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PUBLICATIONS ON STRONG-MOTION RECORDS

The Public Works Research Institute has published the following reports
on strong-motion earthquake records reproduced in full size. Inthe
reports there are three kinds of series, ANNUAL REPORT, SPECIAL
REPORT, and SUMMARIZED REPORT.

(1) ANNUAL REPORT: These reports are series of general ones
published annually and contain almost all strong-motion records obtained
during the period indicated in the title of each report.

No.l STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1961-1966), Technical Memorandum of PWRI No..217,
December, 1966,

No.2 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1967), Technical Memorandum of PWRI No, 341,
February, 1968.

No.3 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1968), Technical Memorandum of PWRI No. 430,

April, 1969,

(II) SPECIAL REPORT: These reports are series of special ones on
specified earthquakes or quake swarms published immediately after each
quake, Usually these records are also contained in ANNUAL REPORT,
but sometimes they are not contained. ‘

No.l STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, DECEMBER 9
1965-FEBRUARY 28 1966, THE QCHIAI BRIDGE), Technical
Memorandum of PWRI No; 163, April, 1966,

No.2 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, MARCH 1- ‘
JUNE 22 1966, THE OCHIAI BRIDGE), Technical Memorandum of
PWRI No. 194, July, 1966,

No.3 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, JUNE 25 -

"DECEMBER 1 1966, THE OCHIAI BRIDGE), Technical Memorandum
of PWRI NO, 254, March, 1967. o

No.4 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, MAY 27 -
OCTOBER 23 1966, THE SUSOBANA DAM) Technical Memorandum
of PWRI No. 263, March, 1967,

(IIT) SUMMARIZED‘ REPORT: These reports are series of summarized
reports on especially major strong-motion records published occasionally

(mostly every four years). These records are extracted from both
ANNUAL REPORTS and SPECIAL REPORTS.

No.1 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1961-1968), expected to be published in 1969,
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Abstract

This memorandum reports strong-motion earthquake records of
ground motions and responses of engmeering structures such as highway
bridges, tunnels, dams, and embaukments administrated by Ministry of
Construction, Public Corporations, Hokkaido Development Bureau and
Regional éoverhments.

The photographs of major record traces of strong earthquakes
occurred in and around Japan in 1968 are reproduced in fu11 size. Also

the maximum amplitudes of all seismograph records are presented.

Preface

Strong-motion earthquake record is most helpful to establish
, reasonable ldesign metho‘ds of structures subjected to earthquake motions,

In 196C thé Public Works Research Institute proposed a recommen-
dation to.‘the Ministry of Construction on project of survey of ground motions
and structural responses during strong-motion earthquakes, In responseto
the recemmendatiqn the Ministry gave the aplbroval.' Since then the project
has obliged it to install instrumeuts,- to cousult the way of installing and
inl'strumentation, and to analyze and publish the records obtained,

Total number of SMAC accelerographs operated is one hundreci and -
thirty and total number of the accelerometers is three hundred and ninty.
Meanwhile, total number of eleetro¥mag11etic accelerometers is two hund-
reds and five,

Several reports reproducing record traces in full size have already

published as shown inside front cover of this report. And some analyses

have been done and these typical reports are shown in References.

The present report reproduces strong-motion selsmograph records
obtained from publlc works in Japan--such as h1ghway bridges, tunnels,
dams, and embankments--and on grounds near the structures during the
year of 1968, and sumxh’ariZes thleir ma#ixnuin acceleration values.

The structures WhJ.ch served strong Irlotlon se1srhographs are
admmlstrated by Mmlstry of Constructmn Pubhc Corporatmns Hokl:a1do
Development Bureau and Regmnal Governments | N

Apr11 1969 B complled by
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Susumu Wakabayasm Ass1stan1: Research
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Earthquake Resmtant Structure Sectlon
The Pub11c Works Research Inst1tute

Ministry of C‘onstructmn
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Japan
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§1 Network of Strong-Motion Seismograp_h Stations

The sites of the strong-motion seismograph stations observing
ground motions and earthquake responseés of engineering structures such
as highway bridges, tunnéis, dams, and emban‘k_m:ents are shown in Fivg's_.. )
'1to 4, and Tables 1 and 2, |

Fig, 1 and Tablev 1 indicate SMAC-type accelerograph stations
thi'?ughout Japan, In' the F1g 1., black round ‘spot's represehf @hé éxisting
stations as of March 1969, and white rounds represent _the stations Je-x"—
pected in future. Mostly each station has a 'paizf c_éf"insvtr.u__rn_g_vntg as shown

in Tabie 1. One is some part of the structure (mamly at the crést of the

gtructure), ‘the dther is on the adjacent ground surface.’ The location of

ground mstrument is requi;,ed to be decided so that ‘the_ _gr.ound_ cond#ioﬁ 1s
éimil'ar. td thaf beneath the structure and the grognd motién s_ho_uld.n’ot be
affected by the motion of the structure, keeping 'aLWéj} a ce‘x_f;t;'a.in :ai'sfénce ‘
from the sti‘ucture. ' | 7

A pair of mstrumeﬁts installed at the structufe and the ground_
usually have occasionsl st"‘a’z‘*ti.t'lg"devié'e"s iﬁdividually. A‘"fewA of the qsiéﬁoris

have one in-strumezjlt or three instruments. And each instrument has threze'"

" components of accelerometers (1 vertical and 2 horizontal), and two types

of‘stai_xjti_ng devices (electric and mechanical).

Fig. 2 and Table 2 show electro-magnetic type seismograph stations

 as of 'Mar-ch,-1969.‘ Each station has three or more components of accelero-

meters, a starting device, and a recorder, Accelerometers are usually

set up at the structure and on the ground nearby, and trigger their traces

electrically or optically on a recording paper:_, film, or tape. In this
case the recorder begins to operate by the function of the eleciric staring v
device during rathér strong'earthquages.
Figs. 3 and 4 show the detailed sites pf the stations with SMAC in

Tokyo and in Osaka, respectively. In the figures only the stations

operated as of March 1969 are shown. |

. Table 3 and 4 show the n_t_x_mbet‘" of s'trong—mofion séiéiﬁographs and
t_haf of stations operated as of M_ar-;ch,_ 1é69.
| The numbers in Table ;_é':-are summarized in relation to the adminis-
iérative Sponsorship -a:nd thpse in Table 4 are summarized in relation to the
Va;‘iety-of ‘structurés_. |
At “ché‘prés"e'r‘nt. fimé 67 stations for 130 'SMA(-D.—t'y.pe instruments and

26 stations for électro-g;agnétic type seismographs are operated in the

-field of Public Works and serviced by the Public Works Research Institute,

*In Table 3 the st-a,tibné are classified into léy‘groups, ’vTable‘ 5 defines

the élassifiéation of stations both in Japanese and English.
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Station (1\?;:::13021‘ Number of Sge;:;r;lo- Location %\Ziﬁtﬁ
Table 1. Strong-Motion Seismograph Stations for SMAC-Type Number| o . cture). | Distruments Type Installed
Accelerographs, Including Stations Expected in Future, Group II. (cont.)
as of March, 1969 207 Takatsu Bridge|2, Ground 1,|SMAC-B2|Masuda City 1967-3
Stati Station Number of Seismo- Year & pier 1 Shimane Pref.
0n (Name of raph Location Month In- PR
Number Structure) Instruments gType stalled 208 Tsurusaki 2, *
Group III, : .
Group I. 301 Yuhei Bridge; 2, Ground 1, [SMAC-B2(Jumonji Cho, - 1966-12
101 Shinkatsushika [2, Ground 1,|SMAC-B2 Matsudo City, 1966-3 . } - _ pier 1 Akita Pref. .
. Bridge pier 1 Chiba Pref, 302 [Kaihoku 2, Ground 1, " Ishinomaki City, [1966-3
102 |Yoneyama " |3, Ground 1, Kashiwazaki City,| 1066-2 - ' pier 1 Mivagi Pref.
pier 2 Niigata Pref, 1966-5 303 Kahoku ! 2, Ground 1, " Sagae-City, 1865-3
103 |Nakagawa ' |2, * " pier 1 . Yamagata-
104 Shintonegawa " |2, Ground 1,[SMAC-B2|Kurihashi Cho, 1967-2 Prefecture
: ) pier 1 Saitama Pref, 304 Date " 12, Ground 1, " |pate-Cho, 1965-10
105 Takasaki ' |2, i * pier 1 Fukushima-
106  |Soka " 2, Ground 1,|SMAC-B2|Soka City, 1968-3 . ) Prefecture .
! : pier 1 . Saitama Pref. ) . _ 3056 Minato " 12, Ground 1, " Tsuiyama, 1965-3
107 |Oiso n 2, *® . pier 1 Toyooka-City,
108 Himekawa " |2, : * - Hyogo-Pref.
109  |Kisogawa ' |2, * 306 | Myoken 12, Ground 1, m Nishisono-Cho, |1966-3
110 Hijiyama " |2, ) * } pier'1 Izumo-City, 1967-3
111 . |Mimitsu ! 2, * : . Shimane-Pref.
112 Kinokawa .. |2, Ground 1,|SMAC-B2| Wakayama City, | 1987-3 307 Godaisan - " |2, Ground 1, T |Godaisan, Kochi- |[1966-3
: pier 1 Wakayama Pref. ) pier 1 City, Kochi-
P T ‘ ‘ S ; ) ' ‘ . Prefecture
113 Wagagawa |1, Ground " 1969-3 308 Itajima =~ " |2, Ground 1, T lUwajima-City, T [1966-3
114 Amagasaki " |2, Ground 1,|SMAC-B2|Amagasaki City, | 1963-3 |. S pier 1 Ehime-Prefecture i
‘ L ] -piert SMAC-C2|Hyogo Pref. R 300 COtome - ]2, Ground 1, " Otome, Mifurne=" |1965-3
115 [Sakuragawa' |2, ' * | pier 1 Cho, Kumamoto-
i P i . Prefecture
‘ . ‘Group'II. : 810 ° |Hirai -~ " |8, Ground' 1,| " Hirai, Edogawa °|1965-8
201 Oya Bridge| 2, Ground 1,|SMAC-B2| Aizuwakamatsu 1965-3 [ ‘ pier 2 ~  |Ku, Tokyo
; o " pier 1 City, Fukushima | 311 Toyohama " |2, Ground 1, ! Ise-City, : 1966-9
; ‘ , Pref. 3 pier 1 Mie-Prefecture” o
302 |Uonuma " 19 Ground 1,|SMAC-B2|Oziya City, 1965-12 312 Akagi - " |2, Ground 1, " Akagi, Higashi-~ [1966-9
i ‘ ) pier 1 Niigata Pref. pier 1 kumarogawa- Cho, | :
203 |Yokokurasawa' |2, Ground 1,|SMAC-B2|Yokekura, Sakae-| 1965-10 : ] ‘ : Wakayama-Pref, |
R pier 1 Mura, Nagano 313 Ishizuchi~ " |2, Ground 1, " |Ishizuchi,Komatsu{1967-3
i ‘ : Pref. 1 ' pier 1 .|Cho, Ehime-. - :
204 Shinyawata "' |2, Ground 1,|SMAC-B2| Chita Cho, Aichi | 1965-11 : .. Prefecture . "
S : pier 1 Pref. : 314 [Kiyokawa ' |2, Ground 1, " Kiyokawa,  ~ {1968-10
205 Ishiseto ™12, Ground 1,SMAC-B2|Nojiri Cho, 1965-3 . pier 1 Tachikawa-Cho, . {1989-3
: pier 1 Miyazaki . ‘ . . ] Yamagata-Pref, .
- ) : Pref, 315 Shinpo wole, I )
208 |Rosyu "oz, P . -
- 318 .
Note: Stations with star-mark * are expected in future. 317 Sezume ™12, Ground 1, [SMAC-B2 Yamakawa-Cho, (1967-3
pier 1 Tokushima-Pref.
318 Shinden T2, : %
319 Shitoku ™12, Ground 1, |SMAC-BZ| Shitoku, Nakagawa-| 1966-12
: pier 1 Mura,Nagano-Pref.

Note: Stations with star-mark * are expected in future. i



. Station Seismo- Year &
;Jﬁ,;f; (Name of ml\lslil;fuﬁznc;fs graph Location Month
Structure) Type Installed
Group IV,
401 Biwako Bridge |1, Box- SMAC-B2|Katada-Cho, 1964-9
girder 1 Shiga-Pref, :
402 ’
Group V,
501 Tokyo Bay 1, Ground 1| SMAC-B2|Futtu-Cho, " |1965-10
(Futtu Cape) Chiba~Pref,
502 Kanmon Bridge|2, T2 “ Shimonoseki- 1965-10
City, Yamaguchi-
Pre. & Moji-ku,
Kitakyushu- City,
: Fukuoka-Pref,
503 Tokyo Bay 1, "ol " Yokosuka-City, [1967-3
(Kannonzaki) Kanagawa-Pref,
_ Group VI.
601 Muromaki Dani |1, Dam SMAC-B2|Yatsuo-Cho, Nei- [L961-8
: Gun, Toyama-
e Prefecture
602 |Yokoyama " |2, m Higashiyokoyama,1964-6
Fujihashi-Mura,
: . : Gifu-Prefecture
"603  [Sarutani " |1, Ground | SMAC-A |Sarutani, Oto-  [1858-3
: - o ‘|Mura, Yoshino-
o '|Gun, Nara-Pref,
604,  |Amagase " 1,/ Dam SMAC-B2|Ujikaneido; Uji-. [1964-8
‘ e . City, Kyoto-Pref.
605. |Susobana 11, Ground m Konabe, Nagano- 1966-5
|City, Nagano;
Prefecture
‘606 | Turuta " 12,-Ground 1,| SMAC-D" [Koshi, Turuda- [1968-12
: " Daml _ |Che, SatumaGun,
. . o - |Kagoshima-Pref,
807 Kanayama " |1, ’ *
608 " |Shijushida . " [I,° E
609 . . . o
610 Koshibu =~ " ‘|2, Ground1,] SMAC-D [Nakagawa-Mura, [[968-12
: : Dam'1 : |Kamiina-Gun, o
Nagano-Pref.
611  |Saigawa " |1, *
612 Kimigano " |1, %
613 Shimouke . " |2, ° *
Bld Yahagi 13, "

Note: Stations with star-mark * are expected in future,

; Station Seismo- Year &

NEL::::: (Name of Irlx\IslérTxiiZn(l’:is‘ graph Location Month

Structure) Type Installed
Group VII,

701  |Yodogawa 2, Groud 1, SMA.C-B2|Shin-Machi, 1966-3

[Embankment St. 1 Hirakata-City,
Osaka~-Pref.

