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Table 3.1 Principal dimensions

YTEMS ACTUAL MODEL
Length(m) 30.0 2.10
Breadth(m) 200 1.40
Displacement(t) 527.5 0.168
in sea water in water
Draft(m) 5.5 0.385 .
KG(m) 6.8 033
Ty 437%L 44.0%L
GMi(m) 13 0.269
{ Scale ratio 1.0 ey
Mooring system | Chain catenary | Linear spring |

189

Table 3.2 Experimental results of free
damping oscillation tests

Spring Coefficient(kg/m) 1.683x2 | 5.09%2
Natural Period(sec.) 21.0 10.6
Virtual Mass(kg-sec?/m) 37.6° | 28.97
Equivalent damping force(kgsec/m) | . 4.6 8.325

Table 3.3 Statistical values of irregular waves

“WAVE STATISTICAL SPECTRAL DURATION

COND. | Variance Hys Ticr me 4,/mo Tor - TIME
No. (m?) {m) (sec) (m?) {m) (sec) (hour)
1 0.2527 1.954 7.888 0.2396 1.958 8.038 2.84
(0.00124) | (0.1366) | (2.086) | (0.00172) | (0.1369) | (2.126) |  (0.75)

2 0.2311 1.869 6.562 | 0.238 1.952 6.628 2.34
(0.00113) | (0.1307) | (1.735) | (0.00116) | (0.1365) | (1.753) |  (0.75)
3 0.2502 1.957 - | .5.477 0.2568 2.027 5.606 2.84¢

| (0.00122) | (0.1368) | (1.448) | (0.00126) | (0.1417) | (1.482) |  (0.75)

4  0.3047 2.219 5.006 0.3104 2.229 5.045 5.67
(0.00149) | (0.1552) | (1.324) | (0.00152) | (0.1559) | (1.334) (1.5)

() in Model Scale
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Table 3.4 Numerical tables of the qua,dra,tic’ transfer function of slowly varying

drift force where @ = w

- R{GJ(wi, ~w;)}

D/g and D is the diameter of a column

(528)

