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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(ISO 10303) is an international standard for the computer—interpretable
representation and exchange of product data and it provides a consistent data exchange
format 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.

N
4>

« 59, et A

- 77 -



78 ES

_3:{0
XN
do
o
1
=
=
0
2
a8
il
>
. &
— r
o o
RS
B <)
=)
i NE

o,
o
ofN
N
%
R
s
[o
T
i
H
v}
=2
_>.:
r

_{

f*r‘
r'_a

Az AR5 7 aleh
HAol oo} EEF
HPAZ 2T Aol

244 sFA%

AAE dubdl o2 AR EY] A9} sH-A
o] A= Fefste] eAHI glet ojdell 4T
5 HAA R} sR-TEEL] AAd o457
o ol AAA R A5 wdhe] AYEHA o] FolA
of &bt

71&e] AdAM] o3 4 el ZrA2ot
Expgon =y AN Z2A 20 dARRI}
Fat]o g AAEe] FFE= Stand—alonet‘“‘O]

o], o] ASeli AR AWAde] Hojsw =
FEE e Av= Ay g A —1—71‘7}‘
AR = glon 53] AAWAAdE el
A Al sheAdT AzRE STHIE E
AL oF71A71A et

53] s AN e A 2 i T
z=F2 AAE 3t AHEHe $4XZEIHYS

M

F7F @7] dFel o)F AEZFY A B
93 FHAoln FAARAY F=FE A
AAA RS F83F 87"t 1ela o)) 3
Egd7zAAS Yilde A Z2A2A
AAEE ARE HEslE dAY " D/BY 75
3 FHdoly lE]se]lxg] sfte] o]Fojx o}
g}

Z1Edd gyl AHEI e LEUHZZAR
DXF¢} vl=F 53839 IGES 22 W4 Fd)o]
B QEse)AE dwtdow xweo| r)sshy o
ole]d] wES &) o)8= gloH AS/EE &
okolA] AME-E|= v]7|3}3HA  do| B (A EulolE,

r‘o s

0

f

<!

T4 =Fdele] F5)o &AL Aele

Aieta gl webs #HZele FHdelE! UFH
slo]~2 STEP"(STandard for the Exchange of
Product Model Data)& °]-83F 77} &3] Al
A= qlck

7128] Aol S Eo AL AEFR
2 (Product ModeDell ®jgt 771 FAlel o] 7
WAooz A= 9l AT Ee] A
AAste AAAES] IS ¢ AFRY
2] Aubel] 3t A= vIRlEE Aot

weti] B QdFdMs STEPE o4&

o]
e

oL
-
o

et

3 9
ANFAS T BHFRAA A ohska A
Y eprpaAY AARE THL T Agud
& FaalnAl B} BEEads Sy 2
Tz g EEE PAHE FHY AEEE
Ag AR s FRELY, FAFLY, A
7)ol gk STEP Zeldstals A2

2.1 STEPEZ o|&ct S&4Al

e SBAE A SmmL g
3 (bilateral) EF-& AW A Ao dH=Z=
Aot MEfz Az e ge) DuHe)
o} obtdr Bt Aol dFEEA 9 9E
gz easste guede) EA7k glen v
Az B39 A$ole W9 7i(converter)d] 47}
n’nn: SHZ2A 2 AEHE SEZ2aF
)] B W7 E sdtsef ke dlo]E] Fke]
oz ofE G Z R A~ S8-2 230 o)
el e ofgt AR 2] glefof = TAA
o] gle}?
¢ BE gzl FEeE A F
g ZRgAe dloly QlElFe]A~E o83 2n
°ﬂtﬂ i (47 019 &4
= 284 agAolrt s

- 78 —



STEP-& ©]43% sk Ad 89 Sg7244 71y 79

o
L)
J{N'
Jz

TFRAA Al A, A

A, E’ﬂ’%“o 59 A ZAAE SPsle B9t
dEH AAARIT B SEZ2 U o]4-57)
- Fol] FHERE o] 83 AL AdAZEEE o
2 9 gl

o]e} e Z dlolE] 2l T A7 As

ab, A Fokell A B3] s Adsw glow, £
2|7 dolelel 7]5tEA dlolelE @3l AF
® @ (Product ModeD)Z A 2|¥|+= STEPE 7152
2 = S AZIHel AtEa stk
STEP(STandard for the Exchange of Product
Model Data)2 ISO (International Organization o
for Standardisation)ell 91o14 AF dlolele] Ed "

