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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. In the
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.1 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1961-1966), Technical Memorandum of P, W,R. I, ,No, 2117,
December, 1966.

No.2 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1967), Technical Memorandum of P, W.R.I1., No. 341,
February, 1968.

No.3 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1968), Technical Memorandum of P, W,R.I., No. 430,
April, 1969.

No.4 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (1969), Technical Memorandum of P, W,R.I,, No. 641,
March, 1970.

(I 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.1 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, DECEMBER 9,
1965-FEBRUARY 28, 1966, THE OCHIAI BRIDGE), Technical Memo-
randum of P, W, R.I., 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 P. W, R. 1.,
No. 194, July 1966.

No.3 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, JUNE 25- DECEM-
BER 1, 1966, THE OCHIAI BRIDGE), Technical Memorandum of
P.W,R.1., No. 254, March, 1967,

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 P, W.R.I.,
No. 263, March, 1967,

No. 5 STRONG-MOTION EARTHQUAKE RECORDS FROM PUBLIC WORKS
IN JAPAN (THE MATSUSHIRO QUAKE SWARM, OCTOBER 8, 1966 -
FEBRUARY 2, 1967, THE CHIKUMAGAWA EMBANKMENT, Technical
Memorandum of P, W, R.I1., No. 236, March 1967.

(II1) 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 -1971), expected to be published in 1971,
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1) Earthquake Resistant Structure Section: ''Digitized Data of Strong -
Motion Earthquake Records (No. 1)'", (in Japanese)
Technical Memorandum of the Public Works Research Institute,

No. 317, March, 1968.

2) Earthquake Resistant Structure Section: "Digitized Data of Strong -
Motion Earthquake Records (No. 2)", (in Japanese)
Technical Memorandum of the Public Works Research Institute,

No. 318, 1968.

3) Structure Section: ''Examination on the Characteristics of a SMAC -
B2 Accelerograph and an Underground Seismograph'', (in Japanese)

Technical Memorandum of P.W,.R.I., No. 399, March, 1968.

4) Eiichi Kuribayashi, Toshio Iwasaki. ''Observed Earthquake
Responses of Bridges', 4th WCEE, Chile, January, 1969.

5) Earthquake Resistant Structure Section: 'Digitized Data of Strong-
Motion Earthquake Records (No. 3)'", (in Japanese)
Technical Memorandum of the Public Works Research Institute,

No. 461, May, 1969.
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Abstract

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

The photographs of major record traces of strong earthquakes
occurred in and around Japan in 1970 are reproduced in full size. Also

!
the maximum amplitudes of all seismograph records are presented.

Preface

Strong-motion earthquake record is most helpful to establish
reasonable design methods of structures subjected to earthquake motions.

In 1960 the Public Works Research Institute proposed a recommen-
dation to the Ministry of Construction on project of survey of ground
motions and structural respohses during strong-motion earthquakes. In
response to the recommendation the Ministry gave the approval. Since
then the project has obliged it to install instruments, to consult the way of
installing and instrumentation, and to analyze and publish the records
obtained.

Total number of SMAC type accelerographs (three component
accelerometer) operated is one hundrd and fifty two and total number of
the accelerometers is four hundred and fifty six. Meanshile, total

number of electro-magnetic type accelerometers is two hundred,

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 seismograph records
obtained from public works in Japan--such as highway bridges, tunnels,
dams, and embankments-~and on grounds near the structures during the
year of 1970, and summarizes their maximum acceleration values.

The structures which served strong-motion seismographs are
administrated by Ministry of Construction, Public Corporations, Hokkaido

Development Bureau and Regional Governments.

March 1972 compiled by
Eiichi Kuribayashi, Chief
Toshio Iwasaki, Research Member

Sususumu Wakabayashi, Assistant Research
Member

Takaharu Wakatsuki, Assistant Research

Member
I

Earthquake Resistant Structure Section
The Public Works Research Institute
Ministry of Construction

4-12-52 Anagawa, Chiba, Japan

Telephone Number: 0472-51-1251
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Table 1.

Strong-Motion Seismograph Stations for SMAC-Type Accelerographs,

Including Stations Expected in Future

as of March, 1971

Station Number | Station (Name of Structure) Number of Instruments Seismograph Type Location Ye[irstillfignth
101 Shinkatsushika Bridge 2 (Ground 1, Pier 1) SMAC-B2 Matsudo-City, Chiba-Pref. 1966-3
102 Yoneyama Ohashi ' 3 (Ground 1, Pier 2) " N Kashiwazaki-City, Niigata-Pref. 66-2, 66-5
103 Ajigawa Ohashi 8 3 (" " ) a " Benten-Chd, Minato-Ku, Osaka 1963-3
104 Shintonegawa " 2 (Ground 1, Pier 1) SMAC-B2 Kurihashi-Cho, Saitama-Pref. 1967-2
105 Masaki Ohashi 2 (" A SMAC-E2 Otobe, Taro-Cho, Shimohei-Gun, Iwate-Pref. 1971-2
106 Soka " 2 (Ground 1, Pier 1) SMAC-B2 Soka-City, Saitama-Pref. 1968-3
107 Oiso " *

