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Basic Investigation on Aseismic Properities of Fixed Ocean Structures
(2nd Report:Experimental Approach)

Kazuo TAKAHASHI*, Takatoshi OKABAYASHI*, Hideyuki NISHINOKUBI* *
Masami HANATI* * * Fumiaki ARIMA**** and Masatoshi NAGAFUJI* * * * *

Experimental studies on dynamic propertieé of a fixed ocean structure are presented by using vi-

bration testing system. The purpose of the present paper is to check the accuracy of the analytical ap-

proach which neglects compressibility and internal viscosity of water. Three different experimental

models are made to evaluate the effects of cross-sectional shape and mass of model. Calculated natural

frequencies coincide with the experimental ones. This fact is not true for damping constant. It is

necessary to consider damping effect due to surruonding water.
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Table 1 Dimensions of rigid model (Type 3)

Material SPG—2G
Length L (mm) 864
Outer diameter D (mm) 216
Thickness t(mm) 4
Weight  (kg) 3.015

Photo. 2 Supports of the experimental model
(Type 3)



154 BEEAIREREY OWREICRET 2 BHAHR

Accelerometer
(out put)

=

L 3D

- 2D

Amplifier

Low pass filter

Strain guage

Recording
joscillograph

Accelerometer
(input)

Oscilloscope

Fig. 3 Block diagram of measuring system
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Fig. 4 Relative acceleration responses of the elastic
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Table 2 Dynamic properties of forced vi-

bration(Type 1,
Input acceleration 29. 4gal)

Water Resonant Acceleration
level frequency response

0 15.49 (Hz) 31.25
7.0D 10. 30 28.93
8.0D 8.65 24.04
9.0D 7.30 23.01

Table 3 Dynamic properties of forced vi-
bration(Type 2,
Input acceleration 29. 4gal)

Disk Water Resonant Acceleration

level frequency response

0 14.02 25.00

7.5D 8.95 25.73

A 8.0D 8.30 25.22
8.5D 7.60 “123.77

9.0D 7.00 20.59

0 12.94 27.00

7.5D 8.18 23.22

B 8.0D 7.73 22.92
8.5D 7.20 22.47

9.0D 6.68 21.18
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Photo. 3 Wave form at input acceleration level 4.9
gal

Photo. 4 Wave form at input acceleration level 9. 8
gal
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Fig. 5 Relative acceleration responses of the rigid
cylindical tower with water levels( Type 3 )

Table 4 Dynamic properties of-the tower
obtained by damped free vibra-
tion (Type 3)

Water level | Initial Natural Damping
H displacement | frequency | constant
1mm | 10.52(Hz) | 0.780%
0 3 10. 48 0.744
5 10. 45 -0.711
1 10.48 0.920
1D 3 10. 45 0.921
5 10. 37 0. 895
1 9.51 0.974
2D 3 9.40 0.982
5 9437 0.952
1 7.54 1.020
3D 3 7.46 1.050
5 7.42 1.050
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Fig. 6 Drag coefficients vs reduced velocity for
right circular cylinder
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Table 5 Dynamic properties obtained by forced vibration (Type 3 )

Water Exp. Analyt.
level Resonant Acc. Damping Resonant Acc. Damping
frequency response constant frequency response constant
0 10.43 (Hz) 77.30 0.74% 10.43 (Hz) 76.47 0.67%
1D 10. 36 76.26 0.92 10. 32 87.99 0.66
2D 9.36 88.67 0.98 9.33 128.23 0.60
3D 7.39 83.71 1.05 7.39 174. 42 0.48
4D 5.53 58.01 1.14 5.52 210. 82 0.35
o0——- Initial displacement:5mm i
: 2.0 |- A——— Initial displacement:3mm l -3D avA ]
:‘-_én g--- Initial displacement:lmm Hs L2p
o H
2 ~1D
o
1.5 —
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SH
g L
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.. o oA A o
1.0 - O % °% 0afg 4 g0
0.5 — —
0.0 | | |
4.0 3.0 2.0 1.0 0.0
mm.
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Fig. 7 Damping constants from damped free vibration(Type 3 )
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Table 6 Comparisons of relative acceleration responses
():drag coefficient
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A :with disturbance of wave generation

Water 2.94gal 4.90gal 5. 88gal 7. 48gal
level Exp. Sim. Exp. Sim. Exp. Sim. Exp. Sim.
0 77.0 74.8 71.8 72.8 72.9 74.8 81.3 74.8
2D 87.0 87.9 88.9 88.6 88.7 87.2 86.7 88.8
(7.25) (4.33) (3.88) (2.68)
3D 81.6 85.5 82.7 82.0 83.7 80.9 A54.7 60.9
(4.35) (2.96) (2.56) (2.10)
4D A56.9 56.5 A58.0 57.4 A60.0 56.1
(3.30) (2.65) 2.10
2.5 T T wwior a1 [
~ v --- in air ] With disturbance
E B input acceleration 9.8gal of wave
o ¥ --- in water . generation 3D
M ‘
52.0~ 0O --=in air . . ‘ _
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o : H
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= 1,5 ’ -
& v -
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° ] v
* ® o o e o o Toe ROy PV
1.0 —
o - o o o o o o & oV &nDovigvoal on v
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Fig. 8 Damping constants from damped free vibration after forced vibration(Type 3 )
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