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Classification and definition of geometric parameters of

compartments of complex structural body models
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Classification and definition of geometric parameters

of compartments of complex structural body models

Park, In Ha

Department of Naval Architecture and Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

For a safety estimation of complex structural body models,
definition of geometric parameters such as a volume and center of
volume 1s essential. Thus, it should change modeling information of
face structure to B-rep or CSG form for definition of geometric
parameters through each section categorization on the commercial
CAD systems. But, complex structural body models can cause error while
it is transformed to B—rep or CSG or too much time is spent for each face
selection. And, CAD system using in almost ship yard is uncomfortable to
input offset information as manual to define for each section volume,
geometric parameters and then that CAD system is outside program which
is paying license fee every year. Therefore, this research has developed
automatic system which calculate geometric parameters each section and
classify each section of complex structural body models without limitation

for solid modeling and section information.
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OCAF+ Open CASCADE Application Framework®] 2kzxlZA] &8 2 139
GUIE /Mdshr] 913 E2l0 2 Ak C++ Ao 79kl MFC9 Qt, .net?
C# Qo5 ¥4 AYslar, HIZA O 2 Java AolE AUt} =3 1749 =2
a9 g B2 FAE #2 & 4 = Multiple Document Interface(MDI) &
s, A A AES T F e HH FE AL sEAe] He
£ S8l g4 A8dS ALk, 3] vz (heap memory), o9 A2 E A

ToF sFH, WY FHY ALt Bad 532 =EFE At

—

A=do] 7153 2d sy d&x= STEP, IGES, BREP % CSFDB7} 9lom, ¢
g9 folHe F8o) welA Bezier = B—splineC & EF5, 239 A

Geom2d F#H 2o 3xY AAE Geom3D Fefzo AFHT) EE?’} AH =
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AMEoA A AXH A& A=A 2" A AA Y 78tetE a4E A
sh] SaAAE B o RAe Js8d 2sE TSt dUE md 949
B—rep(Boundary representation) ¥+ CSG(Constructive Solid Geometry)2] & €l
2 Agsjof gt} wepx E3s A4S WSS A 449 dE FAYeR
dEslop steg B2 AZhe aEshs @Rl °l‘jr gk, WEkstaat 75'}": &
42 Fig. 3—13% Zo] &85 231 (Close) H 7+x2Y Aot A3 4+ 3o
, $H3] 23 W gz 9% Fig. 3—2¢ o] Wi Wo] nxtste] A4
£ A 2199 BabAe glol 9= R H40E WaY & gt
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3.2 Zdd AR A=Y

Open CASCADEE {4&¥ste 9o atd wet d=¢
AolEo] 9lom, IGES &342] 7-¢- IGESControl_Reader &2l
olgfl o] =7} A} o o]t} IGESControl_Reader EAE HAAs|Fa, e~
o &3] A& ReadFile T2 AFE3le] IGES HYS B &),

IGESControl_Reader reader;

[FSelect_ReturnStatus stat = reader.ReadFile(“filename.igs”);

olgfo] == E#l IGES #Yo] 277t A=A FRIgt). Check FFE
S /7 fled  trues  WHERSEAL, Q1o false®  WHESIOL
PrintCheckLoad &+& F3lAc Fo digh o|F& wrdksim, Hidte]= o] f
o W3t =& AAT F Au}h. IFSelect_xxx? xxx& ItemsByEntity,
CountByltem, ShortByltem, ListByltem, EntitiesByltem F oA A& 7}53la,
712482 ItemsByEntity2A] IGES 7§A] B & 27 WAIAE 28 g
E=R 983y,

o

Standard_Boolean ok = reader.Check(Standard_True);
Standard_Boolean failsonly = Standard_True or Standard_False;
IFSelect_PrintCount mode = IFSelect_xxX;

reader.PrintCheckload (failsonly, mode);

