42. 1
CORRECTED 43.6 51.8 19. 7 55.0
NAXTHUM VELOCITY (CM/SEC)
FIXED FILTER 5.90 6. 1 2.98 6. 87 S
VARIABLE FILTER 6.03 5. 78 9. 35 6. 68
HAXINUM DISPLACEMENT (CM)
FIXED FILTER 3. 14 1.76 1. 02 3.21
VARTABLE FILTER 2.30 1. 60 0.53 2. 30

% RESULTANT OF IIORIZONTAL COMPONENTS
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RECORD NUMBER : S-2480
STATION : URAKA¥A-S

EARTHQUAKE DATA
Fasiskdckiciciokioob ook oo iobisoicklick ook sk ook bkl sboiokolog

DATE AND TIME 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPTCENTRAL REGION SE OFF TOKACII!
LATITUDE 42°53.5" N
LONGITUDE 144722, 4" E
DEPTII 103. 2KM
IHA BAGNITUDE 7.8

PELEEESTLEELE LR SESLLESIE L ST ESELTI IV ER I EET S LT LI L eI IE L EIIT LTSI OT LTSS S

PEAK VALUES OF COMPONENTS

NS E ¥ U] IORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC {1Z) 0.122 0.119 0.19%
MAXTMUM ACCELERATION (GAL)

ORIGINAL 173.5 133.3 48.0 184.0

CORRECTED 317.1 170.2 87.9 322.1
MAXIMUM VELOCITY (CM/SEC)

FIXEDl FILTER 24. 186 20.53 5. 87 24.23

YARIABLE FILTER 17.69 18. 91 5.43 21.2]
MAXTMUM DISPLACEMENT (CH)

FIXED FILTER §.42 6.85 2.02 9. 386

VARTABLE FILTER 5.08 §. 72 1. 05 8. 40

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : 8-2491

STATION TOMAKOMAL-S

EARTIIQUAKE DATA

DATE AND TIME

LOCATION OF HYPOCENTER
EPTCENTRAL REGION
LATITUDE
LONGITUDE
DEPTH

JHA MAGNITUDE

20: B JAN. 15,1983

SE OFF TOKACHI
42°53.5 N
144°92.4° |
103, 2XH

7.8

NS
PARAMETER OF THE VARIABLE FILTER

FC (HZ) . 099
MAXTMUR ACCELERATION (GAL)

ORTGINAL 77.5

CORRECTED §3.0
MAXINUK VELOCITY (CM/SEC)

FIXED FILTER 18. 22

VARIABLE FiLTER 24.00
MAXTNUM DISPLACEMENT (C¥)

FIXED FILTER 10. 56

VARIABLE FILTER 12.87

% RES

PEAK YALUES OF COMPONENTS

E ¥ UD TIORTZONTAL%
0114 0.157
51.8 18.6 86.5
27.2 £9.3
13. 21 5. 00 19. 45
15. 56 3. 73 24.25
6. 47 3.05 10. 91
3.93 2. 45 12. 89

ULTANT OF HORIZONTAL COMPONENTS

i
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RECORD NUMBER : S-2492

STATEON : KASIETHA-ZOKAN-S

EARTHQUAKE DATA
PRk koo R aiccic ook Rick kool ok deelo o ek

DATE AND TIME 20: 6 JAN. 15,1993

LOCATION OF NYPOCENTER
EPICENTRAL REGION SE OFF TOKACITE
LATITUDE 42°83.5" N
LONGITUDE 144°22. 4" E
DEPTH 103. 2K

JHA MAGNITUDE 7.8

Fick ik ciioRckick cckcsiocscoocisoiocoRooolnseo b s eicicknionk

PEAK VALUES OF COMPONENTS

NS ] Uubp HORTZONTAL
PARANETER OF TIHE VARIABLE FILTER
FC (liZ) 0. 706 0. 645 1. 585
HAXTMUM ACCELERATION (GAL)
ORIGINAL 9.4 10.3 3.1 10.4
CORRECTED 0.9 1.8 6.0 12,3
MAXTNUN YELOCITY (CM/SEC)
FIXED FILTER 0.97 1. 20 0. 56 1.21
VARIABLE FILTER 0.74 0.3
MAXTHUN DISPLACBMENT (CM)
FIXED FILTER 0.33 0.23 .29 0.43
YARIABLE FILTER 0.09 0.10 G. 01 0.12

* RESULTANT OF NORIZONTAL COMPONENTS
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RECORD NUMBER : M-1443
STATION : TOKACHI-H

EARTIIQUAKE DATA
**x***x**x********x*x**x***********x****x*$**x****x****x*x*x***x*x*x*x**x

