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Abstract

A stochastic dynamic analysis using Mode-Acceleration Method was formulated and examined
in this paper. A computer program was developed using this theory and medel offshore struc-

ture was analyzed by the program,
Results show that the stochastic dynamic analysis using the Mode-Acceleration Method is
superior to that using Mode Displacement Method. The method using the theory developed in

this paper was proved to be very reliable, economic and potential.
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+[AT[CI[A]
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¥ 1. Structural Properties

Level | Y "M | Node X | Cup¥ [LCopal)| Node | X | Cup¥ %C»,;A,
1 75 330 1 0 0 0 8 80 0 0
2 ~ 10 101 2 0 78.4 | 12.4 9 88.7 41 41
3 —- 75 89.2 3 0 73.6 | 10.7 10 98.1 41 3.4
4 —140 105 4 0 82.8 | 11.1 11 107.5 50 3.9
5 ~205 126 5 0 104 | 115 12 116.8 | 71.6 4.3
6 ~270 151 6 0 124 | 12.3 13 126.2'| 918 5.0
7 —335 256 7 0 253 | 23.3 14 136.5 | 222 9.2

& 2. Flexibility Matrix
288 207 149 101 60 29.8 9.4
[ 189 140 97.5 6L.5 323 1L.3
i 136 96 62 347 12.7
[f]=[K]"'=| o7 64 368 14.1
67.5 40.3  15.4
Sym. 43.9  18.0
. 18.3
# 3. Transformed Structural Damping Matrix
~172.73  —85.23 —18.01 - 9.22  0.63  1.24 4.05
| 198.07 —64.13 ~—12.85 — 9.87  0.49  —2.07
1 192.33 —63.73 —11.06 — 7.23 —1.49
[AIT[C][A]=| 215.21 —73.46 —11.05 = —7.72
| 250.11 —88.47  —8.35
’ Sym. 295.30 —109.91
L 463.62 /
¥ 4. Modal Frequencies(rad/sec)
Mode 1 2 3 4 5 6 7
Freq. 2.593 6.074 10.547 14.325 19. 964 21.129 134357
E 5. Modal Matrix
0.6500  —0.3759  —0.2938 0.2020  —0.1299 0.0676  —0.0482
0.5194  —0.0023  —0.3021  —0.5112 0.5926  —0.4657 0. 3665
0. 4070 0.2726  —0.5561  —0.4595  —0.0214 0.5075  ~—0.6340
[¢]=! 0.2993 0.4610  —0.4365 0.1569  —0.6231 0. 0979 0. 544
0. 1968 0.5393  —0.0357 0.5410 0.1076  —0.5062  —0.3528
0. 1099 0. 4704 0. 3922 0.1283 0. 4170 0. 4781 0.1939
0. 0400 0. 2445 0.4093  —0.3911  —0.2403  —0.1630  —0.0537 -
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6 s g xedRd viw

No. of mode Standard deviations of displacement(10-'t) at level
A 4%
included ] 2 3 4 5 6 ] 7
S.C. Wu® 7 0. 586 0. 533 0.423 0. 310 0. 205 0.115 ‘ 0. 044
1 0. 564 0. 451 0. 353 0. 260 0.171 0. 095 0.035
2 0.543 0.451 0. 368 0. 285 0. 200 0.121 0. 048
3 0.536 0. 458 0. 382 0. 296 0.201 0. 111 0.037
MDM 4 0. 533 0. 467 0. 390 0.293 0.191 0.108 0.044
5 0.531 0. 477 0. 390 0. 283 0.193 0.115 0. 240
6 0. 530 0. 481 0. 385 0. 282 0.198 0.111 0.042
7 0. 530 0. 482 0. 383 0. 284 0.196 0.112 0.041
1 0.533 0. 484 0.383 0. 283 0.195 0.111 0. 041
MAM 2 0. 532 0. 484 0.383 0. 284 0. 196 0.111 0.041
3~7 0. 532 0. 484 0. 384 0. 284 0. 196 0.111 0.041
H7 A ¢ 2 F8He) vla
No. of mode Standa'rd‘deviations of shear force (10°kip) at level
A 4w
included 1 2 3 I 4 5 6 7
S.C. Wu® 7 0.17 f 2.21 ‘ 2.73 ] 2.99 3.17 [ 3.30 3.48
1 1.25 1.74 2.09 2.39 2.63 | 2.80 2.91
2 0.99 1.48 1.91 2.38 2.85 } 3.27 3.61
3 0.74 1.3 2.00 2.67 3.17 | 33 3.67
MDM 4 0.53 1.40 2.27 2.85 2.97 ‘ 2.97 3. 44
5 0.31 1.69 | 2.54 2.54 2.78 | 3.38 3.20
6 0. 22 1. 90 2.45 2.39 3.05 ‘ 3.16 3.30
7 0.19 2.00 2.34 2.48 2.97 | 3.21 3.28
MAM 1 0.20 2,02 2.36 | 2.51 2.96 3.18 [ 3.25
2~7 0.19 2.01 2.36 2.51 2.97 3.1% { 3.27
H 8 ZHled dg 2& Hak9 um
No. of mode \ Standard deviations of moment (10°kip-ft) at level
A A W )
included \ 1 i 2 | 3 ' 4 ' 5 6 ] 7
S.C. Wu® 7 L5 | 156 33.2 52.6 73.1 { 94.4 | 116.8
J 1 10.6 21.9 35.5 51.0 68.1 86.3 105.2
2 8.4 18.0 30.5 45.9 64.6 85.9 109.5
3 6.3 15.0 28.0 45. 3 66.0 87.6 107.8
MDM 4 4.5 13.6 f 28.3 46.8 66. 1 85.7 108. 1
5 2.6 13.4 29.9 46.3 64.5 86.7 107.5
6 1.9 14.1 20.9 45.4 65.3 86.1 107.6
7 1.6 14. 4 29.5 45.6 65. 1 86.1 107.5
1 1.7 14.7 30.0 46.2 65.5 86. 3 107.5
MAM 2 1.6 14.6 29. 8 46.0 65.4 86. 3 107.6
3~7 1.6 14.5 29.8 46.0 65. 4 86.3 107.7
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9. Hd WA vla