108 Himekawa !
109 Kisogawa "
110 Hijiyama a %
111 Mimitsu . %
112 Kinokawa ! 2 (Ground 1, Pier 1) SMAC -B2 Wakayama-City, Wakayama-Pref. 1967-3
113 Heiwa & 2 (" ) SMAC-B2, D Waga-Gun, Waga-Cho, Iwate-Pref. 69-3, 70-3
114 Amagasaki " 2 (" ) SMAC -B2, C2 Amagasaki-City, Hyogo-Pref. 1963-3
115 Sakuragawa "
201 Oya " 2 (Ground 1, Pier 1) SMAC-B2 Aizuwakamatsu-City, Fukushima-Pref. 1965-3
202 Uonuma " 2 (" ) " " Ojiya-City, Niigata-Pref. 1965-12
203 Yokokurasawa " 2 (" ) " ! Yokokura, Sakae-Mura, Nagano-Pref. 1965-10
204 Shinyawata " 2 (" ) " ! Chita-Cho, Aichi-Pref. 1965-11
205 Ishiseto " 2 (" ) " " Nojiri-Cho, Miyazaki-Pref. 1965-3
206 Omigawa Ohashi "
207 Takatsu " 2 (Ground 1, Pier 1) SMAC-B2 Masuda-City, Shimane-Pref. 1967-3
208 Turusaki "
301 Yuhei : 2 (Ground 1, Pier 1) SMAC-B2 Jumonji-Cho, Akita-Pref. 1966-12
302 Kaihoku " 2 (" ") " " Ishinomaki-City, Miyagi-Pref. 1966-3
303 Kahoku " 2 (" ) " " Sagae-City, Yamagata-Pref. 1965-3
304 Date " 2 (" ) " " Date-Cho, Fukushima-Pref. 1965-10
305 Minato Ohashi " 2 ( " ") " ! Tsuiyama, Toyooka-City, Hyogo-Pref. 1965-3
306 Myoken " 2 (" ) " ! Nishisono-Cho, Izumo-City, Shimane-Pref. 66-3, 67-3
307 Godaisan " 2 (" ) ) ! Godaisan, Kochi-City, Kochi-Pref. 1966-3
-3 - Note: Stations with star-mark * are expected in future.




Table 1. (Continued)

Station Number

Station (Name of Structure)

Number of Instruments

Seismograph Type

Location

Year & Month

Installed
308 Itajima Bridge 2 (Ground 1, Pier 1) SMAC-B2 Uwajima-City, Ehime-Pref. 1966 -3
309 Otome " 2 (" ) " " Otome, Mifune-Cho, Kumamoto-Pref. 1965-3
310 Hirai " 3 (Ground 1, Pier 2) ! ! Hirai, Edogawa-Ku, Tokyd 1965-8
311 Toyohama 2 (Ground 1, Pier 1) " ! Ise-City, Mie-Pref. 1966 -9
312 Akagi " 2 (" ") " ! Higashikumanogawa-Cho, Wakayama-Pref. 1966-9
313 Ishizuchi " 2 (" ) " ! Ishizuchi, Komatsu-Cho, Ehime-Pref. 1967 -3
314 Kiyokawa " 2( " ) " " Kiyokawa, Tachikawa-Cho, Yamagata-Pref. 68-10, 69-3
315 Shinpo "
316 Tsugaru Ohashi " 2 (Ground 1, Pier 1) SMAC-D Nakazato-Cho, Aomori-Pref. 1970-3
317 Sezume " 2( " a ) SMAC-B2 Yamakawa-Cho, Tokushima-Pref. 1967-3
318 Shinden "
319 Shitoku Ohashi " 2( " ) SMAC-D Shitoku, Nakagawa-Mura, Nagano-Pref, 1966-12
401 Biwako Ohashi " 1 (Box girder) SMAC-B2 Katada-Cho, Shiga-Pref. 1964-9
402
501 Tokyo Bay (Futtu Cape) 1 (Ground) SMAC-B2 Futtu~-Cho, Chiba-Pref. 1965-10
502 Kanmon Bridge 2 (Ground 2) " " Yamaguchi-Pref. & Fukuoka-Pref. 1965-10
503 Tokyd Bay (Kannonzaki). 1 (Ground) T Yokosuka-City, Kanagawa-Pref. 1967-3
601 Muromaki Dam 1 (Dam) SMAC-B2 Yatsuo-Cho, Nei-Gun, Toyama-Pref. 1961-8
602 Yokoyama " 2 (Rock 1, Dam 1) " ) Fujihashi-Mura, Gifu-Pref. 1964-6
603 Sarutani " 1 (Ground) SMAC-A Oto-Mura, Yoshino-Gun, Nara-Pref. 1958-3
604 Amagase " 1 (Dam) SMAC-B2 Ujikaneido, Uji-City, Kyoto-Pref. 1964-8
605 Susobana ! 2 (Rock 1, Dam 1) SMAC-B2, D Konabe, Nagano-City, Nagano-Pref. 66-5, 69-12
606 Turuta " 2 (Ground 1, Dam 1) SMAC-D Tsuruta-Cho, Kagoshima=-Pref. 1968-12
607 Kanayama '
608 Shijushida " *
609 '
610 Koshibu " 2 (Rock 1, Dam 1) SMAC -D Nakagawa-Mura, Nagano-Pref. 1968-12
611 Saigawa " *
612 Kimigano " *
613 Shimouke "
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Table 1. (Continued)

Station Number Station (Name of Structure) Number of Instruments Seismograph Type Location Ye;r;tiul\élémth
614 Yahagi Dam *
701 Yodogawa Embankment 2 (Ground 1, Emb. 1 SMAC-B2 Shin-Machi, Hirakata-City, Osaka-Pref. 1966 -3
702 T ok yo " *
703 ‘ Sekiya Diversion Weir *
704 Okayama Embankment *
705 %