DATE AND TIME 20: 6 JAN. 15,1993

LOCATION OF [YPOCENTER
EPICENTRAL REGION SE OFF TOKACHT
LATITUDE 42°53.5" N
LONGITUDE 144°22.4' ©
DEPTI 103. 2KH

JHA MAGNITUDE 1.8

RER SRS AR R R e 2 S e 2E e e e e ey e e Lt

PEAK VALUES OF COMPONENTS

NS E ¥ Uubn ORI ZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (I1Z) 0. 146 0.148 0.134
HAXTMUN ACCELERATION (GAL)

SHAC-BZ EQUIVALENT 209.0 260.0 95.7 268. 2

ORTGENAL 410.6 3.8 222.0 417.1

CORRECTED 406. 4 319.5 223.6 408. 8
HAXTHUN VELOCITY (CN/SEC)

FIXED FILTER 15. 27 17. 68 9.49 20. 69

VARIABLE FILTER 14. 49 16.91 1t. 04 19.11
MAXTMUM DISPLACEMENT (CKD

FIXED FILTER 3.92 3.95 5. 16 5.00

VARIABLE FILTER 2.66 2.93 4. 68 3.94

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : N-1444

STATION

EARTIIQUAKE DATA

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

DATE AND TIME

LOCATION OF HYPOCENTER
EP1CENTRAL REGION
LATITUDE
LONGITUDE
DEPTH

JHA MAGNITUDE

***#*************$*****X*********************$***#***********************

{AKODATE-H

200 6 JAN. 15,1993

SE OFF TOKACI]
42°53.5" N
144°22. 4 |
103. 2KH

7.8

PEAK YALUES OF COMPONENTS

NS E ¥ U b HORIZONTAL#

PARAMETER OF THE YARIABLE FILTER

FC (112} 0. 157 0. 181 0.254
MAXIMUM ACCELERATION (GAL)

SNAC-B2 TQUIVALENT 47.5 40.1 24.8 51.2

ORTGINAL 56.0 48. 4 27.8

CORRECTED 52.2 47,3 28.2 5T
MAXTMUM VELOCITY (CM/SEC)

FIXED FILTER [2. 68 T.20 5.41 [2.68

VARTABLE FILTER 13,72 6. 55 4 13.173
MAXTHUN DISPLACENENT (CM)

FIXED [FILTER 5. 17 . . 5. 17

VARIABLE FILTER 88 2.12 1. 26 3. 98

+ RESULTANT OF HORIZONTAL CONPONENTS
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RECORD NUMBLR H-1445
STATION : SENDAT-Y

EARTIQUAKE DATA
kbbb ik ik oo R ek o R Sk Sk o ko

DATE AND TIME 20: 6 JAN. 15, 1998
LOCATION OF HYPOCENTER
EPICENTRAL REGION SE OFF TOKACHT
LATITUDE 42°53.5' N
LONGITUDE 144°22. 4 |
DEPTI 103. 2K
JHA MAGNITUDE 7.8

PEAK YALUES OF COMPONENTS

NS i ¥ ] MORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC 2 0.206 0.328 0.303
HAXTHUN ACCELERATION (GAL)

SNAC-B2Z EQUIVALENT 10.8 10.5 3.3 10.9

ORIGINAL 24.4 19.5 1.5 24. 4

CORRECTED 26.1 tg. 2 1.7 26.1
MAXTMUM VELOCITY (CM/SEC)

FIXED FILFER 0.81 0.68 0.39 0. 86

YARIABLE FILTER 0.77 0.57 .27 0.79
MAXTHUM DISPLACENENT (CM)

FIXED FILTER (. 39 0.33 0.26 0

YARTABLE FILTER 0.16 0.08 0. 086 0

* RESULTANT OF HORIZONTAL COWPONENTS
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RECORD NUMBER : ¥-1446
STATION : SENDAT-NB

FARTHGQUAKE DATA
R e e e R £ 0 2 P e e T e Ty S e E TR S P e,

DATE AND TIME 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144722.4" B
DEPTH 103. 2KN
FHA NAGNITUDE 7.8

RES S SEIREEEERCEF LTSI PR AT S PR TR eI T e e O o T T T

PEAK VALUES OF CONPONENTS

NS E ¥ up HORTZONTAL#

PARAMETER OF THE VARIABLE FILTER

FC (l1Z) 0. 352 (. 352 0.352
HAXTHUN ACCELERATION (GAL)

SMAC-BZ EQUEVALENT 5.6 4.5 2.8 6.2

ORIGINAL 7.1 6.1 3.8 8.0

CORRECTED 1.2 6.2 3.8 7.8
HAXTMUK YELOCITY (CM/SEC)