IGESControl_Reader S5 F3lA Eoj2 Edy BARE H, A, Ho=
Zyzy B-73te] A3t 7] 918 TopoDS_Shape F#| =2 thA] Y AFU). Fig. 3—4
+ TopoDS_Shape Zd| 20 &&H 319 FHEEY AT 7FE RAgFe 1
do=zAM A, 4, ¥, &9, 5FA o= UrolA] Ut} Fig. 3-3 559
B2 RdS X U 9As tFo® dd & dAdd Wl FFHe 74 A

of Js AGF 7 ol’del Aol dd)e] ofd & Ho] H7] A= &7
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TopExp_Explorer F#2=E o] &3] 24zt o g v+ TopoDS_Faceo] A
sttt o] =7 1 oot

e e

2

TopExp_Explorer anExp;
for ( anExp.Init(mySection.Shape(), TopAbs_FACE; anExp.More(); anExp.Next())
{

TopoDS_Face divided_Face = TopoDS::Face(anExp.Current()));

}

B34 mySectiono| 4] WEFS A1 2o for £9o] A& TopAbs_FACE

Y@= et TopExp_Explorer Ee§2:9] Current &5 o]-&3to] WS wbght

o, whep Aw- wHEa Aow 27de] TopAbs_VERTEXE st A
S Hignty Al om TopAbs EDGEE &3t}
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L

e 7AdFERE FAHY] W s t5 ol s £ &+ Ak
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2 Fol FUHAL FHE Mol uehd & Yok, RS B
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P A e AES o) A A A, BRe] B5E He 2asus
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dolg 73l Qol7k YA AAE Aolg By F A F IS AAD
t}. BRepGProp &322+ LinearProperties, SurfaceProperties, VolumeProperties
g7k EASE g4wE 4, 9, Fesd U@ JsstHe aaE
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Table 2, 3, 4, 5, 62 Fig. 3—249 2d& B A3E F3) d& 4 789 A
A, 38 EAE, AFH 12 BUE, FAFTA, A 0H Ao} FE NEAX
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Table 2 A% A¥ vln

qg 14 = 1 A9 7214 = 0.1
A7) | 248CAD

A | oA | eARG%) | AA | oF | 2AL%)
1 35.75 37.54 1.79 5.01 35.74 0.01 0.02
2 142.82 | 141.71 1.11 0.78 142.72 0.10 0.07
3 111.05 | 111.05 0.00 0.00 111.05 0.00 0.00
4 91.82 91.91 0.09 0.10 91.79 0.02 0.02
5 208.03 | 205.71 2.32 1.11 205.78 | 2.25 1.08
6 311.39 | 308.62 | 2.77 0.89 308.58 | 2.81 0.90
7 166.08 | 166.02 0.06 0.04 166.00 0.08 0.05
8 63.04 62.76 0.28 0.44 63.02 0.02 0.03
9 65.43 54.31 11.13 17.01 64.31 1.13 1.72
10 4159.02 | 4075.75 | 83.27 2 4160.22 1.2 0.03
11 270.22 | 267.29 | 2.93 1.08 269.94 | 0.28 0.10
12 270.22 | 267.30 | 2.93 1.08 269.94 | 0.28 0.10




Table 3 X529 A& 12 EHE(G,,) A3 Hl
a4 214 = 1 Ad 14 = 0.1

A | F8CAD T on | oAE T on | oAE
rHE | - (%) rHE | & (%)

1 293.49 299.19 5.70 1.94 293.99 0.50 0.17
2 1177.74 | 1182.06 4.33 0.37 1178.29 0.55 0.05
3 1786.28 | 1785.48 0.80 0.04 1786.34 0.06 0.00
4 1446.75 | 1454.29 7.54 0.52 1446.58 0.18 0.01
5 3462.36 | 3432.38 | 29.98 0.87 3425.26 | 37.11 1.07
6 6052.25 | 5991.54 | 60.71 1.00 5996.85 | 55.40 0.92
7 4008.42 | 3997.30 | 11.12 0.28 4005.84 2.58 0.06
8 1619.36 | 1611.95 7.42 0.46 1618.49 0.87 0.05
9 1740.34 | 1443.76 | 296.58 | 17.04 | 1710.37 | 29.97 1.72
10 77117.97 | 76740.12 | 377.85 0.49 77289.47 | 171.5 0.22
11 9237.21 | 9064.64 | 172.57 1.87 9219.43 | 17.78 0.19
12 9237.21 | 9064.48 | 172.74 1.87 9219.00 | 18.22 0.20




