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Fig. 1. Locations of shot points and observation points.
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Fig. 3. Frequency characteristics of the recording system in total.
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Table 1. Data of the acceleration meters.

WL | rv—A HE  mm/gal HE v —A KM mm/gal
BREHES 1 % %Fb 477 BREE 2 1 T ?.60
. I 5.51 , T 2 Ed 190
& B3 3 @ 28 | EREA 3 3 WA 0,69
¥R 1kg #E  05kg
4 4 FF 221 e 4 LT 054
RE m g 5 w174 || BB 35molg 5 @i 087
1L A 12 R 6 W@ 155 | r—x-lHE 6  ®m 078
% OE B K uh
7 T 293 7 EF 071
piid 8 w4 310 i 8 @4 170
9  EW@m 644 9  @p  3.08
BREE 3 . ; é;{; o.gg BRES 4 1 T 0.60
, 1. , I 2 @i 1.89
B an 3 3 wm 06 | BEA 2 3 m@m  0.69
B 05kg %M Olkg
e 35 4 LT 054 o 4  EF 054
wHE ™o 5 Hde o4 | FE4m oo 5 @ 040
6 4] 0.35 11 5 13 H 6 HE 0.35
7 LT 071 7 EF 071
TIr 8 i 1.9 ais 8  md  1.69
9 W@ 168 9  Hm@ 168
WEEE 5 . L %3; o.gg BEFEE 6 1 kT 060
v 1. , 1 2 F4 189
AR 2 5 Wm o6 | ®ESR 2 3 M 069
%8 Olkg e 0.lkg
" 4  EF 054 - 4 LT 054
WE 35m | o 5 @i 0.40 WE 35mo ) 5 @i 040
6  wm@m 035 6 mm 078
7 EF o0m 7 EF 071
T 8  Fid  1.69 T 8 @i 1.69
9 P 1.68 9 W@ 168
BrES 7 I ; %;;FL’: (l)gg BrEs 8 1 +F 0.20
) . , 1 2 Wik 1.89
;R 2 3 W@ 0.69 BT 3 @@ 069
¥E Olkg #E 05kg |-
o 4 EF 107 - 4  ETF 054
WE 35m | g 5  Hd 087 Wi 4mo g 5  ®ik 040
6 W@ 078 6 ®m 035
7 EF 07 7 EF 071
i 8 il 1.69 S 8 ik 1.69
9  WmE 168 9 Em 168
REET 9 | é Jﬁ;;{; (1).38 WEEE 10 1 EF 119
, ; ) ) T 2 #idk 378
;a7 3 W@ 0.69 s 5 3 139
#E 05kg e 1lkg
- 4 1T 054 " 4 EF 107
W Am o) 5 ®i o8 | T 2 F g 5 @ik 221
6 i 0.76 BE 15m 6 B 1.74
7 EF 07 7 kT 146
T 8 @l 1.69 T 8  Ed 310
9 Hm  1.68 9  Hm 308
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WHE [ rv—-x FHH  mm/gal WA |vv—~x JFF  mm/gal
WA 1| ! %}t — | mRme 12| L %It 119
o5 5 wm - | ®ER S 3 W@ 069
%E lkg #E kg
4 LT — 4 LF 054
L 5 mE o— | T2 g 5  #d 087
EE 15m 6 G — EE 15m 6 w076
x . 7 ETF — 7 EF 071
Oo& oL o 8 ik — T 8 ik 1.69
9 W — 9  Hm 308
BRES 13 é é:‘[; (1)28 BRES 14 1 EF 12133
; T 1 , 1 2 Wi L
R a 1 3 W@ 0.69 R A 1 3 W@ 0.69
%E  10kg EE  10kg
4 LT 054 4 kT 054
WE Om | |5 %y o4 | FE DM g 5 i o
6 mm 035 6 WMm 078
7 EF 071 7 EF 071
0 8 4 1.69 o 8  ®Ed  1.69
9 @@ 168 9 W@\ 1.68
wE®E 15 | ! %?t 000 | mmws 16 I LT 08
, . , 1 2 @& 189
B R & 2 18 #HE 069 B s 7 3 H@  0.69
B 0lkg 3E 0lkg
N 4 BT 054 4 kT 054
g 3mog 5 mg osr | FE O Sm | g 5 ®d 087
11 5 148 6  mAm 078 6 M@ 078
7 EF 07 7 T 071
Tr 8 @i 109 T 8 4 169
9  m@E 168 9 w168
@EEs 17 1 é;;—([; LI | meds 18 1 EF 119
‘ ; : , I 2 ®4 379
BEa T 3 m@m o 139 Baa 5 3 W@ 139
#E  Olkg E kg
5 4 LF 107 4 FF L7
RE S3m | gl 5 mp oam | B2 P lg 5 Hk 1w
6  ®m 155 | WE 15m 6  ®m®E 15
7 BT 146 7 kT 146
T 8 i 3.10 T 8 B 3.10
9 WHE 308 9 W@ 308
BREEE 19 . % %3; 1.18 Wi 20 1 ETF 1.19
. 37 1 2 B4 379
RER 6 3 @wm 13 | EER 6 3 Wm 139
EE  2kg ¥HE 3kg
e 2 4 EF 107 | ow 4 EF 107
TREE g 5 w4 17a | FE O Zmo) g 5 W 174
n oo 6 i 1.55 Mmoo & 6 i 1.55
4 EF 146 7 EF 146
S 5 #4310 S 8  ®d 310
6 W@  3.08 9  m@ 308
