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An Experimental Study on the Effects of Perforated Floating Structures

and Submerged Plates for Wave Control and Motion Reduction
of Pile-Moored Floating Piers
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Abstract : The floating pier is a representative type of floating structure installed along the coast, primarily used
as a facility for berthing and mooring ships. Additionally, ongoing attempts have been made to utilize it for various
purposes, such as wave control and wave energy conversion structures. In this study, we experimentally investi-
gated the reflection and motion characteristics of a pile-moored floating pier, which allows heave and limited roll
motion, with respect to the presence of perforated structures and the attachment of submerged plates. The hydraulic
experiment results indicated that the reflection and motion characteristics of the pile-moored floating pier were
significantly influenced by the presence and installation depth of the submerged plates, rather than the presence of
perforated structures on the floating body. In particular, the installation of submerged plates increased the reflection
coefficient in short-period waves and effectively reduced the heave and roll motions of the floating body.

Keywords : floating pier, pile mooring, reflection coefficient, heave motion, roll motion, submerged plate

LN E AT} R PHA TR FYA TaRe] vla)] 4%

28] 523 B AN 2 @ Aol A, AASHEY

PRI Agke] AAHE PEAQ FH FRER F oS B sende] /bsdle] 4ud AR At 4
A FBHEBol AFEIL AL BAo) FRAEES O AS B 87 L YA WAL IFE DA 5 9
o F-HAIE Al $9 5 glol, T2 o] Mk Wtk o]ejsk Hfa TR AHS ol gate] IS Al]

9 FolH, FZ A3 (Jeong and Pyun, 1991; Cho, 2002; Chun et al., 2002; Kim and
Yoon, 2002; Kim et al., 2004; Cho and Pyo, 2009; Kim et al.,

rO
o
pie
:oé
O
0,
o
o%t
2
£
=2
X
e}
ofo
i)
=y
ig
o
%
Q
=R
vl\)
S
[\
=

el gharsl|of e ek EEyshy) 3-8hA] Al Master of Science, Dept. of Civil Engineering, National Korea Maritime and Ocean

[e}
University)
sk e] Skl Qo & o3kl B E-y-8kal 2 ALy} (Master Course, Dept. of Civil Engineering, National Korea Maritime and Ocean
University)
wkx k] Shoral| OF ) 8h il B 3-8} W S5(Professor, Dept. of Civil Engineering, National Korea Maritime and Ocean University)
ook 2] Sk gl F | 8t B -8k} w4~(Corresponding Author: Kwang-Ho Lee, Professor, Dept. of Civil Engineering, Korea Maritime and

Ocean University, 727 Taejong-ro, Yeongdo-ku, Busan 49112, Korea, Tel: +82-51-410-4461, klee@kmou.ac.kr)

4 o
:

116



TR FRAG} B ] Bk AP A7 17

¥J Triangle Steel Frame

) Single Finger Pontoon

K Concrete Dock Float

Internal Utility Access for Concealed PVC Pipes
and Open Trenches of Electricity & Water

Fig. 1. Picture of single concrete pontoon module (Source from Goodocks Marine, http://www.goodocks.com/).
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Fig. 2. Specifications of floating pier.
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Fig. 3. Perforated structure of floating body.
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(a Non-perforated floating body

Fig. 4. Floating body model.
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(b) Perforated floating body model
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Fig. 5. High-speed video camera setup and image analysis for measuring floating body motion displacement.
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(d) Mean values for each wave steepness

Fig. 7. Comparisons of reflection coefficients based on the perforation of floating body.
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