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STRONG—-MOTION EARTHQUAKE RECORDS:ON: -
THE 1994 HOKKAIDO TOHO- OKI EARTHQUAKE
IN PORT AREAS

Yukihiro - SATO *
Masafami® MIYATA **
CUKoji ICHIIT T
"Toshlkazu MORITA .

' :__Susumu AL =~ 4

Synopsis, .

: The 1994 Hokkaido-_Toho-Qki_:Eart_hquake-:oﬁJMA .(Japan Meteorological -Agency ) Magniiude

8.1 occurred in east off Hokkaido island in Japan at 22:22:56, October. 4,1994. This earthquake triggered

30 accelerographs installed at 19 pors in the strong-motion earthquake observation network of the Port.:

.+..and Harbour Research Institute. 20 accelerograms out of 30 were obtained as digital acceleration data of

.. three compenents. observed.in port areas in Japan, i

<-:... This: report. presents - the strong-motion_earthquake observatwn resulls of ti-us carthquake and the ... .

. results of preliminary analyses .of the: 17, digitized. acceleration records obtained on and.in ground by.the .

. main shock The records of the after shock at 22:42:51; October 4, 1994, at 05:39:51; October-6, 1994 .

and at 16:55:39; October 9, 1994 are also. presented, Original acceleration without instrument comection,

. corrected  acceleration. with _instrument correction, . SMAC-B2 equivalent .acceleration, . integrated :
velocity and  displacement,. response_spectra, Fourier spe_ctra._and loci, of accelerations, velocities. and..
displacements are presented as resulis of preliminary analyses. Amplification of accelerations of the main

. shock at Kushiro port are also presented because surface .ground motion and base motion were observed:

.. simultaneously. there.. Attenuation: relations- of acceleration, velocity. and displacement of the main shock :

are also presented in this report,

Key Words - Earthquake, Port, Strong-Motion Earthquake Observation,
Digitized Acceleration Recard, Response Specira
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1. Introductio_n

Al 22 22 56 October 4 1994 an earthquake of JMA Magmtude 81 hlt nunhem of .Tapan The epicenter of the
carthquake was located in east off Hokkaido island ' in’ Yapan. The earthquake was named as '1994
HOKKAIDO-TOHO-OKI EARTHQUAKE’ by the Japan Meteorological Agency ( IMA ). This earthquake caused strong
ground motion in northern part of Japan, Many structures were damaged by the earthquake.

This: earthquake iriggared .30 accelerographs installed at 19 ports in the strorg-motion earthquake observation
network of the Port and Harbour Research Institute ( PHRI ). 20 accelerograms at 13 ports out of 30 accelerograms at 19
ports were obtained as dlgﬁa.l acceleranon data of three components. Ports where digitized accelerograms were obtained
were Urakawa port Tomakomal port, Soma port, Ofunato port ( on structure ), Tokachi port, Hakodate port { two
ground surface, in ground and on’ stmclure) Kamaishi port ( on ground surface and in ground ), Kushiro port ( on ground
surface and in ground), Otaru port, Muroran port, Aomori port, Hanasaki port, Keihin port {on ground surface, in ground
and on structure). The seven of triggered accelerograms, which were Onahama port, Sakata poit, Ofunato port { on
surface ground ), Akita port, Shinagawa port (on surface ground and in ground ), Shiogama port (in ground ), were not
able to be - digitized because of the small acceleration amplitude of analog traces of records. The three of triggered
accelerograms, which were Hachinohe ‘port; Ofunato port ( on structure ), Shlogama port ( on ground surface ), were not
able to be digitized because of unclear analog traces of records.” : :

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 1963 ' “**' . When great earthquakes’ occurred, such as 1968 Tokachi-Oki Earthquake, the 1978
Miyagi-Ken-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 #7737

This report- presents the strong-motion earthquake observation results ‘of this earthquake and the following results of
preliminary-analyses of 17 digitized acceleration records’ obtained on'and’in ground by the main shock. The records of
after shock at 22:42:51, October 4,-1994, at 05:39:51; October 6, 1994 and at 16:55:39," October 9, 1994 are also
presented. + Original acceleration without * instrument. correction;  corrected  accéleration * with” instrument * correction,
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. )

-Original Acceleration

-Corrected Acceleration

~SMAC-B2 Equivalent Acceleration

-Integrated Velocity and Displacement

-Response Spectra and Fourier Spectra of Corrected Acceleration

-Loci of Comected Accelerations, Integrated Velocities and Displacements

Amplification of accelerations at Kushiro port are also presenied as square root of the ratio of power spectrum of
surface ground motion to that of base motion because surface ground motion and base motion by the main shock wers
observed simultaneously at Kushiro port. Attenuation relations of acceleration, velocity and displacement of the main
shock are alse 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
-The Regional Bureaus for Port Construction of the Ministry of Transport

~The Port and Harbour Division, The Hokkaido Development Bureau of the Hokka:do Development Agency
~The Okinawa General Office of the Okinawa Development: Agency : i

-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
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2. Earthquakes and Triggered Stations

The 1994 Hokkaido-Toho-Oki Earthquake at 22:22:56, October 4, 1994 triggered 30 accelerographs installed a1 19
ports in the network of PHRI The afier shock at 22:42:51, Oclober 4 triggered 2 accelerographs at 1 poris, the afier
shock at 05:39:51, October 4 iriggered 5 accelerographs at 4 ports and the afler shock at 16:55:39, Octobér 9 lfiggereﬂ 7
aceelerographs at 6 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 1 ** s L _

The triggered stations in"'the network of PHRI the maximum of original Acce!eraiioné ‘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_'_sﬁock are listed in Table 2 with name of locations, name of stations, type
of acoeterographs and instaliation conditions. The name of stations are c.ér'nposed of name of port..s',.t:'y.pc of aéé:eiemgraphs
and installation conditions. As for the type of accelerographs, two kinds: of accelerographs have been used in the
strong-motion earthquake observation network of PHRI, 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 al present, Detailed descriptions of name of stations and
accelerographs are reponed:inrljrecading annual reperts. 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 o sit characteristics™ ™.
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Table 1 Details of Earthquakes

Eafthquakes Details
Data October 4, 1994
Main shock Time 22:22:56.3
Hypocenter

- 1994 llokkaido-
Toho-0ki
Earthquake

Epicenter Region
'Latitude_
Lbhgitudé

Depth

JHA MNagnitude

east off'ﬂokkaido

43° 22.3'N
147" 42.5'E
23km
8.1

After Shock

Data

Time

Hypocenter
Epicenter Region
Latitude
Longitude
bepth

JUA Magnitude

October 4, 1994 .
22:42:51. 8

east off Hokkaido

43° 51.8'N

147° [.3'E
4knm
6.3 -

After Shock

Data

Time

Hypocenter
Epicenter Region
Latitude
Longitude
Depth

JHA Nagnitude

October 6, 1994
05:39:51. 3

east off Hokkaido
43° 40.9'N
147" 10.2'E
30km
6.2

After Shock

Data

Time

Hypocenter
Epicenter Region
Latitude
Longitude
Depth

JHA Magnitude

October 9, 1994
16:55:39.0

east off Hokkaido
43" 33.3'N
147" 48.4'E
Okm
7.0
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3. Digitization and Preliminary Analyses

Procedures of digitization and preliminary analyses are identical with those descnbed 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 condifio'ns, epicentral and hyposentral distance are
shown these tables- with the results of preliminary analyses. As results of pre[lmmmy analyses, the maximum of each
component . -of .. ongma] _acceleration without instrument comrection, SMAC-B2 equivalent acceieratlon, corrected
acceleration,” mtegraied velocity and integrated displacement are presented in theses tables.. Computer plots of these
records are a]so presented in_ later part of this report w:th response spectra, Founer spectra and loci of accelerations,
velocities and dlsplacements

Original. acceleration used in t[us report denotes the dxgltlzed acceleration data wnh base line correction and withowt

instrument correction.

SMAC-B2 equlvalent ucceleranon denotes the acceleranon data corrected by the frequency cha:actenshcs of the
SMAC-B2 accelerograph of mechanical type, The SMAC B2 accelerograph has been a main accelerograph in the network .
of PHRI and many accelerograms ‘have heen rccorded by this accelerograph Because frequency characteristics of the
SMAC-B2 accelerograph, ho\s ever, ‘are not very sensilive: in high frequency range in companson wﬂ.h thoge of the ERS:

accelerograph of electrical type, the maximum acce!eratmns of records by the SMAC-B2 accelerograph are tcnd to be
smaller then by the ERS accelerograph. By this procedure of computing SMAC-B2 equivalent acceleration, the maximum
acceleration of alt the records, which were recorded by ﬂ;e ERS accclerogr&phs can be dlrcctoxy compared with those by
the SMAC-B2 accelerograph so far, : :

Corrected acceleration denotes the acceleration’ data wnh instrument correction processed through the variable filter
which is briefly described j in the precedmg azmual réports. For the records by the SMAC-B2 acce[erograph acceleration
components around 10 Hz 'in frequency dommain are amplified by this procedure. For the records by ERS accelerograph of
earlier type { ERS-B, C and D type ) accelerallon IS shghtiy amplified in accordance with frequency. For the records by
the recent type of the ERS accelerograph {ERS F and Grtype), phase characteristics of records are only corrected,

Integat:ons for computing velocities and dlsplacemenis are wnducted 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 which cut off frequency is varied
according to'the content of fow frequency components of records. Detalled dcscnpt;ons of these filtering procedures are
reported in the preceding annual reports, :

Response spectra, Fourier spectra and loci of corrected accelemnons velockt:es and displacements of each record are
also presented with the computer plots of time history data of accelerahons velacities and displacements. As for response
spectra, acceleration ratio of absolute acceleration respanse to the maximum acceleration of the. input motion,. absolute
acceleration response, relative velecity response and relative displacement response are’ presented As for loc: ‘corrected
accelerations and integrated velocities and dlsplacements computed with.the vanable filter are vised for p[ois



Table 2 List

of Strong-Hotion Earthquake Observation Stations of PHRI
triggered by the Main Shock

