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Abstract

The ratio of the marginal ice zone in Bohai Sea is increasing with global climate warming. The dy-
namic condition in the marginal ice zone is complex, so the ice induced fatigue of a jacket platform
in Bohai Sea attracts more attention. The ice induced fatigue of a jacket platform in Bohai Sea was
analyzed by ANSYS software. According to the ice conditions in that sea area in winter, the rea-
sonable ice induced fatigue working conditions were established first. The dynamic ice load time-
history for each ice condition was determined by the dynamic ice load function. Then the transient
dynamic analysis in time domain was advanced for the jacket platform. Based on the S-N curve, the
fatigue lives of tubular joints in jacket platform legs were analyzed. The fatigue resistance re-
quirement of the structure was satisfied. The analysis method of the ice induced fatigue was effec-
tive to solve this kind of problem, and is significative for the design and evaluation for the offshore
structure.
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Table 1. Joint probability distribution of ice thickness and ice velocity in SW ice direction

72 1 SWIKERIKE . KEKEBED 5

VK (cm/s)
VKJE (cm)

0~20 20~40 40~60 60~80 80~100 100~130

0~5 4.14571 5.38145 2.94124 0.87134 0.27799 0.02292
5~10 6.19395 8.04022 4.39440 1.30183 0.41534 0.03425
10~15 2.23283 2.89838 1.58412 0.46929 0.14972 0.01235
15~20 0.71101 0.92294 0.50443 0.14944 0.04768 0.00393
20~25 0.24010 0.31167 0.17034 0.05046 0.01610 0.00133
25~30 0.08778 0.11395 0.06228 0.01845 0.00589 0.00049
30~35 0.03459 0.04490 0.02454 0.00727 0.00232 0.00019
35~40 0.01449 0.01881 0.01028 0.00305 0.00097 0.00008
40~48 0.01272 0.01651 0.00902 0.00267 0.00085 0.00007

Table 2. Joint probability distribution of ice thickness and ice velocity in NE ice direction

7z 2. NEJKEIHIKE . IR SRS

VK& (cm/s)
VKJE (cm)

0~20 20~40 40~60 60~80 80~100 100~130

0~5 5.06697 6.57732 3.59485 1.06497 0.33977 0.02802
5~10 7.57038 9.82694 5.37093 1.59113 0.50764 0.04186
10~15 2.72901 3.54247 1.93614 0.57358 0.18300 0.01509
15~20 0.86901 1.12804 0.61653 0.18265 0.05827 0.00480
20~25 0.29346 0.38093 0.20820 0.06168 0.01968 0.00162
25~30 0.10729 0.13927 0.07612 0.02255 0.00719 0.00059
30~35 0.04228 0.05488 0.03000 0.00889 0.00284 0.00023
35~40 0.01771 0.02299 0.01257 0.00372 0.00119 0.00010
40~48 0.01554 0.02017 0.01103 0.00327 0.00104 0.00009
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Figure 1. Sketch of the dynamic ice load function of the large pitch angle
cone
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Figure 2. .Sketch of the structure model
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Table 3. The first three orders natural vibration frequencies of the jacket platform model
3. SERTAREE 3 MBRNE

1 A% (Hz)
1 0.346
2 0.379
3 0.470

Figure 3. 1st mode shape of the jacket platform
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Figure 4. 2nd mode shape of the jacket platform
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Figure 5. 3rd mode shape of the jacket platform
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Table 4. Parameter values of S-N curve in basic design

72 4. EAgit S-N B S HEVE

Hh 25 logio(ks) S(ksi) logio(ks) S(MPa) m
e 9.95 12.48 3 N<10’
FREE T RL(WJ) S
11.92 16.13 5 N>10
e 11.80 15.17 4 N<10’
DR (C) 7
13.00 17.21 5 N>10
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Figure 6. S-N curve of the tubular joint
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Table 5. Fatigue lives of tubular joints in jacket legs
5 SERIMREETRRESE®

AR EXOA LB ] W% 55 75 i (4F)
Al1-EL+5000 1.33E-03 750.07
Al1-EL-11500 9.09E-04 1099.66
A1-EL-23900 1.37E-04 7280.48
A2-EL+5000 1.43E-03 697.49
A2-EL-11500 8.01E-03 124.86
A2-EL-23900 1.78E-04 5604.06
A3-EL+5000 7.57E-04 1320.77
A3-EL-11500 1.56E-03 642.03
A3-EL-23900 3.01E-04 3326.49
A4-EL+5000 7.74E-04 1291.49
A4-EL-11500 2.03E-03 491.54
A4-EL-23900 2.47E-04 4054.85
B1-EL+5000 1.89E-03 530.34
B1-EL-11500 1.58E-03 634.13
B1-EL-23900 1.94E-04 5156.81
B2-EL+5000 2.07E-03 482.47
B2-EL-11500 1.40E-02 71.38
B2-EL-23900 2.89E-04 3465.31
B3-EL+5000 6.94E-04 1441.77
B3-EL-11500 1.69E-03 590.97
B3-EL-23900 2.66E-04 3757.03
B4-EL+5000 7.13E-04 1403.06
B4-EL-11500 2.26E-03 443.24
B4-EL-23900 2.22E-04 4503.06
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