702 - [Tokyo 1, *
Embankment

703

704 Okayama 1, *

105

Group VIII. )

801 lAriake-Sea 1, Ground SMAC-B2|Daijugarami, 1965-8 -
[Enbankment Higashiyoka-

(Chikugo. River Cho, Saga-Gun,
[Mouth) Saga-Pref.

802 Aomori 1, . *

803 |Toyama 1, ES

804 [Kanazawa | 1, %

805 Okayama i, %

806

Group IX. )

901 Public Works |1, Ground SMAC-B2|Aragawa, 11962-3
Research : Chiba-City 1967-3)
nstitute, Chiba-Pref.

L Chiba-Branch :

902 . |Nishiarai 3, Ground 1, ! Nishiarai- 1962-3

~ Bridge - Pier 2. ' Ché, Adachi-
: : o _|Ku, Tokyo
903 Showa- 12, Ground'1, m Gakkochodori,” [1965-1
: pier 1 Niigata-City,
Niigata-Pref, .|
904 . . [Shintentryugawa|2, Ground 1, " [Kodateno, f1964-12
? "Bridge pier 1 Toyoda-Mur ‘
: Iwata-Gun,

T : i Shizuoka-Pref. - '

905  [Ochiai " |3, Ground 2, " ‘INagano-City, [1965-12

: : o pier 1. - Nagano-Pref,

906 P, W.R.I. 1, Ground " Kashima-Gun, [1967-3
Kashima lbaragi-Pref.
xperiment .

Laboratory o '
907 Taira Bridge [2, Ground 1, v "{Taira, Iwaki- [I968-1
‘ Abut. 1 City, o '
. ) Fukushima-Pref]

908 Honjo Bridge |2, %

909 Miyako 7, E2
Note:: - Stations with star-mark * are expected in fuiure.




. Station Seismo- Year & 5 Gai _
Station (Name of Number of graph Location Month ’ Station (;t ation ¢ Number of .;elsn;o Locati ‘ﬁ:’;}f‘
Number] : Instruments ame o grap ocation
Structure) Type Installed Number| o cture) Instruments Type Installed
Group IX. (cont.)
— Group XI, (cont.)
910 Hachinohe 2, - -
911 Takamatsu 2, & 1108 {(Route 1) Omoriminami- [1968-2
919 Miyazaki 3, E3 Haneda Under- |3, Ground 1,[SMAC-B2 | Cho, Ota-Ku,
sea Tunnel Tunnel 2 Tokyo
Group X. . : 1110
1001 |Ajigawa Bridge [2, Ground 1, | SMAC-B2|Benten-Cho, 1963-3 Group XII.
pier 2 Minato-Ku,
Osaka- Pref. 1201 |Route 1 - 2, Ground 1,/SMAC-B2 | Minamisumiya- |1965-3
. : Nishiyokobori piper 1 Machi, Minami-| :
1002 |Tomei-Highway 2, Ground 1, | SMAC-B2|Fuji-City, 1967-3 Bridge Ku, Osaka
Fujikawa-Bridge| pier 1 Shizuoka-Pref, 1202 |Route 4 2, %
1003 [Tomei-Highway {2, Groundl, { SMAC-D |Inasa-Gun, 1968-12 . Tkue-Cho,
Hamanako Bridge| pier 1 Shizuoka-Pref. [1969-3 : Asahi-ku
1004 |Chue-Highway [2,Groundl,| SMAC-B2|Uenohara-Cho, [1967-3 1203 [Route 4 2 #
. Sakaigawa Bridge pier 1 Kitatsuru-Gun, . Tamadehondori, !
\ | Yamanashi- Nishnari-Ku
. Prefecture . 1204
1005 [Chuo-Highway . [2,Groundl, m Ubakubo, Hino- [1967-3 :
Ubakubo Bridge pier 1 . City, Tokyo : . Group XIII,
1006 . |{Chuo-Highway 2,Ground 1,[ " Tsurukawa, 1967-3 ‘ 1301 |Civil Engine- ’ (1963-12)
Tsurukawa | pieri Uenohara-Cho, . ering Research ) moved
Bridge Kitatsuru-Gun, 1 Institute :
= ; YamanashiPref . 1302 [Chiyoda Bridge |3, Ground 1,]SMAC-B2 | Ikeda, 1966-11
1007 . |Tomei-Highway |2, Ground1, " Ichinomiya-Cho [1968-3 . i pier 2 Makubéetu-Cho, .
. Toyokawa pier 1 S Hoi-Gun, . T . Nakagawa-Gun,
. . Bridge . : Aichi-Pref. : Tokachi
1008 _[Kisogawa Bridge |2, . L - * ' 1303 |Shinishikari = |2, Ground 1,/SMAC-B2 | Tsuishikari, = |L967-8
1009 |Tomei-Highway [2,Ground 1,| SMAC-D'|Yamakita-Cho, -[1969-3 Bridge pier 1~ Ebetsu-City, [1968-11
Sakawagawa - | piep 1° - |t ‘|Ashigarakami- | ‘ . ' . ‘ Ishikari
Bridge - 1o Gun, . ) 1304 [Otanoshige 2, ‘Ground 1,/ SMAC-B2 | Otanoshige, 1967-10
- : .. - |Kanagawa-Pref, .. Bridge pier 1 Kushiro-City ’
-Group I, : L Kushiro.
- 1305 |[Horoman 2, Ground 1,[SMAC-B2 | Horoman, 1967-12
1101 [Route 1" 2, ) : ‘ * ‘ : Bridge pier 1 Samani-Cho,
Iwamoto-Cho, : ) . . ) 1T - Samani-Gun,
: Chiyoda-Ku, : . . ) . - . . Hidaka
1102 - [Route 1 ‘ N : 1306 [Asahikawa 2, Ground 1,|SMAC-B2 |1, Kamui-Cho, |1968-11
Shibakaigandori, |2, y . * : - Bridge - | pier 1 Asahikawa-City|1969-3
Minato-Ku, i ' S ' Kamikawa
1103 |Route 1 25 : ] ‘ s 1307 |Shichiho |2, Ground 1,[SMAC-B2 | Yunosato, 1968-11
Morigasaki-Cho, . ol o : ‘ Bridge pier 1. . Shiriuchi- Cho,
Ota-Ku, . L : " .| Kamiiso-Gun, "
1104 [|Route 3 | 2, ' ) * . . e Oshima :
’ [Aoyamatakagi- : : L M -
Cho, Minato-Ku, _ : - ‘ 1308 ' R
1105 |[Route 5 2, * : :
. [lkebukuro, . Group XIV. L . )
Toshima-Ku . : : 1401 |Tonegawa 2, Ground 1(SMAC-D {Omigawa-Cho, |1969-3
1108 |Route 6 2, % Estuary Dam Dam 1 Katori-Gun, * .
Tutumidori, . ) o : - Chiba-Prei.
Sumida-Ku, ' : 1402
1107 [Route 7 2, * 1403
Oshima-Cho, 1404
Koto-Ku 1405
1108 (Route 2) . 2, Ground 1, SMAC-B32[Azabu, Minato- [1967-7 Note: Stations with star-mark * are expected in future,
ichinohashi pier 1 Ku, Tokyo,
Bridge )

Note: Stations with star-mark * are expected in future.
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Sites of Strong-Motion Seismograph Stations for SMAC-Type Accelerographs
— Observation Network of Ground Motions and Earthquake Responses of
Highway Bridges, Tunnels, Dams, and Embankments —

as of March 19689
The Public Works Research Institute
Ministry of Construction
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Table 2.  Strong-Motion Seismograph Stations with Electro-Magnetic - :
‘Type Seismographs

Fig. 2 Sites of Strong-Motion Seismograph Stations for Electro-Magnetic

Type Seismographs as of Marsh, 1969 ?‘
— Observation Network of Ground Motions and Earthquake _ : . ‘
Responses of Highway Bridges, Dams, and Embankments — Station (IS\Itatlzn 5 Number of Locati Year ':f;};:l_
Number Stz‘:ﬁgtu?e) Components ocation Installed_ Groupg
% . 42. 4. ’
/28, 30 sz . @ a0 - . “ # i | Yuda Dam | 8 Accelerometers| Waga-Cho, Waga-Gun, VI
“ e Iwate-Prefecture. :
as of March, 1969 - T T - :
The Public Works Research Institute, Y 2 Minase 4 Mmase-Mura, Okachi- VI
> . o Gun, Akita-Pref.
o Ministry of Construction. 3 Nariuge " 8 " Narugo-Cho, VI
; Tamazukuri-Gun,
: “ ‘ Miyagi-Prefecture,
e . 4 [Kawamata ™ 10 " Kuriyama-Mura, 1964 VI
! Hokkaido Shioya-Gun,
Tochigi-Prefecture,
5 | Muromaki" 12 m Yatsuo-Cho, Nei-Gun,| 1961 |  vI
(R ' Toyama-Prefecture
i 6 |Sasaogawa" 10 " Nishitani-Mura, . . VI
: ’ Ono-Gun,
g . Fukui-Prefecture. )
b - 7 | Yokoyama " 12 " Fujihashi-Mura, 1962 Vi
; Ibi-Gun, ) '
: Gifu-Prefecture
8 |[Amagase 12 " Makishima- Cho, 1964 : VI
Uji-City,
Kyoto-Frefecture,
9 |Sarutani " 5 " Oto-Mura, Yoshino- 1957 VI
. ) Gun, Nara-Pref.
10 Ayakita T R B Suki-Mura, ‘ 1961 VI
' s Nishimorokata-Gun, .
. : Miyasaki-Prefecture, :
11 Shinkatsushika | 3 " Matsudo- City, 1967 I
Bridge 3 Barth- Chiba-Prefecture, .
| Pressure
: meters
12 Suruga Bridge |8 Ac¢celerometers| Minamiabe, 1959 I
Shizuoka-City,

' Shizuoka-Prefecture
13 [Yoshida " [ " -Toyohashi-City, 1959 1

Aichi-Prefecture, _
14  [Honshu- 3 " Tarumi-Ku, Kobe- 1962 v |
Shikoku City, Hyogo-Pref, : ;
Bridge
(Tarumi)
15 |Honshu- 3 " Sakaide-City, 1962 v
P : Shikoku . Kagawa-Prefecture,
@ Bridge
a (Syamizima) ; :
. 16 Biwako Bridge |6 " Katada-Cho, 1963 - v ;
Shiga-Prefecture. E
17 [Wakato " |18 S Wakamatsu-Ku, 1961 X )

Kitakyushu-City,
Fukuoka-Prefecture

4 o . » 18 Ariake-Sea 3 " Oyano-Cho, Amakusa-~| 1963 VIl
Embankment Gun, Kumamoto-Pref, -

5 (Oyano

i Island)

(continued)
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(continued)
19 |Toyokawa 8 Accelerometers | Toychashi- City, 1966 VII
Bridge Aichi-Prefecture.
20 |Tonegawa ‘|6 " Kurihashi--Cho, 1968 IX
Bridge Saitama- Prefecture.
21 |Otagawa 8 " Hiroshima-City, 1965 VI
Bridge Hiroshima-Prefecture.
22  |Nagano 9 " Nagano-City, 1966 X
{Under ground) Nagano-Prefecture,
23 {Hirai Bridge |5 T Hirai, Edogawa-Ku, 1967 piig
3 Earth- Tokyo,
. Pressure
meters
24 Shijushida Dam |9 Accelerometers | Shimokuriyagawa, 1967 VI
Morioka-City,
Iwate-Prefecture,
25 [Onomichi 11 " Mukaihigashi-Cho, 1068 X
Bridge .| Mitsugi-Gun,
: ) - Hiroshima-Prefecture.|
26 [Saigawa Dam .[10 T Futamatashin- Machi, 1968 VI
: Kanazawa-City,
Ishikawa-Prefecture.