Name of

. Name of Type of Installation Ref. -
port ~station Accelerograph cdﬁdition: No. %
| Hanasaki | | Hanasaki-F _ ERS-F ground surface 298
2 Kushiro | 2 Kushiro-GB " ERS-G in grownd |
3 Kushiro-G ERS-G ground surface _
3 Tokachi 4 Tokachi-N ERS-C ground surface 298
4 Urakawa 5 Urakawa-S SHAC-B2 ground surface S
5 Tomakomai | 6 Tomakomai-§ = | . SNAC-B2 | ground surface 107
6 Muroran 7 Muroran-G “ERS-G h ground surface 34, 107
7 Otaru § Otaru-G ERS-G ground surface
8 Hakodate 9 Hakodate-K ERS-C ground surface - 298
: 10 Hakodate-FB ERS-F in ground, '
11 Hakodate-F - ERS-F ground surface
12 Hakodate-FR - - IRS-F = | on structure
9 Aomort ‘13 Aomori-G : - fERS?G ' _éround surfgde 107, 156, 298
10 llachinohe | 14 llachinohe-ji=S" | - SWAC-B2 - ground: surface 34, 107
11 Kamaishi | 15 Kamaishi-N’ - BRSIC ~ ground surface 351
|16 Kamaishi-KB ~ f " ERS-D- | in ground . 351 .
12 Ofunato. |17 Ofunato-bochi-S | = SHAC-BZ . ' | ground surface 107
| 18 Ofunato-bo-S | . SWAC-B2 : “on stricture . | 34, 107
- |19 Ofunato-mound-§ |~ “ERS-C on structure -
13 Sendai - | 20 Sendai-H. - . ERS-C ground surface 351
91 Sendai-¥B - ~ “ERS-D © in ground = - 351
I4 Soma 22 Soma-S: - . SHAC-B2 - ground surface :
15 Onahama |23 Onahama-ji-S : SHAC-BZ ground surface 34, 351
16 Tokyo 24 Shinagawa-S " SNAC-B2 _ ground surface 34, 107
. .|'25 Shinagawa-¥ .~ COBRS-C . | in ground 34, 107
17 Yokohama | 26 Yamashita-FB ERS-F in ground
27 Yamashita-F ERS-F ground surface
28 Yamashita-FR ERS-F on structure :
18 Sakata 29 Sakata-S§ SKAC-B2 ground surface .f34
19 Akita 30 Akita-S SNAC-B2 ground surface 34, 351

* 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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4. Attenuation Relations of Acceleration, Velocity and Displacement

Aftenuation relations of peak ground acceleration of corrected acteleration, peak ground vélocity and displacement
compuied with the variable filter are shown in Figure 3 to Figure:5/ Results ‘of horizontal and vertical motiens are
shown together in these figures. As for horizontal motion, farger of two horizontal components is used. There exis! clear
attenuation relationship both horizontal and vertical acceleration data’ Site-characteristics of-the: statmm such as shear
wave velocity profile, are not considered here. ..
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5. Amplification of Acceleration at Kushiro Port

Surface ground motion and base motion of the main shock: were. ohserved simultanectsly: at-Kushiro' port. In ‘6rder to
examine amplification characteristics of accelerations at Kushiro port. Amplification of accelerations, which are computed
~ by square root of ratio of power spectrum of surface ground motion to that of base mgotion, are-shown in Figure 6. -

Acceleration components around 1-2 Hz are amplified in the Lorizontal motions and 5 Hz for the vertical motion of the
.main shock. .

8 | P T T T T Y T | S S e

- | ——— EW Componnent -Kushiro Port -
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--------- UD Componnent |- (Main ShOCk)" -

[

Amplification
: o

b

Fre’quency(Hz) o

Figure6 .'Amp'liﬁcat'id:ﬁ' of Acceleration at Kushiro Port {Main Shock _ah October £)



6. Remarks for Records

6.1 Remarks for Records Obtained by the Main Shock

The cut-off frequency of a high pass filter for integration of digitized accelerogram should be varied in accordance
with frequency characteristics of an accelerogram from & point of view that SN ratio should be h.igher than some constant
level for every frequency component and at the same time the physically real signals should be preserved as much as
possible. On the other hand, cut-off frequency of the high pass filter should be constant for any accelerograms from a
point of view that the preserved real seismic signals should be filtered out by same filler for purpose of comparison
between two or more velocities or displacements even if integrated errors are more or less included in them. In arder to
satisfy a wide range of applications of the strong-metion records from the various view points, the authors proposed two
methods of correction of an accelerogram to obtain integrated velocities and displacements. One is a method with a fixed
filter and the other is a method with a variable filterss.

Cut-off frequency of the fixed filter is 0.154 Hz. Therefore wave component lower than 0.154 Hz is removed. On the
other hand, eut-off frequency of the variable filter varies with each record. Therefore results of velocity and displacement
are different for each record.

For example, cut-off frequency _o_f the: ré_cord oblained at Hanasaki port by the main shock is about 0.014-0.026 Hz.
Therefore time history of the velocity and d{splacemenl with fixed filter are quite.different from those with variable filter.
Maximum velocity an.d'displace'meht are ‘also different for. each other.-We can’ find that ground motion of Hanasaki
(F-681) port contains long period components. From such a point of view, records obtained at Kushiro, Urakaﬁa, Ctaru,
Muroran, Aomori and Hakodate port contain long period components. :

6.2 Remarks for Record at Hakodate~FB station 3
Prefiminary analysis of the records at Hakodate-F and FB stations indjcated that the direction of the accelerogr:_;bh at the
base rock ( Hakodéte;FB ) is rotated about 47 degrees 'reiativ.e'!b'that at.the ground surface. Since a more comprehensive
study is currently underway, the records frori Hakodate-FB station published in this and Previous Téports are not corrected
for the di;_‘_ecli'q_n rotation, The ‘readers should be aware of this remarks when they use the records from Hakodate-FB

station.

7. Summary

The 1994 Hokkaido-Toho-Oki Earthquake of IMA  (Japan Meteorological Agency ) Magnilude_s.l__'bccurred in east
off Hokkaido island in Japan at 22:22:56, October 4,1994. This earthquake caused strong ground motion in :{onhem part
of Japan. Many structures were damaged by the earthquake, TR

The earthquake triggered 30 accelerographs installed at 19 ports in the strong-motion earthquake observation network of
the Port and Harbour Research Institute . 20 accelerograms out of 30 were obtained as digital acceleration data of three
components observed in port areas i Japan, o o

This report presents the strong-motion earthquake observation results of this earthquake and the results of preliminary
analyses of the 17 digitized acceleration records obtained on surface ground and in ground by the main shock The
records of after shock at 22:42:51, Qutober 4, 1994, at 05:39:51, October 6, 1994 and at 16:55:39, October 9, 1994 are
also presented. Original acceleration without instrument correction, corrected acceleration with instrument correction,
SMAC-B2  equivalent acceleration, integrated velocily 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 at Kushire port are also presenied. Attenuation relations of acceleration, velocity and displacement of
main shock are also presented in this report,

It was noteworthy that the magnitude of the 1994 Hokkaido-Toho-Oki Earthquake was 8.1, which was the largest
magnitude among earthquakes which had been ever obtained in the network of PHRI sinee 1963, and the record of rock
was observed at Hanasaki port.
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. Results of Preliminiary Analyses of the Main Shock
at 22:22:56, October 4, 1994



RECORD NUMBER : F-681

STATION : HANASAKI-F

EARTHQUAKE DATA

*************************************************************************

DATE AND TIME 22:22 OCT. 4,1994

LOCATION OF HYPOCENTER
EPICENTRAL REGION E OFF HOKEAIDO
LATITUDE 43722.3" N
LONGITUDE 147°42.5' E
DEPTH 23 .0KM

JMA MAGNITUDE 8.1

*************************************************************************

PEAK VALUES OF COMPONENTS

NS E'W U D “ i HORIZONTAL*

PARAMETER OF THE VARIABLE FILTER

FC (HZ) 0.023 0.020 0.032
MAXTMUM ACCELERATION (GAL)

SMAC-B2 EQUIVALENT 227.1 277.0 142.0 281.3

ORIGINAL 380.3 346.2 255.6 395.5

CORRECTED 367.2 350.7 266.8 404.3
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 27.60 22.46 14.24 29.14

VARIABLE FILTER 27.85 28.61 15.93 31.95
MAXIMUM DISPLACEMENT (CM}

FIXED FILTER 8.29 6.30 5.26 8.48

VARIABLE FILTER 28.75 30.58 15.20 0 31.74

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-671
STATION : KUSHIRO-G

EARTHQUAKE DATA

i*i****************k**i"’!'&*******i**i‘l&ii***tt***ti*!iti*******i**‘****ﬁ*

DATE AND TIME oo 'ﬁx22.22 OCT. 4,1994
LOCATION OF HYPOCENTER 3
EPICENTRAL REGION . E OFF HOKKAIDO
LATITUDE . . 43722.34
LONGITUDE _ 147742, 5(
DEPTH © 23, 0KM
JMA MAGNITUDE : 8.1

i*i*ﬁ‘k*‘k****t*****ii*******************tii“*&ii*****t*tti*&***i***i*i“i’i

“PEAK VALUES OF COMPONENTS

FC {HZ) 0.035
MAXIMUM ACCELERATION “(GAL)
SMAC-B2 EQUIVALENT 9 - 68.0 216.6
ORIGINAL : 196.6 268.5  111.9 274.1
CORRECTED : 196.9 267.7 116.5 272.5
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER . 019590000 20.96 6.62 22.88
VARIABLE FILTER 20.22 20.19 6.21 22.43
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER 4.05 -7 2.90 4.97
VARIABLE FILTER

9.01 -  7.06 14.39

RESULTANT OF HORIZONTAL COMPONENTS



081 ot : 091 - 051 N oz o oot 08

; ; : ._ : : 00s-

m .
; : _ " | T : : R 8%

D-omysny 19-d . T . o Tewsug-dn U
T T 008~

— 0

D-omysny 1,94 : o - . [PUIBUQ - YHON

005-

v 0
: : 005

D-oimsny 1,94 TemguQ - 1589

06 : 08 oL 0 Log ERULL g, e oLt g
_ ) _ ) ” 00s-

e e e TN T y o
: : . — D-OImsnY 1494 . . . . . em@no-dn X%
— ; ) ; 00s-

“ : hiv o L.|.ﬂ " . .. P . e O

TD-oNSNY 1704 T [BUIBLG - qHON -
. 00s-

- Bn et Ao i i a1 o A AL S LD ..-r—.,._.-rr_r.—.; " 0

i g AN N W O Y s

005

D-oIysnY] 1£9-4 B30 - 1589

(;s/wajuouLY

(GS/W)UonRIBANY.



i

(s)ewry,
o8l oLl 091 oct (12 SRS REIRR 13 ozl ot 00U <t 06
i ! :
D-oysny] L9 patauoy-dn
- - W -
D-OIYSI 1L9-A. - PewaLio] - UoN
! J !
_ . D-oIgsny 119~ _ Pa102LI07) - 158T"
. {syowrify
06 08 oL . ®» 0 T o o€ oz o oo
4 o o xif##. .up...:imm
y _. DroIysy 1L9-d h panano) - dp)
m .. i %L - R AR
_ : Dronysniy 1.9-4 PRIILIO]) - UHON
!
..},\;\f{&?}m-l T . B %%é N m.m. L o . w.. o “

D-onysni 1/.9-4

T pa10allo) - 15eY

00¢
005-

005
00s-

008
00-

005
00%-

00§
005~

005

(;S/wa)uonIa[R0y"

(S/W3)uonrId|23Y



sea(S)euLy,
ort

ogl

1141

001

06

5-ONySTY 1264

T45VIAS - dn

ooe-

00c

TUS[PATIDA ZA-DVIAS - THON

D-ONUSAY 129

T T
. - e A e At
i i i i

0-0TYsTY [L9-d JuIRAINDT 7G-DVINS - 158

os L R o ot o

w o o 0

— DOy 129+ _ TRAMBE C4-DVINS - 4
T
D-ONSNY 1291 | TUSTeAINDE C8-DVINS - THON .
! _ o . . o . ;
; %%%%1&% TOCET R ST
i i e
1us[ealnbg Zg-OVIAS - 1583