FIXED FILTER 0.70 0.57 0.33 0.74

YARIABLE FILTER 0.63 0.41 0.23 0.65

MAXTNUYM DISPLACEMENT (CH)

FIXED FILTER . .
YARIABLE FILTER 0.09 0.07

=
[
=)
= O
o
~1

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : H-1447

STATION : KANAISHI-K

EARTIQUAKE DATA
*********************************$******************k$$******$***********

DATE AND TINE 20: 6 JAN. 15, 1963
LOCATION OF HYPOCENTLER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5' N
LONGITUDE 144°22.4" &
DEPTH © 103. 2KM
JNA WAGNITUDE 7.8

***#************$***********$*$**$***$X*********$$*****$*$$*$$***X**$$X**

PEAK VALUES OF COMPONENTS

N3 E¥ un NORIZONTAL%
PARAMETER OF TIE VARIABLE FILTER
FC (B7) 0.230 0. 2056 0. 193
MAXTMUM ACCELERATION (GAL)
SHAC-B2 EQUIVALENT 17.6 i4.0 10.3 19.0
ORIGINAL 26.9 30.8 19.90 31T
CORRECTED 26.9 29.1 19.1 30.3

MAXTMUM VELOCITY (CM/SEC)

FIXED FILTER L. 26 1. 30 1.0 1. 42

VYARIABLE FILTER 1. 33 1. 11 1. 11 I.37
HAXTNUM DISPLACEMENT (CM)

FIXED FILTER 0.40 0.51 0. 45 0.51

VARTABLE FILTER 0.22 0.36 0. 23 0.37

* RESULTANT OF IORIZONTAL COBPONENTS
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RECORD NUMBER : N-1448
STATION : KAMAISHI-NB

EARTHQUAKE DATA
R R T e T a——

DATE AND TINE 20: 6 JAN. 15, 1983
LOCATION OF IIYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE [44°22. 4" T
DEPTI 103. 2KH
JNA HAGNITUDRE 1.8

PEAX YALUES OF COMPONENTS

NS EW up HORIZONTAL®

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.303 0.291 0. 268
HAXTHUN ACCELERATION (GAL)

SHAC-B2 BQUIVALENT PS5 0.3 10.0 12.0

ORIGINAL 16.5 ] £5.7 19.0

CORRECTED ig. 2 (5.4 i8. 8
MAXTMUM VELOCITY {CM/SEC)

FIXED FILTER 1. 1% 3 0. 38 i. 36

VARIABLE FILTER 1.28 [.13 0.85 1.30
NAXTHUN DISPLACEMENT (CN)

FIXED FILTER 0.24 0. 2% 0. 381 0.33

VARIABLE FILTER 0.15 0. 19 0. 17 0.21

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : M-1450

STATION : OFGNATO-HMOUND- N

EARTHQUAKE DATA

DATE AND TIME 20: 6 JAN. 15, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SEOFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22. 4" E
DEPTH 103. 2KN
JMA MAGNITUDE 7.8

PEAK VALUES OF COMPONENTS

NS L # Uun IORTZONTAL*

PARAMETER OF THE VARTABLE FILTER

FC {iZ) 0.230 0.291 0.315
MAXTHUM ACCELERATION (GAL)

SMAC-B2 BQUIVALENT 29. 4 40. 2 16.7 41.1

OREGINAL 47.7 48.3 . .

CORRECTED 46. 8 48.9 23.1 50. 4
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 2.61 3.60 1. 5% 3.68

YARTABLE FILTER 2. 66 3. 60 1.52 3.65
MAXIMUR DISPLACEMENT (CHM)

FIXED FILTER 0.47 0.5%4 0.27 0.62

YARIABLE FILTER 0. 26 0.45 0.14 0.4%5

# RESULTANT OF HORIZONTAL CONPONENTS
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RECORD NUMBER : F-505
STATION : MURORAN-G

EARTHQUAKE DATA
****************#X********$****4\**i*************X*ﬂ\*******X**X***********

DATE AND TINE 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPTCENTRAL REGION SE OFF TOKACIH!I
LATITUDE 42753.5" N
LONGITUBE 144°22. 4" ©
DEPTH 103. 2KN
JHA MAGNETUDE 7.8

PEAK VALUES OF COMPONENTS

NS E ¥ uon HORIZONTAL%

PARAMETER OF THE YARIABLE FILTER

FC (N12) 0.085 0.134 0.158
HAXIMUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 89.86 118.5 34.17 126. 6

ORIGINAL 109.5 139.5 50.9 155.2

CORRECTED [03.7 139. 1 51.5 155. 6
MAXIMUN VELOCITY (CM/SEC)