4 801 Ariake Sea Embankment 1 (Ground) SMAC-B2 Daijugarami, Higashiyoka+~Cho, Saga-Pref. 1965-8
802 Aomori *
‘ 803 Toyama *
804 Kanazawa x
805 Okayama *
806 *
901 P.W.R.I., Chiba Branch 1 (Ground) SMAC-B2 Anagawa, Chiba-City, Chiba-Pref. 62-3 (67-3)
902 Nishiarai Bridge 3 (Ground 1, Pier 2) " X Nishiarai-Cho, Adachi-Ku, Tokyo 1962-3
903 Showa Ohashi " 2( " Pier 1) " " Niigata-City, Niigata-Pref. 1965-1
904 Shintenryugawa 2( " ) " ! Toyoda-Mura, Iwate-Gun, Shizuoka-Pref, 1964-12
905 Ochiai " 3(Ground 2, " ) X ! Nagano-City, Nagano-Pref. 1965-12
906 | P.W.R.I., Kashima 1 (Ground) " N Kashima-Gun, Ibaragi-Pref. 1967-3
907 Taira Bridge 2 (Ground 1, Pier 1) " " Taira, Iwaki-City, Fukushima-Pref. 1968-1
. 908 Honjo " *
909 Miyako
910 Hachinohe *
911 Takamatsu ’ *
912 Miyazaki
1001 Ajigawa
1002 Fujikawa Bridge 2 (Ground 1, Pier 1) SMAC-B2 : Fuji-City, Shizuoka-Pref. 1967-3
1003 Hamanako " 2 (" )  SMAC-D Inase-Gun, Shizuoka-Pref. 68-12, 69-3
1004 Sakaigawa " 2( " ) SMAC-B2 Uenohara-Chd, Yamanashi-Pref. 1967-3
1005 Ubakubo " 2( " ") " N Ubakubo, Hino-City, Tokyo 1967-3
1006 Tsurukawa 2 (" " ) " " Uenohara-Cho, Yamanashi-Pref. 1967-3




Table 1.

(Continued)

Year & Month

Station Number Station (Name of Structure) Number of Instruments Seismograph Type Location Installed
1007 Toyokawa Bridge 2 (Ground 1, Pier 1) SMAC-B2 Ichinomiya-Cho, Hoi-Gun, Aichi-Pref. 1968-3
1008 Kisogawa *
1009 Sakawagawa 2 (Ground 1, Pier 1) SMAC-D Ashigarakami-Gun, Kanagawa-Pref. 1969-3
1101 Iwamoto-Cho (Route 1)

1102 Shibakaigandori ( ' )
1103 Morigasaki-Cho( " )
1104 Aoyamatakagi-Cho (Route 3)
1105 Ikebukuro (Route 5) . *
1106 T sutsumidori (Route 6) *
1107 Oshima-Chd (Route 7)
1108 Ichinohashi Bridge 2 (Ground 1, Pier 1) SMAC-B2 Azabu, Minato-Ku, Tokyo 1967 -7
1109 Haneda Undersea Tunnel 3 (Ground 1, Tunnel 2) " " Omoriminami-Chd, Ota-Ku, Tokyd 1968-2
1201 Nishiyokobori Bridge 2 (Ground 1, Pier 1) SMAC-B2 Minamisumiya-Machi, Minami-Ku, Osaka 1965-3
1202 Ikue-Cho, Asahi-Ku #
1203 Minamitsumori Bridge 2 (Ground 1, Pier 1) SMAC-D Tsumori-Cho, Nishinari-Ku, Osaka 1970-3
1301 Civil Engineering Research moved
Institute
1302 Chiyoda Bridge 3 (Ground 1, Pier 2) SMAC-B2 Makubetsu-Cho, Nakagawa-Gun, Tokachi 1966-11
1303 Shin-ishikari " 2 (Ground 1, Pier 1) " " Tsuishikari, Ebetsu-City, Ishikari 67-8, 68-11
1304 Otanoshike X 2 (" ) " " Otanoshike, Kushiro-City, Kushiro 1967-10
1305 Horoman " 2 ( " ") K " Horoman, Samani-Cho, Samani-Gun, Hidaka 1967-12
1306 Asahikawa ! 2 (" " ) " " Kamui-Cho, Asahikawa-City, Kamikawa 68-11, 69-3
1307 Shichiho " 2( " " ) " " Yunosato, Shiriuchi-Cho, Kamiiso-Gun, Oshima 1968-11
1308 Ishikarikako " 3 (Ground 1, Pier 2) " " Yausuba, Ishikari-Cho, Ishikari-Gun, Ishikari 1970-3
1309 Muine " 2 (Ground 1, Pier 1) SMAC-D Jozankei, Sapporo-City, Ishikari 1969-~10
1310 Syari " 1 (Ground) " ! Toyokura, Syari-Cho, Syari-Gun, Abashiri 1970-1
1401 Tonegawa Estuary Dam 2 (Ground 1, Dam 1) SMAC-D Omigawa-Cho, Katori-Gun, Chiba-Pref. 1969-3
1501 Iwaya 1 (Ground ) SMAC-B Iwaya, Awaji-Cho, Tsuna-Gun, Hyogo-Pref. 1962-10
1502 Akashi 1 (1st Floor) SMAC-B2 Hitomaru-Cho, Akashi-City, Hyogo-Pref. "
1503 Shioya 1 (Ground ) SMAC-B Shioya-Cho, Tarumi-Ku, Kobe-City, Hyogo-Pref, "

