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Finite Element Modeling of Ship Structure using
Isoparametric Mapping Method
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Abstract

The automatic mesh generation of a container midship and the vibration analysis are performed.
Since the structure of a container midship is three dimensional where transverse frames and longitudi-
nals are connected, the concept of keypoints and super element(SE) could be useful to define the
connectivity of structural parts and to provide the basic shape for mapping algorithm. Finite elements
are generated from SEs using the developed isoparametric mapping algorithm and are visualized by
ANSYS. For the computational efficiency, half model with symmetric and anti-symmetric boundary
conditions are applied and reasonable eigenvalues and eigenvectors are computed by subspace iteration
method in ANSYS.
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Fig. 2 Mesh generation of ship super structure
by Direct Node Generation Method
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Table 1 Example of Input Data

S 1 [ 28 119
-5.6 18.65 21.65| up |side| 0 0 0
-5.6 15.64 2165/ up |lon7| 0 0 0
-5.6 13.01 21.65| up {lon6| O 0 0
1 9 |10} 2
2 10 | 11 3
3 |11 j12] 4
-49 18.55 21.65| up |side| O 0 0
-49 15.64 21.65| up |lon? 0 0
-49 13.01 2165 up {lon6| 1 0 0
18119 (24| 24
19 |24 1256120
20 [ 25 | 26 | 21

S N1 N2 N3
« N1 : section number
+ N2 : keypoint 7
« N3 : super element 7} -

x y z ATTRI1 ATTRI2Z ATTRI3 ATTRI4
ATTRIb
* X, vy, zZ: coordinate
« ATTRIL : 813 keypoint9] deck &4
« ATTRI2 : s} keypoint®] side, wall®] &4
« ATTRI3, ATTRI4, ATTRI5 : 3] keypoint
o} & section®] keypoint?} x, y, z ¥
o7 AAHIYEAY 45 0: 494, 1:¢
4 tg)
7+ sectiono] AZHANEAY HolEE 7|22
3l keypoint®] £A& deck, sideshell® wall
Wz FRI & 3 HYHE o] &3t deck, side-
shell? wall 2&2<¢ SEE A3 Fig. be
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Fig. 5 Generated super elements of container
midship
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Fig. 6 Generated finite elements of container
midship
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Table 2 Natural Frequency of Midship

Mode Frequency (Hertz)

15.106195

16.637097

34.765471

36.396397

36.592070

U | O D] =

37.849224

Fig. 7 First mode of container midship
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