Table 4 X529 ¥4 ZHE(L ) 23 ®vlu

€T

Ad 14 =1 A 14 = 0.1

AA | &8CAD Pl on | oAE Pl on |08
EHE - (%) EHE - (%)

1 63.74 60.52 3.22 5.05 61.44 2.30 3.62

2 604.28 585.49 18.80 3.11 088.22 16.06 2.66

3 483.25 483.25 0.00 0.00 483.25 0.00 0.00

4 298.35 297.32 1.03 0.35 297.58 0.78 0.26

5 1058.30 976.63 81.67 L/ 1026.91 | 31.39 2.97

6 3412.60 | 3319.65 | 92.95 2.72 | 3376.42 | 36.17 1.06

7 736.66 733.54 ¥.1d 0.42 733.39 3.27 0.44

8 162.79 160.98 1.81 1.11 162.00 0.79 0.49

9 183.38 145.88 3UL YA 2045 173.11 10.28 5.60

10 | 114380.68 | 110715.38 | 3665.30 | 3.20 | 113264.25 | 1116.43 | 0.98
11 2669.58 | 2715.65 | 46.06 1.73 | 2630.96 | 38.63 1.45
12 2669.58 | 2715.75 | 46.16 1.73 | 2630.71 | 38.87 1.46




Table 5 X=2] 3] Adut

3(r,) 23 vl

x

Ad 34 = 1 A9 24 = 0.1
% AL Q.

B I P HE amwn | ex IIE
1 1.3352 1.3005 | 0.0348 | 2.60 1.3110 | 0.0242 | 1.81
2 2.0570 2.0327 |0.0243 | 1.18 2.0301 | 0.0268 | 1.31
3 2.0861 2.0861 | 0.0000 | 0.00 2.0861 | 0.0000 | 0.00
4 1.8026 1.7986 | 0.0040 | 0.22 1.8005 | 0.0021 | 0.12
S 2.2555 2.1789 | 0.0766 | 3.40 2.2339 10.0216 | 0.96
6 3.3105 3.2797 | 0.0308 | 0.93 3.3078 | 0.0026 | 0.08
7 2.1061 2.1020 | 0.0041 | 0.19 2.1019 | 0.0042 | 0.20
38 1.6070 1.6016 | 0.0054 | 0.33 1.6033 | 0.0036 | 0.23
9 1.6741 1.6390 | 0.0351 | Z2.10 1.6407 | 0.0334 | 2.00
10 0.2442 5.2120 | 0.0323 | 0.62 5.2178 | 0.0264 | 0.50
11 3.1431 3.1874 | 0.0443 | 1.41 3.1219 | 0.0212 | 0.67
12 3.1431 3.1875 | 0.0444 | 1.41 3.1218 | 0.0213 | 0.68




Table 6 XZ2] AHZ4 () 23 vl

A 717 = A9 24 = 0.1
[ I A e HE gaun | ex SIE
1 8.2090 8.3607 | 0.1517 | 1.85 3.2246 | 0.0156 | 0.19
2 8.2465 8.3417 | 0.0952 | 1.15 8.2559 | 0.0094 | 0.11
3 16.0859 | 16.0787 | 0.0072 | 0.04 | 16.0865 | 0.0005 | 0.00
4 15.7569 | 15.8230 | 0.0661 | 0.42 15.7588 | 0.0019 | 0.01
S 16.6437 | 16.6854 | 0.0417 | 0.25 16.6455 | 0.0017 | 0.01
6 19.4361 | 19.4141 | 0.0220 | 0.11 19.4336 | 0.0025 | 0.01
7 24.1361 | 24.0778 | 0.0583 | 0.24 | 24.1320 | 0.0042 | 0.02
38 25.6887 | 25.6853 | 0.0034 | 0.01 25.6838 | 0.0049 | 0.02
9 26.0969 | 26.5854 | 0.0115 | 0.04 | 26.5968 | 0.0000 | 0.00
10 18.5423 | 18.8285 | 0.2861 | 1.54 | 18.5782 | 0.0359 | 0.19
11 34.1835 | 33.9122 | 0.2713 | 0.79 | 34.1534 | 0.0301 | 0.09
12 34.1835 | 33.9120 | 0.2715 | 0.79 | 34.1517 | 0.0318 | 0.09
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