-6 -




Table 1. (Continued)
Station Number | Station (Name of Structure) Number of Instruments Seismograph Type Location Y(;art&llMgnth
‘ nstalle
1504 Naruto 1 (Ground) SMAC-B Tosadomariura, Naruto-Cho, Naruto-City, Tokushima 1963-3
1505 Naoshima 1( " ) a Naoshima-Cho, Kagawa-Gun, Kagawa-Pref. "
1506 Takamatsu 1( " ) " Hamano-Cho, Takamatsu-City, Kagawa-Pref, "
Table 4. Number of Strong-Motion Seismograph Stations
and that of Instruments in Relation to the Variety of Structures
%) B | - &AL BEREHE
Operated as of March, 1971 & ﬁﬁ%g} RAFB= S ME A BB
Number of Stati Number of Inst ¢ et a gl glnoK
umber o ations umber of Instruments -~ |E g BE|E 7 ¥ -
— Pan]2 i|m 4|k Aln 2|8 ®|2 @08 s &
. umber of #hoh
- 4 1 - - _
Variety Electro- Number Components @&i 2 H 36
o - f SMAC - +
of SMAC Magnetic o of Elec’Fro Tz 8 6 - - - - - 14
Structure type Magnetic=
Seismograph Struc- | type S - - - - 50 - - 50
Ground fur Sei h
ure lsnlogr‘ap 5&\\ - _ _ _ _ 31 _ 31
; e
Bridge 59 6 60 63 57 A A - N | 21 ] a1
Tunnel 1 - 1 2 - & &) 8| 30 1y 11| 50| 31| 21| 152
Concrete 7 11 5 6 104
Dam
Fill-type| - 2 - - 15
Embank - River 2 3 1 3 25
ment Coast - - - - -
Future'Structure 9 4 9 _ 33
Site
Others 2 1 2 - 9
Total 80 27 78 74 243
-7 =




Table 2. Strong-Motion Seismograph Stations with Electro-Magnetic Type Seismographs

as of March, 1971

Station Number

Station (Name of Structure)

Number of Components

Location

Year Installed

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32

Yuda Dam

Minase "
Narugo

Kawamata
Muromaki
Sasaogawa
Y okoyama

Amagase

Sarutani

Shinkatsushika Bridge

1Al Al

A}

(Sa o A o
\L}llalllLJlllla

Biwako Ohashi Bridge
Wakato "

Ariake-Sea Embankment (Oyano Jima)

Toyokawa
Tonegawa
6tagawa

Nagano (Under ground)

Hirai Brid

Shijushida Dam
Onomichi Bridge
Saigawa Dam
Yahagi "

Futtu Cape (Under ground)
Ukishima Park (" )
Kamafusa Dam

Akkeshi Ohashi Bridge

Kannonzaki (Under ground)

7

9,
11,
10,
13,

9,
12,

6,
10,

9,

6, (Accelerometer)

6, ( " )

8, (Displacementmerter)
10, (Accelerometer)

12, (9 Acc. and 3 Disgp.)
10, (4 Acc. and 6 Disp.)
12, (7 Acc. and 5 Disp.)
12, (Accelerometer)

5, {2 Acc. and 3 Disp.)
—6,—(Accelterometery——
6, (3 Acc. and 3 Earth-pressure)
6, (Accelerometer)

6. { - >
3 = )
37— = )

6, (2 Acc. and 4 Digp.)
18, (Accelerometer)

3, ( ) )

8, (4 Acc, and 4 Disp.)
9, (6 Acc. and 3 Disp.)
8, (4 Acc. and 4 Disp.)
9, (Accelerometer)

—8—{5-Aee.—and -3 Earth-pressure}

(Accelerometer)

— e e e e e
[ N N . L

Waga-Cho, Waga-Gun, Iwate-Pref.
Minase-Mura, Okachi-Gun, Akita-Pref.
Narugo-Cho, Tamazukuri-Gun, Miyagi~Pref.
Kuriyama-Mura, Shioya-Gun, Tochigi-Pref.
Yatsuo-Cho, Nei-Gun, Toyama-Pref.
Nishitani-Mura, Ono-~Gun, Fukui-Pref.
Fujihashi-Mura, Ibi-Gun, Gifu-Pref.
Ujikaneido, Uji-City, Kyoto-Pref,
Ot3-Mura, Yoshino-Gun, Nara-Pref.
Matsudo=-City, Chiba-Pref.

Minamiabe, Shizuoka-City, Shizuoka-Pref.

Katada-Cho, Shiga-Pref,

Wakamatsu-Ku, Kitakyushu-City, Fukuoka-Pref.
6yan6-Cho, Amakusa-Gun, Kumamoto-Pref.
Toyohashi-City, Aichi-Pref,

Kurihashi-Cho, Saitama-Pref.

Hiroshima-City, Hiroshima-Pref.

Nagano-City, Nagano-Pref.

Shimokuriyagawa, Morioka-City, Iwate-Pref.

Mukaihigashi-Cho, Mitsugi-Gun, Hiroshima-Pref.

Futamatashin-Machi, Kanazawa-City, Ishikawa-Pref.

Asahi-Mura, Higashikamo-Gun, Aichi-Pref.
Futtu-Cho, Kimitsu-Gun, Chiba-Pref.
Ukishima-Cho, Kawasaki-City, Kanagawa-Pref,
Kawasaki-Cho, Shibata-Gun, Miyagi-Pref.
Akkeshi-Cho, Akkeshi-Gun, Kushiro

Hashirimizu, Yokosuka-City, Kanagawa-Pref,

1965
1963
1957
1964
1961
1966
1962
1964
1957
1961 A
1967
1959
1959

>

1962 A
1962 A
1963
1961
1963
1966
1968
1965
1966
1967 A
1967
1968
1968
1970-3
1970-2
1970-3
19706-3
1971-3
1971-3

Note: Stations with delata-mark

are out of operation,




Table 3. Number of Strong-Motion Seismograph Stations
and that of Instruments in Relation to the Groups Defined by Sponsorship
Operated as of March, 1971
Electro-M tic T
Type Strong-Motion Accelerograph, SMAC CSI‘:ism&:)g;;Z;}Cl yPe
Period Number Number of Instruments Number Number

Group of before of of

(Administrative Sponsor) Station 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | Total Station Instruments
First National Highway Section, Road Bureau 9A