Dromysny 1£9-4

(zs/o)ucnEISiessY
AT —

(sfun)uontIAEY



H-0MYSI TL9-d

oAt paxid - 15e9

08t 0Ll 0st 141 0Et 174l Ot1 001 06
_ _ _ . 0s-
Sl - i N A N P 05
Dronysnaf 1.9-4 I paxti - dn)
Ko 0s-
D-oMysY [£9-4 Tt poXid - YoN
! 0s-
e e Posacry o}
D-ONGSAY 129-d _ R paxig-seg
S (s)emry P e
06 08 05 (spwiL ar o 113 0
T 05~
0
D-onysny 1/9-4 I PIXL] - 4N
| T — 0s-
H-onysnyy Fw-m _ huzwu nuwm -.::oz 05
T T 0s-
e AN AP ..£,<..>J<b<5 <§135 " ¢
05

(5/w2)A119019 A

(s/2) 419019



(SR,

obt 0El

001 06

D-OINSTY 120

Droagsny 1494

TaIfId SIqPLEA - ON

e 0, {%
4

-onys [£9°d

coASyemry”
o (s)amr] o5

T FIGUIUA - 1593

T

P

A

IS m_.ewz..g - an

D-OTGSTY 179 -

T

Tl AIqELEA - [HON

O-0mMYSTY 12974

T T

O-orysni 1£9-4

JBNLT SIqeLIR A - 18T

0g-

0t
0€-

0g
0¢-

‘0

(sfu2) K100 A
— 49—

(s/wa)Ao0]ap - -



R

OL S e e
M M | - m o
: -D-onYsy L9 Jol poxtg - dny
- O-edysny /94 IO poXId - THON
) _ m B

06

Oromysnyy 194

To[I] POXRLY - 158Y

o o
08 oL 09 s o il 0z g 0
: N A4
NS N
_ : : D-ONGST 12971 _ : T[4 poxTd - AN
“ v i
D-OIGSIY 125-d TaNId PaxId - [HON
_ _ ) 1 A _ _
YRRV A U e
IV EWY W N Y
iy |
ToMId paxtd - 1584

D-onysny 1294

wy

(mo)lﬁsmaau]dsgq

(wonuswaordsig



081

991

0st

(s)yauu;
ovt L 0ttl

oog

ott

001 06

= ht..l..fu .............. <|.....\\1l...f. L
m w w
D-0IUSNY 1£9-d 9t AqELEA - Af1
i . _ i
pronysny 1/9-4 13)[L S[QELEA - ION

06

' 08

0L

‘09

Hromysuzy 1/9-d

syatur
0s (Houn oF

0t

0

D-oausny 1,94 -

“ _ w " ;
: S
i i i
_ O-ONySTY 1494 B 1ML dqeireA - dn
_ - L AAMA |
R ATV
, ()(R\,\ T
; m. : S o
. D-oagsny 1L9-d I J[qRIEA - 0N
i T T 7 —
W A ! - - R R
_ _ ﬂ _ TSIl SIGPHEA - 1585

ot

91
91~

(woyuswaoedsi

(wayuaurazedsig



V3413348 3SNOdSIE

("338) Q0I¥3d TVINLYN d34WYANN
"y i3 K- "l ‘0

Nl

/ 3

— 4

B N RN I

\J -

'$0°0 =H S
{"338) QOId3d TTVYHINLYN GI4WVANN

"y ‘< 2 "1 0

o

| \m

| —— \/\.

I A .

\ Vo |2

L :

N 8

S0°0 =H =
("23S) GOT¥3d IVYNLYN QIJWVANN

“y s 2 " 0

— o

™ -
NNal N
W

<00 =H

CPIRELETLL=0470)
9-QUIHSNA  HLIY¥ON 149~4

(W) ANIWHIVILSI]
AATLIVIIY XYW

IATLIVIIE XYW

(TO3S/HIIALTII0NEAN

T30V ONNDYY XvW Ol
“J3V 3INT10S8Y XVW

40 0ILvH

YH1l3)3dS 3ISNO4S3IN
("J235) 40Id3dd TTYHNLYN ¢3dWVYANN

Lt e " e i 0
. \\\\1 =
/rl//fil _ /\5< b
NN .
d N
v e
ny
$0°0 =H 8
. (*23S) A0T¥3d TYHNLYN AIJWYAND
g g 2 L 0
\\ b
- )
\\\l!!lrl}///\)f \\ ©
A P~
N |E
Y vy m
(o]
s0°0=H =
(*238) QOT¥3d IVHNLYN dIdWYANN
"y e *2 "1 0
/\);x s
i

s0°0=H

(*2389L78E=24/1>
9-0YTHSAN = LSVI £29-4

(*23S/WIIALIIOIAA

(W) LNBWIIV 4S8 1

"0V GNNOHY XYW OL

IATLVIIY XWW ANTLVIZE XYM

TV IUIRT0SEY XVH

40 0Ilvd



(ZH) AON3NB3Y4
02 kL S0k LG 0

"0

‘0L

“oe

DZONTHSMY  dn 1494
S(ZHYAON3NDIYL o
g2 sl otgrh. v 0
N

N

it

iy

"0

<]
"0sb’oeL "0 09 "og

D-QUTHSNY  HINON - 1J9-d
. o CZHYAONZNBIYA
02 - sl gL g

~1 7
T~
[

w-omH:max. L LsY3 _ rno:m.

K TR
oo

0

“DS1'0ZL "06 "09 0%

L WAYL1DA4S ¥3ITHNO4

WNELDEdS "¥IT1UN0d

Ly

_-NﬂﬁLDBdS ¥3ITHN04

{*J35) 40IY¥3d vunLy

‘YyLd3ds

13

ISNOdS3IY
N Q3dWYaNN

2 . L ‘0

e

"y

mGJUH:

”mﬁ.um

§) QOT¥3d
Yoo

WYNLYN Q3dHvaNn

A R

VAN

T

S0°0=H

HA..um

§) .40Ty¥3ad

IVUALYN dIJWYENN

T e A "0

™

N

S0°0 =H

(7338967 08=24/1)

S-9-0dIHSMH

dan . L2g-4

o

STgL 2

W

S

0

"32¥ ONNOY¥Y X¥W OL
£.723V_31N70SEY XYW -

(W2) LN3IWIIVI4SIq
S 3ATLYI3Y XYW

("238/HIALIZ0TIA
ANTLYIZYE XVW. T

© 40 0TIy



(WD) LNIWIOVTILSIA FAILYIEY = QY {23S/WI)Y ALID0T3A JAILVI3H. = Ad (v "J0Y. JENT0SEY = VY (038) QO1d3ay = Y3d

86°' 02 0°82 ¥95°6 92°6¢ 012 €G1°Z1L LU'1E L'ge -7 96¥’Gl Ll'GE ¥’ 8t 62522 vS'EY 9°'G§ oo’y
11702 BT ogl’'g £V’ €2 S P2 G60°ClL 19782 0°82 ¥o6° L1 2L° 64 82t 099°61 181t 8 €S 08¢
lE€'6l - 87°¢g2 ~* 895" L P 02 - P52 org'e 91712 2°92 6% 6 ge'Ee 0'6¢ alg'vl LL°Z2E | "Gv 09'€
80 02 §'62 862’9 82’ 1e 9°62 £€19°1 28722 01 So¥ '8 GL'EZ. . 6'82 SGPE'GL 66°8Z v 2g Qv g
¥5 0Z 6°0¢E 096°S 68 ld. 0°8Z 6Z5°9 86 €< 662 gLl'g £6°62 g'le G§ol'El 09'8¢ [ Q2'¢
ég’ e £° €L 6015 €¢'€d 2764 2eL’9 vg e 092 v1i6°9 §2'¢2 v'0¢ -G9e’0 gi'0g GGy o0'g

L

gL72¢e §°9¢  9l0°G Bl'we T 1782 6i8°9 08 €2 L'yeE 199°8 L9762 LoEYy gar' L1 Q0'EgE L71S (034
08°€d vy Z19°'g 08°82.. v're 189°9 8 Ld. .. P 6L 2l8'6.. 2564 . . L19G 695°91 <ZE° b 8°96 05°¢
Qe ¥ Gy 168°9 - Ev B2~ 0'6F Y8t ® 25°EE 0° 89 £€¢5°6 §4'98 ¥'G9 - 9lg0l Q9ETQV S'vi ¥ 2
g9 vz 8’99 €607 L oy g v 89 Zrg’ e FAArAS (S Lev ol 0l &9 2748 8258l 28°¥S L 1gl 02’2
g8 v v 1lg g2Ze’¢  00° 0t 8G9 0558 Gy 'GE .. €£°G§ 641701 . 8E"QOV. . L70CI GB6 Il O0E 9F v'8ll 002
€8 ¥Z 6'v. ..ys2’. §9'¢t - g7l8 El8’'8 G1'IE P 1B 912’ Ll 952k 6221l . €le'8l l0'6% Fr8ll 06"
8¥ ¥ [£8 ErS 8 Ll*ge " 07101 SLL°il ¥Biv L Eb LLr'gl €L°19 2'l6L - lpg'9Z 10°96 2R T A gg’l
8F 't 016 786’8 09°8¢ 0°921 PPEEL BLT LS 6°¥81 a¥g 81 80" 1L 6°LS52 . 989°GE 2Z5°0Fl 9°.igPk 0Lt
6252 6°96 #Zv'6 L6 0¥ . g8kl 98Z2°9l E2'89 . .€'2¢2. Orl'I2d IL'lit O'6ly g.1°60 10092 1'S001 09°I
8892 g o0l 0EZ' 8 ¥6 8¢ £ Lyl SEP Ll 28°1l§ 97102 ggg vl 00719 9-182d 6l1°'92 847 1ll 8 88¥F 0s° 1
pe'gz.  D'e0l G881 L' gE 0°LGI 195°01 12°8%.. £ ¥l gig'¢l. 15719:.. 1992 909°'2Z G&'P0O! €E°GEP or'1
PR AR RN g856°9 gl 8¢ 9191 26L°¢ cL°05 g'902 0gl’'0l S8°6G G lEZ LBE'QE BO'SKL 1°0DILL Qg1
L1262 - 17221 268°9 9¥ ' 6E S'v6l 11876 89" Fs 6'2l¢ 899°21 66°69 6" LlrE vEL'lZ &1'9l1 ¥P'6LS ge |
0E°52 Z2'92t gES'Y  EL'BE- BTLIZ vZ8' 8 LGS L"22¢ g8L7€t 01°6L ¥ 0S¥ 16272 L1121 978Gl oLt