FIXED FILTER 8.82 9.61 3. 68 10. 02

YARTABLE FILTER T.27 11,10 3.58 12. 32
HAXTHUM DISPLACEMENT (Ci)

FIXED FILTER 2.85 2.56 1. 10 3. 16

VARIABLE FILTER 3. 16 2. 25 L. 00

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-506

STATION : KUSIIRO-GB

EARTIQUAKE DATA
Tkl ke iooocekooooboc ok eooososopsok e el R R R R ok

DATE AND TIME 20: 6 JAN.15,1993
LOCATION OF WYPOCENTER
EFICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22.4" |
DEPTH 103. 2K¥
JHA MAGNITUDE 7.8

ki koo ook ok ek R ek ko ook ik ok gk

PEAK VALUES OF COMPONENTS

NS B ¥ Up HORTZONTAL

PARAMETER OF TIE VARIABLE FILTER

FC (N7) 0.035 0.081 0.072
HAXTHUM ACCELERATION (GAL)

SWAC-B2 BQUIVALENT - 155. 4 184.7 50. 0 200. 5

ORTGINAL 204, 2 262. 1 122. 1 976, 9

CORRECTED 204. 4 264. 6 109.5 280. 8
MAXTHUN VELOCITY (Cl/SEC)

FIXED FILTER 17.12 12.94 5. 82 18.51

VARTABLE PILTER 18.00 13.78 5. 74 18. 78
MAXTMUN DISPLACEMENT (CMD

FIXED FILTER 6. 47 2.10 0. 88 6. 70

VARTABLE PILTER 9. 16 .89 0. 86 9,28

% RESULTANT OF HORIZONTAL CONPONENTS
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RECORD NUMBER : F-507
STATION : KUSHIRO-G

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

BATE AND TIME 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SE OFFF TOKACHI
LATITUDE 42°53.5" W
LONGITUDE 144°22. 4" |
DEPTI 103. 2K¥
JMA MAGNITUDE 7.8

FRERRRRRR RO ook RO R R R R Rk R R R ok k

PEAK VALUES OF COMPONENTS

NS LW L)) NORTZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (112> 0.038 0.084 0.136
HAXTMUM ACCELERATION (GAL)

SHAC-B2Z EQUIVALENT 314, 7 246. 1 91.1 342.4

ORIGINAL 469.3 344.2 381.5 470.3

CORRECTED 467. 8 343.9 342. 4 467. 8
BMAXINUN VELOCITY (CM/SEC)

FIXED FILTER 64,12 24.27 1. 64 64,22

VARIABLE FILTER 62. 65 27. 18 7.16 63. 02
HAXTHUM DISPLACEMENT (CiD

FIXED FILTER 16. 17 5.30 1. 0% 16. 18

YARTABLE FILTER 18. 48 4.81 0. 59 19.5¢

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-508

STATION : HAKODATE-TD

EARTHQUAKE DATA

DATE AND TIME 20: 6 JAN.15.1993
LOCATION OF UIYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22.4" L
DEPTH 103. 2K¥
JHA MAGNITUDE 7.8

PEAK YALUES OF COMPONENTS

N S LW UubD HORIZONTAL#

PARAMETER OF THE VARIABLE FILTER

FC Chz) 0.081 0.072 0.103
MAXIMUN ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 30.0 17.6 i2 30.0

ORIGINAL 33.3 19. 1 [4.1 33.3

CORRECTED 33.2 16. 3 14.9 33.2
BWAXINUM YELOCITY (CM/SEC)

FIXED FILTER 7. 486 4.51] 2.43 3.32

VARIABLE FILTER 6. 14 4.50 2.52 6. 47
MAXTNUM DISPLACEMENT (CM)

FIXED FILTER 2.89 2.33 0.74 3. 117

VARIABLE FILTER 317 2.54 ¢.77 3.70

% RESULTANT OF NORIZONTAL COMPONENTS

—164—



14}

0Ll
T

(t088) sumy
06

08

0L ’ 09

o

i

g4-512pO3FH

8061

reudng - dpy

i
H4-01epoNeH  §0S-o [UEHG - Ne0d
m ! : ! ! u
; i i i i oy
g3-29eposel 805 [BUISLIO - MEON
("0es) suny,
09 oS 114 0t 0z 111 0
0%
et 0
m i i o
d4-21poiEH  306-d feusug - dn
T 0¥
i o
gd-9lepoxey  806-d 3L - NEOZ
: _ _ o
i i v
gJ-918poeH  306-d RUIELIQ - MEON

