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An Experimental Study on the improvement of harbor tranquility
by Multi-cylinder piles Structure
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Abstract : In order to control waves in coastal zones effectively, multi-cylinder piles as the economical structures
are suggested. A three dimensional hydraulic model experiment was performed to investigate the hydraulic
characteristics of the structure. An experimental study was carried out research the effect of wave control and
harbor tranquility through the wave height analysis for the existing concrete wave breaker and the structure with
acrylic multi-cylinder piles type at the same location. In the results, the effective order of harbor tranquility is
shown as the wave breaker > the staggered arrangement of multi-cylinder piles > the regular arrangement of
multi-cylinder piles.

Keywords : multi-cylinder piles, wave control, harbor tranquility, three dimensional hydraulic model experiment,
staggered arrangement, regular arrangement
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Table 1. Data of design wave condition
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Fig. 1. The map of Ccase 1.

Fig. 2. The map of Ccase 2~4.
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Fig. 3. The cross section of wave breaker.
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Fig. 5. Regular arrangement of multi cylinder piles.
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Fig. 6. Staggered arrangement of multi cylinder piles.

Table 2. Arrangement of multi-cylinder piles
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Fig. 7. The cross section of multi cylinder piles.
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Fig. 8. The sight of multi cylinder piles (Case 3 or 4).
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Fig. 10. The significant wave height of observation zone (Case 2).
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Fig. 13. The significant wave height of 4 Cases.

Table 3. Significant wave heights of 4 Cases

et z 4
Case 1 Case 2 Case 3 Case 4 Case 3 Case 4 Case 3
(m) (m) (m) (@m s Vs Vs
I+ Case 2 Case 2 Case 4
A 242 196 225 219 029 023 006
B 224 192 197 191 005 -001 0.06
C 204 174 208 202 034 028 0.06
D 18 199 198 190 -0.01 -0.09 008
E 185 173 194 188 021 015 0.06
F 228 206 216 210 0.10 0.04 006
G 240 207 245 239 038 032 0.06
H 210 160 205 202 045 042 003
1 220 1.8 197 194 013 010 0.03
J 212 166 197 194 031 028 0.03
K 181 124 136 133 012 009 003
L 181 165 187 184 023 019 0.03
M 191 18 173 167 -011 -0.17 0.06
N 245 198 204 198 006 000 006
O 18 146 160 154 014 0.08 0.06
P 309 210 263 247 053 037 016
Q 222 165 212 204 047 039 0.08

Het 215 179 201 195 122% 89% 3.0%
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