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OPTIMIZATION OF ICE-RESISTANT JACKET PLATFORM DESIGN
BASED ON FATIGUE RELIABILITY
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Abstract: Fatigue is one of the chief damage patterns in ocean engineering. As for the marginal fields of the
Bohai Gulf, the design needs to satisfy the requirements of ice-induced fatigue in view of the cost. This paper
developed a method to optimize the design of ice-resistant jacket platform based on fatigue reliability. The pseudo
excitation method was employed to achieve the efficient ice-induced fatigue analysis for complex tubular joints
based on a mixed finite element model that can handle the global and local structural characteristics
simultaneously, and then the lognormal format was used to assess the ice-induced fatigue reliability of tubular
joints. Finally, a real platform JZ20-2 NW platform was used as a demonstration, and the results showed that the
design optimization can provide a lighter structure satisfying the requirement of fatigue reliability, and is useful
for economic ice-resistant jacket platform design.
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Fig.2 JZ20-2 NW platform
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Table 1  Groups of ice parameters

VKIE hm  FRiR P, VKIE vi(m/s) BRI P,
0—0.04 hl  0.191137 0—0.1 vl 0.058699
0.04—0.08  h2  0.459065 0.1—0.2 V2 0.156221
0.08—0.12  h3 0.21901 02—03 V3 0.204908
0.12—0.16  h4  0.080849 03—04 v4  0.200283
0.16—0.20  h5  0.029803 0.4—0.5 V5 0.159488
020—024  h6  0.011533 0.5—0.6 v6  0.107102
024—0.28 h7  0.004724 0.6—0.7 vl 0.061693
0.28—032  h8  0.002043 0.7—0.8 v8  0.030779
032—036 h9  0.000929 0.8—0.9 V9 0.013379
0.36—0.40  hl10  0.000907 0.9—1.0 v10  0.007447
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Table 2 Optimization information of JZ20-2 NW platform
Wi A FRR B i

Xi/m 3500 3.147 2.000 4.000 FHEAE
Xo/m  0.038  0.021 0.020 0.070 T EEE
Xa/m  0.060  0.052 0.030 0.080  FFEN AR EEE
Xy4/m 1.300  1.000 1.000 2.500 TERR ) BT
Xs/m  0.050 0.039 0.030 0.080 T i ey JE
Xe/m 0762 0.500 0.500 1.500 RHERER
Xo/m - 0.025  0.021  0.020 0.050 R EE R
Xg/m  0.610 0.521 0.400 1.000 AT (¥ A%
Xo/m  0.025  0.020 0.020 0.050 IKFHEAT (1 B JE

Xio/m 1300 1.219 0.500 1.500  RHEN AL B AR
Xi/m  0.050 0.043  0.020 0.080  RHETT SUEALKEE)E

fi/fHz ~ 1.006 0.747 0.630  2.000 AR

B 4743 4149 3.0 - AT S BE TR AR
Geo.1/(°) 43.608 45599 — 90

Geo.2/m 0230 0268  0.06 - U 5%

Geo3 1706 2439  1.00 -
Geo4d  2.000 2.091 1.00 -
EE/Mt 319.67 20611  — — SRR

WA BRI R KSR 2N 0.001, H
PR BB IE BT — b B R SR 22 8 0.01,
Zik 7 WA H bR B g 1R 2, H
rREE R EL R 319.67t Jb 2 206.11t, [ 35.52%,
ARG BT R 55 nT SEFR bR N 4.149, i 2 3.0 [ E
Ko HTFRERE, FHEMPLERIT IR LS %
BR[21].
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