Number of Strong-Motion Seismograph Stations and that of

Table 4
Instruments in Relation to the Variety of Structures
Operatéd as of March, 1969
Number, of Stations Number of Instruments
Variety o o Number of
Electro- Number Components
. of sMAc | Magnetic- of SMAC of Electro-
‘type - — ‘Magnetic-
Structure Seismograph | Ground Struc-| yype
ture | seismograph
Bridge 52 7 52 56 61
Tunnel 1 - 1 2 -
Concrete 7 10 5 5 g1
Dam -
Fill-type - 2 13
| Embank-| River 2 ‘3 i 3 22
ment Coast - - - - -
Future Structure 3 3 -3 - 9
Site
Cthers 2 1 2 - 9
Total 67 26 64 66 205

Table 3 Number of Strong- Motion Seismograph Stations and that of Instruments
in Relation to the Groups Defined by Sponsorship

Operated as of March, 1969

- Electro-
Strong- Motion Accelerograph, SMAC Magnetic Type
. ‘ ‘ Seismograph
Period .
Num- Number of Instruments Num- | Num-
ber of . | ber of | ber of
Sta- Sta- Sta-
tions ' |Re- tions tions
Group - fore
11963]1963/1964{1965/1966{1967|1968|Total .
I 7 2o ols|6 |2 | 1| 1af 3 154
: ' : 3B
i 6 0o |o 4|62 |0 0o{ 12| o 0
I 16 0 0 6 112 |13 0 2 33 1 5A
, ' T 3B
v 1 00 1lololo | o 1| 1 BA
v 3 0|0 o310 0| 4] 2 BA
VI T.ol2 (0o | 30|10 4 | 10 |12 104A
VII 1 0 0 0 2 0 0 0 2 2 16A
VIII 1 [ofo of1|0 |0 | O 1] 1 3A
IX 7 4.0 4 2 2 2 % 0 14 2 15A
X 8 3o 010 (8. ]2 | 4|17 2 29A
X1 2 0 0 0 0 0 5 0 5 ) 0
XII 1 0|0 2|00 |oO 0| 2| o 0
X1 6 0|1 0|0 |3 (4 5 | 13 0 0
X 1 0 |0 ojo. |0 |0 2 2.1 0 0
Total 67 11 |1 20 29 |36 (15 18 |130 | 26 199A
6E
Note 1) Each SMAC has 3 accelerometers (1 vertical and 2 horizontal).
2) A and E in the extremely right column mean Accelerometers
and Earth-pressure meters, respectively.
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Detailed Sites of Strong-Motion Stations for SMAC in Tokyo

Fig. 3
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‘ao

SN ) K,J 7
L 5. KYOTO-PREF,
“-\.,.\ v'\.A.\ ]/zn 4
. “~q -‘M) -> Cf'\.\
s P O xy
i M
( S /4
\ - / /
HYOGO-PREF v i P
' ;co ,y/' N
o S
s \)0 < a
O -
pr ;&0%’ “Takatsuki \‘ &
\ V< e
Tkeda-Shi 3%
: kY%

4 ,IEQr_agi-Shi H/irol;_:ata- ﬁ

\ Vs
"\ Toyonaka-Shij /9 Shigg
» V-0 . @O /@ ot
'\ AR ,Neyagawa-Shi

HSuita~ Shixs

v
)

Takarazuka-Shi ‘:\

4ne - o Kédbma—Sﬁ{
0\&9}60/ f Lot —o . J '{—ﬁ 0 $
~FAshiya. ‘ﬁ, ol ] Moriguchi {

N0~ 43  Nishinomiya 114§ o o
~Daito-Shi’

Amagasaki/ .
)
o.Higashiosaka—Shi

—

Vo< OYao—Sh'i;-v - :
,f. NARA-PREF
o SR N

OSAKA-BAY - 3 Matsuoara-Shi
' Habikino -Shi

) P Se i : 0 /'
& A
7S
¥ S o L.

&
< i }
. & ‘ N - BT
Strong- Motion d taumisShi ‘Tondabayashi-Shi;\'

Seismograph Station |
in Osaka ’\\ o l
. o :

Kawchinagano-Shi = /

. 250,000
¢ 4 | g ' iz

Pl




Table 5. Definition of the Groups
Group Administrative Sponsor Zy =
1 First National Highway Section, Road Bureau EEE -
] - EE%E —BR
g Second National Highway Section, d .
L ‘ .a‘ i . g y L Road Burean ==z
III | Local Road Section, ‘ 4
! C ' Road Bureau BB
IV . | Toll Road Section, d
- A I Road Bureau AR AR
v Planning Section, Road Bureau ! s
® B F
VI Development Section, River Bureau Pl }
VII | River Improvement Section, River Bureau g .
L . B K BR
VIII | Seacoast Section, River Bureau v . 5
: e _ i = F_T%
TIX Public Works Research Institute + & B oK W
X Japan Highway Public Corporation BAEE 2
X1 Tokyo Expré_:SSWay Public Corporation- B EEER A
XII Hanshin Expressway Public Corporation B 49 S HERs A
XIII | Hokkaido Development Bureau k¥ ¥ERF
XIV | Water Resources Development Corporation AERERAR.

Bk FOAEN - AR CH AREE AR

i 2 HBE 2R 2R &ls w2 o|jlE e n
Bl | 1s 1] 10 -~ - =1 29
%*9‘1‘:? 8| ¢ . - — _ i
e oB - - - - 48 - =1 48
LA _ - _ - - | 26 -~ | 26
4t _ ;
BB - hd - - -1 13 13
4 &t 8 24 1 10 48 26 13 {130

§ 2. Chatacteristics of Strong-Motion Seismographs

In the most stations SMAC type accelerographs are installed to record
strong-motion earthquake as shown in Tables 3 and 4, In genéral it is ad-
visable that the seismographs which are installed at such stlfjl_xctures as
bridges, tunnels, dams, and embankments for engineering i)urpose, have
such characters as follows :

(1) reliable starting devices,

(2) tobe able to record strong-motion acceleration up to about 500 gals,

.(3) .to be able to operate with batteries (without cémmercial alternating

currents),

'(;4). “to be easy to handle,

.(5) to be sure to catéh earthquake .traces with little‘tr.ouble, and

(8) to .b'e strong ‘égainst water, air, sh'ock,. ete,

S'lVIAC--typ‘e accelerograph is one of the best strong-motion seismographs

made in Japan, having the above méntioned characters. Accordingly this

type of accelerograph is generally used to record sfrong—mofion accelera-

tions in Japan,

Figs. 510 8 and Tables 6 and 7 show the chara‘..cteristics of two types of
accelerographs, SMAC-B2 and SMAC-D.,

Ag for electro-magnetic _type seismographé shown in Table 2 there ‘are
a lot of different kinds. Their indivisual cha‘racteris_tics are giﬁen up in the

present report,




Table 6 Strong-Motion Accelerograph, SMAC-B2
. Fig. 5 stration. of - i -
Parts Specifications and Characteristics g M Strong-Motion Accelerograph, SMAC-B2
3-Component accelerometer
Natural period 0.14 sec Verfical Endtsﬂum Time Marding Pbn_ Recording Pen (A-Direction)
Up— Down . ~“Directi
Sensitivity 12,5 gals per mm on the paper PLAN F H""‘f’"tal Pendulam (A-Direction)
Pendulum Damping critical damping (h=1) 7 [l
Recording rang 6 ~ 500 gals g & ]
Ma_gnitication x 16 (mechanical) : 1 Vertical Pen (Up—Down)
Re.cordmg paper scratching stylus roll-paper Recording  Pon (B-Direction)
Recording system | Recording speed 10 mm per sec Front —» g— -] || _Horizontal Pendulum {B-Direction)
Recording pen sapphire point o |
F =
— i b8 b - Styfus Rokl-paper
Driving part SpI.'mg motor
Operating for about 3 min. Electric starler(5~15gals Vayiable)
Electric Vertical component accelerometer jiFed s o [° >
self-starter Natural period 0.3 sec (G e —
Sehsit'ivity at starting from 5 to 15 gals / ‘ N\ Driving Part, (Spring Moler)
Meohanical - - — : e Mechanical Starter (100afs )
|Mechanica it - ; est Lamp.
Self Starter Sensitivity at starting about 100 gals horlzontg.l .Tést Lamp Switeh
Tirme marking Interval 1 sec
Checking device Pilot lamp and buzzer ’ : Time Marbing Ben, o ‘
X — § A SIDESECTION 5 Lid I_M_Qﬂ._ﬁ_o_x_ Recording Pen
Electiric power : ‘ - 40 17— / -
supply Dry cell 3V x 4 ( JIS No FM 5) o It — , ' -
i {o e He/L I i
Console Aluminum alloy ‘ _ ‘W‘L\a’ ‘{c .
Dimension 540 (width) x 540 (length) x 370 (height) mm
‘ - - : |
Net weight Approximately 100 kg i
g ‘ ° —[HE
X 0.08 mm/gal bt . - Horizontal Pendulum { B-Direction) :
. 0 1.0 ’_ e o
! O . b
g :
E l 03 Vil I
I B e f
. [}
5 05 ) / ! U ]
o] > %
H -E = A/Q«Lim £ Tendulum V Foundation
5 _g o3t T ' Horizontal Pendulwm (A-Direction)
B 6 02} PN L ' (N B S B B h :
% 0 05 0810 20 30 50 80 100
=) — L i . .
g 20 10 05 0z 0
G _ Natural period T(5€G)
g :




Table 7 Strong-Motion Accelerograph, SMAC-D

Parts

Specifications and Characteristics

Pendulum

3-Component accelerometer

Natural period
Sensitivity

Damping
Recording range
Frequency range

0.05 sec ( 20 cps )

5mm/500gals on scratch-
record-film. 40mm/500gals
(by multiplying optically the
film by 8)

. air damper h =0.5~0.7

; 5~ 500 gals '
0~20 cps

Recording system

Recording paper

Recording sp.eed

scratching stylus scratch-
record-film.

5 mm per sec.

Recording pen diamong point

Driving part

Micro-motor ( DC.12 Volts )

able to start 100 times, operates for ab_out 1 min., 30

sec. after each starting

Electric-self-
stater

Vertical component accelzrometer

Natural period 0.‘3‘ sec.

Sensitivity at starting 5 gals

Time marking
System

5 pulse | sec, Electric timer

Eleciric: power
supply

Nickel-Cadmium Battery (DC 12V., 3.5A, with
Automatic charger or AC.100V together)

Dimension 450 (width) x 450 (length) x 350 (height) mm
Nét weight Approximately 70 kg '

I 10 g

2 35D gk T

£ M

%

z 10ge}

Frequency §°t T
. % e
Characteristics E ! N
0F

(5} 1 2 3 45 1 15 20
Exiting  Frequency (CPS).

5 20 10 b5 [ of 005
perisd T (S€C)

Fig. 6. Ilustration of Strong-Motion Accelerograph, SMAC-D
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Fig.

8 Picture of Strong-Motion Accelerograph, SMAC-D

§3 Strong-Motion Seismograph Results

Tables 8 and 9 summarize the number of the records obtained from
stations -with SMAC and that of the records obtained frc;m stations with
electro—irnagnetic type seismographs, respectively, during the period
from Janhuary to December in 1968. In the tables numbers of records
printed in the presént report are also given,

Table 10 summarizes the data of oiot‘ained records and the data of
earthquakes, which occurred in and around Japan in 1968. The records
in Table 8 involve those from uncertain earthquakes and those caused
by vehicles or other disturbances.

Column headings are described as follows:

1:- Eartﬁquake Time and Date: Y,M,D,H, M,

The column' shows the fime and date of the occurrence of theé

earthquake corresponding to the record number: in the same row,

a¢cording to'the data published by Japan Mateological Agency.

Y, M, D, H, and M refer to 'year, month, day, hour, and minute

1'11. Japan Standard Tinve, respectively. In case whereit is diffi-
“cult to idehtify the time and date of the occurrence, the period

during which the records are obtai_ned,. are given.

2: Location of Epicenter: Long.,Lati.

The column indicates approximate location of the epicenter of the -
corresponding earthquake in Colunﬁn 1. Here the location are

generally given by means of prefectural name and the direction
from the prefec,;ture. Long'. and Liati. refer to. the longitude
and the latitude of the epicenter, respectively, Those data are

‘according to the reports of J. M. A, -




: 3: Magnitude: M (Richter Scale) Table 8  Number of Records Obtained from Stations
: with Strong-Motion Accelerographs, SMAC

The column shows the value of Magnitude of the corresponding ,
S . , ’ ) ’ ( Jan. to Dec., 1968 )
earthquake in Richter Scale, decided by J.M.A, :
¢ _ Sta- Number Total Number - |[Number of Records
¢ tion of of Printed
4: Depth: H (Km) ‘ ‘ Num- Station Instruments Records in this Report
: ber Struc- Struc- |To- Struc-| To+
: . G d ;
- Ground(ro. Ground ture - [tal Ground ture | tal

The column shows the depth of ‘th.e'_ori'gin of the corresponding

_ L 101 | Shinkatsushika Bridge - 1| 1 5| 5 |10 2 2| 4
earthquake in Km, given by J.M,A .. " 183 gh"}:“‘megawa heo 1 1 8| & 14 1 1| 2
) LT oka 1 1 15.| 15 |30 3 31 8
: o ; _ 112 |Ki " ' :
5. -Maximum J, M, A, Seismic Intensity and Place : o gymaokawa " i i _ 13 t 111 3 3; 6
. : : 202 |Uonuma” 1 1 0 3 |3 . 1 i
The column shows the maximum' seismic intensity of the corres- 203 | Yokokurasawa . 1 1 214 171 38 0 o[ o
R 205 |Ishiseto e 11 6| 11 17 3 3| 8
‘ - . ) - 207 L 2
ponding earthquake in J, M, A, scale, and some places (near the 501 g}l:::s“ . i } i Z : 12 2. (2) 4
. IR : 302 {Kaihoku - n 1] 1 13| 11 | 24 31, 3 é
epicenter) having the maximum intensity. .. - 303 |Kahoku L 1| 1 5 o' |5 1 s
304 |Date . " 1 1 11|18 | 27 0 3|8
T _ 305 | Minato o 1 1 1 0 -
8: Ground . ; ; :
: ) - 306 | Myoken " ’ .
307 Gggaisan " i . A ? 2
¢ . 1 o| 8 | 8 - 1] 1
7: Structure ( I T . o _ ggg g?ima . ) :' 1 1 el l.s i 14 8 4112
‘ ) ome . 1 1 7 1| 14 0 1.1
sl L on .
These two columns show the data of the sirong-motion records ‘ 3{2 ?2‘;?,;&@ LR i ‘ ? S- 12 23 :: ? 3
313 |Ishizuchi n vt | 3] 8 "1 2| 3
‘obtained on the ground and, at the structure, respectively.. 317 [Sezume " 1 1 2 1 3 o 1.1
ont : 319 |shitoku ~ " i 1 3| s | 8- 1 113
Those records . which have pages in the left columns of their re- 501~ Tokyo Bay (Futtw Cape) - -1 0| 17 -1 1 -1
; 502 |Kanmon Bridge -2 0 4 4 2 - 2
) 503 |Tokyo Bay (Kannonzaki) 1 0 .8 - 8 3 -1 3
cord.numbers are considered to be important and accordingly 60¢ [Amagasé Dam [ I e 6 - 4] 4
. : ] 605 |Susobana . ! ‘ ! 0 2 = 2| 0 -1.0
‘their photographs are reproduced in full size on the indicated sgi X??:f:_‘%ifn?ba?}mw — - i _(1) g 1 1; : 1 ! ?
o _ 901 [P, W.R.1, Chiba Branch —1] 0 5 -9 3 13
- pages in the present report, The photographs of the other records 902 |Nishiarai Bridge 1 2 6 (26 |32 ‘9 3l 5
. _ : : 903 [Showa © . " i) 1 1) o568l 1 1] 2
are not shown. - oo . ggg (s)}cl:ltxxlif;einr‘yugawa Bl.w‘l‘dge' : ; ' i ‘2‘2 ' ig : 3(25 L ; 6 11
: o 906 |Kashimy Experiment Lab, o I R FD E 1 -1
& Max. Amplitide shows the absolute.values of maximum- amplitudes 907 [Taira Bridge 1 1 “22.|. w5 |2 <3 3| 6
_ , 1004 [Sakaigawa " T R 11|32 i 1] 2
. o . - . 1005 [Ubakubg. " 1] 1. P o Y 1] 2
from zero level drawn approximately. -The values without figures under . o 1006 |Tsurukaiva " o e B S e ! 12
i ‘ : C : 1108 [Ichinohashi Bridge ) 1 1 7 3 |.10 5 3| 8
decimal points are rough ones, and those with figures down to two 1109 |Haneda Undersea Tunnel 1 2 . 4 7011 2 41 6
_ ‘ 1201 |Nishiyokobori Bridge T 17 3 7110 1 o 1
£ deci . . < ips . B : . 1301 |Civ.Eng.Research Institute 1. 0 2 - 2 1 - 1
places of decimals are rigorous ones glven by digitizations, .In paren ‘ 1302 |Chiyoda Bridge 1 i 5 6 |11 5 4l 8
: . 1303 |Shinishikari **" L 1 4 0 4 2 -1 2
thesis next to word of Structure are shown the location of the structure 1304 |Otanoshige " 1 1 3 2 5 i 1| 2
i : 1305 |Horoman. " o L 1 10 4 14 2 2| 4
Total 49| 43 284 | 257 [541 82 75 |157