I (E®H BEE —&) 9 5 0 3 6 2 1 1 2 20 2 -
Second National Highway Section, Road Bureau

IT (BEBmBEEZ &) 6 0 4 6 2 0 0 0 0 12 0 0
Local Load Section, Road Bureau

II1 (EmBE#HyER) 17 0 6 12 13 0 2 2 0 35 1 10A
Toll Road Section, Road Bureau 9A

v (EBRBAHNE®RE) 1 0 1 0 0 0 0 0 0 1 1 AD
Planning Section, Road Bureau B

v (B RS mEE) 3 0 0 3 1 0 0 0 0 4 3 30A
Development Section, River Bureau 94A

VI SR E D 7 4 1 0 1 0 4 1 0 11 13 95D
River Improvement Section, River Bureau 8A

VII CA IR B KE) 1 0 0 2 0 0 0 0 0 2 2 8D
Seacoast Section, River Bureau

VIII CHEN B RER) 1 0 0 1 0 0 0 0 0 1 1 3A
Public Works Research Institute 15A

IX (+ KB EF) 7 4 4 2 2 2 0 0 0 14 2 2D
Japan Highway Public Corporation

X (B AE®KNSH) 7 0 0 0 8 2 4 0 0 14 2 29A
Tokyo Expressway Public Corporation

XI (EHEEEKLAR) 2 0 0 0 . 0 5 0 0 0 5 0 0
Hanshin Expressway Public Corporation

XII (W@%ﬁiﬁ%ﬁ'}ﬁj) 2 0 2 0 0 0 0 2 0 4 0 0
Hokkaido Development Bureau

XIIT (twEEBEER) 10 1 0 0 3 4 5 6 2 21 0 0
Water Resources Development Corporation

XIV (KBEE®EZEAR) -1 0 0 0 0 0 2 0 0 2 0 0
Honshu-Shikoku Bridge Authority

XV C & N0 E A ) 6 6- 0 0 0 0 0 0 0 6 0 0

Total 80 20 18 29 36 15 18 12 4 152 27 200A, 3E, 40D
Note 1) FEach SMAC has three accelerometers (One Vertical and two Horizontal).

2) A, E and D in the extremely right column mean Accelerometers, Earth-pressure-meters and Displacement-meters, respectively.

-9-




Fig. 1 Sites of Strong-Motion Seismograph Stations for SMAC-Type Accelerographs Rl SMACANRHEBHE-%=
- Observation Network of Ground Motions and Earthquake Responses of REHLAFEHA (1971.3. 31 8&)
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Fig. 2

Sites of Strong-Motion Seismorgaph Stations for Electro-Magnetic

Type Seismorgaphs
- Observation Network of Ground Motions and Earthquake
Responses of Highway Bridges, Dams, and Embankments

as of March,

1970

- 11 -

K—-2 HHRABRBEFIREBECE ER

MM 46 43 A4

D

£S5 & # Fir % R 7 ¥ Me ¥ = B FEF
1 % M b4 A 6 | HikwEBHEH Y 2 EE 1965
2 & ¥ 4 L 6 | KHEBEE Y L EBBEHR 1963
3 & ¥ E4 L 8 | Wit &K F & AT AT 1957
4 i (3 P4 N 10 | BAE#a/IRSY A EHEFT 1964
5| = % ¥ Al 12 | BLURSK Y A EEELT 1961
6 i3 == I VN 10 | EHBEA| S L EE BB 1966
7| Ly E4 &1 2 | hERMERAR L S A R 1962
8 X ¥y #® ¥ A 12 | Mm@ XrEYSASEI 1964
9| & 7 ¥ 4 5 | IHHENE S Y A BE 1957
10| O it £4 A 6 | BRI S A TEBEBH 1961
11 40l §- i3 % | 6 | AR E RS T HEHERH 1967
12| B @ K B| 6 | mmeBmENTRARES 1959
13| 0% 3] PN % 6 | L ERRE LHALEHN 19509
14|8F& M mE (& k) 3 | :AKBIFER 1962
152 ( BHEB ) 3 | LAHIEA 1962
16 ®E 8 W X B 6 | BEBERELREHEH 1963
17 + Il X % 18 | BAERAH 1961
18| HHBMIE (KEFS) 3 | AMLBERTHREEHR 1963
19 2 )l B oK B O] OB 8 | thifth@ & T H BB 1966
20 OB BB 9 | XARBFSER 1968
21 X 8] 38’ B 8 | hitb@E KW I T HBER 1965
22 EH (BESBEMAEHG ) 9 | X AKEFFRET 1966
23| A% ¥ x % 8 | WHMEERRBLI 1967
24| W + @ o@ ¥ A 12 | sim@mtmmy s 19067
25| R H X B 11 | BEERAH " 1968
26| BN ¥ Al 10 | BB A GmEEBF 1968
27| & 1 P4 L 13 | bR EVE S LB 1970
28| B omo ( Hoh o) 9 | MR EABEBERLH 1970
29 BB AR (#hd) 12 " " 1970
30 % 5B £4 I 6 | WitthExE & A ETHEP 1970
31 E =5 X i 10 | dt¥EF 1971
32 g2 g B (# d ) 9 | BHEBBEHETEEERBERET | 1971

ONEI OB RIFT B BRNK (kb




Table 5. Number of Records Obtained from Stations with
Strong-Motion Accelerographs, SMAC in 1970

