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Abstract

The planning process of complex projects in oceanic architectural engineering is
characterized by the cooperation of many involved specialists and by a high degree of
information exchange. In order to improve the quality of the structural design of oceanic
buildings, information of different involved partners in the planning process has to be
integrated.

This paper aims to introduce a concept of the integrated structural design for the
floating-type oceanic building using STEP(Standard for the Exchange of Product Model
Data). STEP(USO 10303) is an international standard for the computer-interpretable
representation and exchange of product data and it provides a consistent data exchange
formai and application interfaces between different application systems.

In this paper, the structural design process and information of oceanic buildings is
analyzed and product models are proposed for the exchange of the structural design
information between superstructure and floating structure. The entities for calculating wind
loads, metacenter and restoring forces are represented by Express. As a case study a
floating hotel is applicated to describe the STEP physical file.
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Table 1 Entity definiton by Express

54

ENTITY point;

x: REAL;

y: REAL;

z: OPTIONAL REAL;
END_ENTITY;

ENTITY line;
pO: point;
pl1: point
END_ENTITY;
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Table 2 STEP physical file

ISO-10303-21;
HEADER;

ENDSEC;

DATA;

#1=line(#2,#3);
#2=point(0.0, 0.0, 0.0);
#3-point(0.0, 1000.0, 0.0);

ENDSEC:
END-ISO-10303-21;
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Table 4 Node Entity

ENTITY NODE;
node_number : INTEGER

node_label . label
node_coords : POINT
restraints : BOUNDARY_CONDITION

parent_model : ANALYSIS_MODEL
END_ENTITY;
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Table 5 Entity for wind load calculation

ENTITY WIND_JIS;
nr: INTEGER;
description: OPTIONAL STRING;
Cs: REAL;
V: REAL:
END_ENTITY;

ENTITY WIND_GEG;

. nrt INTEGER;
description: OPTIONAL STRING:
wind_jis: WIND_JIS;
Ch: REAL;
B_up: ARRAY[1:2] of REAL;
H_up: REAL;
B_down: ARRAY[1:2] of REAL;
H_down: REAL; -

END_ENTITY;

ENTITY WIND_LOAD;
nr: INTEGER;
Pw: REAL;
H: REAL:

END_ENTITY;
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Table 7 Entity for metacenter

ENTITY METACENTER;:
description: STRING;

KG: REAL;

BM: BM_Cal;

KB: REAL:
END_ENTITY;

ENTITY STORY_WEIGHT;
nr: INTEGER;
description: STRING;
Slab_weight: REAL,
Slab_height: REAL;
Wall_weight: REAL;
Wall_height: REAL,
Live_load: REAL;
Live_height: REAL;

END_ENTITY;

ENTITY BM_Cal;
description: string;
Bo: OPTIONAL REAL;
do: OPTIONAL REAL;

END_ENTITY;
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Table 9 Entity for restoring force

ENTITY RESTORING_FORCE;
Wind_moment : WIND_LOAD;

© V1 : REAL; .

V2 : OPTIONAL REAL;
DERIVE

RF : REAL := NVL(V1,V2),
WHERE

wrl : constraints_func(V1,V2);
END_ENTITY;
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Table 10 STEP file of the application building

#10=PROJECT(#2,'Project 1',$,%);
#11=STRUCTURE(#2,'Structure 1',3,$,$,#10,3);
#12=MATER. '.(#2.5.. NON_STANDARD_ITEM,,
"STEEL),;
#16=PRISMATIC_PART_GEOMETRY(#2,1,3,3,.PARAM
ETRIC.,.PRISMATIC_GEOM.,$,#17,5,5);
#17=SECTION_PROFILE(#2,5.STANDARD_ITEM.,.[_TY
PE.);
#46=POINT( CARTESIAN_PT.,7.0, 3.0, 5.5%
#47=POINT(CARTESIAN_PT., 7.0, 3.0, 10.5)
#236=ANALYSIS_MODEL(#2,'Analysis1_model’,”,$,.SPA
CE_FRAME. $,$,$,$,#237);
#237=ANALYSIS(#2, 'Analysis1’,$,.STATIC.,.ELASTIC_1S
T_ORDER.$,16):
#238=-BOUNDARY_CONDITION{#2,0,%3, 0.0, 00, 00,
0.0, 0.0, 0.0,$,3,%,%9)
#239=NODE(1,'Node 1’ #46,#238,#236,3);
#240=NODE(2,'Node2' #47 #238,#236,3);
#429=ELEMENT(1,/COL1",$,#12,#16,0.000000,#236,%);
#698=ELT_NODE_CONNECTIVITY(1,4429 #239.$,5)
#699=ELT_NODE_CONNECTIVITY(2,#429,#240,$.5):

#1001=!WIND_JIS(1,'wind load by JIS',1.235.0)

#1002=IWIND_GEQ(1, Penthouse’ #1001,1.28,(0.0.0.0),0.0,(3.
3,3.3),1.65)

#1003='WIND_GEO(2, ‘4-story’, #1001,
1.65, {33.3,33.3), 1.65)

#1004="WIND_GEO(3, “3-story’ , #1001 , 1.28, (0.0,00),
0.0, (3.33.3), 1.65:

#1005='WIND_GEO(4, "2-story’ , #1001 , 1.29, (0.0,00),

110, (3333),

00, (3333}, 1.65)

#1006=IWIND_GEO(5, '1-story’ , #1001, 1.29, (0.00.0),
00, (3333), 1.65);

#1007='WIND_GEQ(6, ‘Deck’ , #1001, 1.29, (0.0,0.0), 00,
(333.3), 1.65)

#1008=IWIND_LOAD(1,1.37,17.8):
#1009='WIND_LOAD(2,12.17,14.3);
#1010=IWIND_LOAD(3,21.0,11.0)
#1011=IWIND_LOAD(4,19.1,80);
#1012=WIND_LOAD(5,24.2,5.0);
#1013=IWIND_LOADI6,29.16,0.0);
#2000='METACENTER('metacenter, 13.0, #2001, 1.8);

#2001=1BM_Cal('BM calculation’, 220, 3.6%

#2002=!STORY_WEIGHT('Penthouse’, 8.3,23.25, a6,
21539

#2003=ISTORY_WEIGHT('4-story’, 2238, 19.75, 1520,
18.1, 61.0, 20.3);
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