(Zsjum) UonBIs[8IDY

—165—

(zs/ma) UuoNBIa[E00Y



ozt

0t

001

("29s) aurr]
06

0L

09
0

g:1-ePONEH

8054

pawaL0) - dny

€:f-218p0NEH

%

o
i - . H oF
E1-=epoiey 06 PRI02L07 - AEON
(‘298) punry
0g [1}4 0¢ 174 01 1]
! I q o
i .
d1-91epodeH 805 pasoanod - dn
¥ o
: or
g4-91ePONEH  805-d PARLO)) - NEOT
T 0
DS S ——
m oF

93-91eposeH

80¢-d4

POy - MEON

{;$/w) vonrIsEY

(Zs/um) HONBID[220Y

- 166—



(*038) ouury,

1741 ort 00t 06 08 oL 09

T T T T T 1
| | | w i 0t

d:3-51pO¥EH 806~ wageAnby HVING - dn)
) ! : ! ! oe

e N

; i m o€

qJ-°1epoYeH  8OSd waEAmb DVIAS - NEGT
] T T {t-
o

dJ-91epoyeH  80¢-d weTeAmbg VIS - MEON

(*098) QuuIf,

09 0s oF g 0T ol 0
: w : ot
; i ; i 0g

g3-918pO¥eH 80§54 wapzainby OWIS - én
: " 0¢-

\ E&!f»q..&rﬁ{%f)i)ﬂ LY 0

gI-o1epoNeH 8064 WBTEATDE VNS - NEOA -
_ _ 0¢-
m : 0

wseAnbE DVING - MEON

H1-31epPOEH

8064

(zs/l.ua) UOnRIRE0Y

—167—

(zs/wo) UOiIEIS[200Y



{1098) aui

0L

ozl 0il 001 06
I ! m m
: :
dd-21epoeH  80S-F

gd-9epoieH

805

N PIXLT - MEON

09 0s

or

HJ-21epoeH

(ro9s) ounL
0f

8054

114

H-s1epOeH

805-d

I paxid -

g-21BpoeH

8054

NI PAXH - NEOT

€J-21BPOyEH

8064

19113 PXLT - MEON

(sfwo) Koo

(s/wo) ANDopRA

—168—



(*a98) sy
06

0L a9

i

q1-NBpONEH

8054

211 91qeLIeA - AN

g4-21eDOYEH

11 SGBLTA - NEOT

g.-918pONeY 805 191[1] S[qeteA - MEON i
("228) auny,
09 05 0¢ 0z 01 0.
T f !
— e 0
: 8
gJ-9Pp0EH R0S-d 1oL d[qeLeA - dn
T ! : &
i g
gJ-3EpoyeH 804 NL] I[GRUEA - NEOT
WI
!
o~ freves 0
i 8
q1-BpONRE] 806 Tolld I[qeleA - MEON

(s/wd) Au2opRA

—169—

(s/wa) L100[PA



¥l

0i1

("oss) ;W
06

001

aL
T

€J-978pONEH

806

B PRI - NEOH

g1-podeH 805 J9I[I PAXI] - MEON
(oms) aungy
03 05 0¥ ot 0z o1 0
T T T
. \ljjl.\\\ll (\\...r I
g4-1epodey 804 I paxyg - dn
T
LS /\ VoA /\\f/\\/f/\w\/ IO
dd-21epoyeH 8054 19151 PRXL] - NEOT
! ; T T
..... /AN AN YA S\ - " oo .
VY A VA i R 0
] I
805

11-912pO>EH

9L DOXLT - MEON

(wo) 1watasedsig

(wo) yuswaaerdsty

—170—



(o9s) aumy,

ozl1 o1t 001 06 08 0L 09
dq-oipoyey 305~ 1011 stqewep - dn
S A S | ]
q4-21epoyeH  806-d Tt AqELRA - NEOH ’
) W ! W
S N . S i ><> \/f. /\\ /1\><><>/\\/Ii<\|/./r\\ 0
g4-21epoeH 8064 I AqeUeA - MEON y
{o9s) uny,
05 or 0t 4 (11 0
! ! ! w ! ”
: : i T 1]