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Table 2. Data of the velocity meters.
JE |[Fv—2 FHE mm/kine R[E | P v—A KA mm/kine
BREEFS 1 v é %;[E ©33.50 BaKes 2 1 T 33.50
, - 1563 | | v 2 #1563
RER S 3 mm 1715 | RE A S 3 W@l 1715
EKE lkg #E 05kg
wE 4 4 bF 2843 | = 4 LT 2343
0 oA 1 oy 5 w2447 | FE3SW| 5  fdk 2447
B A ¥l — 6 WA —
BREES 3 1 LT — | BrEy 4 1 kT -
mak 3| V| 2 Wk — |@mms 2| V| 2 @& -
B 05kg 3 Hm — | #& olkg 3 WA -
BE 3m 175 4m
4 ETF 4 et —
BW sk | v| 5 L8 Zluswvae|y| s £5
ElE 2 S/ 6 g | B ow kK 6 ki
WBRES 5 ; 1 gﬁ?}t 3350 | WaEE 6 1 ETFT 3350
o e a i v | 2 Ek -
B2 3 mm 734 | BEA 2 3 W@ 13
#EE O0lkg EE 0.1lkg
EE 35 4  LF 5380 | e 4 LT 3038
m gy 5  mi sroo | AE 8Sm b o 5 @i 53.80
6  BAE 3350 6 W 5316
BRES 7 v é é;l; 2;%28 BrEs 8 1 ETF 11.77
g = ) , v 2 @i 1580
R A2 3 mm 608 | BEA T 3 Wmm 734
%8 Olkg %E 05kg
EE 35 4 +F 30.38 223 4 4 ETF 48.61
oo W 5 i Ssso | K o W 5  #d 854
6 @ 5316 6 W@ 633
wams 9 | ! %ﬂ; 673 | BEER 10 1 kT 4673
e . v 2 @i 25.80
I 3 w2300 | ®EA S 3 E@  23.20
IE 05kg EBE lkg
g 4 4 EF  193.00 4 EF  193.00
BRI moy 5 @i 2600 | B P 5 me 2600
6  mm 2000 | EE 15m 6 W@ 6329
BEFS 11 » 1 =T RBRES 12 1 +F 23.43
BER S5 v 2 iRl - B s 5 v 2 Fde  50.00
#E 1k 5 W= — | =" 3 Rm 5380
oo 4 EF ol
- — 1, 4 LT 193.00
BE Lsm |y | 5 i —p e T s Ek 2600
=& L 6 W Wi 15m 6 REE 63.29
BRERES 13 v % %;E ?32(2) WMERE U4 1 +F 12.03
, o1 : ' .4 , v 2 @ik 19.62
’@ﬂ 3 w734 | B®EL L 3 M  53.80
B8 10kg ®E  10kg
EE 20 4 T 3577 | m 4 LT BT
m ™l 5 W 854 | FEHmo 5 i 8544
6  Fm 570 6 @ 56.96
BEES 15 v é é;ﬁt' lg(l)’?; BxES 16 1 T 13.04
A ; . o v 2 Fd 1266
s 2 3 mm o734 | BEXK T 3 @m 2320
$E  0lkg %E 0lkg
e 3 4 LT 3BT - 4 BT 150.00
OREE mo gy 5w 2600 | FEOSm g 5 4 8544
11 A 14 R 6  H@E 6329 6  BE 5696
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WE |[Fv—2A HH mm/kine WWE i rv—2x HHE mm/kine
Bu#Es 17 1 kT 22.93 BRES 18 % _ﬁl?:lﬁlg gggi
s v 2 2o 25.1 y v .
o T 3 wm 2460 | RER S 3 BMm 2460
#wE 0lkg #E kg
e 4 +TF  150.00 ¥ 4 ETF  150.00
WE 3mo | p | 5 my o725 | P Ty | 5 mk 7215
6 W 22.00 WE 15m 6 g 22.00
BEES 19 1 T 66.83 BREERE 20 1 J:;‘IE 16532(8)8
, v 2 Ed 153.00 || | v 2 ® .
BER 6 3 mm 2460 | HER 6 3 WE 2460
B 2kg I 3kg
72 4 ETF  150.00 7 e 4 ETF  150.00
RE 2m | w5 g 7215 | FEOZ®™ O om0 5 k7215
n o 6 WEE 22.00 Mo oo P 6 WA 22.00
B3k EE P OE K
Table 3. Various constants of the transducers.
F - % % - bﬂﬁf‘;if B4 R BEERE = A VIR
ki ki (cps) (volt-sec) (2)
1 I T 4 3.91 4.20 70
I 2 B dt 601 2.80 3.97 44
3 " i} 602 3.60 3.96 44
4 E T 1 3.85 5.35 82
T 5 ] it 8 3.34 3.37 94
6 H 75 9 3.34 5.10 83
7 = T 2 3.57 4.78 83
hiiy 8 B 4t 6 3.21 5.10 88
9 H iif) 7 3.29 . 5.11 80
(cps) (volt/kine)
7K S TSD-1HA 1.0 2.0
+ N TSD-1VA 1.0 2.0
FAR 18 o MEERIE & EEIRE & DK
Table 4. Comparison of the amplitude of acceleration
with that of velocity on record 18.
bl J=4 B B 5 & iy BAIRE B ¥ K R B
I noE B LT 1.19 mm/gal 2 mm 7.5 cps 1.7 gal
w pr = E£F 150 mm/kine 5mm 6.8 cps 1.4 gal
gal KRB L nhudis b, ZOBBENS FLL b b h Bk lcd L ThbIDIT, 1§
RESIBOL & IVICET s ETHORBORAIRRY KK L, oREMEBIIE4IEC