L' 62 2 1Pl PEL' ¥ i8° L€ £°G61 LL'g 8G 1y vieve 6LE"L ¥’ 1§ 9°' 162 16t°'8 96°'€9 S'IEE 001
289°¥e 0 g5l €2€°G . ¥S 6L S Ove 0el" L g€¥ 'SS .- §T0%E 286°6 20°0L ¥ lep - ¥RZ279L POT2L1 €211 S6°0
Ev € 17291l Ely'S ¥aéb G'ELZ g8l’® 15 ¥9 8 DEY € 21 GE™ 1B Z°L6S [ FO¥'2Z 88 LG O0°Z6001 0670
287 €g2 G'8dl 120°6 02°8E 2 082 ¥ov 'L 06° 19 ¥ o0y GlG6'6 28’8l 2 ' Zvs 1€8°6l G68°6¥l &°€E80l €8'0
66 £2 9°gll 620"t 06°6e ° G°gS 282°§ GG EV g712E €EL' L 90°'¢S  9'0FP S 925°LL eiZrl 171201 080
20 v g7 lgl 2Ll E |G EE 16l §88°¢ 6L'8y - §°21F 86¥%° ¢ gt 2l g7 164 LG Gl i6°1€l 8°260L S1°C
91" €d 27202 229°¢€ ~Q96°EE - v U6 0ig’g 60°'9F - :1"80F - ¥G2°9 g8'89 g9°80§ 98,79l 10§l v 2ZGEl 0L'0
g e ¥'0¢¢ BOF €~ 98 GE 0°84¢ EEl'G Gl 0G Z 28y Z6L°9 00" 19 6°GES Lig'gl L0°0El 0'IlB21 G9'0
66°G2Z 8’162 g08’'t 68° 1y~ G'EQF PI8'Y 28°'6¥  .0°9€9 6.l 9 ¥9'89  0'2LL . pveZ'6l 28102 Pk LIIZ 0970
69° 52 L'962 .  ZBO° V¥ 15°8v S°S¥S 650’9 a8 0l 1661 929" 1 vl 88 ¥ L66  BZE'LZ GZ'ZIE€ 9°99GE S5O0
‘0" €2 £'GzE ¥EG'E 98" ¥~ 97199 €60°§G L6'6G g'808 G8§'¢ Ly 6L G'gEot ¥pL°02 BE'[92 L°'GLZE 0G0

vy gl | "0EE G25°2 ¢6° IE 6°005S 89g°¢ Pl gy --2°699 B0V 8 28  0'p6.L EEY'B So°lEL 1°8E8L S¥'0

Ge'gl . G628 106l 16°02 &'0iy igb'Z GR'OE - Z-El@ LiZ'€° Ol °G6L 986'8 E€1'86 2°0291 OF'0
"Ll 0'BEE G682l 8L°ZZ 602y 89L'|l Z6°0f D0'ELG €9.°2 D2°Gy 9°068 188°) 89°8El 6°6ESZ GE'Q
Fl 215 € 9GE © G8O'l--'08'ZZ 0'Gly 6.y 1 IB’iE L'BVO ¥S8°| LL'BE 9°Gle IbL'E EF'EL G EPAl 00
29'01 g'vpE€ D89'0 . gi'&l 6°Gey lOD'! BG'SZ . S'EEQ €28°1 BE'RE P GEE  IDE'S  €1'v@l O°GEZZE GZ'D
S0°6 ¥ 0EE L0G'0 €SPl 9'60G 2G9°0 €5°0Z 0°2G8 Q18’0 £9°92 v'S6L GlL°Z Il°GE G'9€lZ 020
1£°G 9 €€  1.2°0 lZ'B l'ygr  GGE'G £8'2l 2°228 2.0 8Ll 0'GE® - Gl2'Z HE'PE L' IEBBE SL'O
gL € ZIEE  tL1°0. . 8L'G © 9'Gyr 0OS1°0 85'L 8965 OL1'0 29°6 2'069 1650 29°GE G IEEZ 010
£9°0 S'¥lz  Ll0°0 ¥L°0 $"9.2 8100 LL'0... Z'082 €l0°0 120 1°982 9£0°0 0%'€ 9'165 G0'Q
AY oy gy AY oy @y AY vy a4 AH vy QY AY vy ¥3d
052°C = SNIJWYD 0010 = 9NidWva 050°0 = 9NIdJWva G200 = ONIdWYd 0 = ONidWvd
{03%) 00°0 = HI9NIT Q3ddINS .. (93S) BB'G6S = HIO9NIT INIL
(¥9) LL°192 = "0V GNNOYS ' XVN ¢23330010°0 = IWAYILIN] ONIHJWYS | €2°22°¢0°0L v661 = IWIL GNY 3LvQ

 9-041HSNY = NOILVIS = NO!1L123d500 : = TYNOIS 1S¥3 = LNANOJWOO L19-4 = (OHOO3¥

ANY103dS 3SNOJSTYH



(W) LN3IW32Y14S1Aa 3AILYTI3H = GY (33S/WD) >Puoon> m>_h<me = AH .- (YD) oo< wPDJOmm< = ¥¥... (03S) Q0IH3YE = ¥3d

£22°9 1§67 12 6'€d hmv.h g2’ mm 502 896° 1 88°¥Z . 1702 Nm¢ m.u mm g2 §'€zZ " 8SL'¥l . DE'IZ p-9€ oo '3

. — GO — N —
— D e O O 1)

D00 O N 0 13 Oy

291'9  90°2Z v Gz I80°L PL'vZ G 12 (€a°/ 99°92 €12 €188  20°82 1vz pZe 0l 11l'B2 962 08¢
6809 .pp'2z .21z  €L6'9 .15792 €z va6° L $9°62 L'bZ G500l . IL°IE -L°0E SE¥'El GE'EE -.6.0F 09°€
666°G © ¥5'22 762 126", 08'82 8@z SE0° 1l 18708 '8¢ E¥2°Sl SL'vE 2°25 cig 2z €£'%¥ '8l oF' €
lg8'g  v6°2ZZ ¥ if 089 9% ¥Z O I[E 609°01 IS0 €'y  S98'F1 8G'6E ¥ LG SG2°GZ Yv'8§ b UIB pZ'¢
€2.7°¢ 8862 L'E€E  pGl°L 28°GZ S'EE 99g'8 E»'lZ ¥'8E S1/'6 - 09°82 O'tP 162°%1 0G'EE 1°29 0G° ¢
80¢'S Ll'vZ 1'9€  209°8 il'lz &G v90'.l 11°82 B°GE age's  [L'0E L'2v 626°L1 vl°2F €706 ge'z
192°G §9'GZ 8°'8E . 880°9 28°L2 8 IE §20'9 082 8'GE: 8968 90°BZ £°8€ G¥g'§ vl'lz LTlG.. 092
510°G E§'9Z B'GF-  6.0°9 €€°62 OB 899°9 v¥¥' B2 28 619°. 6262 1'2S P89 LL PE'IE 108 av 2
6€0°G  ¥E'lz 1°16° 62v'9 62°26 L'pg. 662°L EVVE 666 989°8 60'9 O0'IL. IZZ'EL 080y 67101 02°2
'S  ge'lz ¢ lL  e62°L 2S°WE S'bL .  JZI'6 PG'OE 806 €G6°il 9L°Zy 2Z°'8ll P00°EZ 2w ZL  0°.2Z 002
819°G ®6°iZ D0°08. 2Zlg°§ 18°GE 8'ZB GZS°6 v1OF ('S0l 908°Il €9'yy 6°621 pEL Bl wpIL v L2 061
VER'S RI'6Z 2 6% 129°6 Pi'8€ G'021 lvl'2Zl €6°8F O'6vl G8B'El Z1°'GS P69l 891°22 GEEE ¥ L.Z 081
v26°G S0'0f 2'895.  10L°0l GZ'Er 1°0St 20L°%l PELS 6°102 $OZ'8l €i°1L OQ'B¥Z BOG P2 12°96 QGEE 0L
916°¢ GO"OE 2201 E€BE°Ll ¥0"2S 9°G8l  ¥GL°Sl ©8°L) 6°682 ti¥:22 IGO0t 1°LPE  910°OF 18091 1Ll 0@t
E68°G 69982 E'SZl PEG' Il B6°65 |'plZ G188l B6°GE P ZEE O0JE'8Z 8V 6Il G E9F €p6'2Fr 09 I8l G'EGL 06
1€9°G  gp'gd  O0'¥El 2Bl Il E€L'PS £'BZ2 E¥Z'8t 28'¥®  Q'BOE  120°9Z 1l°Iil B'925 EVE'ES 10682 P piDL 0PI
€l2°6 8l°'i2 6'0vi 1.0°6 QL'vy [°LlZ ®0L°Z0 12'#9 1°862 0L2°91 £1°28 2'26§ 902'vZ 25 Lil P 698 OQE"|
€28'v Q9l'lg £'gGl 6l¥'8 98°Sy E£-8EZ 0Zl1'1l 626G ¥ 90E 66G°2i I Ll9 8°GPE 285 Ll BP'Z6E  0°28r 0Z'|
LES'¥? 2€'I2 9'98l lep’8 w8 ¢'282 ©iL°Zl 62°0L 8'8lP 086°LI 02'86 p'I8G G25°82 L1°291 L'0E6 01|
€ B6£'SZ 101 8189 $6°1F brcez 280°¢ 22°EG G'HZE  O60°B  B1'8§  P'BGE  ¥O1°6Z SLUIgl 0'BPLL DO |

€ 0'vZ L'69l €2r'6 8%°9c 2°0GFZ I19°9 BE'SP G0BZ €018 E5°ES 6'pSE 68p Ll LL'LL1 0°G9. S6°Q

€ €5'2Z 2'681. €62'F O0B'0E ¥'2lZ 201G GI'WE B°6¥WZ e2l°L 0B°QF 1'I¥VE OLZ'02 IS°0¥Y 0D°GS86  06'Q

2 ll'l2 £'89l 619°E Gl'§Z D0°v0Z 9EI°G 12°QE L°28e |€2°L 1§'25 G'GBE 9190l PO'EIt 67L06 §8'0.