where the instrumient is installed. For example, crest of pier is de-
. Note) Earch instrument has 3 components: 1 vertical and 2 horizontal,

scribed in the parenthesis in case of bridge,
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i,

1 i 2 Ca T4 5 - 6 L

Earthquake Time and Location -of Magnitude | Depth | Maximum J, M, A, Ground . Structure (Crest of Pler)
Date Epicenter M i Intensit; T <
C.MD.HN P Riotter | | Setomic Itensity Poge | Tecord Mo, Amplitado tgal) | =T Rogeea | Max. Amplitude (gals)
Long ~.  Lat Scale /| (Km) Number Horl.A] Veriical [Horl.B Number [Horl.A | Vertical | Hori.B
106 Soka Bridge (Cont.) : :
1968, 7. 1, 19145 Middle of Saitama-Pref. 5.1 50 | IV: Tokyo, Mito 35 | 106-Gr-9 50 15 | s0 36 | 106-P-8 65 ‘ 8 ! 7%
E139°26' N35°59° : :
3
1968, 7, 1. 21:06 " 1,0 50 . . "9 not measurable 5 3
1068, 7, 4. 18 :17 Middle of Saitama-Pref. 4.1 60 Yoo-10 5 |not meas- 5 "o-10 5 (not meas- 10
E139°26' N36°00’' urable urable
1968, 7. 5. 05:'38, SW of Yamanashi-Pref, | . 4.6 10 T 5 " 5 "o 5 " 5
) E138°28' N35°19' ° -
1968, 8, 8, - 13 : 55 Off baraki-Pref. - 5.6 - |- 10 Il Mito, Shirakawa- LY.z 5 " 5 "oa12 5 " 5
E141°35' N36°21'
1968, 8, 8 Y ooa3 3 5 3 "o-13 not measurable 5
~ 1068, 10. & - . D 10 3 5 S 15 [Hot meas” 10
1968, 10. 8. 00 : 50 Middle of Chiba-Pref. 70 1IV: Chiba 37 "1 8 10 36 38 =15 63 5 45
E140°09' N35°31' :
112 Kinokawa Bridge
1968, 3. 30, 04 : 04 Near Wakayama 5.0 [} IV: Wakayama 39 |112-Gr-8 70 85 80 39 | 112-p-2 55 30 115
E135°10' N34°10°
1868. 3, 30, 04 : 09 Near Wakayama 3.9 0 - | I Wakayame 10 "9 28 3¢ 20 40 "3 13 10 15
. E135°11' N34°10°
1268, 3, 30, 05: 05 Middle of Gifu-Pref, 3.5 10 T 23 15 40 "o-g 15 13 20
E136°57" N35°49°
1968. 3. 30. 05 41 Near Takayama 3.9 0. 41 on 30 25 - 50 41 Y- 15 8 30
- E137°22' N3g°02' - c . .
1068, 4, 1, "09 ;42 Hyuganada . 7:5 30 V: Nobeoka - 12 8  |not meas- 5
E132°32' N32°17' - 3 1 - urable
1968. 5. 16. 09 : 49 E off N Honahu Tl oree ‘o VI: Tomakomai to-13 5 3 5
£143°35' N40%44' R : 5
1688. 6. 8. 08: 15 Near Wakayama 4.0 ()] : Yo-1a 8- 10 13
E135°07' N34°11° . - . ' .
1068. 6. 12, 02 : 49 Near Wakayama 3 1 Wakayama - M-18 s 5 10
1968, 6. 22, 20 ; 08 Osaoka-Wakayama Border 380 . T 15 15 30
E135°31" N34°24° .. -
1968, 7. 11. 03 :.18 Near Waltayama j 0 | It - wakayama 4 "o-17 . 8 8 8
1968, 7. 11~1068, 8. 16 B ] v.18 _not measurable
1968. 8. 16, 19 : 39 E off N Honghu 5.9 0 o BRS¢ 5: |- 8 8
E143°51' N38°34! - -
1968, B. 27, 21: 58 - -Near Kyoto . 4.9. 10 urKyote | : " .20 " 5 |notmeas- |- 3
. E135°45' N35°00" - ‘Jurable
1968. 9. 11, 14: 49 Middle of Kyoto Pref, 4.0 [ o Maizura "2 not measurable’
E135°20' N35°15° . - .
112-Gr~8,- 9 are continuous, ) 112-P-2, 2 are continuous.
.
|
—
[er}
|
1 2 -3 4 s - 6 7
Barthquake Tlme and L;ﬂ;nct‘i;r:;r Mognitude | Depth | o MA Ground Structure {Crest of Pier)
v MD;‘eH - - s o _ Richter B | Setsinic mitensity Record | Max, Amplitude (gals) Record | Mox. Amplitude (gals)
S ong - Lat ( Scale) (Km) and Place Po8¢ | wumber | WoriA | Vertieal | mort.n) Poge | Mumber - R T i T orin

201  Oya Bridge

1960. 2. 26. 05: 00 Off Fukushima-Pref, - 5.4 50 |1 omahama T 45 | 201-P-3 25 8 10
F1141°37 " N37°34' . . 3

H

202 Tonuma Bridge . ' - . ’
1967, 1, 17 ~ 1967, 4. 7 202-P-7. Caused by Vehicle
1967.4.7 ~ 1967, 10, 18 . 45 " -8 55 5 60
1967, 10, 18~ 1067, 12, 14 . "o-9 Caused by Vehicle

203 Yokokurasawa Bridge
1966. 4. 6 E - - { -203-Gr-8 Caused by Vehicle

~ 1966, 4. 28 " -7 B
1966, 4. 28 e ] . . : R "oo_g - "
~ 1966, 5. 28 - - . : = : R o
1966, 5, 28 - . - : R . J . T30 " 203-P-12 Caused by Vehicle :
{ - b s Lo E . rogy . -
N - 1 L : : T "
/_ T " A ) i v 13 O
:1966. 6. 27 "1 "
- 1066..6. 27 "5 " 203-P-13 Caused by Vehicle
- ~.1988. 7. 7 Y =16
1965..7. T~ 1986, 7. 19 S a7 "
1966. 7, 19~ 1966,8; 5 | I s "
1966, 8. 5~ 1968, 8., 10 ) ] "
1966. 8, 19 ~ 1966, B, 22 - oo X B e ] " a0 " 203-P-14 Causod by Vehicle
1966, 9, 22 7 - R ) - T "
1967, 2,7 - . ol e - . S - 1 . . e .
1966, 9.'22 ~ 1966, 11.°28 ) _ 203-Gr-21 Cansed by Vehicle
‘1966, 12, 19 ~ 1956, 12, 23 . . Y2 "
1966, 2. 7 i v R Y23 "
~ 1966, 3, 7 B T .24 "
1966, 3, 7 . 203-P-18 Caused by Vehtcle
7 - - — " 19 "
| I - = o L R " .20 "
) ) BB 22 B
7/ R -23 v

(Continuad on next page.)




|
-~
|

1 2 3 . 4 5 [ 7
Enrthanl;teeTime and !;::::;r; :I Magnitude Dcl!;th_ Maximum J.M, A, Ground Structure {Crest of Pier)
. ismi i i . Amplitud ax, 4
Y., D, H. M, [P —— Richter) | o | Seismic uensity page| Fecord [ Max. Amplitido (guis) page |  Record | Mux: Ampliude (gols)
5 - Scale o Number | Hori,A | Vortical [Hori.B |"°f Number _ [Horl,A | Vertical | Hori.B
203 Yokokurasawa Bridge {Cont,}
203-P-2¢ Caused by Vehicle
( T .
\ 26 "
7/ Ea—— e
1967. 1. 29 Yoo "
1967. 9. 26 ~ 1967. 10.23 203-Gr-25 Caused by Vehiele
1988, 1. 24~ 1968, 1. 27 " 28 . "
Data 203-P-12 in Report of 1867 coincides
with Data 203-P-18 in this Report,
205 Ishiseto Bridge
1967, 2, 16 ~ 1967, 12, 4 205-P-8 ~ 1 Caused by Vehiele
1968, 2. 21, 08:51 SW of Miyazaki-Pref. 5.7 [ V: Hitoyoshi 205-Gr-1 10 5 18
E130°43' N32°00' 7
1968, 2. 21, 10:45 " 6.1 0 v: " 46 voo-2 17,63 10 20,00 45 "o.18 50 3 25
1968. 2. 22. - 19:19 SW of Miyazaki-Pref, 5.8 ) w: " t-3 T 15 5 15
E130°46' N3z°co"
1968, 3. 25. 00:56 SW of Miyazaki-Pref. 5.7 [ L Miyazaki 47 Y4 22.5 13 22,5 47 "o-1e 50 H 35
. B130°43' N32°01'
1968. 3. 25. 01:21 SW of Miynzaki-Pref, 5.4 10 1V: Hitoyoshi "5 18 10 20
E130°44' N31°59"
1068, 3, 251968, 4, 1 *o-nm Caused by Vehicle
1968, 4, 1. 09:42 Hyuganada 7.5 30 V: Nobeoka 48 T8 26,25 15 28.38| 49 BT 70 10 35
E132°32' N32°17'
207 Takatsu Bridge
1968, 4.1.  09: 42 Hyuganada 7.5 30 V: Nobeoka 50 | 207-Gr-1 20 5 25 51 | 207-P-1 118 20 7%
E132°32' N32°17' . i
1968. 8. 6.  01:1T W coast of Ehime-Pref, 6.6 40 Vi Uwajima 52 vz .25 8 33 53 "oz 95 20 83
i E132°23' N33°18¢ - -
1968, 8, 6, 03 :32 W coast of Ehime-Pref. 4.1 30 o3 5 |not meas- 5
. E132°23' N33°22' urable
1968, 8. 6 BT ) Caused by Vehicle
{ - w
)] " g “
1969, 1, 31 v 7 "
301 Yuhei Bridge -
1967. 1. 18 ~1968. 3. 29 201-P-2 Caused by Vehicle
1968. 8. 29 " -3 "
< w4 ..
1968, 5. 16 " -5 "
{continued}
1 2 3 4 5 6 "
Earthquake Time and I;‘ocfmio‘n of Mng_;}tudc De;fh I;’(aixlm_um J .M,'A. Ground Structure (Crest of Pier)
Date s “picenter - eismic Intensity B Max, Amplitade (zale)
¥.M.D.H.M, Tong  Lat ( Rsxcalter) (Kem and Place Page Se:‘%rd : : Page| Record Max, Amplitude (gals)
cale wmber | Hori,A [ Vertical |Hori.B Number | Hori.A[ Vertical | Hori.B
301 Yuhei Bridge (Cont.)
1968, 5. 16, 09:49 E off N Honshu 1.9 0 VI Tomakomai 57 | 301-Gr-1 10 23
E143935' N40°44’
- 0
1968, 5, 16, 19:39 E oﬂ‘qumon-‘Pr?f. 7.5 40 V: Urakawa -2 10 5 10 301-P-6 13 5 15
E142°517 N41°25 R
1968, 5. 17, 08: 05 E off N Honshu 8.7 30 ] 3 | not meas- 3 w7
. 5. B = 5 | not meas- 5
E143°28' N39°46' urable urable
1968, 6, 12, 22 :42 Off Iwata-Pref, 7.2 IV: Aomori "o 13 5 10
E143°08' N39°25' -
302 Kaihoku Bridge Isolated pier {No girder)-
1968. 1. 29~ 1968. 3, 22 ‘ l 30258 37.5] not mean] 1.8
- urable
1968. 3. 22 ~1968. 4.25 : 302-Gr-4 | pot measurable
1968, 5, 16, 09: 49 E off N Honshu 7.9 0 VI: ‘Tomakomai 58 "o- .8 5 13 58 " 10 30 10
E143935' N40°44" - 28
1968, 5. 16. 19: 29 E off Aomiori-Pref.’ 40 % ‘Urakawa "o-e 8 3 13 LT 30 3
E142°51' N41°25' g R 20
1968. 5. 17. 08 : 05 E off N Honshu." ... " -7 | not meas-| not mieas- 3 [T 3
: ong 1 0401 - not meas- 5
E143 2? N39°40"-. o . ‘ ] urable urable urable
1068, 5. 23. 04:29 E off Iwate-Pref, " |~ 30 | Il Hachinohe -8 3 3 5 [T 15 | - 3
E142°34" N4®°15' |- - 13
S - — - W
1988, 6, 12, 2Z: 42 Off Iwate-Pref, 7.2 IV: Aomori 60 -3 13 10 15 59 "4 35 10 25
E143°08' N39°25'
1968, 6. 13, 06 : 57 Off Iwate-Pref, 8.1 40 IE Hachinohe "oo-10 3 lnotmens-| 3 Yo-1s 15 3
. E343°05' N38°19' . urable 5
1968. 7.5, 20:28 Off Miysgi-Pref, 6.4 50 IV: Ofunato 80 "o-1 20 13 28 62 T 85 20
E142°13' N38°26' : ®
1968. 9. 3. 16: 91 Off Miyagi-Pref, 80 IIl; Fukushima RESSTY 5 5 Py
" E141°50' N37°55' i ;
. T -
1968. 9. 4 ~1968, 10.5 13 not measurable Completed Bridge (1968, 10.5
1968, 11. 14, 08 : 41 Off Iwate-Fref, 6.0 30 I Hachinohe o1 v N
- E142°47 ' 140°09° : i . . o seepon ¥ el
— = urable
1968, 11. 24. 12 : 16 E off Aomori-Pref, 2.0 40 -15 " | 1. m
B E142°48' N41°28' 5
1969. 1, 19, 16: 02 E oif N Hokkaido 240 | IV: Kushiro .16 " T T8 W
E144°00 N44°36" [
302-P-9:  Only max, value of acceleration can be meas:
.o [ - able,
302-P-10 ~13: Irregular-paper specd. asurable
303 Kahoku Bridge
1968, 5, 16. 09: 49 E off N Honshu