REINTHD, JUE L EIV E3BFAEELTWADT, MEINIINEESEER L < s
ESLRELLhN, HAROREHELIET5 &, WERELLILES TWiLW0T,
BEHDIMEENOBRBEIZ M iTiobhlcb 0 L BIRIRS,
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CHhBOREBPHLWHOR L ORTRREOH T, SRR LTI NToMACKT
LB TA S LN TE S, JbRTHFMOSFEENERC TN CORAEOEHFED AR
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12. Records of the Vibration at Various Part of Tsugaru-Ohashi
(the Bridge of Nagadoro), Aomori Prefecture

By Kyozi TaziMe, Naomi Sakajiri, Toru IcarasHI,
Toshikatsu YosHll and Tsutomu SASATANI
(Department of Geophysics, Fuculty of Science, Hokkaido University)
Masatake Nacano
(Department of Architecture, Faculty of Technology, Hokkaido University)

The ground motion as well as the vibration of the pier were already measured by
the use of explosives. The same measurement as the previous has been repeated, since
the grider of the bridge has recently been almost completed. In the present measure-
ment five observation points were selected: two were the center and the side on the
middle of the grider, one was the end of the grider just above the pier, one was the
top of the pier beneath the grider and the last one was the ground surface 10m far
from the pier.

Each observation point had three components of the transducer. Every vibration,
acceleration or velocity, was observed at the same time by one explosion. Explosions
were repeated at various shot points.

We had aimed to measure not only the absolute amplitude but also the damping
constant of the bridge. However, the ground itself made damping vibration. It seems
difficult to distinguish the damping constant of the bridge from that of the ground.
The damping of the ground is mainly due to the dispersion of the surface waves. This
fact must become an important problem for the motion of the ground.