g4-aepoiey  80&-d

IN[L B[QRLEA - df}

gJ-91BpOEH  §05-4

i
g-°1epoye 806

1AL 2IqBLEEA - MEON

T 0

(o) 1wawaserdsicy

{ura) wawasedsig

=171



o
FT T I [P e Ty e e L L o e e L R
E k — E 9
=N P ] oF | w2-g ]
S 875 ] 2575 :
| ] ol
o o
0 t ' L
LE = L
i Esyd [
L ] 0
=
£ 4 — 2 -
- 3 e =
k ] @ 8
r N o -
-
3 ERS] E
TR N Luves g 5 L sttt Ji TR
(=] ~© -
8 5 5 g g 2 -
o = = -
o
ollEr UOIIBIS]a00Y (,8/uw1d) UOITEIB[BIVY BIN|OSAY
o
%E 9.0 .0 E ZE ]
Tl 23050 3 oF [ 220 ]
S 556 ] S| 558 ]
© 1 ol ]
(=g
U E E 2 UO'):_
wi ,@ff 3 U f
L 3 — N ]
5 m ]
2 A ]
=
2 4~ O . |
E i o k 3
3 3 G 3 3
i ] = ]
= -
= [ [
P PW N & ). VAW A 1 T I - LIy L 5: IARDELE ) Y Jita b b ) i CEE R T . 1 TR 1
[ o — o
8 2 3 5 8 8 8 2 T
P 8 <] -
-
OleY UOIBIa[e00Y (;5/wo) uohessEooy BINOSqY
o
g T e S T TP T ——g
S Raew ] =31 peyeen ]
% Fo AT : %" ENEAN 1
© | 3|
o
13 SF S
T: o F ]
. ]
L n i
b ]
£ ke I B . =0 RS
E — - b
Q- F 1
2R - 1
fowsens - 1
E % i S e 4
[= [=] — — =
=) - S 5 5] 8 3 =4 -
ol < [=] —
o —
2

olfeY UOREBIB|ETY

—172~

(;8/wa) voness|eooy ainjosqy

100

C.01

100

0.1

0.

100

10

0.1

0.0t

Period (s)

Period {s)

Period (s)



F-508.Up

F-508.E03N

F-508.N0O3W

F 530\'339 E Q_E 5B 8 0 E
ror—w . B N =N p
I 4 [=e RN p
{ 2
| RS wE R
1 C ]
L [7,) 4
St 4
T
E - w 9 E d —
L Q e C 3
o 3 (] I =
3 o C ]
s % s : N RS
= o = - . o P - - ~©
S e = S = - S 5
= <
(s/wo) Ayaojen aaneey {wo) weweoe|dsiq sAejay
[ ]
- j — e H q —
F[esese ] &f l ;
| SES 1 & 1
. i} g@,v |
£ q ™~ feld E 2
F E T 3
L i — [ ]
W
L J 2 L ]
~
- - O = 4 —
E b E 4
I @ F ]
- o L p
L L =3 ]
R \
- o~ o~ g -
E = B (= Ve I S E"«E o
- —
Lill et 1+ LI 3 1 EET N W W | LN WS | D, HTT R 1. TR L AdAaL 24 1 TN B Q
= =3 = - - O ) = - — -
S - - o
=)
(s/wia) Aoojap sanejey (wa} Jusweaor|dsi] aAnR|oY
L= Q
AL UL R LS L e R L e L e A e
IEET: ] af ]
558 ] C ]
LS Z[ ]
/ = )
- o (=}
3 L4 E WOE
2 H ] wi
B ’u')ﬂ }
E i »n L
p=
SRRSO SHP - 4~ © .
3 1 j s F
E ] @ L
F _ ] a E
............ - L
E o E
‘—‘_\—ﬁ-__:‘_
- -
ALL )y ) STENN ] i TP S W1 (TN 1 C). ITTN 1 TEIN S W 1 Ltiat g 1 TN I ] D.
o o — - @ o o — - -
2 - = ot - =1 S
o

1000

(s/wio) Altoojap, aaneiey {wo) wewsordsi] aanefer
~173~

Period (s)

Period (s)

Period (s}



g
s

jusuodwon NEo wsucdwon NE03 euodwion NEOT
14 g 0 ez i 8 4 0 ¥ 8 oy oz 0 0z-

lusuodioD MEON
L
sucdwon pMEON

juauodwon MEON

: J\/ ¢ 1 ( ¥
I m ” ] I L (swo) Awcopn | .

{wo) wowaoedsiq ! | |

._._..h_...m

PP I RPN ST W i i s
8054 8064 8054

{zH} Aouanbaig (zH) Asuenbaig , {zR) Aouanbeigy

00! ot 1 1’0 00k ot 3 L0 0ct ot 3

~174—

T T

T m«:q_._ ¥ .Q ..._..._ r)./(/..._... T m,.:... T

St

[ jon—| ] [ | neosa — ] [ | meon ——

{;8/w0) wnnoadg Jaunod
{,;s/wo} wnioadg tsuno4

Liasas s o o Lisery

{,8/wo) wnnosdg Jenoy

ae 8064 o< 8054



RECORD NUMBER : F-509

STATION : HAKODATE-FR

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

DATE AND TiINE 20: 6 JAN. 15,1983
LOCATION OF NYPOCENTER
EPICENTRAL REGION SE OFF TOKACK!
LATITUDE 42°53.5" W
LONGETUDE 144722. 4" E
DEPTII 103. 2XM
JHA MAGNITUDE 7.8