Sta- Number Total Number Number of Records
tion of of Printed
Num- Station Instruments Records in this Report
ber Ground | Strue- Ground | 2"9¢" | Total | Ground | >rrue- Total
ture ture ture
102 | Yoneyama Bridge 1 1 0 1 1 0 1 1
104 | Shintonegawa ' 1 1 4 0 4 2 0 2
106 | Soka ! 1 1 1 0 1 1 0 1
112 | Kinokawa ! 1 1 1 0 1 1 0 1
113 | Wagagawa ! 1 1 0 1 1 0 1 1
204 | Shinyawata " 1 1 3 3 6 1 1 2
205 | Ishiseto " 1 1 4 1 5 3 1 4
301 | Yuhei " 1 1 5 4 9 4 4 8
302 | Kaihoku " 1 1 2 2 4 2 2 4
303 | Kahoku " 1 1 2 0 2 2 0 2
304 | Date " 1 1 3 1 4 2 1 3
306 | Myoken ! 1 1 1 0 1 1 0 1
307 | Godaisan " 1 1 0 2 2 0 0 0
308 | Itajima " 1 1 3 0 3 3 0 3
309 | Otome " 1 1 0 1 1 0 1 1
313 | Ishizuchi " 1 1 2 3 5 1 2 3
501 | Tokyo Bay (Futtu Cape) 1 0 5 - 5 1 - 1
502 | Kanmon Bridge 1 0 1 - 1 0 - 0
901 | P.W.R,I. Chiba Branch 1 0 3 - 3 2 - 2
902 | Nishiarai Bridge 1 2 0 1 1 0 0 0
905 | Ochiai " 2 1 2 3 5 1 1 2
906 | P.W.R.I. Kashima E. L. 1 0 1 - 1 1 - 1
907 | Taira Bridge 1 1 9 5 14 6 2 8
1302 | Chiyoda " 1 2 1 2 3 1 2 -3
1303 | Ishikari " 1 1 1 1 2 1 1 2
1304 | Otanoshike Bridge 1 1 1 0 1 1 0 1
1305 | Horoman " 1 1 1 1 2 1 1 2
1307 | Shichiho " 1 1 1 0 1 1 0 1
Total 29 26 57 32 89 39 21 60
Note) Each instrument has 3 components: 1 vertical and 2 horizontal.
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Table 6.

In 1970 Earthquake Origins

Earthquake Time and Date Location of Epicenter
Earthquake Magnitude Maximum Intensit Record Numb
Number Year | Month | Day Time Epicentral Region Longitude | Latitude | Depth 8 - Y r umper
70001 1970 1 8 08:58 ‘Middle of Gifu Pref, 137°08' 35°45' 10 4.4 I: Nagoya, Tsu 204-Gr-17
70002 1970 1 9 03:37 Off Fukushima Pref, 141°16' 37°02' 40 4.5 II: Onahama »
70003 1970 1 14 20:34 E Coast of Chiba Pref, 140°26' 35°22! 00 3.8 901-Gr-43
70004 1970 I 21 02:33 S Part of Hokkaido 143°08' 42°23" 50 6.7 V: Hiroo, Obihiro 1302-Gr-10, 1302-P-8,
: 1302-A-8, 1303-Gr-5,
1303-P-1, 1304-Gr-4,
1305-Gr-11, 1305-P-5,
1307-Gr-1
70005 1970 1 29 15:03 N of Chiba Pref, 140°35! 35°53! 60 5.1 II: Tokyo, Chiba 104-Gr-15
70006 1970 2 10 19:40 SW Part of Ibaraki Pref, 140°06' 36°17! 60 3.1 III: Tokyo, Mito 104-Gr-16, 501-Gr-48,
901-Gr-44, 906-Gr-10
70007 1970 2 11 20:25 SW Part of Ibaraki Pref. 139°55! 36°03"' 40 4,1 II: Utsunomiya 104-Gr-17, 106-Gr-18
70008 1970 2 15 13:01 Off Fukushima Pref, 141°28' 37°21" 50 5.1 IIT: Onahama, 304-Gr-21, 907-Gr-39,
Fukushima 907-A-12
70009 1970 3 8 03:52 Off Fukushima Pref, 141°37! 37°04' 40 4.9 III: Onahama 907-Gr-40
70010 1970 4 23:23 Coast of Iwate Pref, 142°03" 39°45"' 80 IV: Miyako, Morioka 301-Gr-6, 301-P-8
70011 1970 4 9 01:44 Near Matsushiro 138°06' 36°26' 00 5.0 905-A-424, 905-B-266,
905-C-119
70012 1970 4 9 04:42 Near Matsushiro 138°08' 36°27! 10 905-A-425
70013 1970 4 9 20:09 Near Matsushiro 138°06' 36°26" 00 905-A-426
70014 1970 5 21 17:09 South Gifu Pref, 136°31" 35°20" 10 4,8 ITI: Kyoto, Nagoya 204-Gr-38, 204-P-2
70015 1970 . 5 26 01:15 Off Fukushima Pref. 141°19"' 37°01° 50 4.7 III: Onahama 907-Gr-41, 907-A-13
70016 1970 5 27 21:06 Bonin is 140°44’ 27°227 440 III: Tokyo, Tateyama 104-Gr-18, 304-Gr-22,
' 501-Gr-49, 902-P9-22,
907-Gr-42
70017 1970 7 10 06:04 SW Ibaraki Pref, 140°07" 36°05" 80 I:. Kumagaya 907-Gr-43
70018 1970 7 11 23:28 Northern Ibaraki Pref, 140°35' 36°30" 50 5.1 III: Onahama, 907-Gr-44
Utsunomiya
70019 1970 7 14 12:14 W Coast of Wakayama Pref, 135°05!' 34°07" 0 3.5 III: Wakayama 112-Gr-22, 204-P-3
70020 1970 7 20 13:36 NF of Tokyo Bay 140°09' 35°57! 80 IIT: Chiba 501-Gr-50
70021 1970 7 26 07:41 Off Miyazaki Pref, 132°02' 32°04" 10 6.7 V: Miyazaki, 205-Gr-38, 205-P-20,
// Miyakonojo 309-P-18, 306-Gr-3,
308-Gr-11, 313-Gr-15,
313-P-8, 502-GrS-3
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Table 6.