Table 3.5 Comparisons with hydrodynamic
coefficients in still water and in

slow drift oscillations

Wave cond. | My + m11/M1 + m1 Nfl/Nfl
2 1.0 1.39
3 0.89 1.67
4 0.87 1.65

5 - - - & - —— —
T0.2199 | .2687 3176 23665 4154 | 4543 | 5131 | .5620 | 6109 | .6587 | .7086 | .7575 | 8064 | 8553 | 904l
2199 | - 000293 | -.000633 | -.002154 | -.00465 | 00988 | _.01787 | -.024 | -.0246 | -.0154 | .00238 | .02738 | .080 | 0464 | 021l | 0362
2687 | -.000633 | -.000266 | -.000565 | -.001045 | -.00224 | -.00426 | -.00636 | -.00625 | -.00214 | 00357 | 01018 | 0178 | .01684 | 00456 | 01048
3176 | -.002154 | -.000565 | -.000509 | -.000801 | -.001504 | -.00278 | -.00416 | -.00471 | -.00441 | -.00237 | 0065 | .01941 | 01547 | -.003691 | —01318
-3665. | -.00465 | -.001045 | -.000801-} -.00167 | -.002967 | -.004986 | -.00702 | -.00742 | -.00578 | -.00279 | .00626 | 021 | .01995 | 00395 | 06101
-A154 | -.00088 | -00224 |-001504 | -002967 | -00475 | - 007324 | -.0098 | -.01046 | -.00928 | -.00646 | .0045 | .02237 | 0312 | -.00558 | L0107
-4643 | -.01737 | -.00426 | -.00278 | -.004986 | -.007324 | -.0106 | -.01341 | -.0i44 | -.0138. ] -.01102 | 00184 | 02086 | 01783 | 00356 | 01518
5131 | -.024 | -.00636 | -.00416 | -00702 | -.0098 | -.01341 | -.01667 | -.01826 | -.01878 | -.0165 | ~.00328 | .013 | 00625 | -.00375 | 02668
-562 | -0246 | -.00625 | -.00471 | -.00742 | -.01046 | -.0144 | -.01826 | -.09142 | -.02443 | -.0239 | -.01319 | -.00455 | -.01516 | 01995 | 03931
| 0109 | 0154 | ..00214 | -.00441 | -.00578 | -00928 | -.0138 | 01878 | -.02442 | -.0305 | -.03184 | -.0357 | ~0288 | -.4171 | -.01964 | .05657
6597 | 00238 | 00367 | -.00237 | -00279 | -.00646 | -.01162 | -.01649 | -.0239 | -.03184 | -.03461 | 05711 | 0894 | ~07921 | -.0408 | 0504
-7086 | 02738 | .01016 | 0065 | 00626 | .0045 | 00184 | -.00328 | -.01319 | -.0257 | -.03711 | -.06273 | =.i191 ] -1559 | =111 -0111_|
7675 | 049 0178 | 01941 021 -02227 | 02086 | 013 | -.00455 | -.0288 | -.0594 | -.1101 | -.20833 | -.2479 | 1881 | -.07609
8064 | 0464 | .01684 | 01547 | 01995 | 0212 | 01793 | .00625 | -.01516 | <.04171 | -.07921 | -.1550 | -.2475 | -96064 | —.181 | 08084
-8553 ) .0211- | .00456 | -003691 | .00399 | .00558 | .00356 | -.00875 | -.01295 | -.01964 | ~.0408 | —111 | -.i881 | -181 | —12043 | - 0755
9041 | -.0362 | -.01048 | -.01318 | .00101 | .0107 .1918 102668 | .03931 | .05657 | .0504 | -.0111 | -.07609 | -.08084 | -.0795 | -.1059
S‘{G{(w;, "wi)}
= A
0.2199 | 2687 | 3176 | 3665 | 4154 | 4643 | L5131 | 5620 | 6109 | 6587 | 7086 | 7575 | 8061 | 8555 T 9041
22199 | .0 [ -.01886 | -.00080 | -.03595 | -.05041 | -.05470 | -.0444 | -.02034 | ,00966 | .03532 | .04695 | L0399, 1-.00137 | -.04963 | -.0015
"2687 | .01886 0 .00782 | -.0112 | -.02149 | -.0274 | -.0244 | -.00965 | .01334 | .036a8 | .05063 | .04024 | .00129 | -.05029 | -.07833
-3176 | 00080 | -.00782 | .00 |-.00771 | -.00946 | -.01153 | -.01430 | -.01685 | -.01596 | -.00576 | .01377 | 02379 | 01342 | -.01031 | -.04345
-3665 | 03595 | .0112 | .00771 | .00 | -.00656 | -.01214 | -.01468 | -.01261 | -.00572 | .00718 | .02416 | .02634 | .00751 | ~.01437 | -.03581
-4164 | 05041 | .02149 | .00946 | 00656 | .00 ' | -.00626 | -.01014 | -.01083 | -,00801 | 00104 | .01575 | .01727 | 00365 | -.00250 | -.01466
4643 | 05420 | .02740 | .01153 | .01214 | .00626 | .00 | -.00497 | -.00845 | ~.01006 | ~00552 | .00525 | 00477 | -.00229 | ;01013 | 0075
5131 | 0444 "| 0244 | .0143 | .01468 | .0I014 | .00487 | .00 | -.00523 | -.01011 | -.00980 | -.00492 |-.00964 | -.01034 | .01973 | 02361
-562 | -.02034 | .00965 | .01685 | .01261 | .01083 | .00845 | .00523 | .00 | -.00648 | -.0104 | -.01454 | -.02629 | -.02103 | 02381 | .03055
.6109 | -.00066 | -.01334 | ,01596 | 00572 | .00801 | .01006 | .01011 | .00648 | .00 | -.00807 | -.02354 | -.04198 | -.02724 | 03394 | .04023
-6597 | -.03532 | -.03638 | .00576 | -.00718 | -.00104 | .00552 | .00980 | .0104 - |.00807 | .00 | -.02236 | ~.03937 | -.00892 | .06155 | .06197
7086 | -.04695 | -.05063 | -.01377 | -.02416 | -.01575 | -.00525 | .00492 | 01454 | .02354 | 0226 {00 | -.00971 | .02979 | .08913 | .06230
-7575 | -.03220 | -.04024 | -.02379 | -.0263¢ | -.01727 | -.00477 | .00964 | .02628 | .04198 | .03937 | .00871 | .00 | 02936 | .0500 | -.00436
-8064 | .00137 | -.00129 |-.01342 | -.00751 | -.00365 | 00229 | .01031 | .02103 | .02724 || .00892 | -.02870 | -.02936 | .00 | -.00417 | -.0589
8553 | .04963 | 05029 | .01031 | .01437 | 00250 | -.01013 | -.01973 | -.02381. | -.03224 | -.06155 | -.08913 | -.0600 | 00417 | .00 | -.0399
-9041 | 09150 | .07833 | .04245 | (03581 | .01466 | -.0075 | -.02361 | -.03055 | -.04023 | -.06197 | ~06230 | .00436 | 0580 | .0399 .00