174

_:, o2
N Y
1 i'i"y._"l;;, [} .J \/ \“
[

K\r

J

AT A bl /{\
i ,W/ »»NMM

i T AT

R
AV N

e

——
——————A
PUUSE—— ¥,

T REEERRETY
e

e

i




R AR (RIBW) 0 RINEOTE

N TN R BYRY

1 1
— WWV\AV’ ‘ h W AR m’w
;:%mwwimmﬁﬂkwwth%WLm

=

/\f\J Mjmwjﬂgi%ﬂﬁgﬁ

“\’W WW"’”‘W‘\WW MVMWM

Y

175



176

HEKEZ - fib

no.5 r'\,\
— %mmm@MMM@@;mWWWWWWWWMWVWﬂwwVv\AAJVMMAW

i
i

N




EHRREBAG (REH) oRIBWEOER

177



178

SRy S

;3 | K! i MWWWWWWWWWMWW
4 W MWM\MMW
5 ‘ S
6 ST (f

; /NN AN A SANANNAANNAN

it sl AT oty b -
0 MMM%&M IMMMWW M' %\W.Wv mm le.u MWW“W WMW'WM o
4.\\“/” AW* DA
mﬁv/‘*'\m/w

*—VWMWWMNW‘M/MM»M’VV‘NW\M«;W\NM ey o
—vwWW%wwwwww P

» o oW

'Y
e e M W AIN ,VWNW w}\/‘ p.\ A ! F;\NW Mg e M"“/W A I

7
8 '\} W W hagd il
M*Jv\f\«”“/\/M% Mty i *meww“ T

UM //\M AN, U

‘WW\ MMWWWWWW

e

R e VU e N




FRRBELE (RIEW) DRGHEOTE

nol2
M A A M A A A

1

)
2 __-\meww'ﬂtwmw;Aﬁ*.\llum‘f,n_\“M._\xlw“”wwﬁ l}\!ﬁ#ﬂ%’%@,‘w\w«'x\ww I
3 I L
4 A e PN NN e P NN A e
5
[

AartA Ao et N ™ S e e

7
4 WWWWWWWMWMMWMWW

9 MWW,MV\MWMMMMWwWWwMMwWWWM

IV

A N VOB

nol3

o S w o —

——N/\/WWW’W\/V\/\’\W/\M

B T T WY N T e NI NP W N
€ w/\/\{/' \\/’N\'\\-"”"W“

™~

B s Vvl e

179



180 MEkG - 2




HARREERE (FOEH) oRBRUTOTE 181

© oo ~ o o s w N =

——

noisg

J—— —_— s

1

[ L YN LSt T L
3




182

HRAHET -

no.20 —_ R —— . :
—MMMWMWMWAMWWWWM«—
WWWWWWWWWWWWMW’W\WMWMM e

© 00~ O W -




HFHRRBBRAR (RER) oBRBREORE

W
1 v 4 /WWW

Phob b rrrrrr bt rerr e e et

__\[\/J\N\/MWM
T T T O A O

g nod

FEREER R R RN

CCVETTT R e e e e

183



184

HRRE T - fi

—n—o'\7/\,\/"/\'\/\-v

W

A O O O O I A R A O O R A A O O A I R A A
_'E:&WMMW

T T O O R O O B N A O

TLOJN\/\AW\/’MVA T S TN
~~~~~ NN \/\
e AN A e —

. -A_(MVW\/\,\«—-—

HH[IIW bttt e et e

N —
A R



WP EEKE (RIEE ORBAE LR

MY T T Y O T T T T

e
T O I O A A A I

nol3

-

ﬂ”m\l] VT T T T

O

N y AN
JT/TY:"|lHmmmrmlfmlmm

T T T T T iy

185



186

P EORHL - A

R N N AN AN A N
Lrrrrrrrrerrrrrrrrrrrrrrrrrr el

e

— AN AN S ANANN e
— NN\ NN

Y T T T et

no.l8

N
e AN NN AN e e e T T e
VYOS
iilitllllllllII.HHIIIHIIIHIIIIH!
L"‘E.J\AWWVW\\,M/—\/\/\/

m
W
“"‘*NMWWW\/JW\MMN’\M

A VAVAVAV S NN
PELTTRC TP L ettty




BHRRBEERN (RER oRBHWEORLE

PALIL I LTI e e ey

no.20
AN ISV ARSI AN T e T T T T

WMMWW
WA AT N
W\/WWMM/\WW

RN RN R AR R
P L e e T LT L Tt
~ T~ T~

N e T

PPt b e e e rr e bt

187