(Continued)

Earthquake Time and Date Location of Epicenter
Earthquake Magnitude | Maximum Intensit Record Numb
Number Year | Month | Day Time Epicentral Region Longitude |Latitude |Depth gnitu ximu Y cor umber
70022 1970 7 26 07:59 Off Miyazaki Pref. 131°58' 32°04"' 10 4.7 I. Miyazaki, 205-Gr-9, 308-Gr-12,
Nobeoka 313-P-7
70023 1970 7 26 16:10 Off Miyazaki Pref. 13°06'! 32°07" 10 6.1 IV: Miyazaki, 205-GR-10, 308-Gr-13,
Aburatsu 313-Gr-6, 313-P-8
70024 1970 7 31 14:14 Near Onahama 140°58' 36°57! 10 3.4 I: Onahama 907-Gr-45
70025 1970 9 4 17:18 Central Gifu Pref. 137°08!' 35°47! 10 4.6 I: Nagoya, Gifu 204-P-4, 204-Gr-9
70026 1970 9 14 18:45 Off Miyagi Pref, 142°20!' 38°41'! 40 6.2 IV: Miyako, Morioka 304-P-28, 304-Gr-23,
907-Gr-46, 501-Gr-51,
907-A-14, 302-GR-22,
302-P-217
70027 1970 9 21 14:08 Off Miyazaki Pref, 131°43! 31°15" 10 4.7 III: Aburatsu 205-Gr-11, 307-P-14
70028 9 29 19:11 Coast of Hiroshima Proef, 133°18' 34°26" 10 4,9 III: Fukuyama, 307-P-15
Tadotsu
70029 1970 9 30 04:26 Eastern Kanagawa Pref, 139°38! 35°29! 40 4.8 III: Tokyo, Chiba 501-Gr-52
70030 10 4 09:25|"° F Coast of Chiba Pref, 140°24" 35°18! 20 4,2 II: Chiba 901-Gr-45
70031 1970 10 16 14:26 Southeastern Akita Pref. 140°45!' 39°12! 0 6.2 V: Shizuishi, Yuda 301-P-9, 301-Gr-17,
303-Gr-14, 102-P-4,
113-P-1, 302-P-28,
302-Gr-23
70032 1970 10 16 14:34 Southeastern Akita Pref, 140°45' 39°15! 0 4.0 301-P-10, 303-Gr-15,
301-Gr-8
70033 1970 10 16 16:41 Southeastern Akita Pref, 140°50' 39°18! 10 3.6 301-Gr-9
7004 1970 10 16 18:10 Southeastern Akita Pref, 140°43' 39°15! 10 3.9 301-P-11, 301-Gr-10
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Table 7. Strong-Motion Seismograph Results

Ground Structure
Earthquak
arthquake Record Max. Amplitude (gals) Record Max, Amplitude (gals) A Remarks Column
Number Page Number Page Numb
v Hori., A Vertical Bori.B umber Hori., A Vertical Hori. B

102, Yoneyama Bridge

70031 20 102-P-4 28.0 9.5 10,0
104, Shintonegawa Bridge

70005 104-Gr-15 3.1 3.1

70006 21 104-Gr-16 7.5 3.1 7.5

70007 104-Gr-17 4.4 1.9 2.5

70016 22 104-Gr-18 11.3 2.5 3.8
106. Soka Bridge

70007 23 106-Gr-18 14,4 3.8 18.1
112, Kinokawa Bridge

70019 112-Gr-22 22.5 6.3 31.3
113. Wagagawa Bridge

70031 25 113-P-1 152, 5 60.0 132.5
204. Shinyawata Bridge

70001 24 204-Gr-17 5.6 3.8 5.6

70014 204-Gr-8 5.0 2.5 3.8 204-P-2 2.5 * 3.8

70019 204-P-3 5.0 * 5.0

70025 204-Gr-9 o * * 24 204-P-4 5.0 * 7.5
205, Ishiseto Bridge

70021 26 205-Gr-8 26.3 13.8 30.3 27 205-P-20 70.0 7.5 50.0

70022 205-Gr-9 * * *

70023 28 205-Gr-10 6.3 3.1 6.3

70027 29 205-Gr-11 10.0 5.0 7.5
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Table 7. (Continued)

Ground Structure
Earthquake P Record Max, Amplitude (gals) P ~ Record Max. Amplitude (glas) A Remarks Column
Number - rage Number : age Number
Hori. A Vertical Hori. B Hori, A Vertical Hori. B

309, Otome Bridge

70021 47 309-P-18 67.5 30.0 50.0
313. Ishizuchi Bridge

70021 47 313-Gr-5 7.5 i 6.3 48 313-P-6 23.8 1.9 5.0

70022 50 313-P-7 18.8 3.1 7.5

70023 313-Gr-6 % # o 313-P-8 5.0 * 4,4
501. Tokyo Bay (Futtu Cape)

70016 501-Gr-48

70016 501-Gr-49 2.5 * 1.3

70020 501-Gr-50 3.1 * 2.5

70026 501-Gr-51

70029 49 5010Gr-52 25.0 4,0 27.5
502, Kanmon Bridge

70021 502-Grs-3 ko * ) 8
901. P.W.R.I.,, Chiba Branch

70003 901-Gr-43 4.4 2.5 4.4

70006 56 901-Gr-44 7.5 : 1.3 5.0

70030 50 901-Gr-45 7.5 x 1.5
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Table 7. (Continued)
Ground Structure
Earthquake Record Max. Amplitude (gals) Record Max. Amplitude (glas) A Remarks Column
Number Page Number Page Numbe
Hori. A Vertical Hori. B 4 r Hori, A Vertical Hori. B