2 E6'61 Z°89l 28F'E 28°9Z 6°Ll2z GeZ'F ¥eZE 9°GOZ 816y £8°9E 9'EDE  Z0p’@  99'GE £'8I§ 0RO

2. 28°8l v'2Ll 212t ©9°8Z v 82Z IE6'E LEOf  1°LIZ (BB P [2°0v ¥ lSE Li9'0lL GlL'88 €£'6pL GI'0

2 I¥'Bl L1641 09.°Z 08'vZ S°S2Z OI¥E v0°62Z §'8id 2Ips'v 28'6E 8 vIE ESSEL 08611 £'¥8GL 010

| 6¥°02 £:88l €lv'Z 86°82 F'GEZ O0B0°E Iy lE  1°062 628'€ OvOF ¥°8GE  [0S5°Q@ #2'289 G§'l0g SO0

| 11702 ®8°B6/ BB’ GS5'EE 1°22¢ Is0'y 92'E€F S'Ovy 6§22'G- E£81€5: LTvIS  |I1G'6  02'66 O0'EPGL 090

I 2¢'6l 8'€EZ A0S BE'PE LU IOV 02L°F 8STIG  1I8l9 Olp:g. €8°B8 'Sk 82971l OF' 62l G LIGL GG'D
12°Bl  G°682 9¥l’Z 1B'2E Q' ibF 288'E £1'2¢ P61 Qb0'S  29°9¢  G°861 19078 ¥DIO0L DTELZl QGO

¥9"L1  PMlZ  1LL°Z 1€ .1z 8 I€¥ 118'Z 62'2f 0°EZS 156°2. €6°9¢ D'8LG 609°S PS'BlL v 8.0l SPD

80°Gl 6°882 £85°1 06°02 G'IBE §S9'1 ®i'lZz O'Dir L0S'1 BE'IZ G2l B0L°Q gv'G6 ¢ LOSL O¥D

€6°2l 2'¥62 626l 0GBl g'peyr 189l il'vZ D'EyS 9B6°l. 29°06 £'GrQ GZL'E 2€°99 0021 GSE°O

20°0l ¥°GlZ IE6°0 €979l Z'¥ivy zZaZ'L ve id 0'8ES Gl l ¥I°lZ 0 6r8 €8y £9 8P E£'6801 OE'O

6978 |)BEZ 888°0 SI°€1 L°'GBE €18'0 EF'9l 0°92F 251:0 19°6l ¥'9iy €06°1: S8E'9F 0202l G20

1871 §'1gZ Glv'D 0y Il Q' Elvy 1850 ¥E'gl 2°EIS 6BG'0D BG'6l £'889 8GG°L  €6° v §'JEGl 0Z°0

62 ¥ Z'6¥2 06170, €0/1 G'pge  6£2°0  G2'B 9' 12y g8lz°0: 20l L°06¢ 2iL°0 gl'62 @'8pZl SL'Q

8 Z 2'6¥z 2800, 08°F b:v2€ 0010 80°G 1°8BE  IEI'C’ O0E'8. B'6l§ €8I0 QL2 0°€0LZ 0170

€5°0 0°202 £10°0 $8:0 ;012 EI0°0 GI'0 6212 viD'o lg'0. 112tz 22000 88| 8'6YE 5070

S V' h Y gy AY: vy ad Ay Y- oy Ad- vy ay . AH WY H3d

0S2°0. = ONIdWvd __m 00170 = ONIJHYO . 05070, = ONIdAVQ -~ gZo'o oz_azqa 0= wzmlgqo

: (93%) 00°0 - HION31 Q3ddINs (53S) 66°65 = HLONZT L

(1¥9) 66796l = oo< Dz:omo XYW (0389001070 = IYAHIINT ONTHdHYS €2°2Z b0 01 ¥661 = 3IKIL ONY 31vQ

_O-OHIHSNM = NOILVLS . NOILo39¥00 . = YNBSS .o “RLHON = LNINOJNOD S 419-4 = Qy0)H3Y

WNYL23dS ISNOLSIY




o
o
o
O -0 O

(WD) LNIW3ZVIISIO 3A1LVI3Y = O (D3§/K2) ALIDOTI3A JAILVIAY = AY. . (VD) “00V ILAI10SEV = V¥ . (23IS) GOIYIY = H3d
2¢9'¢g €L 4 g1l BPE ¥ 1876 1'el LiL'g P8I €%l 116°9 SEEL 1°91 292724 G102 €08 00w
Qiv'g el L 611 188°% oL'B S gl 68E°9G 60711 0°'61 veL'S iv' el B Gl 7S0°8 v vl 0'2eg 0g'e
eriE v'g 172} GgZ'v. 96°1 9 €l GEB'F.. EV'B Z2:51 186G gy 0l 011 VZE'8 lB'¥i .. v G2 09°¢
¥2R'2  1Z2'9 "2t 0ég’t 16" 4 S'gl FEE™G L0 £gl 6E€0° L vopl | "¥2 SG8L°01 22'gl L°0g ov'€
Slv'¢g 6G°9 6711 1g2°¢ g6l 621 POS v 0E'6 G EEG'G 1971 6'2é olz'0l 6E'02 P BE Qg€
Gyl'2g 6L°9 L1 , 0882 60°8 611 9r5° € gg8'g L°Gl ¥89 ¥ S0l 9702 €l6° L el 0°'ge (o]0 oy

l S8'9 €711 B2v'2 6871 Let S80°¢€ 6E"g L°gl EVB'E £€9°6 661 €EG . €579l 6°LE 0g8'2

| 0g'o -0 brl g €61 o€l 815°¢2 gl's 2'61 915:2 11:8 vl ZBL' P 18711 0782 08°2

l 688 2 11 €987 1 A Foel Gic'Z2 1i'g 0:91 881’2 L1°6 1’8l 2129 % EL WL L1e oV 2z

l  pS5°%g 9'zl 208’ | 98" 9 £ gl el loTL g rl -8€8’2 - 11°8 17€2 21’8 .lgral 8lY 0Z°2

t EP°9 2yl QlET ! 6€'9 8 el €681 el o8l 86¥ 2 15°¢ S y60°S ¥9° G| £°0§ po'2

L 179 1°al 1gZ2' 1 .sE'9 g vl 98967 1 29°9 €Ll L1911 19741 rigl 66E"2 ar’'6 8762 06"t

l iv-9 gtil 2621 65'9 8’81 9287 [ ar° g 6°61 L8502 kvl i° G2 €28°2 SL'0l ¥ re 08" 1

I e¥'8 t°61 GrE" 1 P69 0°Ge 981" 1| tr- L E'¥e 1o¥-2 ¥0'01 8°2¢ FBE°G 1612 L€l 0Lt

| Zr’9 89702 Elv' 1 10°L 2 Fe 1811 28 L 0°'g2 gén’'2 69’¢g prlE vel v EE°91 g7¢9 09’1
9896°'0Q g 9712 Iy 88°9 G012 Sig' i S1°8 £'2E 8072 S¥'6 1*8E 0yD € 107 €1 £'€S 0571
gig"0 Gy'9 6712 02e’ 1 06" g 9°1g 1€6°1 859°¢ Fle 8067 | 8L°6 g 8¢ L2z’'v <061 1" Gg 0y |
lgr° o 2S°9 L22 Bid" i or'.8 0'ie Lv8°1 ¥y 0L viER 0rg° 2 92:21 v 5§ glo'g €062 6 il g’ |
18L°0 iL°g €82 g8t I gF 0l |44 680°2 9g°.¢l 619 0vrS 2 ¥0°'Sl 8768 188+ €E8°62 2'EEl 0271
LA0L°0 £L°9 872t SlE°1 ¥9°01 {50 44 8rD’ 2 G ¥l 2719 BE8'Z .E0°8I 126 gEQ°S 916 2°ral (1|
LLL 0 9z2'g 9'0% 18171 gl°8 "Ly B6lZ° 1 S6°6 2709 glg’l  giigt 9 1L 6LI°E 15f= ot 2Bl 00" 1
9i1°0 ¢¢’'9 L'vp 068071 ve'l 2 6% G2 " | 126 D'L5 21871 S 2l pTal E16°2 Pe' 0 | "0E! S56°0
6910 gl'g ol ¥90°1 6971 8° €S €Ll ri'B6 L1719 22971 25711 2'61 828'¢ £y Ge 2911 060
261°0 209 G0 £G0° 1 i1 L7BS 2éd 1 Fl'B ¥l EGE"I vyol L' vl 90| ’'€ €g ez L7881 S8°0
S2L°0 S6°G £°€9 2087 1L ¥l g 279 12498 S¥°6 L°TL ¥28° 1 EGI LI 2 v6 PLE 2 21 %2 §'gel 080
889°0 L1079 g°G99 .8E6°0 15°8 0’88 ¥86°0 826 969 FIo'l 28701 el oLl 52721 ¢ 8al GL°O
l€9°0 1€ 8 §'19 6r6°0 LG°6 L8l 08171 I 9°'66 Iy Sb'El  8°91| 286°€ g8g's¢g 2'6lE 0L°0
ge'g 9'1lg B9%°0 ¥0° 01 g'te 8211 6821 87601 16¥%° 1 08°51 G'Oori SEGE 66 rE P 0ET g9°'D

90’9 2795 48470 ar' 6 6°98 166°0 €221 17601 ZEET I 2l vl Lravl eBl € €2 ge 0°ose 09°0

vl'9 0° 08 gliL o o’ 38 856 gELL gg'2l 26! SlL01 PO 81 8 el Ll g 10"ty €°06F GG°0

0 vL g 6°29 1'1g'Q ¥y 0l ¥ 66 268° G FS el i g8l'l g9l 2°881 182°2 12°82 Z2°'08¢ 6g'0
19'9 9'6.L 1G5°0 66°% 2 0il arg-o gs'g 6'821 122°0 18 6 2ZEI P61 g¥'le g VRE S¥'0
88°'9 186 Gig'0 §9°% v GEl 89%°0 S1°86 G iyl 716G O 80°'0L .8 1¥l 620°1 2§91 8°EG2 ov'o
0g’S§ S0l EBY°D Sy 8 §' €91 289°0 2l 2l L7012 LLL g E6 %1 6'8ve £l271 9822 € 0ly S€°0
£y L7801 ¥6Z°0 g¢°9 Pect YEE'D L1°g 0 ivd 19%°0 Qg 01 1202 9680 i8'02 E'6Ilv 0E"0
i ¥ 0°¢0l iye’ 0 €6°8 6851 ¥eE°D #8°6 v ave 8v5°0 68-€l £°8re 866" 1 LE° 0% 18001 g2 0
4 60l €12°0 669 g'9l1¢d £0e’ 0 PE'B 0°'862 S6E°0 16711 L°06E 860" | G5'€g S0l 02°0
9'2 0'08l vil'0 vi' ¥ €102 1§1°0 €66 8L L1270 £L°8 S 11E LEG° 0 GG 82 Z2'ElZl s1°Q
g1 2151 8¥0°0 py e 2°egl 99¢'0 PL'E ¥ 862 10170 28'§ 7 BBE Zee @ ¥6°EL 2°818 010

L0 6 651 EL10°0 0g 1 L7202 610°0 822 8 86¢ ¥20°0 28°2 §°GlE €Gi°0 €161 1"60¥2 GG'D

. AY vy : QY - AY vy L] Ad oY ad . A A ad - AY vy H3d

062°0 = NIdWva c. . 00170 = ONIJWYG . 08070 = ONIdWVA S 82070 - = ONIdWvg ‘G o= ONIdJWvd

s ) e - - (03%8) 00’0 = HLON3T G3dd IS - (238) 66765 = HLIDN3T Wt L

(¥D) 067911 = "J0V ONNCHO XVW (235)0010°0 = TVAY3LNI SNIHdJWVS €2°22 V001 ¥B6L = 3WIL QNV 31ivQ
O-0WIHSNA = NOIL1VLS ) = NOiL23H8d00 R = TYNDIS : dn = LNINOJIWNOD 119-4 = Q¥023Y

WNY103dS ISNOJS3Y



Emcon_F._ou. M3
ON_ T 1T _OP- LINE B | o - T — T _O Flw LI —OlN@N'
- Jo1-
- 1o
- ot
C  (wo)iusLwesedsiq -
C kS T | ” | I I 30 . | — 1) u Lol — ._ Li ¢t . DN

BE 7 L=XVW _
9-oMySMY L £9-d

-3usuodwor gN

usucdwion A3

Ol.v_ T _.._ .ON_ YTt w._ ¥ .. Y HON.“ T 11 _O|¢@.v|
- m - 0z-
- 1o
- Hoz
I “ (s/wo)kua0jeA
A NI AT I A d vy
b ec=XvN ov

o-omysmy | L9

usuodwon) SN

7 qusuodwon pm3

00y 002 0 002-___00%:
N TT T 1T LIS B B S ] _ T 1T 1T 171 _ T r 5l g wovl
- " +002-
H ﬁ : g IH 0
: : : m H00z
A.Nm\Euvco_uE.m._muud 3
4140 _ AT I W I I .
GZLZXVW 0o¥

5-oaysny | 29-4

wsuodio) N

—57T—



RECORD NUMBER - CUF-670
STATION : "KUSHIRO-GB

EARTHQUAKE DATA . o
*ii*****i***i*iﬁ****i*ii*i*tii**i***ltt**i****t*****ﬁ*i!l*t*i***{ii***t**
DATE AND TIME . . . 22:22 OCT.. 4,1994
LOCATION OF HYPOCENTER - . T '
EPICENTRAL REGION e E OFF HOKKAIDO

LATITUDE S B 43722.3' N
LONGITUDE R : 147742, 5 B
DEPTH : 23.0KM

JMA MAGNITUDE . 8.1

‘ii’r*****iti-*******t'l‘i'i-*4-***t*i***t**t*_i******ii**i*****i*****iitti*******i

.~ PEAK VALUES OF COMPONENTS

FC (HZ) o 0.020 . 0.026. - 0.026

MAXIMUM ACCELERATION (GAL)

75.5 - 34.1 81.5

SMAC~B2 EQUIVALENT 2L .