£143°35' N40™44'

0 J YI: Tomakomai

'61 ,303-Gr-8 l 1B 10 I 20

[ | |

{Continued an next page.)




1 . 2 3 4 5 -6 7
Eartiquake Time and ?'?aﬁ":‘ of Magnitude De%th | Masdmum 5. M. A, Ground Structure (Crest of Pier)

Date . picenter. . Richter\ | - Seismic Intensity Page Record | Max, Amplitude {gals)” Page Record I Max. Amplitade {(gals)
¥.M.D.HLM. Long . Lat (sme ) (Km) and Place umber  [gori. Al Vertical | Hori,B " {Bori.A] Vertical [Hort.B
303 Kohoku Bridge " {(Cont.) . .

1968, 6, 13 . . 303-Gr-3 10 l 5 ] 10
) 1o not measurable
{ St 10 ] 5 | 8
1969, 2.4 " -12 not measurable
304 Date Brir;\ge .
1967, 3. 23 ~ 1967. 9. 29 ) 804-Gr-9 not meagurable I
1967. 9. 29 : : '304-P-11 not measurable 3
~ 1967, 11, 3 RS 3 { not meas- 8
: urable
1967, 1%, 3 . - "o-13 20 10 33
) 62 "o-14 50 10 43
/ 63 " -15 55 30 60
‘968,321 | . T 10 | not meas-| 5
. S urable
1968. 3, 21 e . ) To-17 13 10 s |- -
3\ 304-Gr-10 |- °  not meéasurable
'ooan 5 not mens-| 5
) ) urable
\ 1968. 6. 15 v -12 not measurable
1868. 5, 16, 09: 49 E off N Honshu | 7.9 [] VI: Tomakomai ' . Lo 304-P-18 35 5 30
E 143°35'_N140°44' - . 65
1968, 5, 16, 19:39 E off Aomori-Pref, 7.5 10’ " o-19 23 5 20
E£142°51' N41°25' :
E )
1968, 5. 16 ~ 1968, 6. 12 ) . o o . ] 20 5 | not meas- 5
ursble
1968, 6. 12, 22:42 Off Iwate-Pref, 7.2 0 IV: Aomori I "oz 20 10 30
E143°08 ' N39°25' -
1968, 7. 1. 19:45 Middle of Saitama-Pref,| = 6.1 .50 IV Tokyo 304-Gr-13 10 T3 8 "o-22 13 5 13
£139°26' N35°58'° - . - .
1968. 7. 5. 20:28 Off Miyagi-Pref, 6.4 50 IV: Ofunato R 23 .5 18 "2 20 5 30
E142°13' N38°28° :
1968. 7. 11 ) : " - =15 [ .+ not measurable
~ 1968. 7, 29 ) ) S v
1968. 9. 3, 16:01 Off Miyagi-Pref, N : 80 II: Sendat : . S 30 10 23 304-P-24 30 3 33
- E141°50' N37°55' : -
1968, 19. 8. 04;22 Near Bomiais 480 UL Fukushima "o-18 8 3 6 "o-25 10 5 13
E140°56" N28°09' :
1968, 10, 9 ~1069. 1. 26 - ) X " .26 8 4 8
1969, 1. 26 ~ 1969. 3.3 ) ° ) . " -18 8 3 10
304-P-21: Irregular paper speed,
|
L
(e 9]
!
1 ) 2 3 L] 5 T . 6 7
Earthquake Time and ;;c;::::}:f Mng’];:itude Di;“'h i J.M.A, . l. - Ground Structure (Crest of Pler) -
Date e Seismic Intensity s e .. Max. Amplimide (gals;

YOMDLH ML Tong—Tat E (;hg:m.r) . (m) o P Page | Record |- M plinide (gals) page| Record [ Mox Amplitude (gatw)

eale i i - Number. Hori A | Vertical | Hori.B Number | Mori.A | Vertieal | Hori®r

305 Minato Bridge

1968. 4. 1. 09:42 Hyuganada 7.5 30 V: Nobeoka’
E132°32' Ni32°17! ) s

=T T T T 1T

306 Myoken Bridge

1068, 4. 1. 09:42 Hyugonada 75 ) T T ——— EITE0
E132°32' N82°17' i - 8 | 308-Gro1”] . 35 20 43 67 |306-P-1 45 ) m
1968, 4. § i - N - "2 15 10 25
~ 1968, 8. 6 S L - "3 15 13 20
1968, 8. 6. 01:17 W Coast of Ehime-Pref, 8,6 40 V: Uwajima - " - W
E132°23* N33°18" i R . o 6? 2 18 o s ) 18 7 89 -4, 25 20 25
1963, 8. 19 - R : i
] - . K ‘-5 Caused by Vehicle
I L N . W g W
\ e — TR p
‘ T i -9 "
/ T -10 "
1969. 2. 3 ] ST ..
307 Godaisan Bridge . =
1968, 4, 1, 09:42 Hyuganada 1.5 30 Vi Nobeoka .
E132°32' N32°17' - : ) 70 [307-p-3 90 ‘ 25 45
1988, 9, 6, 01:17 W Coast of Ehime-Pref, 6.6 40 V: Uwajima W
| E132°23' N33°1g" . ' - -4 not measurable
1968. 8. 6 - . L L . - " 5 n
1968, 12, 11 E . - ) R [ w i
1963, 12, 11, 20: i E -
1. 20:45 ERS fashi-Pret. 5.6 . 50 L Tokushima . ] ST 20 ] ] | 10
B 308 Itajima Bridge N B
i968, 4, 1.  09:42 Hyuganada 7.5 T
EE%'SZ" o : 30 v Nobeoka 71 |308-Gr-2 1&6‘2‘5 48T T160.%8 72 |308-P-2 375 55 213
1968. 4. 1,  16:13 Hyugonada ) 6.3 - . 2] - i
. L Erzlg"zz' sagr - e IV: Nobeoka ®w " -3 | 38 10 34 3 "3 65 13 35
1969, 8. 8.  01:17 W Coast of Ehime-Pref. | 6.5 40 s ji v
E132°23' N33°18' e | V¢ Uwajima AR -4 |360.88 140- | 437,50 % | " -4 233 100 200
1969, 8. 6. 03:32 W Coast of Enifne-Pref. 41 3 » .5
E132°21' Nagea2 o 6 R 55 10 55 76 v os 65 8 30
1968, 8. 6.  05: 51 W Coast of Ehime-Pref, 4.8 40 | 1 Uwaji "
E132°24' N33°221 " 'Jllnﬂ i -6 6o 8 - 50 T8 63 20 100
{ Continued on next page,)




1 2 3 4 5 . 6 7
Earthquake Time and "1::"‘;::‘::;:1' ) Mﬂg}\:imde D‘;};th Maximum 5 M, A R B . .Ground . Structure (Crest of Pler)
ate P Risnten Seismic Intensity Rocord | Max. Amplitade (gals) Record | Max. Amplimde (gals)
Y.M,D,H. M, Long  Lat S “(Km} and Place Page’ n - Page B
cale Nunber [Hori A | Vertical | Hori.B Number " | Hori.A | Vertical | Hori g
308 Itajima Bridge (Cont, )
1963, 8, 6,  11:34 W Coast of Ehime-Pref. 4.9 40 O Uwajima 7 | 208-Gr-7 85 25 . 130
E132°24' N33°20' : : i
1968, 8, 6. 13:21 . W Coast of Ehime-Pref. 5.3 40 I Uwajima 78 ] 170 60 228
E132°27' N33°21’
1968, 8, 6. 14:25 W Coast of Ehime-Pref. 4.2 20 78 ] 43 20 80
E132°21' N33°23"' .
1968, 8. 8. 02:44 W Coast of Ehime-Pref, 4.4 50 . "o-10 80 20 88
E132°221 N33°12*
308-Gr-10, 308-P-6 ; Only max, values of acceleration can be measurable,
309 Otome Bridge )
1967. 3. 1. 20: 03 Neor Uwajima 5.0 40 . 308-Gr-8 15 10 15
E132°22' N33°18'
1967, 3, 11~ 1968, 1,31 g 10 10 3
1967, 2. 20 . ] : 309-P-10 Caused by Vehicle
7 - Ty W

\ . "'o-12 "

\ ".13 "
7 . v | "

1969, 2,22 - I R o 15 "

1068, 2. 21, D08 61 SW of Mlyazaki-FPrel. 5.7 o V: Hitoyosi’ T | soe-Gr-10 15 5 1
E130° N32°01' . o

1968. 2. 21. 10:45 " 6.1 0 " : RV ¢ 20 10 13

1968. 2, 22, 19: 19 SW of Miyazaki-Pref, 5.6 0 IV: Hitoyosi c N BT ¢ 10 5 ]

- E130°%6' N32°00" . R L

1963, 8, 25, 00: 58 SW of Miyazaki-Pref, 5.7 0 I Miyozeki - - FERRE TS K 8 5 10
E130°43' N32°01" Co =

1968. 4. 1. 99:42 | Hyuganada 7.5 30 V: . Nobooka. R "oel 33 15 35
E132°32' N32°17" N R

1968, 8. 6.  01:17 W Coast of Ehime-Pref, 6.6 40 79 | 309-P-16 23 8 20
E132°23' N33°18' :

309-Gr-14 : Only max, Value of acceleration can be measurable.

1 2 ] 3 ¢ 5 i 6 7 s i
- 5 Ground Structure (Crest of Pier 5) R Structure (Crest of Pier 6) ]
Location of . Magnitude | Depth Mostimum I, M.A . . |
Earthquake Time and Epicenter M Jed HIMU; - e | Mox, Amplitude (gals) Max. Amplitude (gals Max. Amptitude (gals) ‘
Date Richter Seismic Intensity | & | Record Horl T & Record ~|&| Record
Y.M.D.H. M, Long . Lat ( Seale ) (Km} and Place . | 8 | Nupher ;n. Vertical H;r * | &Number Hz‘“i Vertical H;n'a Number .HZ”" Verticall H;;ﬂ'
310 Hiral Bridge
1968, 1. O . I l . ‘310-?6-5 Caused by Vehicle
) - -| P10-P -6 | Caused by Vehicle " -6 "
7 - Ca— w Y "
\ - : TG w w8 : "
1968, 2.28 - " g w v g .|
1968. 2, 28, 21:08 Off Tokaido 40 LI Tokyo 310-Gr-11|- 5  |not meas-| 5 :
E137°56' N32°55' urable
1968, 3.6, 09:12 SW of Ibaraki-Pref. 5.2 50 I Tokyo 79 Yo-12(30 3 25 BOB10-Pg-10| 20° 8 ‘18 60310-!—‘6-.10 58 8 13
E139°55' N36°03" . bl i
1988, 3. 7. 12300 Off Tonraki-Pref, 4.2 50 1L Tokyo v _ales 5 25 o Sl e as 3 is
E141°25' N36°37" .
1968, 5. 16, 09: 49 E off N Honshu . 7.8 o VI: Tomakomai Mo_14]13 ot meas-| 13 . ™ .11] 20 |not meas-|- 13
L143735' N40%44* ) urable - |urable -
1968, 7. 1. 19:45 Middle of Saitama-Pref. 6.1 50 IV: Tokyo 81]- " -1ss8.13 25 48,7582 " -12/108 -| - 30 63 j83 " -12{.128 .| S0 60
E139°26' N35°59' . N B R B X -
1968. 10, 8. 09: 50 Middle of Chiba-Pref. 70 IV: Chiba 84| " -18|z0 5 (35 md v 13| 48 15 | 35 jgg| *" -13} 65 15 e
E140°00' N35°31" | iR :
1968, 10, 8~ 1968, 12,13 ‘ " -14| not measurable " -14] . not measurable
1. i 3 4 5 [ i 7 .
" - -
Earthquake Time and ’E";“uon of Mag&‘m’de D';l;m Maximum, J.M.A. Groun i Structure (Crest of Pfer}
Date picenter Richer Seismic Intensity Page Record | Max, Amplitude {(gals) Page Record | Max, -Amplitude (gals)
¥.M,D,H.M, Tong . Lat’ Seale ) (Km) and Place . Number  "hora | Vertical | HorL,B Number ["Hori Al Vertical |Horl.B
311 Toyohama Bridge . -
1967. 8. 31 311-P-2 |- Caused by Vehicle
) = Y _ W
{ i | . } . v-g 20 20 45
1668, 4. 1 311-Gr-2 not measurable .
1968, 5,2, 23:22 Qff Shima, Pen 5.6 ] ul: Oscka 85 -3 30 ] l 23 85  |BL1-P-5 60 10 85
E1368°56' N34°01° .
1963. 8, 6, 01: 17 W Coast of Ehime-Pref. 8.6 10 Vi Uwajima LY ¢ not measursble
£132°23 ' N33°18"
311- P-4: Only max,. value of acceleration can be measurable.
313 [shizuchi Bridge R
1969, 4. 1. 09: 42 ‘Hyuganaoda ~ ~ 7.5 30 ¥: Nobeoka kS 313-Gr-1 55 |- 10 35 88  |{313-P-2 63 23 - 83
. E132°32' N32°17' .
1968, 4, 1, 15:13 Hyuganada 6.3 [ IV: Nobeoka "es 8 {notmeas- 10 - J
E132°23' N32°18' C. - . urable :
1968, 8. 6. 01:17 W Coast of Ehime-Pref, 6.6 40 V: Uwajima 87 vooa2 63 20 63 a8 ‘g 78 23 95 N :
E132°23" N33°18' ° . : . L ‘
1988, 8. 6 ~1969. 1 'o-3 5 | not mens- 5 4‘
. . X . . .urable .(
313-Gr-1: Only max, value of ion can be :
;




