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Dynamic Wave Pressure Study on a Recurved Offshore Structure
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Abstract

This study is to investigate the dynamic pressure caused by breaking waves on a
recurved offshore structure. A physical modelling was performed in a two-dimensional
wave flume. The measuments from the physical modelling were compared with several
known equations. The shock and secondary pressures were found to be dependent on
water depth, breaking wave height and the size of the air pocket. The maximum pressure
was recorded near the still water level and the secondary pressures near the recurved
section showed negative values. The study concluds that the maximum shock pressures on

the recurved structure were found to be less than those experienced in a vertical offshore
structure.
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Table 1. Summary of Formulas
Author

Formula Unit
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Figure 1. Typical Pressure-Time Curve.
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Figure 2. Physical Modelling Set-up.
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Structur
Table 2. Wave Data Used in Physical Modelling
Test |Period | Water Depth{Water Depth| Wave (Deep Wave| Wave Wave Braking Deep
No. {T(sec) d(m) at Wal Length | Length Celerity | Height | Wave Height | water Height
dw(m) L(m) Lo(m) Clm/s) | H(m) Hi(m) Ho(m)
1 150 0.61 0.044 301 351 200 0.066 0.065 0.072
2 150 061 004 301 351 200 0078 0.068 0.085
3 1150 0.6 0.044 301 351 2.00 0.091 0.081 0.100
4 175 061 0.044 31 478 2.12 0.061 0.063 0.066
5 | 175 0.61 0.044 3 478 212 0.073 0.078 0.080
6 175 0.61 0.044 37 478 2.12 0.087 0.097 0.085
7 | 200 0.61 0.044 439 6.25 219 0.058 0.067 0.062
8 | 200 0.61 0.044 439 6.25 219 0.069 0.080 0.074
9 2.00 0.61 0.044 439 6.25 2.19 0.034 0.072 0.090
10 | 225 0.61 0.044 5.06 791 2.25 0.063 0.067 0.055
1 | 225 061 0.044 5.06 791 225 0.061 0.072 0.064
12 | 225 061 0.044 5.06 791 2.5 0.070 0.084 0.073
13 | 150 0.62 0.054 3.04 351 2.03 0.070 0071 0077
14 | 150 062 0.054 3.04 351 2.03 0.084 0.064 0.092
15 1 150 0.62 0.04 304 351 203 0.098 0.078 0.107
6 | 175 0.62 0.054 376 478 215 0.064 0.082 0.070
17 | 175 062 004 376 478 2.15 0.077 0.081 0.084
18 | L.75 0.62 0.054 376 478 215 0.090 0.096 0.098
19 | 200 0.62 0.094 446 6.25 2.23 0.061 0.076 0.065
20 | 2.00 0.62 0.054 446 6.25 223 0.072 0.090 0.077
21 | 200 062 0.054 446 625 223 0.091 0.097 0.097
22 {25 0.62 0.04 514 791 2.29 0.053 0.065 0.055
23 | 225 0.62 0.054 514 791 2.29 0.0676 0.076 0.070
24 | 225 062 0.0%4 5.14 7.91 2.29 0.073 0.085 0.076
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Table 3. Comparison of Maximum Shock
Pressure, Pmax, on Wall

Test | Measured | Minikin | Nagai Garcia Kamel
Series| (N/m) | GNmD | (Nad) | &Nm) | kNm)

1 097 219 340 6468 2676.71
2 1.31 2.2 359 72.06 2676.71
3 119 273 378 80.28 2616.11
4 166 187 314 6745 283993
5 0.65 232 333 76.65 283993
6
7
8

221 28 353 895 2839.93
14 1.4 261 7069 293378
138 1 283 79.50 293378
9 121 154 303 %060 293378
10 114 119 240 70.72 301130
1 110 128 252 7813 3011.30
12 1.4 150 263 8.21 3011.30
13 179 28 378 67.39 211752
14 166 254 402 7587 211752
15 372 310 423 8391 2Nn752
16 186 256 330 70.19 287665
17 303 253 351 79.22 287665
18 234 299 370 8171 2876.65
19 166 191 291 7299 2986.82
20 152 226 314 81.67 2986.82
21 166 244 339 B2 2986.82
2 172 144 262 70.72 3064.35
pAl 365 159 2834 83.02 3064.35
24 241 178 292 8157 3064.35
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Figure 4. Maximum Shock Pressure vs
Breaking Wave Height
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Figure 5. Maximum Shock Presure vs. Wave
Height (Compared with Nagai, 1960.
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Figure 7. Maximum Shock Pressure vs. Wave
Celerity(Compared with Kamel, 1968)
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