No. of mode Peak d‘iép‘laéement (33} at’ level
A a4
included 1 2 3 4 5 6 7
1 0.220 | 0.183 | 0.143 | 0.105 | 0.069 | 0.039 | o0.014
2 0. 221 0.183 0. 149 0.116 0.081 0. 049 0.019
3 0.218 0. 186 0. 155 0.120 0.081 0.045 0. 015
MDM 4 0.216 0. 189 0. 158 0.119 0.078 0.044 0.018
B 0.216 0. 194 0. 158 0. 115 0.078 0. 047 0. 016
6 0.215 0.195 0. 156 0.114 0. 080 0.045 0.017
7 0. 215 0. 196 0. 155 0.115 | 0.079 0. 045 0.017
| 1 0. 216 0.196 0. 155 0.115 0.07¢ 0. 045 0.017
MAM 2 0. 216 0.196 0. 155 0.115 0.079 0.045 0.017
I 4 0.216 | 0.197 | 0.156 | 0.115 | 0.079 | 0.045 | 0.017
Z 10. A AdEe] vz
i No. of mode Peak shear forces(10%kip) at level
A AW ‘
1 included 1 2 3 4 1 5 ' 6 ‘ 7
1 0. 508 0.705 0. 848 0. 969 1. 068 1. 187 1.181
2 0. 404 0. 601 0.778 0.964 1.157 1. 322 1. 461
3 0. 302 0. 550 0.814 1.083 1.286 1. 339 1.243
MDM 4 0.219 0. 570 0.923 1. 158 1. 203 1.203 1.392
! 5 . 0.126 0.688 1.033 1. 031 1.126 1. 367 1.292
6 0.091 0.775 0. 998 0.970 1.237 1. 280 1.334
7 0.9077 0. 815 0. 953 1. 008 1. 206 1.298 1.325
! 1 0.081 0.824 0. 960 1.019 | 1.199 E 1. 285 1. 315
MAM 2 0.078 0. 820 0. 958 1.019 { 1.202 | 1.291 1.323
3~7 0.079 0.820 0. 959 1.020 | 1.203 \ 1.291 1.322
E 11l #H49 28 vla
No. of mbde Peak ‘'moments(10%ip-ft) at Tevel
A A 4o {
included 1 ' 2 ’ 3 ‘ 4 5 ; 6 ’ 7
1 ‘ 0.043 0. 089 0. 144v L 0.209 0.277 0. 350 0.427
2 0.034 0.073 0. 124 0. 187 0. 262 0. 349 0. 444
3 0.026 0.061 0.114 0. 184 0. 268 0. 355 0. 437
MDM 4 0.019 0. 055 0.115 | 0.190 0. 269 0. 348 0. 438
5 0.011 0. 055 0.122 : 0.188 0.262 0. 352 0. 436
1
6 0.008 0. 057 0. 122 ! 0.185 0.265 0. 349 0. 436
7 0. 007 0. 059 g4.120 | 0.185 0. 264 0. 350 0. 436
MAM 1 0.007 0. 060 0.122 1 0.188 . 266 0. 350 0. 436
2~7 0. 007 0. 059 0.121 0.187 . 266 0. 350 0. 437
) MAM4 43 W9& MDMo) 9 2 o% 29 4 9= = 0487 +d99 Ue
Such 4 ol Bgsht, oA BRESE £ 9E g 24 F 99
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