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Finite elenent analysis of cracked manbers of ocean platform structures
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Abstract: Thefinite elanent stiffnessmatrix of the equivalent beam or pipeof the cracked leg of theplatfom is derived using
the finite elanent method The stresses and digplacenents of some danaged components are calculated, and the numerical
lutions are in good agreament w ith those obtained by the fine mesh finite elenent method of the Super SA P procedure
Finally, by using the Super SA P combined with the procedure of the proposed equivalent elenent method, the stresses of
omeplatform structures are calculated and analyzed
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Fig 1 The cracked component Fig 2 The cracked elanent
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Fig 3 A pipewith apierced crack Fig 4 Thefinemesh of the cracked pipe
1 ( ‘m)
Tab 1 The deflection at the centre of the pipe (unitm)
P (kN) 1.0 2.0 3.0 4.0 5.0
- 0.1090E- 4 - 0.2179E- 4 - 0.3269E- 4 - 0.4358E- 4 - 0.5448E- 4
- 0.1094E- 4 - 0.2188E- 4 - 0.3281E- 4 - 0.4375E- 4 - 0.5469E- 4
- 0.1091E- 4 - 0.2182E- 4 - 0.3273E- 4 - 0.4364E- 4 - 0.5455E- 4
- 0.1098E- 4 - 0.2196E- 4 - 0.3294E- 4 - 0.4392E- 4 - 0.5490E- 4
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Fig 5 A cracked rectangular beam Fig 6 The finemesh of the cracked beam
2 (i=L/2( :mm)
Tab.2 The deflection at the centre of the beam (I1=L /2) (unit mm)
P (kN) 0.392 0.784 1.176 1.568 1. 960
- 0.0159 - 0.0318 - 0.0477 - 0.063 6 - 0.0795
- 0.0235 - 0.0470 - 0.0705 - 0.094 0 - 0.1175
- 0.0165 - 0.0329 - 0.049 4 - 0.0823
- 0.0283 - 0.056 6 - 0.0849 " 00658 - 0.141 4
- 0.016 - 0.032 - 0.048 - 0.064 - 0.080
- 0.025 - 0.051 - 0.076 - 0.102 - 0.127
3 (i=0.1m)(  :mm)
Tab.3 The deflection at the centre of the beam (12= 0. 14m) (unit: mm)
P (kN) 0.392 0.784 1.176 1.568 1. 960
- 0.0159 - 0.0318 - 0.0477 - 0.063 6 - 0.0795
- 0.0214 - 0.0429 - 0.064 3 - 0.0587 - 0.107 2
- 0.016 5 - 0.0329 - 0.049 4 - 0.065 8 - 0.0823
- 0.0249 - 0.0497 - 0.074 6 - 0.099 4 - 0.1243
- 0.016 - 0.032 - 0.048 - 0.064 - 0.080
- 0.021 - 0.041 - 0.062 - 0.082 - 0.103
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Fig 7 A platfom structure Fig 8 Themaximum digplacenentsof the structure
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Fig 9 Themaximum compressive stresses Fig 10 Themaxiumum tensile stresses
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