1 2 3 4 5 6 ’
¥ i i | Ground Structure {Crest of Pier)
Earthquake Time and . Iﬁoci:'::;:‘ Magnitude D"{;‘h Maximum J, M, A, Titod, ) Max, Amplitude (gals)
Date P Richtes Seismic Intensity | pyge Record Max, Amplitude {(gals Page | Record ax. p! g
Y.M.D,H. M, Long . Lat Scale {Km) 7“",‘1 Place Number EHori, A l Vertical I Hori, B Number Hori.A] Vertical IHori.B
a7 Sczume Bridge
1968, 4, 1,7 09:42 Hyuganada 7.5 30 V. Nobeoka 89 | 317-P-2 30 15 30
E132°23' N32°17'
1968, 8.6. 01:17 W Coast of Ehime-Pref. 6.6 40 V! Uwajima 317-Gr-1 13 § 10
E£132°23' N33°18' B
1968. 12, 11. 20: 45 E Part-of Kochi-Prel. 5.6 50 III: Tokushima "2 35 8 40
E134°06' N33°30'
319 Shitoku Bridge
1968, 1. 26, 16: 55 Near Matsushiro 5.3 o- IV: Nagmo 319-Gr-1. 18 ’ 5 25 319-P-1 20 5 30
E138°09' N36°31!
1968. 5. 16. 09: 49 E off N Honshu 7.9 VI: Tomakomai " -2 nol measurable vz 20 no;b Xrlle:ls- 5
£143°35' N40%44* urable
1968, 7. 1, 19:45 Middle of Saitama-Pref, | 6.1 50 Vi Tokyo 20 -3 25 | 18 l 30 90 -3 8 3 0
E139°26' N35°50°. .
501 Tokyo Bay (Futtr Capc)
1968. 1, 23 ~1968. 3. 5 501-Gr-24 5 |not meas-] - 10
i - urable
= B v W
1968, 3. 6. 09:12 SW of fbaralt-Pref, 5,2 50 I Tokyo "o 5 5
E139°55' N36°03'
1968, 3. 7. 11:54 Middle of Chiba-Pref, 5.1 50 115 “Tokyo voo-28 15 .. 10
: E140°08" N35°32'
1968, 5. 16. 09: 49 E off N Honshu 7.9 VI: Tomakomai "oo-27 8 3 8
: E143°35" N40°44'
1968. 5. 16. 19: 239 F off Aomori-Pref. 7.5 40 V: Urakawa T-28 3 |not meas- 3
E142°51' N41°25' urable
1968. 7. 1. 19145 ‘Middle of Saitama-Pref. | 6.1 50 v: Tokyo 93 voo-2e 25.13 10 17
E138°26 N35°59'
. . " .30 18 5 15
1968. 7. 4. 09:34 E off Oshima 100 I Yokohama .
E138°48' N34°50"
1968, 7. 4 ~1968. 8. 3 B v .31 not measurable
1968, 8. 3 ~1968, 8, 17 v -3 "
1968, 9. 3. 16: 01 Off Miyagi-Pref. 80 I Fukushima vo-as 3 |not meas- 5
E111°50° N37°55' uroble
W
1968.°0, 22, 22: 41 E Coast of Bosgo Per, 70 1 Yokochama "3 5 s
E140°20' N35°18'
1968, 10, 8. 04:22 Near BONIN is 480 II: Tokyo " -85y not measurabie
E140°56" N26°09' .
W " " n "85, S 3 5
1968, 10. 8. 09: 50 Middle of Chiba-Pref, 70 | IV: Chiba " -3 25 0 18
B140°09 - N35°31*
1968, 10, 8, 20: 48 Kanagawa-Tokyo Border 100 I Yokohama .87 not measurable
E139°27'. N35°34° L
1968, 10, 28. 23 : 41 Near Hachijojima 5.9 40 1L Hachijojima " .38 "
E140°52' N33°35' -
3 not meas-
1968, 11. 19~ 1968. 12, 9 "3 5 |urable 5
501-Gr-35(1). 35(2) : Continuous
1 2 3 4 5 [ 7
Earthquake T1 d Location of Magnitude | Depth Maxirum J, ML A | Ground Structure (Crest of Pier)
arthquake Time an Epicenter " Seismic Intensity -
Date Richter and Place Record Max. Amplitude {gals) Record Max, Amplitude (gals)
¥.M.D. .M. Long . Lat Scale ) () Puge Number Hori, A ‘Vertlcal lHari.B Page Number Hori,A | Vertical Hori, B
502 Kanmon Bridge Ground of Shimonoseki Side, Ground of Moji Side,
1968. 4. 1. 09:42 Hyuganada 7.5° 30 V: ‘Nobeaka 502-Gr-1 not measurable 502-Gr-1 5 |not meas- 5
E132°82' N32°17' urable
1968. 8. 6. 01:17 W Coast of Ehime-Pref, 6.8 40 Vi Uwajima 94 " -2 5 5 5 95 " -2 13 5 13
E132°23' N33°18'
503 Tokyo Bay {Kannonzaki)
1967, 11, 19, 21: 07 Off Tharaki-Pref. 8.0 50 IV: Onakama 503-Gr- 15 3 5
E141°13' N36°26'
1968, 3, 6, 00:12 'SW of Ibaral-Pref, 5.2 50 HI: Tokyo "5 5 3 5
E139°55' N36°03 ' -
1988, 3, 7. 1154 Middle of Chiba-Pref. 5.1 50 IIl: Tokyo " g 15 3 8
E140°08' N3§°32'
1968, 5. 16. 09: 49 E of N Honshu 7.8 VI: Tomakomai L 5 inot meas- 5
E143°35' N40°44' lurable
1968, 7. 1. 19: 45 Middle of Saitama-Pref. 6.1 50 IV: Tokyo 96 " g 25 s 15
E139°26' N35°59'
1968, 17, 4, 09 : 34 E off Oshima 100 II: Yokohama 97 " -9 45 5 43
E139°48' M34°50'
1068, 10, 8, 04:22 Near Bonin Is 480 TI: Tokyo " -10 8 3 5
E140°56' N26°09' :
1568. 10. 8. 09 : 50 Middle of Chiba-Pref., 70 IV: Chiba 97 LR 1 40 B 35
E140°08' N35°31" '
604 Amagase Dam Crest of Dam
1967, 6, 21, 13 ;23 Off Toaraki-Pref, 4.1 60 101 [604-D-1 - 45 10 8
| Eia1cast N3gez2!
1968. 1, 20, 11: 31 S Part of Kyoto 4.4 10 1L Kyoto wr [ -2 170 73 40
E135°38' N34°55'
1968, 2, 14, 11:31 N of Kyoto-Pref., 4.8 10 II: Maizuru o3 13 not measurable
E135°21' N35°13'
1968, 2, 24, 20: 47 . Wakayama-Pref. 4.3 10 "o 10 8 8
E135°21' N33°66' .
1968, 8, 27, 21:38 Near Kyoto 4,9 10 IITs Kyoto 102 ) 50 20 8
- E135°45' N35°00" : -
1968, 3, 27, 22; 52 Near Kyoto 4.4 10 . 102 " g 75 33 15
E135°%46' N35°01’
605 Susobana Dam Crest of Dam
[Tto68. 1. 16, 16:55 | Near Mathuslire | 4.0 5 | IV: Nagano [ | Bos-Gr-49] 43.8 12.5 20 | | | [
" | " | " ! " | T | not measurable | ] | |

805-Gr-49, 50 are continuous,

;
t
I
i
|
t
t
|



1 2 3 4 5 - 5 7 '
=== -
Earthquake Time and 1;:"“'::1:"::: :f Mag:x,[nude Degﬂ‘ Measximum J, M_A Ground Strueture (Creat of Pier)
M jedt o N : N e .
Date - — - ichter ) Sexsn:; :mensxty Page Record | Max. Amplitude (gals) - Page Record ~ | Max. Amplitide (gals)
ong - Lai ani nee
Y M.D.H, M, Scale ) : Numoer [Ty i A | Vertical | Hori.B Number [Hori,a T vertical | Hort.B
701 Yodogawa Embankment - Crest of Embankment
1966, 10, 27~ 1965, 11, 4 701-B-1 not measurable
1967, 4. 27, 14 :41 N Part-of Osaka«Pref, 3.6 [ 10 5 10
E135°31' N34°51° -
1967. 5. 21. 21:09 Kyoto-Pref, . . 201-Gre1 20 8 10
E135°35' N35°02' 4.6 10 HI: Kyoto
1967. 8. 18, 04 : 31 Near Kyoto ) 701-E-3 ot measurable
1967. 8. 31, 05:32 S off Shima Pen. 1.6 30 "4 "
E136°34' N34°02°' R .
1868, 1, 20, 11:31 S Part of Kyoto 4.4 10 II: Kyoto 701-Gr«2 20 5 15
E135°39' N34°55'
1968, 5, 9, 23 :22 Off Shima Pen. 5.6 III: Osaka "3 18 5 10 701-E-~5 13 8 10
E136°56' N34°01' .
1968. 8. 18, 16: 12 Middle of Kyoto-Pref., 5.8 0 IV: Malzuru " nd 30 5 20 ) 15 10 20
- E135°23' N35°13'
1968. 8, 27. 21:58 Near Kyoto 4.9 10 II: Kyoto 105 "5 40 10 33 108 | 53 15 43
E135°45' N35°00'
801 Arinke-Sea Embankment (Chikugo River Mouth) .
1968, 4, 1. 09 : 42 Hyuganada T.5 30 V:. Nobeoka 109 601-Gr-2 50 . 13 a8
E132°32' N32°17' 110
1968, 8, 6. 01:17 W'Coast of Ehime-Pref. 6.8 40 V: Uwajima " .3 20 5 15
E132°23' N33°18'
901 The Public Works Rescarch Institute, Chiba Braach
1968, 2, 28, 21:08 Off Tokaido : 340 ' Ll: Tokys 901~Gr-29 5 3 H
E137°56' N32°55'
1968, 3. 6, 09:12 SW of Toaraki-Pref, 5.2 50 I&: Tokyo " -30 20 20 20
E139°55' N36°03"'
1968, 3. 7. 11:54 Middle of Chiba-Pref. 5.1 50 II; Tokyo 113 R} 50 25 50
E140°08' N35°32°
1968, 5, 16. 09: 49 E off N Honshu 7.9 VI: Tomakomai "3 15 20 10
£143°35" N40°44' .
1968, 7, 1. 19:45 Middle of Saitama~Pref, 6.1 50 . IV: Tolyo 114 " -33 65 38 45
E139°26' N35959" " . C - -
1968. 7. 4. 03:34 E off Oshima 70 II: Yokohama " 34 not measurable
E139°25' N43°38' .
1968, 10. 8. 04:20 Near Bonin Is 480 I Tokyo " .35 "
E140°56' N26°09"
" w W W g )
1968, 10. &, 09 : 50 Middle of Chiba-Pref, 70 IV: Chiba 113 L ¢ 50 l 30 48
‘E140°09'. N35°31' |
) 903-Gr-85, 36 are continuous.
|
]
—
1
1 2 - 3 4 5 R [ 7 8
- arthouake Tim 4 Location of Magnitade [Depth Foseimum 3.3 & Ground Structure (Crest of Pier 7) . [Structure (Crest of Pier B}
ar “"g‘a; ¢ an Epicenter ™M H Seismic Intensity * |- Record | Max. Amplitude (gals) Record | Max, Amplitude(gals)| | Record | Max, Amplitude(gnls)
Y.M.D.H. M, Richter) 0y and Place Page Ivumber |Tori] Vertical [fort, |- *2%| Rumber | Hort.[Vertioal [Hort, | P22% Number Hori] Vertiosl|Fort
Long , Lat Scale B A B A B
902 Nishiarai Bridge
186G, 5.2 ~ 1967, 8, 31 902-P7-| Caused by Vehicle
26 ~ 39
1967.11.17~1068. 1, 10 902-Pp| Caused by Vehicle
-18,17
1968, 2,28 21:08 Off Tokaido 340 I : Tokyo 902- § |not meas-| S 902-Pg| 15 | measur-
E137°56' N32955" i Gr-21 urable -18 able
1969. 3.6 - 09:12 SW of Iaragi-Pref. 5.2 50 IHI : Tokyo 902- | 22 10 25 902-P7 [ 33 s |as 902-Pg| 28 8 25
E139°55' N36°03* Gr-22 -40 =19
1988, 3. 7 11:54 Middle of Chiba-Pref. 4.2 50 III : Tokyo . 002- 23 5 25 902-P7} 25 20 3 902-Pg| 20 8 23.
E140°08" N35°32* . Gr-23 -41 -20
1968, 5,16 09 : 49 1 off N Honshu 7.9 VI : Tomakomai 902~ 18 not:meas-| 13 902-P7 | 13 |notmeas-[ §
. E143°35' N40°44! R Gr-24 urable -42 urable
1968. 7. 1 19: 45 Middle of Saliuma-Pref, 6.1 50 1V : Tokyo 115 | B0z~ | B8O 15 48 [116 | 902-P7 | 95 10 |33
E139°26' N35°59" Gr-25 - -43
1868.10. 8 0d: 50 Middle of Chiba-Pref, 70 IV : Chiba 117 902- 40 L} 50 {117 902-P7| 40 | 5 |38 118 | 902-Pg! 33 10 50
E140°09' N35°31" Gr-28 -44 i -21
.1.968.10. 8 ~1969. 3. 14 | . : | ?2:-1’7 Aot measurable
1 P 2 3 4 5 . & 7
Earthquake Time and L]‘f:":“ﬁ‘:“ of ) Magr;\':‘tude D";‘h Maximum J.M.A &round Structure (Crest of Pior)
Date peenter Richter Seiswic Intensity | o [ Record T Max. Ampiitude {(gals) Page | Reeord | Max. Amplitmde (gais]
¥,M,D,H, M, Long -. Lat ( Scale ] (Xm) and Place Number [__Hori.A] Vertical |Hori.B Number | Hori, & T Vertical [ Hori.B
903 Showa Bridge . i
1968. 1.27 E 903-P-10 ~ - not measurable
B 903-P-11(1) "
1968, 3.22 . : 903-P-11(2) "
1063, 4. 4 19: 54 ‘| Near Matsushiro 5.1 TV-: Nagano--- B R - . 903-P-12 N 5 B 10
i E138°11' N36°34' X
1968. 5.16. . 09:4%, | Eoff N Honshu 7.9 VI: Tomakomai {119 | 903-Gr-§ 10 not meas- 8 120 |903°F-13 13 notmeas- 10
) " | E143°35° NagUad! i : urable ) - urable
- . 903-P-11 {1}, 11{2) are continuous,
904 -Shintenryugawa Bridge . . . . R o . e
1965, 4.20~1067, 12.5 | =~ . 904-Gr-2| . not measurable
1968, 3,22~1968, 7.1 118 | 904-Gr-3| 8 not meas- s
. R h i S . i . ] PP bl M R urable