ORIGINAL ’ 100.8 1047, 54.2 115.6

CORRECTED E 100.8 106.86 52.2 115.3
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER STNCE R0 5 BRI 8.22 4.42 9.80

VARIABLE FILTER 7.26 9.10 6.46 9.45
MAXIMUM DISPLACEMENT (CM)

FIXED FILTER ' 2.54 2.74 2.59 3.34

VARIABLE FILTER . 12.84. 9.68 . 9.28 14.49

ESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : M-1519"
STATION : TOKACHI-M

EARTHQUAKE DATA

*ii****til—*l*i**i!'i*i*‘*tiiﬁ*i*i*****iﬁ_i*iii**_ii.l\!iiii**iti*ii*i*i**.ilii

DATE AND TIME i Lem22:22 OCT: 4, 1994

LOCATION OF HYPOCENTER R
EPICENTRAL REGION- = E OFF HOKKAIDO
LATITUDE S ' S 43722.3':N
LONGITUDE : 147°42.5' ' E”
DEPTH 23.0KM '

JMA MAGNITUDE - 8.1

**ii*******"\i*********i’*t*i***?"k*********i****il*_*‘***i******t"*i******ii‘

*PEAK VALUES OF COMPONENTS

FC (HZ) 0.189
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 49.9 129.7
ORIGINAL ;_ 7 7 ) 119.3 173.7
CORRECTED ; 14906 167.3 ©  118.2 175.8
MAXIMUM VELOCITY (CM/SEC).
FIXED FILTER 6.797:.-.11.32 3.48 11.41
VARIABLE FILTER 6.78 10.43 3.28 10.83
MAXIMUM DISPLACEMENT (CM). »
FIXED FILTER . 2.29 2.12 - 1.99 2.47

VARIABLE FILTER |- 1.45 1.5 .- 0.84 1.56

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : S-2580
STATION : URAKAWA-S

EARTHQUAKE DATA o

*\h*‘iriiii’i!********i’**_**‘k'hi*i‘ﬁ*_i‘**.*-*
DATE AND TIME : :

LOCATION OF HYPOCENTER
EPICENTRAL REGION

‘*.*_***‘ril***i**_*i*ﬂ***’*ii*1i****t**

3122 OCT. 4,1994

E“OFF HOKKAIDO'

LATITUDE £ STl 4372235 N

LONGITUDE S 1477 42,5 E

DEPTH 23.0KM & -
JMA MAGNITUDE - 8.1

ok ko kkk ko hk k kR kA R R Ak F Aok ok ok ok ok ok ok kA Ak ok ok hk ok ok ok k ok k ok ok ok h ko k ok ko ok A ko ko k Rk ok k ok k

o PERK VALUES QF COMPONENTS

0.079. .. . 0.078

ORIGINAL : - g9.1 9151 7 30.1 96.3

CORRECTED _ 138.2 14871 47.2 149.2
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER Cg.g3 10.66 4.81 10.93

VARIABLE FILTER 12.67 13.68 7.26 15.50
MAXIMUM DISPLACEMENT {CM)

FIXED FILTER 41275 3.91 6.27

7.24° 7 6.43 10.07

VARIABLE FILTER

'ESQLTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : M-1624
STATION : KAMA I SH -MB

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

DATE _AND TIME _ 22:22 OCT. 4.1894
LOCATION OF HYPOCENTER ;
EP1CENTRAL REGION E OFF HOKKAIDO
LATITUDE : 43°22.3" N
LONG!I TUDE : 147°42.5" E
DEPTH : 23 OKM

JMA MAGN | TUDE 8.
*************************************************************************

PEAK VALUES OF COMPONENTS

NS Ew U oD HOR1ZONTALX
PARAMETER OF THE VARIABLE FILTER
FC (HZ) ; 0.195 0.256 . 0.219
MAX IMUM ACCELERATION (GAL) _
SMAC-B2 EQUiVALENT 4.9 - 12.8 11:8 14.9
OR1GINAL 19.7 20.6 19.4 22.4
CORRECTED : 19.5° 21.0 13.0 23.3
MAX |MUM VELOCITY (CM/SEC) . _
FIXED FILTER" 1..38 £1.05 =7 1.28 1.65
VARIABLE FILTER 137 0.98 . 1.27 1.37
MAX IMUM DISPLACEMENT (CM) | S
FIXED FiLTER 0uT3 0.37 .. 0.49 0.80
VARIABLE FILTER 036 0.24 . 0.30 0.38

* RESULTANT OF HOR!ZONTAL COMPONENTS
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RECORD NUMBER : .  M-1523
STAT ION . KAMAISHI-M

EARTHQUAKE DATA
*************************************************************************

DATE AND TIME 22:22 OCT. 4,1994
LOCATION OF HYPOCENTER 3
EPCENTRAL REGION E OFF HOKKAIDO
LATITUDE - = - 43°22.3" N
LONG I TUDE ;147-42.5' E

DEPTH : - 23.0KM

JMA MAGNI|TUDE i 8.1 :
*************************************************************************

PEAK VALUES OF COMPONENTS

_____ e T . 0.219  0.207 0:195
MAXIMUM ACCELERATION  (GAL)

SMAC-BZ EQUIVALENT

22.9
OR1G1NAL 449
CORRECTED 482

MAXMUM VELOCITY (CM/SEC)

FIXED FILTER_ 1.85
VARTABLE FILTER - 1.48

MAX § MUM DISPLACEMENTfICM}?

FIXED FILTER 0.72
VARTABLE FILTER 0,47

* RESULTANT OF HORiZONTAL COMPONENTS

— 13—
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RECORD NUMBER 177 08-2581
STATION . .. TOMAKOMAI-S

EARTHQUAKE DATA

iii*i*****i*lt**********ti*i**********ii*l***i**i*****t**i*i******iii****

DATE AND TIME - ' UL 22722 OCT 4,1994

LOCATION OF HYPOCENTER S _
'EPICENTRAL REGION = _ . E OFF HOKKAIDO
LATITUDE f © 0 43722.3% N
LONGITUDE : : : 147742, 5. E
DEPTH _ 23.0KM

JMA ‘MAGNITUDE : o 8.1

**ﬁ****i*i***i***************i***i*******‘*****ﬁ******tt*i*********iiil‘lv

PEAK VALUES OF COMPONENTS . -

N S E W UpD HORIZONTAL*
PARAMETER OF THE_VARIABLE FILTER
FC (HZ)  © . 1 0.103 0.115 * 0.194
MAX IMUM ACCELERATION (GAL) -
ORIGINAL SR ©60.4 | 53.9 . 21%4 60.7
CORRECTED _ 80.7  80.0 21.9 - 81.4
MAXIMUM: VELOCITY (CM/SEC)
FIXED FILTER = . . 6.42 9.31 - 3.49 - 9.43
VARIABLE FILTER ° . 8.47 8.88 2.85 9.34
MAXIMUM DISPLACEMSNT (CM)
FIXED FILTER . - 5.57 6.31 2.32 6.46
VARIABLE FILTER - T 6.22 6.44 1.36 6.62

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : “F-876
STATION : OTARU~G

EARTHQUAKE DATA '
*************************************************************************
DATE AND TIME : 22 22 OCT 4,1984
LGCATION OF HYPOCENTER
EP|CENTRAL REGION L OFF ROKKA 1 D0 .

LAT | TUDE 43°22.3" N
LONG | TUDE 147°42.5" F
DEPTH '

. 23 .0KM
JMA MAGNITUDE ' 8.1 =
*********x***************************************#***********************

PEAK VALUES OF COMPONENTS

FC (HZ) 0.042 0.048 0.048 - —

MAXIMUM ACCELERATION (GAL)

SMAC-B2 EQUIVALENT . 6.8 5.8 9.2

ORIGINAL 7.9 6.3 11.0

CORRECTED 8.0 6.4 10.7
MAX IMUM VELOCITY (CM/SEC)

FIXED FILTER 74 1.08 2.00

VARIABLE FILTER" 49 1.82 2.00
MAX IMUM DISPLACEMENT (CM)

FIXED FILTER - . 0.94 0.71 . 0.70 0.96

VARTABLE FILTER 280 1.61 1.75 2.6

.k -RESULTANT OF HCORIZONTAL COMPONENTS
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REGORD NUMBER : S5-2584
STATION : SOMA-S

EARTHQUAKE DATA
********************************x***********************x*xx*****x*x*x***
DATE AND TIME: .. .22:22 OCT. 4,1994
LOCATION OF HYPOCENTER R
EP CENTRAL REGION - "EOFF HOKKA DO

LAT|TUDE - o . A43%22.3" N

LONGITUDE P Y4742 .57 E

DEPTH = ' CoonT 23.0KM.
JMA MAGNITUQE- 8.1

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

PEAX VALUES OF COMPONENTS

FC (HZ) 0.487 0.463 0.915

MAXIMUM ACCELERATION (GAL)

ORIGINAL - 9.0 28.7
CORRECTED - 14.7 57.4
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER. - 0.78 2.40
VARTABLE FILTER 0.57 1.95
MAXIMUM DISPLACEMENT (CM) s L ‘
FIXED FILTER ' 0.50 0.68 0.47 0.82
VARIABLE FILTER 0.23 0.26 0.05 0.27

% RESULTANT OF HORIZONTAL COMPONENTS

R
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RECORD NUMBER : “F-679
STATION : - MURORAN-G