PEAK VALUES OF COMPONENTS

NS i ¥ (1)) HORTZONTAL

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.121 0.139 0.203
HAXTHUM ACCELERATION (GAL)

SHMAC-BZ EQUIVALENT 43. 6 34.2 20.8 44.3

ORIGINAL 47. 4 36.5 21.1 47. 5

CORRECTED 47. 8 36.3 21.1 47.8
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 12. 37 6.24 4. 20 12.72

VARIABLE FILTER 12. 80 7.23 3.68 £3. 14
MAXTHUN DISPLACEMENT (CM)

FIXED FILTER 5.72 3.25 1. 14 5.92

YARTABLE FILTER 4. 76 2. 80 1.02 4.92

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-510
STATION : HANASAKT-F

EARTHQUAKE DATA
EETE SRS S TSRS E IR L FTFET I TEIETTI IS ST IFI IS IE TS LT P LS EPC T I LTSS

DATE AND TIME 20: 6 JAN. 15,1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION SE OFF TOKACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22. 4" L
DEPTI 103. 2KM
JHA MAGNITUDE 7.8

ks ooneisoboioR b ook s sussoscoo oo ok Rk R ok ek

PEAX YALUES OF COMPONENTS

NS B ¥ U D HORTZONTAL%
PARANETER OF THE VARIABLE FILTER
FC (HZ) 0.067 0.085 0.171
MAXIMUN ACCELERATION (GAL)
SMAC-BZ EQUIVALENT o9 5.1 42.9 124. 4
ORIGINAL 148.9 163. 3 92.6 169. 7
CORRECTED 146.9 158. 4 93.3 170. 0
MAXTHUM VELOCITY (CM/SEC) :
FIXED FILTER §.98 5. 04 2.98 10.72
VARTABLE FILTER 8.49 6.96 3. 23 9.50
MAXTMUNM DISPLACEMENT (CM)
FIXED FILTER 2.56 1.61 0.59 2.99
VARIABLE FILTER 3.09 1.57 0.52 3.34

* RESULTANT OF TORIZONTAL CONPONENTS
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RECORD NUMBER : F-514
STATION : NIYAKO-G

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

DATE AND TIHE 20: 6 JAN. 15,1993
LOCATION QF HYPOCENTER
EPICENTRAL REGION SE OFF TOKACE]
LATITUDE 42°58.5" N
LONGITUDE 144°22. 4" E
DEPTH 103. 2KM
JNA MAGNITUDE 7.8

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

PEAK VALUES OF COMPONENTS

FC (HZ) 0.264 0.295 0. 295

MAXTMGM ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 47. 2 51.9 20.9 57. 8

ORIGINAL 82.6 88.5 38. 4 90.6

CORRECTED 82.6 90.3 39.72 9i. 9
HAXTHUN VELOCITY (CN/SEC)

FEXED FILTER 2.84 2.70 1. 18 3.13

VARIABLE FILTER 2. 64 2.64 1. 00 3. 17
NAXTMUN DISPLACEWENT (CH)

FIXED FILTER 0.28 0.1 G. 8 0.29

VARIABLE FILTER 0.21 0.15 0.08 0.21

% RESULTANT OF HORTZONTAL COMPONENTS
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RECORD NUMBER [-525

STATION : BITACHINAKA-F

EARTIQUAKE DATA

DATE AND TIME

LOCATION OF NYPOCENTER
EPICENTRAL REGION
LATITUDE
LONGITUDE
DEPTH

JHA MAGNITUDE

FC (NZ)

MAXTHUM ACCELERATION (GAL)
SHAC-B2 LEQUIVALENT
ORIGINAL
CORRECTED

HAXIMUM VELOCITY (CM/SEC)

FIXED FILTER
VARIABLE FILTER

MAXIHUN DISPLACEMENT (CiD)

FIXED FILTER
YAREABLE FILTER

20: 6 JAN.I5,1993

SE OFF TOKACII
42°53.5" N
144722. 4" E
103, ZKM

7.8

G.292 0.295 0.484

10. a. 0 [2.3
21 8.7 22.2
2 5 8.9 22.6
0. 84 L.07 0. 43 1

0. 86 99 0. 37

0.26 0.21 .1 0.28
0.18 0.17 G. 06 0.20

% RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUNBER F-536
STATION : OTARU-G

FARTHQUAKE DATA

DATE AND TINE 20: 6 JAN. 15, 1993
LGCATION OF NIYPOCENTER
EPICENTRAL REGION SE OFF TORACHI
LATITUDE 42°53.5" N
LONGITUDE 144°22.4" L
DEPTH 103. 2K¥
JHA MAGNITUDE 7.8

