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Fig. 1 Block data storage flow
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Fig. 2 Structure graph of double bottom block
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Tab.1 Parameter definitions of double bottom block components
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Fig. 3 Geometric model of double bottom block
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Fig. 4 Finite element model of double bottom block
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Fig. 5 Technical route of parameterized lifting strength calculation
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Fig. 6 Installation direction of eye plate
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Fig. 7 Base position of eye plate (point B)
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Fig. 8 Structure of A-type eye plate

Tab. 2 Geometric value table of A-type eye plate

H= L R r d H h B b t t 2
A50t 320 160 110 100 160 90 300 60 30 16 20
A60t 340 170 120 100 170 100 300 60 32 18 22
A70t 360 180 130 110 180 110 320 65 34 18 22
A80t 400 200 140 120 190 120 350 65 34 20 24
A100t 440 220 160 120 200 130 350 70 36 22 26
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Fig. 9 Finite element model of A-type eye plate
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Fig. 10 Constraint equation of the connection between

A-type eye plate and block
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Fig. 11 Finite element model of lifting rope
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Fig. 12 Schematic diagram of turning process of

block model
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Fig. 13  Stress point of eye plate (in box)
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Fig. 14 Displacement constraint of eye plate stress point
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Fig. 15 Process diagram of horizontal lifting of the
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Tab. 3 Parameters of eye plate information

FEE %M HE X MAER/m Y AFR/m Z%4F/m
1 C Y 0 6.50 2.4
2 C Y 0 3.95 2.4
3 C Y 0 —3.95 2.4
4 C Y 0 —6.50 2.4
5 A Y 11.7 3.95 2.6
6 A Y 11.7 —3.95 2.6
7 () A Y 11.7 3.95 0
8 () A Y 11.7 —3.95 0
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Tab. 4 Parameters of lifting point information

i=2 X 45 /m Y 445 /m Z MK /m
1 0 5.225 10
2 0 —5.225 10
3 12 0 30
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Fig. 16 Deformation diagram of horizontal block

lifting stage
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Fig. 17  Stress diagram of horizontal block lifting stage
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Tab.5 List of working conditions

T s/ T et/ O
1 0 5 120
2 45 6 135
3 60 7 150
4 90 8 180
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Fig. 18 Deformation diagram of block turning over stage
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Rapid finite element analysis of hull block lifting

based on parameterization method

ZHANG Fan', LI Rui'',
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(1. School of Naval Architecture, Dalian University of Technology, Dalian 116024, China;
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3. Dalian Shipbuilding Industry Co. Ltd. , Dalian 116000, China )

Abstract: In order to improve structural strength calculation efficiency of block lifting technology,

parametric concept is applied to finite element analysis of block lifting schemes. Firstly, finite element

models of various blocks are established quickly by using the structural parameterization method.

Then, three types of lifting process information, such as lifting-eye, lifting rope and working

condition are parameterized and a rapid simulation method for different lifting processes is proposed.

Finally, based on the parameterization analysis method, the structural strength analysis of the

horizontal lifting and turning over process of the typical double bottom block is accomplished.

According to an example, the parameterization method is verified to avoid a lot of repetitive work, and

effectively improve the efficiency of finite element modeling and strength calculation of block lifting.

Key words: hull block lifting; structural strength calculation; parameterization method; finite element

analysis



