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A Study on the Ship Cargo Hold Structure Data
Model Based on STEP

Kwang-Phil Park*, Kyu-Yeul Lee** and Doo-Yeoun Cho*

ABSTRACT

In this study, a pseudo ship structure data model for the ship cargo hold structure based on STEP is
proposed. The proposed data model is based on Application Reference Model of AP218 Ship Structure
which is the model that specifies conceptual structures and constraints vsed to describe the information
requirements of an application, And the proposeddata model refers the Ship Common Model framework
for the model architecture which is the basis for ongoing ship AP development within the ISO ship-
building group and the ship product definition information model of CSDP research project for ana-
lyzing the relationship between ship structure model entities. The proposed data model includes Space,
Compartment. Ship Structural System, Structural Part and Structural Feature of cargo hold. To generate
this data model schema in EXPRESS format, ‘GX-Converter' was used which enables user 1o edit a
model in EXPRESS-G format and convert schema file in EXPRESS format. Using this model schema,
STEP physical file containing design data for ship cargo hold data structure was generated through SDAI
programming. The another STEP physical file was also generated containing geometry data of ship
cargo hold which was extracted and calculated by SDAJ and extemal surface/surface intersection pro-
gram. The geometry information of ship cargo hold can be then transferred to commercial CAD system,
for example, Pro/Engineer. Examples of the modificationof the design information are also presented,

Key words : STEP. AP218, SCM framework, CSDP. SDAI, GX-Converter
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Fig. 1. Example: hull form and compartment data modelling
tor ship calculation'"!.
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SCHEMA mAP218;

ENTITY Deck_Representation
SUBTYPE OF (Hull_Representation);
END_ENTITY;

ENTITY Deck

SUBTYPE OF (Huli);

definition : Deck_Design_Definilion;
END_ENTITY:

ENTITY Deck_Design_Definition
SUBTYPE OF {Hall_Design_Definition };
zHeight : REAL ;

representation : Deck_Representation;
END_ENTITY;

END SCHEMA:

Fig. 12. Pseudo Ship Cargo Hold Structure Data Model
(part).
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Fig. 13. Example: relation among dala model entities of ship
cargo hold structure.
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WIO=BHIP(S S.(WI11)Sk
HLISPACE(S SHS2)H26);
W12=COMPARTMENT(S.S,(N22,823 #13) 427);
WII=INNER_PLATE(S.5.55.S (W14 415 NL6 41 7.418,819),(¥20),(¥21));
WE4=TRANS_BH(W3L):
¥IS=FRANS_BH(¥12):
#16¥TRANS_BH(¥II):
#17=TRANS_BI(¥34);
#14=TRANS_BH(#¥35):
HIO=TRANS_BH{MIS);
#20=INNER_BOTTOM(#37);
#21=LONGI_BH{#30);
#32=SHELL(S S S#18);
#2I5DECK{S S,(H24)429);
W4=WER PLATE((#2%)433);
#158TOT_HOLE®W43);
W26=SPACE. m?.su;:f DEFINITION(S S 3.3);
#21=COMPARTMENT DESIGN_DEFINITION(S. comcl’ S $.5.5);
W28«SHELL _DESICN_DEFINITION(SS.S.$.5):
W29=DECK_DESIKGN_DEFINITION(S,'1_deck',5,$,34000..5);
#30=LONGI_BH/ DESIGN_DEFINITION(S.4_LBII"$3,0.5);
#3=TRANS_BF_DESIGN_DLFINITIONGS.' | _bulkkend'$.5.5000¢. 3);
#32=TRANS_BH_DESIGN_DEFINITION(S.'2_butkhesd"S.5.100000..5):
#33=TRANS ; H_DESIGN DEFINITION(S.’3_bulkhesd' $.5.150000.S):
N34=TRANS | SH DESIGN_DEFINITION(S,'6_bullhead'5,5.200000.,5);
#3S=TRANS_BH_DESIGN_DEFINITION(S,'S_bulkhead' 5.5,250000. $);
W36=TRANS_BH_DFSIGN_DEFINITION(S,'s_bulkhesd" $.5 300000..5):
#37=INNER_BOTTOM_DESIGN_DEFINITION(S," 1 innerbottom’$.5,4000..5};
#Jl-wib PLATE DESIGN _DEFINITION(3,5.5.8. 4500, JO5k
#JMWT [[(s P E DESIGN DEI‘INITION(S.S $.85.5)
WIOmLONGI(SHE): . -
#41=LONGI_DESIGN oermou(sss.s 20,500, L150,10,45.0.5);
l“ WEH_LONGI_RELATION(¥24,840);

4!401 HOLE,_DESIGN DEF)N!T!ON(SS $.$.3 442);
ENDSEC;

Fig. 15. STEP physica! file of ship vargo hold structure with
design intformation.
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Fig. 16. Geometric information exchange of ship cargo hold
structure.

Fig, 17. Geometric information exchange of double bottom
structure.
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Fig. 19. Geometriv intormation exchange of web plate.
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Fig. 23. Modification of information of bulkhead position.

Fig. 2t. Geometric information exchange of slot hole-water
tight.
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