PEAK VALUES OF COMPONENTS

N3 E ¥ Uon NGRTZONTAL%

PARAMETER OF THE YARIABLE FILTER

FC (HZ) 0.697 0.103 0. 127
MAXTHUM ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 11.9 11.3 6.7 12.6

ORTGINAL 13. 8 13.3 1.7 15. 1

CORRECTED 13.9 13.2 7.7 15.2
WAXTHUM VELOCITY (CM/SEC)

FIXED FILTER 3.43 3.2 1.78 4. 14

VARIABLE FILTER 3.13 1.62 4. 19
MAXIMUM DISPLACEMENT (CHD

FIXED FILTER 1. 30 1. 50 0.65 L. 69

YARTABLE FILTER 1. 42 1. 42 0.57 1. 68

* RESULTANT OF HOR1ZONTAL COMPONENTS
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Strong-Motion Earthquake Observation Results

- of the After Shock at 23:43:14, February 4, 1993

—327—



i 4 <] 8 les =4 ANNOY9 NI H9=-04THSNA L
J . Il 6L 825 -4  GNNOY¥D NO 9-0uTHSNY L
G (aN) (HI) (SN)  HIEWAN
“1STG  (I¥9)"I0Y XYW  a¥0I34  NOILIANOD NOTLVLS
’
I
i
?
}
3 THIVB/YNYIY :
HONIROYROVHYAVYN = 1 (Lo coniinovi W2 96 @ RLd3d
QOUIH-OMIHIBO = [0 . . .
: 3.6°9Lov7L Ni2*2Go27 ¢ ¥ILNII1d3
OTHSNY : I
NOTO3Y QN THSNY
SIILISNILNI VW 6614 % "H3d €H:1¢7

S1TNSTY NOTLYAYISA0 IAVASHLIYVYI NOTLOW-ONQYLS

—228—



Results of Preliminary Analyses of the After Shock

at 23:43:14, February 4, 1993
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RECORD NUMBER : F-527
STATION : KUSHIRO-GB

EARTUQUAKE DATA
FRERRRRE oo e R R R Rk R R ek e ook Rk ok oo g

DATE AND TIME 23:43 FEB. 4, 1993
LOCATION OF UYPOCENTER
EPICENTRAL REGION XUSHIRO REGION
LATITUDE 42°57.2" N
LONGITUDE 144°16.9" L
DEPTH 94, KN
JHA MAGNITUDE 4.9

PEAK VALUES OF CONPONENTS

N S E ¥ Ub IHORTZONTALx

PARAMETER OF THE VARJABLE FILTER

FC (112 1. 183 1. 244 1.641
HAXINUN ACCELERATION (GAL)

SHAC-BZ EQUIYALENT 3.8 5.9 1.2 6.2

ORIGINAL 8.2 6.3 2.0 9.4

CORRECTED §.0 §.2 1.9 9.3
MAXINUM YELOCITY (CM/SEC)

FIXED FILTER 0. 18 0.34 0.08 0.34

YARTABLE FILTER 0171 0.30 0.05 0.31
MAXIMUM DISPLACENENT (CM)

FIXED FILTER 0.02 0.02 0.01 0. 02

YARTABLE FILTER 0.01 0.01 0.00 0. 01

* RESULTANT OF [LlOR1ZONTAL COMPONENTS
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RECORD NUNBER : F-528

STATION : XUSHIRO-G

EARTHQUAKE DATA
PRk kR e koo e Rk ok oloiololor o

DATE AND TIME 23:43 FEB. 4, 1993
LOCATION OF HYPOCENTER
EPICENTRAL REGION KUSHIRO REGION
LATITUDE 42757.2" N
LONGITUDE 144°16.9° L
DEPTH 94. XN
JHA MAGNITUDE 4.9

PEAK VALDES OF COMPONENTS

NS E W UD HORIZONTAL%

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.854 1. 165 2.001
MAXTMUN ACCELERATION (GAL)

SHAC-B2 EQUIVALENT 9.2 1.3 2.7 15,9

ORIGINAL 18.17 .5 6.5 20.1

CORRECTED, 18. 4 16. 4 6.3 20.0
MAXEMUM VELOCITY (CM/SEC)

FIXED FILTER 0.43 0.65 0.14 .68

VARIABLE FILTER 0.42 0.6 12 0.64
MAXTMUM DISPLACEMENT (CID

FIXED FILTER 0. 04 0.03 0.02 0.04

YARIABLE FILTER 0.01 0.03 0.00 6. 03

* RESULTANT OF NORTZONTAL COMPONENTS
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