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Synopsis

Since June 1966, the observations of earthquakes have been carried out at the six stations
in the region of the Matsushiro earthquakes. The seismic waves beneath the ground were
observed at three stations by seismometers which were set in the bore holes. The responses
to earthquakes of bridges and embankment were observed at three bridge sites and the
acceleration of ground surface at two stations were recorded by strong motion accelerogr-
aphs.

In this paper the spectral analysis of recorded data by data recorder system is performed
and the characteristics of the Matsushiro earthquakes are investigated from the view point

of the earthquake engineering.
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Fig. 2 General Side-view of the Observation Site at
Kawanakajima Bridge (5,500 mm width)
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Fig.- 3 General Side-view of the Observation Site at
Ochiai Bridge (6,000 mm width)

Soil profile

— N wvalue

2m ;| 2m
0 20 4o
TR | 7 Wlﬁ- 0 —=— ——+—+
i~
»L
“~, | sL
=z
a4
~5m¥/ ~5-[Z2oTGMS
Tl cs
B o?
W2 alaes
B 2
o &
! -10-
~10m 0:° S
6. -
oG <‘~\
[o NN
.o'
15-{2-_ @

Bore-hole

seismometer 'Q:?
(Velocity o
meter) QO
/ -20- O GR

o
(m)| - Q
Y_23m °Q
-

#75 vinyl pipe 10

protection

SL: Sandy loam
GMS : Gravel and medium sand

C3: Coarse sand
GCS: Gravel and coarse sand
G: Gravel

GR: Gravel with rubble

Fig. 4 Soil Profile and Arrangement of Bore-hole
Seismometers at Iwano Bridge

— 3 —

203



204 HARM RHETEREIOFA (H.42. 3)

H5L5CH S5m 25 15m FTRRECEL 720, ThUTIENEZ U LOBE Bl ch s,
R TI0E L CEENORBBAANRE Lcb0Th Y, £- U v /R, RER, HrunEHoRE
iz Fig. 5 iTRL7.

=75, BRCETIEYOMEC Fig. 6 WRLILT L #£— ) v 7 &7y, #idho 3 St s
BELI, COHMIRICED X EDRLA EHNIES LT Olkn HHEMETH Y, ZOMOER

2.4
—= N value
Soil profile
o 20 4o
et
== c
Seismometer © Og
(Velocity meter) A DQ;- GR
oY
Left bank ] 5
f-N e -5
Bore-hole / 2 o) GC
seismometer Tooo
1C: Loamy clay (Velocity meter) o g
GR: Gravel with rubble j\ 50
GC: Gravel with clay 1Y oy RO
RC: Rubble with clay unit: m o -10 ﬁ

(m)

Fig. 5 Embankment at the Observation Site by Koshoku Bridge
and Soil Profile

2m

— Nvalue
' Soil profile 290
F
vy
lvvy
v Vv
vwvi H
vV Vv
- | v
—5m 5 V» v
J -10+ o]
'lOm\ — ]
Bore-hole
seismometer
(Velocity =157V | y
meter Vv y
F: Fill
c H: Humus
C: Clay
~20m =200 FS: Fine sand
s FS
#75 vinyl pipe

protection

Fig. 6 Soil Profile and Arrangement of Bore-hole Seismometers
at Matsushiro-so



HHE - i - Bl - B - S - BE  AREBRSRAEC Y 2 BEEN 205

H MR o TSR D — B X Z b M B, Eio, BNKRETER L L.G FEEORRE
BHOESX 30cm OFE=v 7 ) — b _kic RSB HE L HERA CORBINEE OB FAT8 - 1225
2O Fig. T 2425 X 5 LB RO e 8m BEOB A\ FLHBN0- Txkh, fi
OIS L (THBOMRIGE - T\ D,

N value
——

| soil profile

0 20 1o
Wo

Seismometer

Concrete slab ¢
(30cm thickness)
Y ¥
i CH
V. Vv
: sc
o .
-10 A o
o i
d
9
LG <__
d0
9. -
-15]090
/—— C
w.- | FS --
P C: Clay
06 G CH: Clay with humus
-204% n -| SC: Sandy clay
(m) G: Gravel

FS: Fine sand

Fig. 7 Soil Profile and Arrangement of Seismometers on
the Campus of Shinshu University