Table 4.1 Prm(npal dimensions of 2-D structures

Ttems Case No.
No.1 No.2 No.3
Structure type Circular Circular Rectangular
Beam or Diameter 20m 20m 20m
Draft (d) 10m - 10m 10m

Total Mass (M; + myy)

3.21 x 10° kg/m

3.21 x 10% kg/m

3.21 x 10° kg/m

Undamped natural freq. (wo)

0.06 rad/sec

0.06 rad/sec

0.06 rad/sec

Relative damping coel. ()

3.0x 10™°

0.1

0.1

Table 4.2 Quadratic transfer function for circular cylinder in

beam sea where .
d/g and dis the draft

w=w
Numerical Ca.lculatxon of R{< ("'""“ )}
(" . @y
1.25 1.18 1.12 1.06 0.95 0.39 0.84 | 0.65
1.25 | 0.308 | 0.285 | 0.259 | 0.25 | 0.24 | 0.24 | 0.233 | 0.256
1.18 | 0.285 | 0.314 | 0.308 | 0.292 | 0.277 | 0.246 | 0.234 | 0.254
1.12 | 0.239 | 0.308 | 0.338 | 0.34 | 0.324 | 0.267 | 0.234 | 0.247
1.06 | 0.25 | 0.292 | 0.34 | 0.368 | 0.367 | 0.301 | 0.245 | 0.243
0.95 | 0.25 | 0.277 | 0.324 | 0.367 | 0.383 | 0.329 | 0.257 | 0.241
0.89 | 0.24 | 0.246 | 0.267 | 0.301 | 0.329 | 0.303 | 0.227 | 0.195
0.84 | 0.233 | 0.234 | 0.234 | 0.245 | 0.257 | 0.277 | 0.147 | 0.105
0.65 | 0.256 | 0.234 | 0.247 | 0.243 | 0.241 | 0.195 | 0.105 | 0.051
Numerical Calculation of 9\‘{ (;',;;-” )}
w; Wy
1.25 1.18 1.12 1.06 0.95 0.89 0.84 | 0.65
1.25 0.0 0.043 | 0.059 | 0.061 | 0.059 | 0.069 | 0.112 | 0.16
1.18 | -0.043 0.0 0.030 | 0.038 | 0.032 | 0.028 | 0.066 | 0.112
1.12 | -0.059 | -0.030 0.0 0.015 | 0.013 | 0.004 | 0.041 | 0.087-
1.06 | -0.061 | -0.038 | -0.015 0.0 0.0 |-0.006 | 0.033 | 0.082
0.95 | -0.059 | -0.032 | -0.013 0.0 | 0.0 -0.004 | 0.04 | 0.094
| 0.89 | -0.069 | -0.028 | -0.004 | 0.006 | 0.004 0.0 0.056 | 0.129
0.84 | -0.11 | -0.066 | -0.041 | -0.033 { -0.04 | -0.056 | 0.0 0.09
0.65 ; -0.16 | -0.112 | -0.087 | -0.082 | -0.094 | -0.129 | -0.09 [ 0.0
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Table 4.3 Quadratic transfer function for rectangular
cylinder in beam sea

where @ = wy/d/g and d is the draft

(530)

Table 4.4 Linear transfer function for
circular structure in beam sea where

@ = wy/d/g and d is the draft
B T lw:
o | R(% | (%)
1.25 0.0495 0.0
1.18 0.0543 0.0085
1.12 0.0570 0.0168
0.89 0.0621 0.0432
0.84 0.0631 0.0463
0.79 0.0645 0.0490
0.76 0.0662 0.0498
0.69 0.0705 0.0459

Numerical Calculation of %{Qé':_%'_;::.‘ﬁl
Wi w; )