1 2 3 1 5 . 5 " []
- . Ground-{Bridge Site} Structure (Crest pi G d {N: it;
- Earthquake Time and Location of Magnitude | Depth | 1oz imum .04, : - . e o Jageno SN
Date Epicenter Rt ;Vl H Seismic lntensi’ty Record |[Max,Amplitude{gals) Record | Max. Amplitude(gals) Record | Max, Amplitude{gals)
Y.M.D.H.M Long Lat: <s¢:1cm> (Km) and Place _Page| vumber [iort. [Verticat Jiori T 8| Number |Hart. |Vertieal [Hori. |F *£¢ | Number u.ml_ Vertieal| Hori
. A B A B A B
905 Ochiai Bridge . i
1967, 5.24 ~ 1987 : 6.8 205-C not meagurable
-107
1988, 1. 1 10 : 00 Near Matsushire 3.5 10 905-¢l 15 5 15
E138°05" N36°27" 108
1968, 1,26 16 : 55 Near Matsushiro R 121 | 905-C| 40 5 £Q
E138°09* N36°31' - 5.3 IV : Nagano -100
1068. 4. 4 19:54 . Near Matsushiro 5.1 0 IV : Nagano 121 ~905-B1 --90[ - -45 §3- 1122 ] 905-A |113 25 33 122 205-C{ 53 1s o3
E138°11' N36°34' -252 - . =400 -110
1968, 4.21 05:19 Near Matsushiro 4,2 o I : Nagano 905-B 33 3 35. 905-A | 30 5 15
E138°05' N362°26" - 253 -401 )
1968. 5.16 09 49 E off N Honghn 7.9 o VI: Tomakomaij H 905-A. 1 13 notmeas-{ 10 905-C| 8 |not meas- §
£138°10 N3§°31° T : -402 urable ~111 urable
1068, 5.24 00: 34 Near Matsushiro 4.1 10° II & Nagano '~ . 805-B 30 H 20 £805-A | 30 5 20 905-C| 35 ] 3q
E138°10' N36°31" B -254 -403 ~112
1988, 6.12 22 : 42 Off Iwate-Pref, 1.2 o II : Nagano. : 205-A{ 20 8 30
B143°03' N39°25 ) ! -404
1068, 6,21 02 ; 49 Near Matsushire 4.4 10 I1 : Waganc 205-B 18 10 40 905-A | 25 5 10
E138°07' N36°31' . -285 ~405
1968, 7. 1 iv: 45 Middle of Saitama-Pref, 6.1 50 IV : Tokyo 905-B 5 3 5 205-A | 13 3 5
E139°26' N35°59° -256 -406
1968, 7.30 123 805-B| 100 15 35 123 | 905-A} 85 15 30
. -257 =407
~ 1968, 9,16 B : 124°] 805-A | 45 5 10
) =408
1968. 9.21 07 : 25 N Part of Nagano-Pref. 5.3 10 IV : Nagano 905-B 15 5 10 905-A | 25 8 15 905~ 33 8 3¢
E138°16''N36°49" h -258 ~409 . =113
1968, 9,21 08 : 35 W Part of Naganc-Pref, 4.8 0 IO : Nagano 905-B 13[not meas- 5 905-C not meas- 3
E133°08 ' N36°50" -259 urable -114 { 5 |urable
1968, 9,21 09: 05 N Part of Noganc-Pref, 4.6 10 III : Nagano . 905-C| 13 " 20
E138°15' N36°47" “118
1968. 9.21 ~1968.11:11 . ) B 124 905-B 73 15 40 | 125]-p05-A| 25 3 25 125 | 005-C|20 10 25
-260 =410 =116
1668.11.11 ~1868,11,25 o o | 126 905-B| 55| 5 45 f126| sos-a33 | s 3
~261 411 ) .
1968.12, 4 ~ 22:24 Icar Matsushiro 4.2 10 I = Nagano 205-B 28 8 40 205-A'| 30 5 23
E138°18 ' N26°35' - . -262 =412
1968, 1.16 10: 59 Ncar Matsushiro Il ; Nagano 127 905-B| 190 30 55 127 | 905-A | 85 20 40
. - . ~263 -413 - :
. 905-C109: Irregular paper speed.
i .
[\
N
1
1 . 2 .3 4 5 ' 6 2
F ) at
wake Ti a Location of Magnitude | Depth Maximum J, M, A Ground Structure
Eal‘mqﬂnet’:‘me an Epcenter ™M H Seismic Intensity Page Record Max, Amplitude (gais) Poge Record Max, Amplitude (gals)
g et i - ¥ Numb - : Numb. E
Y.M.D.H.M: i Tong . Eat E ( gc‘ii’e‘e’) (Km) and Place [Hort. A | Vertical | Hori. B UEPEr Hori;A | Vertical | Hori.B
906 The Public Works Research nstitute, Kashima Experiment Laboratory
1968, 3, 8 ~ 1968, 4, 27 B - 808-Gr-1 not measurable
18€3. 6,12 28;: 42 Off Iwntc-Pref, 7.2 0 IV : Aomori 128 | 906-Gr-B 48 8 | 70
E143°08' N3g°25'
907 Taira Bridge Crest of Abutment
1868, 2.19 07:25 E of Fukushima-Pref, a0 907-Gr-1 not measurable
E141°00'-N37°12 :
1268. 2.26 05 : 00 Off Fukushima-Pref. 6.4 30 I : Fukushima 129 907-Gr-2 40 ) 20 50 129 907-A-1 35 10 23
E141°37' N37°34" ' .
1668, 2.28 21:08 Off Tokaido ) 340 Il : Tokyo 907-Cr-3 15 B 15 907-A-2 5 not meas- 5
. - B137°66' N32°65' - . . - B - urable
1968.3. 7 11: 54 Middle of Chiba-Pref, 5.1 5C I : Tokyo 907-Gr-4 not measurable
- E140°08°' N35°32' -
1068, 4,26 2221 Off Fukushima-Pref. 5.3 40 IO : Fuskushima 907-Gr-5 8 5 5
E141°43 ' N37°18' . -
1064, 5.16 09: 49 |} E off N Honshu 7.9 VI : Tomokomai 130 907-Gr-6 25 8 23 . 132 907-A-3 15 5 8
E143°35' . - . 131 - 133 -
1968, 5.16 19:39 E off Aomori-Pref, 7.5 10 V ; Urakawa 907-Gr-7 20 ] 20
E142°51' N41°25' .
1968, 5.16 ~1968,5,17 - 907-Gr-8 5 not meagurable
1968, 5.24 23:08 E off N Honshu 6.2 10 I : Hachinohe 907-Gr-9 5 not measurable
E143°27' N40°47! N -
1968. 5.29 19: 04 SE of Ibaraki-Pref 80 H : Tokyo 907-Gr-10 not measurable h
E140°26' N36°04' -
1968. 6.13 23:56 Off Iwate-Pref. 5.2 30 n : Miyako 907-Gr-11 15 ! 5 13. 907-A-4 8 not meas- 5 . cen
E143°10' N39°26"' | urable -
1968, 6.23 14:20 Off Iwate-Pref. 4.9 907-Gr-12 not mcasurable .
E142°51' N39°i9' ~
1968, 6.23 23 : 27 E off N Honshu 4.6 - 60 997-Gr-13 not measurable
E144°10* N40°23" .
1968, 7. 1 19 : 45 Middle of Saitamp-Pref, 6.1 50 IV : Tokyo 134 207-Gr-14 20 10 18 135 907-A-5 8 5 8
E139°26 N35°59' .
1968, 7. 5 20:28 Off Miyagl-Pref. - 6.4 5¢ IV : Ofunato LT 807-Gr-15 15 8 18
E142°13' N38°26° -
1963, 8.13 13: 55 Off Tharagi-Pref. 5.6 10 T : Mito 907-Gr-16 5 not meas- 8.
E141°35' N36°21 : . urable
1968, 9. 3 16 : 01 Off Miyagi-Pref. 80° III : Fukushima 207-Gr-17 13 5 10
E141°50' .
1988, 9.21 22: 08 Off Urakawa 80 V : Urskawa L 207-Gr-18 5 not meas- 5
E142°48' N41°59! - : ) - : B - - - urable
(Continued on next page) St

