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Experimental Study on the Characteristics
of Air-Chamber Structure
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Abstract

Experimental study is carried out to verify the advantages of an air chamber structure
in controlling the wave transformation and its dynamic responses. The open, cross and verti-
cal mooring systems are employed in experiments to investigate the variations of wave tran-
smission ratio, natural period of the structures and tensile force acting on the mooring line
according to the change of the initial air depth inside the air chamber structure. Experimen-
tal results show that the air chamber floating structure expresses the smaller wave transmi-
ssion ratio and tensile force acting on the mooring line than general one without air cham-

~ ber, expecially in the long period region of incident wave.

Therefore, it is concluded that the air chamber structure suggested in this study can play
good roles as a wave controlling castal structure, and a substitute structure of a general floa-
ting structure.
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Fig. 1 Definition Sketch of Air Chamber Floating Structure
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Table 1 Natural Period of Free General and Air
Chamber Floating Structures

Air Chamber General Floating
Floating Structure Structure
qh(em) | gzh(em) | To(sec) | qsh(em) | Ta(sec)

130 0.0 095
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10.5 15 0.96 5.7 1.01
94 24 0.96
7.3 43 0.97
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Table 2 Natural Period of Free Air Chamber
Floating Structure
(Iwata et. al., 1986)

qh(cm) g:h(cm) T.(sec)
29.5 11 143
25.3 2.1 1.50
215 33 1.53
17.7 4.0 159
13.3 5.2 1.79
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(a) Wave Transmission Ratio(K;) of Free Air
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(b) Wave Transmission Ratio(Kr) of Free Air
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(c) Wave Transmission Ratio(K:) of Free Ge-
neral Floating Structure

Fig. 2 Wave Transmission Ratio(Kr) of Free Ge-
neral and Air Chamber Floating Structures
in Case of Semi-Submerged State
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Floating Structure Floating Structure
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(b) Wave Transmission Ratio(Kr) of Moored
Air Chamber Floating Structure
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(c) Wave Transmission Ratio(Kr) of Moored
General Floating Structure(q,;=0.25)

Fig. 3 Wave Transmission Ratio(K:) of Moored
General and Air Chamber Floating Struc-
tures in Case of Tensioned Vertical Moo-
ring System and Semi-Submerged State -
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(a) Tensile Force of Moored Air Chamber
Floating Structure(q,=0.25, q,=0.1)

0.14 —O— 210/L =002
s:: ) 2n0/L=0.03
0.12 2 2/h=0.385

1.2 1.4

221

(b) Tensile Force of Moored Air Chamber
Floating Structure(q,=0.25, q,=0.188)
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(c) Tensile Force of Moored General
Floating Structure(q,=0.25)

Fig. 4 Tensile Force of Moored General and Air
Chamber Floating Structures in Case of Te:
nsioned Vertical Mooring System and

Semi-Submerged State
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(b) Ratio of Nondimensional Tensile Force be-
tween Moored General and Air Chamber
Floating Structures(q;=0.25, ¢.=0.188)

Fig. 5 Comparison of Nondimensional Tensile
Force between Moored General and Air
Chamber Floating Structures in Case of Te-
nsioned Vertical Mooring System and
Semi-Submerged State
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