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FINITE ELEMENT ANALY SIS OF THE NOTCHED L EGS OF
OCEAN PLATFORM STRUCTURES
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Abdgract Usng the finite d ement method , the notched member of the plaform is divided into three sub-dements, and the de-
ment diff ness matrix o the every sub-eement is derived. Then, the caculaion method of the eguivaent dement diffness metrix isob-
tained by the datic condensation method , and the equivaent dement for the damaged member is esablished. The gresses and di place-
ments of ome components with notch dameges are calcuated , and the numerica ol utions agree with those obtained by the experiments
and the fine mesh finite dement method of the Super SAP procedure. Fndly , udng the Super SAP procedure combined with the proce-
dure of the present equivdent dement method , the gresses o a platform dructure are cacuated and andyzed.
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Fg.1 A conmponent with a notch damege 3
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Fg.2 A pipe with a notch
1
Tab.1 The déflection at the end o the pipe under different loads nm
P/ kN 1 2 3 4 5
-1.224 - 2.449 - 3.673 -4.898 - 6.122
-1.463 -2.926 -4.389 -5.82 -7.315
-1.205 -2.409 -3.614 -4.818 - 6.023
-1.442 -2.884 -4.326 -5.768 -7.211
3.2
, D =41 nm,
t=3nmm, , 4 ,
L =300 nm, P
, 2
h=7.7 mm | =60 mm
; 3
h=9.8mMm I =95 mm
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Fg.4 A pipe with a motch
2 (1; =190 Mm,h=7.7 mm, | =60 nm)
Tab.2 The deflection at the centre o the pipe
(1;=190 mm, h=7.7 nm, | =60 mm) mm
P/ kN 1.9 3.92 F5.88 7.84 9.8
-0.0815 -0.1629 - 0.2444 - 0.3259 - 0.407 3
-0.0918 -0.1836 - 0.2754 - 0.3672 - 0.4590
-0.081 -0.161 -0.242 -0.323 -0.404
-0.086 -0.172 -0.259 -0.345 -0.431
3 (hy=9.8mm, | =95 nm)
Tab.3 The deflection at the centre o the pipe
(h=9.8mMm, | =95 mm) mm
P/ kN 1.9 3.92 5.88 7.84 9.8
-0.0815 -0.1629 - 0.2444 - 0.3259 - 0.407 3

11=1083mMm -0.1199 -
1;=178 mMm - 0.101 4

0.2398 -0.3598 - 0.4797 - 0.59 6
-0.2027 -0.3041 - 0.4054 - 0.506 8

-0.081 -0.161 -0.242 -0.323 -0.404
I1=103mMm -0.106 -0.213 -0.319 -0.425 -0.532
1;=178mm -0.105 -0.210 -0.316 -0.421 - 0.526

3

( )

Fg.3 The mesh o the dameged pipe (front view)
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(2)The maximal cross displacement varying with the depth ot the notch
211.4+
21124 A=100mm
211.0
210.8
21064
2104~

2102 Lo r .
6 3 6 9 12 15 18

MBRE /X10Ymm
(b) B RAR AR I K EE Ry AR 4L

BARME 1/mm

(b)The maximal cross displacement varying with the legnth of the notch
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(2) The stresses of the damaged element varying with the depth of the notch
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(b) The stresses of the damaged element varying with the length of the notch
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