3. BARRLEAOBRE

(1) #HBOBRBEA

EHERIMM A TII S AD A — Y v /L & EECEAIREE 3c/s, BREM 18 mV/kine DMi#hE
HEBE LI, ChbOMPMENIKE 28, HELET YRR L TED, FHLRS*EET#RL Y
fFievsy BUABEY LB TF » YAALDF -2 —va— 2 —IWDHHEC LY, 2 BfchicsTH
HAORIOEHER A ER L, FHEBHATIE 2AD #— 1 v 7/ fciy EEEoPHE Y, ROk
R -8 - hECEERESEN Le/s, KE 1V/kine DBIRBLZHRE L1, HEHRIETBLITS
LEETH D, B2 BRESRER AT 7,

—F, EMRFLEMEMIET SO TIRIERRRETC X 2RI B L1, & OREHIRENIR
EE 5gal OiZE)E, FIEBNES, HHEBALURF -2 —rva—F— LRI TED, LML
QBRIE Line BRI\ CTEAIREED: 2¢/s, BEM 0.2¢/s 25 30c/s DEEFET 0.14 mV/
gal O—EELXEOIEE*ACTH2 ¥y BB T co e, ¥ MRETIXIADR—Y v 7 FuTits
P B A RE LB &, WEERC LEROMEEARE LB EG L o0 T4 y AHOBRYERL
o

(2) #®Y:30BHEA

N EBOER AT, BHhR, 158HLE B 5 25cm Ol E, B4 LBHOPHOME L,

._5_



206 FORBG KB FTHEREI08A (.42, 3)

RBife SRy Fig. 2 WRLA-ZEEBL TGHEELIED & 5 OMEROBER L REY B L,
BN Y - T EROBIRBOF AL EY RS 2B, SHECFEE COLTh & AR ERER > 2
o Lico BABTIIEHERS X0 Thd» b/ 25 m BN o I HURE A 2BE Uic, BEO L) bEE
&Rk 2 B OERBRIZER L7,

PlEDEEF - Jlidh s - %E - FHEO 41D & 5 O TIXBAN4IE T BB 5228 RIS, *HEMNK
FIEHMTIE6 A14B1H 7 A22H, MR 7 A238 45118 14 OfElic - FRERI* EHE L7,

4. B R OHER

B X D BO IR OGY Fig. 8~12 iRz, ThbORBIFBEACKWCEHEIE
L0005 HLHBHIHEN DR E B Lo TELh LD THS, Fig. 8 OEEETORE TILOLINKE)
LHRC AR, Th b OEEOTMEIMERR AT L D, TOHEEXRAIHER, FOKREME 0.9
~L.2sec THY, AHBECHEMSNIHED BEERIEE 0kn URTHS O LHERShD, Fif
BfAE C OBRS RiciI o O O BE BRT TIXSAE RS A MIE K TR AR S 3 % B ERIE 2 F o BT
BRORZZENEREINRS, BEFE CHEIS W BT OREAENBEILUTOLOEN D THS
25 ZOMFHENL 6~ THRBEDCLONE L, BrEEHOTML2~IHEETHS,

JIFEBTOEESNIL Fig. 9 dMb2 /e X 51 M E L BH O OEFED g (25cm) & IkIEFIC
I BPEEZ LT B2 e a5, BAEBOM CIIEH Lo L i EoFh L1349 25 m 2k
T edfEOMICEENHBEBERILIZEA S bRV, —F, #TF 5m, 10m L0 20m ©
3PE DK DB A 308 L IRIETOM (Fig. 10) TlM#kHERE, ZSEHREOV-THLIZE
FEETHD Z Laibhb,

0.1 kine
e S E-
%—\—/W\MM/\I/\ ( \\J/r\fr\“/{ : J\ f\}AV\NU \/\ / G \A/‘v\,\/v/\ \/\ /- /\V/ﬁ\/s\, ; N/:/\,\ e A e PSS it

i

0.l kine
-5m.E-w
\./\/\/\/\/\/\Mww
0.1 kine
MW -10m, E-W
0.1 kins
{E \AVVV\/V\A/\WMWZSM.E-W

0.1 kine /
T

0.1 kine
. ~10m,U-D
e NP

1s0c .

Iwano Bridge, July 14, 1966
Fig. 8 Seismogram (velocity)

—_—f —



Pk - L - BOL - RE - BGE - B RARSMBHIRIC U 3 BEIEN 207

Kawanakajima Bridge, July 16,1966 ( N3BE ) s.C.: Bridge deck
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