1.25 1.18 | 1.12 089 | 084 | 0.79 | 0.76 | 0.69

1.25 | 0.363 | 0.317 | 0.272 | 0.270 | 0.286 | 0.302 | 0.330 | 0.406

1.18 | 0.317 | 0.336 | 0.305 | 0.260 | 0.269 | 0.264 | 0.261 | 0.321

1.12 | 0.272 | 0.305 -| 0.315 | 0.245 | 0.255 | 0.248 | 0.228 | 0.258

0.89 | 0.270 | 0.260 | 0.245 | 0.326 | 0.339 | 0.313 | 0.236 | 0.172

0.84 | 0.286 | 0.269 | 0.355 | 0.339 | 0.384 | 0.380 | 0.300 | 0.208

0.79 [.0.302 | 0.264 | 0.248 | 0.313 | 0.380 | 0.405 | 0.337 | 0.234

0.76 } 0.330 | 0.261 | 0.228 | 0.236 | 0.300 | 0.337 | 0.280 | 0.175

0.69 | 0.406 | 0.321 | 0.258 | 0.172 | 0.208 | 0.234 | 0.175 | 0.059

Numerical Calculation of & S-{imsil)
2 o
1.25 1.18 1.12 0.89 0.34 0.79 0.76 0.69
1.25 0.0 0.045 | 0.059 | 0.050 | 0.034 | 0.031 | 0.049 | 0.075
1.18 | -0.045 0.0 0.034 | 0.024 | 0.002 | -0.021 | -0.014 | 0.009
1.12 | -0.059 | -0.034 0.0 0.009 | -0.017 | -0.047 | -0.048 | -0.021
0.89 | -0.050 | -0.024 |-0.009 0.0 |-0.026 | -0.086 | -0.115 | -0.067
0.84 | -0.034 | -0.001 | 0.017 | 0.026 0.0 -0.068 | -0.111 | -0.052
0.79 | -0.031 | 0.021 | 0.047 | 0.086 | 0.068 0.0 -0.053 | 0.008
' 0.76 | -0.049 | 0.014 | 0.048 | 0.113 | 0.111 | 0.053 0.0 0.063
0.69 | -0.075 | -0.009 | 0.021 | 0.067 | 0.052 | -0.008 | -0.068 0.0




Table 4.6 Comparisons of statistical

Table 4.5 Eigenvalues

Eigenvalues Wave condition No.
No. 1 2 3 4
(@) | (m | (m | (m)
1 -0.117 | -0.2068 | -0.3028 | -0.3751
2 0.0455 | -0.1391 | -0.1749 | -0.2494 .
3 -0.0636 | -0.0810 | -0.1409 } -0.2273
4 0.0253 | 0.0796 | -0.0963 | -0.1251
5 -0.0319 | -0.0528 | 0.1137 | 0.1379
6 0.0127 | 0.0373 | 0.0657 | 0.0978
7 -0,0184 | -0.0323 | 0.0558 | 0.0853
3 -0.017 | -0.0254 | -0.0576 | -0.0816
9 -0.0142 | -0.0249 | 0.0368 | 0.0456.
10 -0.0105 | 0.0218 | -0.0379 | 0.0313
11 0.0072 | 0.0206 | -0.0341 | -0.0483
12 0.0067 | 0.0114 | 0.0214 | -0.042
13 0.0061 0.009 0.014 | -0.0307
14 0.0042 0.007 0.0117 | -0.0279
-15 -0.0075 | -0.0115 | -0.0218 | -0.0243
16 -0.0063 | -0.0104 | -0.0193 | 0.0188
17 0.0026 | 0.0043 | -0.0166 | 0.0152
18 -0.0041 | -0.0063 | 0.0069 | 0.0094
19 -0.0036 | -0.0059 | -0.0114 | -0.016
20 -0.0024 | -0.0054 | -0.0109 | -0.0147
21 -0.0021 | -0.0032 | -0:.0072 | 0.0058
22 -0.0019 | -0.0027 | -0.0059 | -0.0102
23 0.0016 | 0.0021 | 0.0043 [ -0,0064
24 0.0008 | 0.0019 | 0.0028 | 0.0027

mental results

values between
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estimations and experi-

WAVE Sample estimated Parameters of Gamma p.d.f.
COND. |EX]| VIX] - |1 ko 6 b2 n %)
No. m @) | ) | @) | @ | @ |
1 0.291~0.477 { 0.162~0.198 | 0.380 | 0.1831 0.03 0.061 8.554 9.307
2 0.409~0.57 | 0.173~0.275 | 0.746 | 0.2919 | 0.0472 | 0.1132 | 8.655 | 10.112
3 0.607~0.844 | 0.269~0.719 | 1.220 | 0.7254<{ 0.0672 | 0.1627 | 10.012 | 11.276 .
4 1.183~1.327 | 1.173~1.558 | 1.675 | 1.294 0.09 0.215 10.3 11.71
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