301. Yuhei Bridge

70010 29 301-Gr-6 7.5 1.9 5.0 30 301-P-8 12,5 5.0 18.8

70031 31 301-Gr-"1 157.5 47,5 147.0 32 301-P-9 121.4 60. 5 155.4

70032 33 301-Gr-8 15.0 7.5 33 301-P-10 12.5 * 7.5

70033 301-Gr-9

70034 34 301-Gr-10 17.5 10.0 20.0 34 301-P-11 22.5 10. 6 32.5
'302. Kaihoku Bridge

70026 35 302-Gr-22 21.0 13.0 34.5 36 302-P-27 59.0 22.5 45.0

70031 47 302-Gr-23 6.9 3.1 6.3 37 302-P-28 25.0 3.8 11.3
303. Kahoku Bridge

70031 38 303-Gr-14 7.5 2.5 10.0

70032 39 303-Gr-15 7.5 2.5 9.5
304, Data Bridge

70008 40 304-Gr-21 21.3 6.3 12.5

70016 304-Gr-22 3.8 * 1.9

70026 41 304-Gr-23 34.0 6.0 17.5 42 304-P-28 20.0 6.0 31.0
306. Myoken Bridge

70021 43 306-Gr-3 20,0 2.5 15.0
307, Godaisan Bridge

70027 307-P-14

70028 397-P-15 st 3
308. Itajima Bridge

70021 44 308-Gr-11 100.0 26.3 113. 8

70022 45 308-Gr-12 45.0 6.3 61.3

70023 46 308-Gr-13 18. 8 6.3 25.0
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Table 7. (Continued)
Earth. Ground Structure (Crest of Pier 7) Structure (Crest of Pier 9)
~quake Record Max, Amp. {(gals) Record - Max. Amp. (gals) Record Max. Amp. (gals) A Remarks Column
Number Page Number Page Number Page Number
Hori. A | Vert, | Hori. B Hori. A| Vert, { Hori.B Hori. A| Vert. | Hori. B
902. Nishiarai Bridge
70016 902-Pg-22 5.0 5.0
Earth. Ground (Bridge Site) Structure (Crest Pier) Ground (Nagano City)
I%iaks Page Esfr?;‘:r Max. Amp. (gals) Page 1]F\{Telf;bredr Max, Amp. (gals) Page Eeco;";i Max. Amp. (gals) A Remarks Column
mber Hori. A| Vert. | Hori. B 4 Hori. A| Vert. | Hori.B UEREY | Hori. A| Vert. | Hori. B
905. Ochiai Bridge

70011 905-B-266 57.5 7.4 26.3 905-A-424 .3 1.9 52 905-C-119 8.1 7.5 8.1

70012 805-A-425 .8 3.1

70013 905-A-426 7.5 ' 1.9

Ground Structure
1]:ZTar’c]kolquake Page Il\{lecog'd Max, Amplitude (gals) Page ij{_e;?g“: Max. Amplitude (glas) A Remarks Column
umber umber Hori. A | Vertical | Hori. B umber Hori. A | Vertical | Hori, B
906. P.W.R.I.,, Kashima Experiment L.aboratory
70006 53 906-Gr-10 6.3 6.3
907. Taira Bridge

70002 907-Gr-38 15.0 3.8 7.5 907-A-11 3.1 1.9
70008 54 907-Gr-39 40,0 41,3 57.5 9o 907-A-12 47,95 16. 3 41,3
70009 56 907-Gr-40 5.6 3.1 6.3
70015 58 907-Gr-41 15.0 13.8 15.0 907-A-13 8.8 2.5 )
70016 57 907-Gr-42 6.3 2.5 6.3
70017 907-Gr-43 *
70018 907-Gr-44 3.1 1.3 3.1
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Table 7. (Continued)
Ground Structure
Earthquake Record Max, Amplitude (gals) Record Max, Amplitude (glas) A Remarks Column
Number Page Number Page Number
Hori. A Vertical Hori, B Hori, A Vertical Hori. B
907. Taira Bridge
70024 57 907-Gr-45 10.0 5.0 10.0
70026 58 907-GR-46 18.0 5.5 16.0 59 907-A-14 12.5 5.0 7.5
Earth- Ground Structure (Crest of Pier) _ Structure (Crest of Abutment)
quake Record Max. Amp. (gals) Record Max. Amp. (gals) Record Max, Amp. (gals) A Remarks Column
Number Page Number Page Number Page Number
Hoir. A| Vert, | Hori, B Hori, A| Vert, | Hori.B Hori. A} Vert.| Hori.B
1302. Chiyoda Bridge 85.0 27.5 85,0 62,63 1302-P-8 125.0 82.5 ~ 87.5 64,65 1302-A-8 100.0 37.5 52.5
70004 60,61 | 1302-Gr-10
Ground Structure
Earthquake Record Max. Amplitude (gals) Record Max, Amplitude (glas) A Remarks Column
Number Page Number Page Number
Hori. A Vertical Hori. B Hori, A Vertical Hori. B
1303. Ishikari Bridge
70004 66,67 | 1303-Gr-5 65. 0 20. 5 57.5 68 1303-P-1 82. 5 10.0 40,0
1304, Otanoshike Bridge
70004 69,70 | 1304-Gr-4 7.5 922.5 3
1305, Horoman Bridge
70004 71 1305-Gr-11 105.0 45,0 147.5 72 1305-P-5 182.5 85.0 147, 5
1307, Shichiho Bridge
70004 73 1307-Gr-1 12.5 5,0
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1302- A-8 (cont'd)
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1303-Gr-5 (cont'd)
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