EARTHQUAKE DATA -
********i********i*****i"l********?.
DATE AND TIME = ..
LOCATION OF HYPOCENTER
EPICENTRAL REGION

i*ii******i’i’i‘iﬁi*****i**i’ii****i**

2:22 OCT. 4,1994

'E OFF HOKKAIDG-

LATITUDE : 7 43722.3' N

LONGITUDE - ©147742.5' E

DEPTH : 23.0KM°
JMA MAGNITUDE B.1

'k*****ii’*****'Jr****i********i*************************ill***********i*****

FC {HZ) 0.038 ° - 0.060
MAXIMUM ACCELERATION {GAL)
SMAC-B2 EQUIVALENT §7.2 . 27.0 71.8
ORIGINAL 86.5  34.3 88.9
CORRECTED 86.1 34.0 88.2
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER ST .07 1.94 7.87
VARIABLE FILTER 4.38 6.91 2.18 6.91
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER : 0.97 1.37°¢ 0.59 1.41

VARIABLE FILTER 5.80 3.08:: 0.90 5.86

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : " F-680
STATION : ROMORI-G

EARTHQUAKE DATA

***i*tii*i*******!Q"ﬁ**_.****!i-i-ﬁ****.*tii-**it**i*i***.*****tt*l**i***ﬁ**‘*t*

DATE AND TIME < Ern 722122 OCT. 4,1994

LOCATION OF HYPOCENTER o B
EPICENTRAL REGION E OFF HOKKAIDO
LATITUDE o 43°22.3"' N
LONGITUDE ' 147742.5' E
DEPTH 23.0KM:

JMA MAGNITUDE 8.1 '

**'ﬁ*********************************t*************i***t*****l"l\ik*****itﬂ*

PEAK VALUES OF COMPONENTS

N S E W U D HORIZONTAL* ‘o’

FC (HZ) L 0,026 0.035" 0.038

MAX IMUM ACCELERATIQN {GAL)

SMAC-B2 EQUIVALEN 33y 37.8  15.6 39.0

ORIGINAL - 37.9 42.0 ' 23.2 43.1

CORRECTED : 37.7 42.0 23.1 42.9

MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER RN R 6.01 2.96 8.47
VARIABLE FILTER 9.15 7.39 2.68 9.24

MAXIMUM DISPLACEMENT {CM) -
FIXED FILTER : 3.60 2.81 0.95 3.87

VARIABLE FILTER - SRR B - b R 4.84°  3.74 11.68

RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : ° F-668
STATION . - HAKODATE-F

EARTHQUAKE DATA S : .
ik***i************"._i*i"l'l.******__'.*_'.k__t.**.i."*_‘i("‘k*.*:*.**i***‘_***_i_:'ii‘l-ﬁii**i***t**i*‘h!*l*
DATE AND TIME: .. 222 QCT. 47,1994
LOCATION OF HYPOCENTER S co
EPICENTRAL. REGION

E OFF HOKKAIDO

LATITUDE & . 43722.32 N 7
LONGITUDE = 1477 42,5 B
DEPTH Z 23 .0KM

JMA MAGNITUDE : ' 8.1 =

£ .
***********iiii**i****‘_*.******tt**********_*****i**iw;\-ki&**i*****i*i*W*****

“'PEAK VALUES OF COMPONENTS

FC (HZ) 0.038 ° 0.057
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 2807 ©  10.8 32.3
ORIGINAL T 32.0 - 13.7 36.3
CORRECTED 32.0 14.0 36.4
MAXIMUM VELOCITY {CM/SEC)
FIXED FILTER e 4.62 2:12 6.76
VARIABLE FILTER 7.50 5.40 2.19 7.59
MAXIMUM DISPLACEMENT (CM) _
FIXED FILTER : S 3,44 2.38 0.81 3.45
A R ' 3.33 1.20 7.60

VARIABLE FILTER .-

ULTANT - OF HQkIZONTAL COMPONENTS
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RECORD NUMBER : " F-667

STATION : - HAKODATE-FB

EARTHQUAKE DATA: ] o
*ﬁ*iﬂ&t*i*****i***:ﬁ*tt&J:dr******.l'-_*i-_i*_**i**\i*iﬁ****td-::i--hi******ii***i**i*iti
DATE AND TIME - L.022:22 OCT. 4,1994
LOCATION OF HYPOCENTER oo
EPICENTRAL REGION

E OFF HOKKAIDO

LATITUDE - 43°22.3° N

LONGITUDE : 147742.5" E

DEPTH 23.0KM'
JMA MAGNITUDE 8.1

***t**i*******"ri*******‘h***************************ii*****i***\!i***'hi*t**

" PEAK VALUES OF COMPONENTS

FC (MZ) ) 0.020 0.023°  0.026

16.8 10.3 19.8

SMAC-B2 EQUIVALENT
ORIGINAL 18.3 12.0 22.5
CORRECTED 18.4 11.9 22.4

MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER 3.78 3.29 1.79 4.83
VARIABLE FILTER 3.78 4.46 2.29 5.65

MAXIMUM DISPLACEMENT (CM) »
FIXED FILTER ' 1.67 1.77 0.86 2.42
VARIABLE FILTER S 9.19 7.19. 3.34 11.03

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : . M-1520
STATION :  HAKODATE-M

EARTHQUAKE DATA

i*l'ﬁ‘it*i******ii***_***'*111***_**_**.*.i*t*ﬁii*i**i***‘ﬁ_i’it**i*iiii’f’****i*ll

DATE AND TIME DU, M22:22 OCT. 4,1994

LOCATION OF HYPOCENTER e i P
CPICENTRAL REGION '~ E OFF HOKKAIDO
LATITUDE & ! 43°22.3''N
LONGITUDE 5 1477 42.5" E
DEPTH 23.0KMI

JMA MAGNITUDE 8.1

iii**********ii*****i**.i**\ﬁi*_***‘k**1**************t*******ii**ti****kt**i

“"PEAK VALUES OF COMPONENTS

0.205° © 0.303

FC (HZ)
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 32,9 32.7 . 14.5 35.3
ORIGINAL - 38.1 37.3 7 17.4 40.6
CORRECTED 38.5 18.1 16.7 42.0
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER 663 4.93 2.83 6.69
VARIABLE FILTER 6.27 3.89 2.25 6.29
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER ' 3.60 1.99 0.98 3.69
VARIABLE FILTER 2.08 1.66° .. 0.56 2.11

. * RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : CF-T754
STATION : YAMASHITA—F

EARTHQUAKE DATA '
****************************************************x****************x***
DATE AND TiME 22:22 OCT. 4.,1984
LOCATION OF HYPOCENTER -
EPICENTRAL REGiON E.QFF HOKKAIDO

LATITUDE : 1 43%22. 3'“
LONG | TUDE . 147042 .50 F
DEPTH = 23 OKM =

JMA MAGNITUDE
***********************¥*************************************************

PEAK VALUES OF COMPONENTS

FC (HZ) 0.213 0.140 0.341

MAX IMUM ACCELERATION (GAL}

SMAC-B2 EQUIVALENT 7.0 3.5 8.0
ORIGINAL 8.0 4.1 8.9
CORRECTED 8.1 3.9 8.8

MAX IMUM VELOCITY (CM/SEQC)

FIXED FILTER 0.84 0.40 0.38
VARTABLE FiLTER 0.81 0.39 0.86

MAX|MUM DISPLACEMENT (CM) _

FIXED FILTER 0.2? 0.29 G.14 0.29
VARTABLE FILTER 017 0.24 - 0.07T 0.24

~% . RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER : F-753

STATION : YAMASHITA-FB

EARTHQUAKE DATA

****************************************x**************x*****************

DATE AND TIME

LOCATION OF HMYPOCENTER
EPICENTRAL REGION
LATITUDE -
LONG | TUDE .
DEPTH

JMA MAGNITUDE

22:22 0CT. 4,19%84
_.OFF HOKKA DO

8
****************x****x***************x******************x****************

FC (HZ)

MAXIMUM ACCELERATION (GAL)
SMAC-BZ2 EQUIVALENT
ORIGINAL ;
CORRECTED

MAX IMUM VELOCITY (CM/SEC)

FIXED FILTER
VARIABLE FILTER

MAXIMUM DISPLACEMENT (CM)

FIXED FILTER
VARIABLE FILTER

PEAK VALUES OF COMPONENTS

0.219 0.127 0.347

2.1 3.3
2.6 3.8
2.4 3.6
0.36 " 0.71
0.29 0.68
0.217 0.28 0.15" 0.28
0.15 0.22 0.08 0.22

% RESULTANT OF HORI1ZONTAL COMPONENTS
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F-753
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Strong'—:Motion Earthqﬁake Observation Results
of the After Shock at 22:42:51, October 4, 1994

— 267 —



STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

22:42 OCT. 4 ,1994 JMA INTENSITIES
E OFF HOKKAIDO

EPICENTER : 43°37.97N 147°1.3 'g g f g;i:igg’ggﬂgiaA S IROG
DEPTH : 4.0KM  MAGNITUDE : 6.3 : g : g

MORIOKA
I : TOMAKOMAI.ABASHIRI.
AOMORI ,HACHINOHE -
OFUNATO.-MUTSU
X
o
~
Fa
STATION CONDITION RECORD MAX.ACC. (GAL) DIST.

NUMBER (NS) (EW) (UD) (XM
1 KUSHIRO-G ON GROUND F~ 673 10 12 4 226
1 KUSHIRO-GB IN GROUND F~ 672 4 4 2 . 226



N __:Rﬁgs!-ﬁ_lts'-'Gf:Pfeliinih_iafy-Analyses of the After Shock
o at 22:42:51, October 4, 1994
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RECORD NUMBER : F-673
STATION : KUSHIRO-G

EARTHQUAKE DATA

*************************************************ttit&*****i****tit*t*t**

DATE AND TIME 22:42 OCT. 4.,1994
LOCATION OF HYPOCENTER
EPICENTRAL REGION E OFF HOKKAIDO
LATITUDE 43737.9° N
LONGITUDE 147" 1.3' &
DEPTH 4.0KM
JMA MAGNITUDE , 6.3

********W********w*********i********i**************i***i************ttt**

PEARK VALUES OF COMPONENTS

N 8 EW upD HORIZONTAL* »
PARAMETER OF THE VARIABLE FILTER
FC (HZ) 0.39%0 0.439 0.835
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 8.6 8.7 2.4 9.1
ORIGINAL 9.8 12.0 4.1 13.9
CORRECTED 9.8 12.1 4.1 13.9
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER 0.88 0.66 0.20 0.95
VARIABLE FILTER 0.79 0.61 0.17 0.88
MAXIMUM DISPLACEMENT ({CM} "
FIXED FILTER 0.17 0.10 0.03 0.17
VARIABLE FILTER 0.12 0.08 0.01 0.12

* RESULTANT OF HORIZONTAL COMPONENTS
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- RECORD NUMBER : F-672

| STATION : KUSHIRQ-GB

EARTHQUAKE DATA T
***************tt***************t****t***
' DATE AND'TIME '
" 'LOCATION OF HYPOCENTER -
EPICENTRALQREGION : 'F
LATITUDE : © 4373797 N