2




1 2 l. 8 - 4 5 8 7
Farthquake Thae and Location of .MagnMXtude D:;:ch g’:ﬁ:‘:‘]‘nge:g; tA Ground Structure (Crest of Pler)
Date . Epcenter Y Record l Max, Amplitude (gals) Record Max. Amplitude {gals)
Y.M.D.H.M (Richter) {Km) and Flace Page Number ' > Page Number
s e BRe Ty Long . Lat Scale ‘ Hori.A’ Vertical l Hori, B Hori, A Vertical I Hori.B
907  Taira Bridge {Cont)
1968, 10, & 04 : a2 Necar Bontn Is. . 480 M : Tokya - 907-Gr-18 | 13 5 8
E140°56" N26°09" ) _
{1968, 10, 9  07:31 Off Fukushima-pref. 474 50 11 : Fukushima 907-Gr-20 not measurabla
E141°35' N37°08' .
1968, 11,15 13:36 Off Fukushima-Pref. 80 807-Gr-21 not measurable
E141°31° N37°30"
1968, 11,18 15:02 Off Fukushima-Pref, 4.8 50 907-Gr-22 not measurable
E141°48' N37°15'
1004 Sakaigawa Bridge
1968, T, 1 19 : 45 Middle of Saitama-Pref. 6.1 | 50 IV : Tokyo . 139 1004-Gr-1 25 10 55 140 1004-P-1 a5 15 125
. E139°26' N35°58" { ° A R
1005 Ubakubo Bridge
1968, 7. 1 19:48 Middle of Saitama-Pref, 6.1 50 IV : Tokyo 141 1005-Gr-1 | 45 15 as 14z |1005-P-1 178 15 48
E139°26' N35°59" - : .
1006 Tsurukawa Bridge
1968, 7. t 19: 45 Middle of Saitama-Pref. 6.1 50 IV : Tokyo 139 1008-Gr-1 18 8 20
E130°26' N35°50* . B R
1968.12. 7 01:43 W Part of Kanagawa-Pref.| .20 1Mt : Kawaguchico 1008-Gr-2 not measurable
E137°00' Nage24! .
1108 Ichinchashi Bridge
1968, 2.26 05: 00 Off Fu!:usmm;;-?ret. 5.4 50 I : Fukushima 1108-Gr-1 5 not meas- 10
E141°37' N37°34' - - jurzble
1968. 2.28  21:08 Off Tokaido 340 I : Tokyo 1108-Gr-2 not measurable
: . E137°58' N32°55" - 5 -
1963, 3, 6 093 12 SW of Ibaraki-Pref. 5.2 50 I : Tokyo 145 1108~Gr-3 20 5 20 . 145 1108-P-1 50 10 40
. E139°55' N36°03' . . -
1968, 3. 7 11 54 Middle of Chiba-Pref, 5.1 50 IIT : Tokyo 148 1108-Gr-4 13 5 8
. E140°08' N35°32¢ .
1988, 7. 1 19: 45 Middle of Saitama-Pref. - 6.1 50 IV ; Tokyo 147 1108-Gr-5 4 18 38 148 1108-P-2 173 25 140
E139°26' N35°59" 148
1968.10. 8 04: 22 Near Bonin Islands 480 IO : Tokyo 146 1108-Gr-6 1§  |not.meas- 13
E140°56* N26°09" R urable
1968,10, 8 09:50- Middle of Chiba-Pref, 70 IV : Chiba 150 1108-Gr-7 58 13 55 150 |1108-P-3 125 28 120
£140°09' N35°31° . : )
1
-]
CTJ .
1 - 2 .3 R B S . 5 . . e 6 - . T N 8
- f i
Loeation of Magnitude | Depth Ground ) Structure (Center part of road) . Structure {Crest of Caisson)
E“"“‘q‘]‘)“':: Time and Epicenter M " Maximum J.M.A ‘[Recora | Max. Amplitude(gals) Record | Max, Amplitude(gals) Record | Max, Amplitude(gals)
2 o :
Y. M.D,H.M. - Long . - Lat - Richt {Km) | Seismic Intensity | Page |y or [tard. | Vertical [Hort. | *69 Number |Hort, [Vertical | Horl.|r *|Number [HorL, | Vertical |Hori,
A . Scale g and Place . A . B A B
1109 Haneda Underaca Tunnel
1968, 3, 6 09: 12 - 8W of Tharagi-Pref. 5.2 - 50 IO : Tokyo 1108- 15 5 10 1108~ g nolmeasur:_lble 1109~ 5 3 a8
- - : SR : olerel Tr-1 Te-1
1968, 3.7 "-11:54 Middle of Chiba-Pref. 5.1 50 1Mt : Yokohama 1109- 18 5 18 ’ 1109~ S5 | notmeas-| &
‘ - £140°08 ' N35°35' . Gr-2 : . Te-2 urakle
1968. 7. 1 19:45 Middle of Saitama-Pref. 8.1 50 IV : Tokyo 151 | 1108~ .| "85 10 48 |152 1109- | 35 18 35 | 152 | 1109~ | 33 10 28
E139°26' N35°56' : Gr-3 - Tr-2 Te-3
1968.10. & 09 : 50 Middle of Chiba-Pref. 70 1V : Chiba * 153 [ 1109- 28 5 43 153 1109- 13 T B 30 |154 { 1109- 10 5 5 18
E140°09' N35°31' Gr-4 Tr-3 Te-4
1 2 3 4 5 i 6 I :
Earthquake Time and Location of Magnitade| = Depth A Ground Structure {Crest of Pler) ",
Date Epcenter M B Maximurn J, M. A =y MRocord %, Amplitade (gols) *
Y.M.D,H. M, Richie (Km) Seismic Intensity | 4, gef:: dr [ Max."Amplitude {ga1) Page ﬁ:::‘)bx;r | M plitude {g
’ Long . Lat Scale and Place age | Number  Trori.A [vertical | Hort.B | Hori.A | Vertical | Hori.B
i
1201 Nishiyokobori Bridge o o . . R . o i . . .
1968. 5,10 1201-Gr-2 5 5 10 : 1
. 1201-P-3 20 I & I 13
\ ] . ", 1201-P-4 Caused by Vehicle
/ . 1201-P-5 [
/ 1201-P-6 "
1201-P-7 "
N 1968, 8.18 N Co : 1201-P-8 [
1968, 8,18 16 : 12 Middle of Kyoto-Pref, 5.8 0 IV : Maizuru 1201-Gr=-3 12 10 13 1201-P-8 15 H 25
E135°23' N35°13" 3
1988, 8,27 21:58 Near Kyoto 4.9 10 I : Kyoto 154 1201-Gr-4 25 15 . 30
E138°45' N35°00" d oy ) i
Holdaido Development Bureau,
1301 Civil ing R c ooy
1968, 5,16 09 : 49 E off N Honshu 7.9 . .0 V1 + Tomakomai 158 1301-Gre-1 33 30 38
E143°35" N40°44 - 159
1863, 5.16 19:30 E off Aomori-Pref, 7.8 40 V i Urakawa . 1301~-Gr~2 - 20 10 — 15
E142°51' N41°51" )




1 : P b I N D Ts” } - T i 7 8
Earthquake Time snd Lgef:;i;x:cof L Magl;jltude Degth - -Ground Structure (Crest of Pier) {Crest of Abutment)
Date ploener Richter\  |(cmy | Moximum J.M.A Record | Mux, Amplitude(gals) Record | Max, Amplitude(gals] Record | Max. Amplitude(gals)
Y.M.D.H.M. _ Pong Ln.t ( Seale ) i Seismic Intensity | Page Number |Hori, | Vertical [Hori, 98¢ | Number Hori. | Vertical | Hori|F28¢ Hori. | Vertical | Hori,
and Place
A B A B . A B
1302 Chiyodo Bridge
1988, 5.16 09 : 40 E off N Honshu 7.9 o VI: Tomakomai | 160" | 1302- 83.50 25,0 [ 90.%} 162 | 1302-P (112,5 25.0 [131.3] 164 |1302-A| 75.0 31.3 21.3
E143°35' N4D°44' . 161 | Gr-5 . o | 183 | -5 165 |-5
1968. 5.16 10: 05 E off N Hoashu 80 1302- not measurable
: E144°31' Nag°52' Gr-6 SRS L
1968, 5,16 - 10: 3D E off Aomori-Pref, 1.5 40 V : Urakawa 166 | 1302- 31.50] . 18.8- | 44,5] 168'| 1302-P | 50.0 17.5 (77,5} 170 |1302-A| 38.3 18.8 | 43,8
E142°51' N41 °25' 167 | Gr=7 . T “l169 | -B 171 | -6 :
1968. 5.16~ 1968, 12,26 ] T1302- not.imeasurable | - . !
. Gr-8 BRSO N B :
1969, 1.19 - 16:02 E off N Holdkaido 240 IV : Kushiro 1302+ 10-" |not méas<| 15 |- 13 3 18 1302-A 1 8 |notmeasd 10°
E144°00' N44°36' Gr-9 able . -7 urable
1 2 3 4 5 N 6. 4
Earthquake Time and, Location of Magnitude Degth Maximum 3. M.A i e Ground : Structure (Crest of Pler)
nte Epcenter P—— N Record .- | - Max, Amplitude (gais) " Record I Max. Amplitude (gols}
Y.M,D,H,M Richter | (Km) Page - : Page | mumber |
T Long .- Lat -\ seite and Place : | Hory:a' | vertical HerL. B | Hori.A | Vertieal | Hori.B H
1303  Ishikari Bridge . . .
1068, 5.16 09:49 E off N Honshu " VI: Tomakomai - ) 172 [1308-Gr-1|. 181,25 i
E143°35' N40*44'* R I (R IRty :
1068, 5,16 18; 30 B off Aemori-Pref 40 4| V' 1 Urakawa 174 .| 1303-Gr-2 | 20 96,38 . i
E142°51 N41°25* S : 175. ‘ ; !
1968, 5.16~ 1958, 9,22 o s : 1808-Gr-3 | 18 aot meas-| 50 - ;
SR . o . ) urable t
1968, 10,8 05: 49 OFf Urakawa. 8.2 |-.-607 | "IV Urakawa - {1303-Gr-4 23 10 not meas-] :
£142°43 ' N41°49" 3 < : -1 1 urable . '
1304 OQtanoshige Bridge
1968, 5,16 09: 49 E off N Honshu . 7.9 ¢ VI : Tomakemai 176 |1304-Gr-1 (- 33.00 12.5 47.00 17 [-3304-P-1 45,00 13.5 43.8 ;
E143°35' N40°44" - - . [RECE It bl P . H
1968, 5.16  19: 3¢ E off Aomori-Pref. 7.5 40 V : Urakawa 1304-Gr-2 | - 15 5 20 “1304-P-2 | -~ - =otmeasurable
E142°51' N41°25* R . . R -
1969, 1,19 16 : 02 E off N Hokkaido 240 IV : Kushire 1304-Gr-3 15 3 13 -
E144°00° N44°36' - . . - . l l
1 2 3 4 5 [ 7
Depth Ground Structure (Crest of Pler)
Earthquake Time and Location of Magnitude Maximum J, M. A N -
d . N
Date Epcenter M B Seismic Intensity-| Page ﬁef:;:r Max. Amplutude {gals) Page g:f:;cr Max. Amptitude (gals)
Y.M.D.H. M., 'y . Richter {Km) and Place u Hori A | Vertical - |Hori,B Hori.A | Vertical Hori.B
ong Lat Scala L ‘
1305 Horoman Bridge
1968. 5.16 09 : 49 E off N Hoashu R 7.9 ] VI : Tomakomai .[" '150 *1305-Gr-1 | 52.25 23.8 7 | 77,50 181 1305-P-1 80.0 38.3 2.5
E113°35' N40°44! : .
1968, 5.16 10:05 E off N Honshu . S :
E144°31 N40°52' 80 E © | 1305-Gre-2 not measurable
1968, 5.16 19:39 E off Aomori-Pref. 7.8 40 V : Urakaws 182 1305-Gr-3 -| 46.25 18.8 57.00 183 1305-P-2 87.5 25.0 8.8
E142°51' N41°25' . B .
1968. 5.16 1305-Gr=4 not measurable
~ 1968, 5.17 1305-Gr=5 5 not meas-
i . 3 urable
1968. 5.17 ~ 1968. b.22 1305-Gr-6 not measurable 1305-P-3 B not meas- B
. . . - . . - jurable
1068, 5.22 ~1968. 5.25 . 1305-Gr-7 5 not meas-| 5
- - N urable
1968, 12.5 21:59 Off Urakawa 5.0 50 I : Urakawa -, - | 1305-Gr-8 5 . | notmeas-| 10
. E142°507 N42°06" | R . B - urable
1968, 12.25 12:56 Off Urakawa not meas-
E142°54' N41°40' 5.6 30 Il ; Urakawa 1305-Gr-9 | .5 urable 20
1969. 1,19 16 ; 02 E off N Hokkaido 240 IV : Kushiro 1305-Gr-10| & nor meas-| & 1306-P-4 not measurable
E144°00' N44°36' - urable




1 2 3 4 5 6 T 8 9 10
. Location of Magnitude Depth N
Earthquake Time and Epicenter H Mn.}um»u m "'M‘,A Record Nuber Max. Amplitude Max, Earth-pressure
Date Richter Seismic Intensity | Page (eals) 2 Remarks
Y.M,D,H, M, Long . Lat (sme ) {Km) and Pluce 8 (kg/em?)
Name of
11, Shinkatsushika Bridge Meter A-1 ] A-2 | A-3 E-1] B-2 E-4 A: Accelerometer
Date No. E: Earth-pressurc meter
1968, 7. 1 19 : 45 Middle of Saftama-Pref, 6.1 50 Iv : Tokyo, 187 11 -3 32,1]25.0) 21.8 [0.295]|0.218 | 0,108 | These § meters are all in Open
E139°26* N35°59" . Yokohama Caisson in the longitudinal
1968,10.8  00: 50 | Widdle bf Cliba-Pref. 0 | Iv:Chia T -4 W6 109 | 12,7 | - |0d1z | - | peection of the bridge
1140°09' N35°31" .
18, Ariake-sea Embankment, Oyano Island Direction Nag | Vers | m.
Date No., S [ticat | =W
1968, 2.21, 10:45 | Swof Miyazaki-Pref, 189 There aceelerometers are on
| E130°43' N32°01' 6.1 0 V ¢ Hitoyoshi 18 - 5 15,421 4.95 | 14,76 ground at the same place,
bl ¢rpen-
24. Shijushida Dam Rircction | Dam |ver- stﬂnr Installed Locations in details .
Date No, Axis | tieal |3DF
i0,2 - - Location A : In the roch below
15t Block on the right bank of
the river, (EL147,5%)

- 30.3 - 70.7 Location B : 6th Black,
Conerete portion (EL1720%), 2M)
lower than the crown,

1968. 5.16 09:49 Off N Honshu 7.8 0 VI ! Tomakomai 190 24-1 33,2 |19.2 | 64.9 Location C : 18th Block,
E143°35' N40°44" Concrete portion (EL170,75™),
3.25 M lower than the crown,
29.8 - | o3 Location D ;: Barth portion

{EL172,3™) 1,7M Jower than
the crown,

{Notc) Elevation of the crown of the Dam is 174.0™ above sea level.
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Shinkatsushika Bridge 101-Gr-9
1968 7,1 19:45 ;
|
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o ' Shinkatsushika Bridge 101-P-9
1968 7.1 19:45
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Shinkatsushika Bridge 101-Gr-10
1968 10.8 09:50
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100

100
200

gal Vertical
200 ‘

100}

100
200

Longitudinal

al
2001 %

100

100
200

31

% P n n A n e A i A A r. N A n

Shinkatsushika Bridge 101-P-11
1968 10,8 09:50
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Shintonegawa Bridge 104-Gr-9
1968 7.1 19:45
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Shintonegawa Bridge 104-P-8
1968 7.1 19:45
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Soka Bridge 106-Gr-2
1968 3.7 -11:54
gal
200 Transverse
100
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Soka Bridge 106-P-1
1968 3.7 11:54
200 gal ~ Transverse
100
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Soka Bridge 106-Gr-9
1968 7,1 19:45
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Soka Bridge 106-P-8
1968 7.1 19:45
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Soka Bridge 106-Gr-15
1968 10.8 09:50
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Soka Bridge 106-P-15
1968 10.8 09:50
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Kinokawa Bridge 112-~Gr-8
1968 3,30 04:04
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Kinokawa Bridge 112-P-2
1968 3.30 04:04
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! FEE% , Fgg%
i Kinokawa Bridge 112-Gr-9 Kinokawa Bridge 112-P-3
‘ 1968 3,30 04:09 1968 3.30 04:09
200 gal : Transverse 200 T
4 ransverse
100 100
A 0 ~ AW~ A 0 A
100 100
200 200
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Kinokawa Bridge 112-Gr-11
1968 3.30 05:41
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