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Fig. 5 Cutting relationship between tetrahedron and waterplane
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Fig. 10  Semi-submersible offshore platform model ( Unit: mm)
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Table 1 Principle dimension of semi-submersible offshore plat—

form model

L/mm 926
B/mm 800
D/mm 296
M/kg 12.56
d/mm 214.8
Z,/mm 187.5
2 ( 11
1 2 ). 2
( 12 ) 4 ( 13
). 6 4 2
7.
3.1
14 .
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Fig. 11  Parallel floats ( Unit: mm)

12 ( © mm)
Fig. 12 Cross braces ( Unit: mm)
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Fig. 13 Columns ( Unit: mm)
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Fig. 14 Initial upright condition
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: 2 ( 17 ) 2
3.4 : 3 ( 18 Table 2 Center of gravity in various load cases
) 1 . n 0.232kg (  + )
2.3 ( /mm /mm

17 ) 3 R X Yy z X Yy z
( WWW. huagongchuanhai. 1 463.0 310.0 296 463.0 5.6 189.5
en /tetrahedron) 3 2 113.0 0 296 456.7 0.0  189.5
3. 3 775.8 -294.7 296 468.7 -5.3 189.5

3 ( 17)
Table 3 Experimental values and numerical solutions for

draughts of scale lines on columns ( Fig. 17)

/% 1% /%

mm mm mm mm mm mm

1 212 210 -0.9 211 210 -0.4 247 246 -0.3

15
Fig. 15 Measuring the mass of ballast 2 234 236 0.7 210 210 0.1 221 222 0.5
3 235 236 0.2 233 235 1.1 203 199 -1.8
4 210 210 0.0 231 235 1.9 220 223 1.5
1) = - )/ x 100% .
3 =
1.9% =0.0% =0.2% .
16 2.3 1 )
Fig. 16 Ballast between columns 2 and 3 in load case 1 ( heel) ] ( )
4 ( 19 ) o
l
(1) 2 l 5.6 mm
0. 545 mm 90.3%; (2) 11
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Fig. 17 Ballast between columns 3 and 4 in load case 2 ( trim)

L AI€
19 ( )
18 1 3 ( ) Fig. 19  Curves of distance between gravity and buoyancy action

Fig. 18 Ballast above columns 1 in load case 3 ( arbitrary tilt) lines ( Outer iteration)
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4 ( ) (463.000 9.222 75.359),
Table 4  Distance between gravity and buoyancy action lines 1 ~0.0318 0.999 5 >
( Outer iteration) AutoCAD
[7mm (4) [ =0.0095 mm.
e ) 20 ) i) 800 mm 0.01 mm
1 5.600 6.300 7.783 «
2 2.530 2. 650 4.412 .
3 0. 545 1. 005 1.101 °
4 0.224 0. 824 0.519
5 0. 160 0.091 0.324
6 0.032 0.024 0.114
7 0.016 0. 005 0.112
8 0. 008 0. 002 0. 004
9 0. 004 0. 001 0. 002
10 0. 002 0. 000 0. 001
11 0. 001 0. 000 0. 001
3.9 21 ( AutoCAD )
Fig. 21 Removing platform above the water plane ( AutoCAD
2 3 modeling)
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Fig. 22 Maxsurf model ( about 200 sections) °
5 Maxsurf
Table 5  Calculation results of Maxsurf for different section !
numbers ’
/mm /(°) ( 2)
50 81.9 2.0
113 ”»
200 75.1 1.7 °
(3) Maxsurf
CAD “ 7
(43 »
23 Maxsurf °
Fig. 23 Local comparison of Maxsurf model Maxsurf
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24 Maxsurf °
Fig. 24  Maxsurf arranges sections along the ship length direc—
tion to split cylinders
D .
2017.
D .
2016.
J 2018 59(4): 170-177.
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Fig. 25 Cylinder divided along the circumferential direction

LI Guang-nian CHEN Qing+en ZHU Shan-giang et
al. Study on intact stability of asymmetric catamaran

J . Shipbuilding of China 2018 59(4): 170-177.
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Double Iterative Afloat Condition Calculation Method for Convex
Polyhedron Composite Structure

CHEN Chaohe
Guangzhou 510640 Guangdong China)

LIU Xiao XU Let FAN Tianhui

( School of Civil and Transportation Engineering South China University of Technology

Abstract: A new method for calculating the afloat condition of convex polyhedron composite structure was pro—

posed. Firstly the afloat object was meshed by the tetrahedra and then the water plane equation was calculated
by the double iterative method which consists of the inner and outer iterative procedures simulating the heaving
and rotation motions of the afloat object respectively. The afloat condition experiment was carried out for a semi—
submersible offshore platform. The algorithm proposed in this paper was also compared with Maxsurf which is the
famous computer aided ship design and construction software. The experimental and comparative test results show
that the method has clear physical meaning the corresponding algorithm is accurate and reliable with good conver—
gence. This new method is more suitable for analyzing the afloat condition of the convex polyhedron composite
structure than the traditional method.

Key words: floating state; convex polyhedron; composite structure; double iteration