************iﬁi***t*fiiit

LONGITUDE : 147" 1.3 B
DEPTH E 4.0KM
JMA MAGNITUDE s 6.3

**************************************iit*********************t**&****&h*

PEAK. VALUES QF. COMPONENTS

N S E W U D HORIZONTAL *

PARAMETER OF THE VARIABLE FILTER

FC {HZ) 0.335 0.573
MAXIMUM ACCELERATION (G

SMAC-B2 EQUIVALENT ' 2.7 1.1 3.3

ORIGINAL - ' 3.8 1.6 4.7

CORRECTED 3.8 1.7 4.8
MAXIMUM VELOCITY (CM/SEC)

FIXED FILTER 0.31 0.25 0.15 0.32

VARIABLE FILTER - 0.29 0.22 ~0.12 . 0.29
MAXIMUM DISPLACEMENT (CM)

FIXED FILTER . 0.07  0.05 0.04 0.07

VARIABLE FILTER 0.06 ~ 0.03 0.01 0.06

* RESULTANT OF “HORIZONTAL COMPONENTS
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Strdng—Motion Earthquake Observation Results
of the After Shock at 05:39:51, October 6, 1994
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STRONG-MOTION EARTHQUAKE OBSERVATION RESULTS

05:39 0CT. 6 ,1994 JMA INTENSITIES
E OFF HOKKAIDOQ
EPICENTER : 43°40.9'N 147°10.2°E I - KUSHIRO,NEMURO

I : ABASHIRI.SAPPORO-OTARU.,

IWAMIZAWA KUTCHAN,MORIL ~
HAXODATE ., MORIOQKA -
HACHINOHE .MUTSU,OFUNATO.
ISHINOMAKI . AOMORI
X -
s
STATION CONDITION RECORD MAX .ACC. (GAL) DIST.
NUMBER (NS) (EW) (Up) (KM)
17  HANASAKI-F ON GROUND F- 773 14 13 9 135
¢ KUSHIRO-G ON GROUND F- 675 13 17 L - 239
2 KUSHIRO-GB IN GROUND F- 674 & 5 2 23¢9
3 TOKACHI-M ON GROUND M-1527 6 4 2 348
4 URAKAWA=-S OM GROUND §-2590 3 3 1 395

i



- Resultsof Prehmlmary Analyses of the After Shock
| at 05:39:51, October 6, 1994
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RECORD NUMBER : F-773
STATION : HANASAKI-F

EARTHQUAKE DATA

LR ARARE AR AR S S AR SRR R R E R R T N R R R R R R R R R R R R R R R R I I e

DATE AND TIME 5:39 OCT. 6,1994

LOCATION OF HYPOCENTER
EPICENTRAL REGION E OFF HOKKAIDO
LATITUDE 43"40.9* N
LONGITUDE 147°10.2° E
DEPTH 30.0KM

JMA MAGNITUDE 6.2

khhkk kX x ek khhhkbkhhhhdhhhkdhkhrrhhthhhAhhhdhkhrhhkrrhhr bk ok A kh kb hhkthhkddwdin

PEAK VALUES OF COMPONENTS

PARARMETER OF THE VARIABLE FILTER
FC {HZ) 0.494 0.518 0.604
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 8.9 8.2 5.0 9.0
ORIGINAL 14.2 12.5 8.7 14.3
CORRECTED 14.6 12.7 g.9 14.7
MAXIMUM VELOCITY {CM/SEC)
FIXED FILTER 0.50 0.61 0.33 0.74
VARIABLE FILTER 0.47 0.58 0.34 0.71
MAXIMUM DISPLACEMENT (CM) s
FIXED FILTER 0.07 0.06 0.07 0.0%9
VARIABLE FILTER 0.04 0.05 0.02 0.05%

* RESULTANT OF HORIZONTAL COMPONENTS
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~ RECORD NUMBER : F-675

”STATION : KUSHIRO-G

EARTHQUAKE DATA

*****i************j**************ii******i
DATE AND TIME & .. -
LOCATION OF HYPOCENTER T mas

EPICENTRAL REGION . E OFF HOKKAIDO

kR kT bk bk k kb kkkkdkdkbok kb eh

LATITUDE ' 43%40.9° N
LONGITUDE B 147°10.2' B
DEPTH 30.0KM

JMA MAGNITUDE : 6.2

LR SRR EEEEEEE R RN R R R R i N L

PEAK VALUES - QF - COMPONENTS

N S E W U D HORIZONTAL*
PARAMETER OF THE VARIABLE FILTER
FC (HZ) . o . 0.420 0.787
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 1003 2.6 10.6
ORIGINAL 00 - 13.2 7 17.4 4.0 17.4
CORRECTED ' : 13.2 17.5 4.0 17.6
MAXIMUM VELOCITY (CM/SEC)
FIXED FILTER 0.76 0.80 0.28 0.86
VARIABLE FILTER - 0.69 0.78 0,23 0.84
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER . 0.14 . 0.11 0.05 0.14

VARIABLE . FILTER : 0.13 0.08 0.02 0.13
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'RECORD NUMBER F-674

STATION : KUSHIRO=GB

EARTHQUAKE DATA

LA R R RS ER EREEEEEE

LOCATION OF HYPOCEQ : e i
EPICENTRAL REGION '~ E OFF: HOKKAIDO
LATITUDE g 743740097 N
LONGITUDE S 147710.2* E
DEPTH : 30:. OKM

JMA MAGNITUDE £ 6.2

*********************i***********t***********}ki*******ﬁt*******t*****i**

PEAK VALUES: OF: COMPONENTS

0.573

SMAC-B2 EQUIVALENT 2.9 1.2 4.0

ORIGINAL : " ik " 4.0 1.9 5.5

CORRECTED : 4.0 1.9 5.5
MAXIMUM VELOCITY ‘{CM/SEC) _

FIXED FILTER ' 0.26 0.24  0.12 0.27

VARJABLE FILTER: 0.27 0523 200097 0 0,29
MAXIMUM DISPLACEMENT  (CM) .

'FIXED FILTER ... .- 0.05 - 0.05 0.04 0.05

VARIABLE FILTER S 0.04 . 0.03 0.01 0.04

* RESULTANT OF HORTZONTAL COMPONENTS
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Strong Mot10n Earthquake Observation Results
of the After Shock at 16:55:39, October 9, 1994
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STRONG-MOTION EARTHQUAKE OHBSERVATION RESULTS

16:55 0CT. 9 ,1994
E GFF HOKKALIDRO

EPICENTER
DEPTH :

0.0KM

63°33.3'N 147°48.4'E
MAGNITUDE :

7.0

[ R W N A AN A S

STATION

HANASAKI~F
KUSHIRO-G
KUSHIRO-G8
TOKACHIL-M
URAKAWA=-S
TOMAKOMAL-S
HACHINOHE-JI-5S

CONDITION

ON
ON
IN
ON
ON
ON
ON

GROUND
GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

RECORD
NUMBER
£~ 777
Fe 696
F- 695
M=1528
5-2593
§-2592
§-2591

—316—

MAX.ACC. {GAL)

(NS)

20
19
8
11
14
4
3

(EW)

23
20
7
11
6
6

3

upl

11
6

3
4
5
1
1

DIST.
(KM

181
285
285
391
438
512
618



) Resultsof Prellmmlary Analyses of the After Shock
- at16:55:39, October 9, 1994
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RECORD NUMBER : F-777

STATION : HANASAKI-F

EARTHQUAKE DATA

**********************i************i*t********************\i"*********tt*t*

DATE AND TIME 16:55 OCT. 9,1994
LOCATION OF HYPOCENTER
. EPICENTRAL REGION E OFF HOKKAIDO
LATITUDE 43°33.3° N
LONGITUDE 147°48.4° E
DEPTH 0.0KM
JMA MAGNITUDE 7.0

'ki'*****it*i*********\H***********************tti***'ﬁ*i’***************ttttt

PEAK VALUES OF COMPONENTS

NS ° EW  UD  HORIZONTAL*

PARAMETER OF THE VARIABLE FILTER
FC {HZ) 0.085% 0.115 0.079
MAXIMUM ACCELERATION (GAL)
SMAC-B2 EQUIVALENT 15.8 16.0 7.8 16.3
ORIGINAL 19.7 23.4 11.0 23.4
CORRECTED ' 19.7 22.8 10.7 22.9
MAXIMUM VELOCITY {(CM/SEC}
FIXED FILTER 1.31 1.72 1.08 1.83
VARIABLE FILTER 1.44 1.34 1.34 1.51
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER 0.65 0.45 0.81 0.75%
VARIABLE FILTER 0.74 0.52 1.04 0.87

* RESULTANT OF HORIZONTAL COMPONENTS
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RECORD NUMBER F-696

STATION KUSHIRO-G

EARTHQUAKE DATA
*******i*************************l******
: 'DATE AND TIME
"LOCATION..OF - HYPOCENTER
EPICENTRAL REGION -

***************tt*iE*Qi***t*t

16:55 OCT. 9,1994

E :OE‘E HOKKAIDO

LATITUDE 43‘33 3* N

LONG ITUDE 147°48.4' E

DEPTH 0 0KM
JMA MAGNITUDE ' 7.0

*k*******************************************************************t***

PEAK..VALUES OF COMPONENTS

N S E W U D HORIZONTAL*
0.158 0.158
_MAXIMUM'ACCELERAT 'N:(GAL)
SMAC-B2. QUIVALENT 16.5 3.1 4.5 19.7
ORIGINAL : 19.0 ) 5.5 25.3
CORRECTED 18.8 19.6 5.5 25.2
MAXIMUM VELOCITY' (CM/SEC) _
FIXED FILTER 1.46 1.17 0.60 1.71
VARIABLE -FILTER 1.45 1.31° - 0.58 1.68
MAXIMUM DISPLACEMENT (CM)
FIXED FILTER " 0.42 0.36 0.27 0.44
VARIABLE FILTER 0.30 0.22 0.18 0.32

* RESULTANT OF HORIZONTAL COMPONENTS
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~RECORD NUMBER : F-695

STATION : KUSHIRO-GB

EARTHQUAKE DATA
***i*ih*********W*********t*i******i'*****
 DATE AND TIME
LOCATION_O =HHPOCENTER

t*******************t***t*titt

16: 55 CT . 9 1994

EPICENTRAL REGION . ' E OFF HOKKAIDO i
LATITUDE - BRPECIE e
LONGITUDE » 149713.1" &
DEPTH 5 - 0. o .

JMA MAGNITUDE Yo 70

*************************************i***************t*******t**ttt****t*

PEAK VALUES OF.COMPONENTS

0.103  :/ 0.085 0.085

SMAC-B2- EQUIVALENT 6.2 2.6 6.7
ORIGINAL 7.8 3.2 9.0
CORRECTED 7.7 3.2 9.0
MAXIMUM VELCCITY (CM/SEC) _
FIXED FILTER 0.58 0.51 6.44 0.7
VARIABLE FILTER 0.70 0.56 .- 0.48.+ = 0.71
WIM DISPLACEMENT (CM}
' FIXED FILTER S 0,22 0.27 0.28
| VARIABLE FILTER S 0,23 0.36 0.38

* RESULTANT OF -HORIZONTAL COMPONENTS
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