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Experiments on a Sea-bottom Observation Tower in Regular Waves

By
Sadao Ando and Toshihiko Saruta

Abstract
The motions and the drifting forces on a sea-bottom observation tower model were measured
in regular waves.
Two methods of support and three sorts of immersion lengths of the observation cylinder
were adopted as the test conditions, and the tests were carried out in regular waves at various
wave lengths and directions.

The results are expressed as functions of wave length for each condition.
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Table 1 Principal Particulars of the Model

Fig. 2 Float and upper structure.

FLOAT
Length over all L 2.501 m
Length between perpendiculars Lypp 2.475 m
Breadth B 1.562 m
Draft T 0.250 m
Block coefficient Ca 0.926
Displacement volume v 0.40101m?
OBSERVATION CYLINDER
Type 50M 25M
Vertical length 3.621 m 2.010 m
Draft . 3.126 m 1.570 m
Diameter (upper part) 0.144 m 0.144 m
» (lower part) 0.100 m 0.100 m
Displacement volume 0.03985m3 0.01626m?
Gross weight 56.85 kg 27.60kg
Center of gravity
under load water line 1.256 m 0.650 m
Radius of gyration 1.160 m 0.597 m

Moment of inertia

7.66 kg-m-sec?

1.01 kg-m-sec?

FLOAT
Type 50M 25M

Center of gravity above base line 0.322 m 0.326 m
Gross weight 384.01kg 389.67kg
Longitudinal

radius of gyration 0.719 m 0.724 m

height of metacenter 4.37 m* 4.70 m*
Transverse

radius of gyration 0.558 m 0.549 m

height of metacenter 1.61 m* 1.65 m*

(* ... with observation cylinder)
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Fig. 8 25meters observation cylinder of the
gimbals support.

Fig. 4 The Gimbals-supporting apparatus.

Fig. 5 The observation cylinder.
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Fig. 7 50 meters observation cylinder of the
fixed support in head seas (1/L1.6)

Table 2 Tested value of damping and period

Fig. 8 50 meters observation cylinder of the
gimbals support in beam seas (1/L=1.3)
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FLOAT only BEEiTh ot
Natural circular frequency
pitch o (sec™l) 4.5 3. HEBER
roll o (sec?) 4.5 ok 3 X OHRRIE A DRI L 5D
heave @ (sec™) 36 OBFEAMTEBS N,
Dm.xensxonless damping coeff. Ty ar ke eELRE S JZU:‘I’E@J
ﬁ? gﬁ %%y Table 1 iR,
;(::ave 0: 28 kR iC B 5 B BB RIS K EE
BTHsLEELT,
FLOAT with OBSERVATION CYLINDER §+2a6+@16=0
Type 50M 25M TR h, & O—fRFEX
G=6he—at cos wi
FIXED
Natural circular frequency LRB, XTT, AEB@OERAM T
pitch o (sec1) 3.8 4.2 EEAMOBS § 25
roll w (sec™l) 3.3 4.0 w=2x/Ty, tand=e /s, £=a/w
heave o (sec™?) 3.8 3.6 X WEFRABRK o LERTRERK £ %
Dimensionless damping coeff. sk, £ OfEi% Table 2 1WRT,
pitch 0.14 0.14 ER OB —RITAVW LR T3
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pitch @ (sec™) 4.6 4.6 ArBVE LTt (Zacos of) 2FEUEL L,
1oll o (secl) 4.5 4.5 WENTIIER ET 2, BB TIRERLE
heave o (sec™l) 3.6 3.6 JEEELLT, Aosin(et+d) LEEL,
Dimensionless damping coeff. MEEhTRESF 2, EABNLTIRESR
pitch 0.18 0.19 EFNTFHIEE LT, Aocos(wt+08) L
roll 0.10 0.10 ELTEbLE,
heave 0.26 0.23 T Tl & 5 WEALE DFHAIGLE
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Fig. 9 Amplitudes of pitch, heave and surge as a function
of wave length for head seas

Fig. 10 Amplitudes of pitch, heave and surge as a function
of wave length for head seas
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Fig. 11 Amplitudes of pitch, heave and surge as a function
of wave length for head seas
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TFig. 14 Amplitudes of roll, heave and sway as a function
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