Tig. 2 Concept of Integrated Design

T A APASEY FUTRAA PR

_ vt
o dolelel B FARETAY BE A
A slE elFeld, AHSRE ISOIBBIHE ) wga sgnazel aAEE 24
FAYER dehte Ao, -

STEPS o 4% 74 Fig. 194} 2o] 44 2 ¥4 HAEES FREAE A3Ale B
2] FEAA ARE EA A FAZ DAY FRAA Zeass RPEZedAEE, PR
2B 4 glod, BE WAZRAA $4E AN, FEAL AAEA 2 484N U9
2299 459 EE HU2 o147 & ok jo] Aasolol ek olsh e WAL F

¥ APASE A A ARFE A BE A4S B ) maAs e An
A%k SrFEAAZ RS AFRFENA, AT RO} AREFE AART 5 9l

=
FAZTE) FRAAE AAZRAL MY T

FEAA, TR, STFRAA, R 2
So) Beizadae PR olsh 2& BSlE A, AANES 4R, SRARAE, FEAL, WA
A2 Q2 AAARE STEPE ol43tel 4 A9 A%, A2, AARARES) £A2 5
A9 2 AR 28D 4 otk Fig. 25 STEPE o] =w, dwim oz Al gASse BA4e o

AR e fuBE SAE BALD FEAYA

ME2TE | HERZE
syme [ STEP SiEe
3 o DEHE mereg
5= (2H2
IX =|7% AF= tqo
Real Building \ E5E o EU;;)TI

Digital Model
Fig. 3 Information exchange between super—

Fig. 1 Digital modeling of oceanic buildings structure and floating structure

- 79 -



Ae FRA2Y 23 L FAuAE ok shed),
ol ArFEEe) VA, HFAR, FHF
& weisledol gk

AR S

FoH ARED AAEE rsh
rTxe AAA SAEoR 40Tt B4
A SR FURARA A8A5, 2ol
E}TTZI of =283l =eE
2ol Aaas] Wl sHepel
S5k Wo] PyTEAAA
K 5]°1°]E et (Flg 3)
=F, HHAAHEA N dx 2 EUAS5A o
st Eelstojol sted AHFTFEREC Adsle
FalFel 23 AERPES Hrlsled ZEs|efo}
g}

3. STEP 22 7|H

31 72

2 ANARE A
2d2 7E3r] $siid= 1SO-10303 Part 119
ExpressdlelE o]&3te] AEEEEL AHHshrvt
Express-G& o]43lod tlololasioz g}
A=) le1
ISO- 10303 Part21 4] ?f‘xq‘ﬂ' t”(Syrltax /‘\]-?ﬂ“
of wle} EelA ddz wjghste] STEP 9L A

s B?

AAZEAAE

Table 1 Entity definiton by Express

ENTITY point;

x: REAL;

y: REAL;

z: OPTIONAL REAL;
END_ENTITY;

ENTITY line;
p0: point;
pl: point;
END_ENTITY;

!
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Table 2 STEP physical file

1ISO-10303-21;
HEADER;

ENDSEG;

DATA;

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

ENDSEG;
END-ISO-10303-21;
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NODE 43
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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;

(2) &

ARF2EY FRAA e SAHE AT
Agshe s wAdE, AAME, FIE
Ao Zgahe sk A% 9¥E 2
#stolol givh ¥, A FRIAHA A=

_81_



Ao e Fatge g AERAL A=)
Fg ol 43t T3

QrAEsNF g EahEaEe A (D3
2.

PW:11—60}1csva><10‘3 (tf/m?) )

714, Gre IEAS, G FAASE, Vi AAE
Em/s), A T m)E veplich F44t
AR axAes A€ 715EE Ak o+
A7}

Fal5AbA S 93 AEE S Express® vehi®
Table 59 &) A& 5= it

Table 5 Entity for wind load calculation

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

ENTITY WIND_GEO;
nr: 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 8 Input and output information for
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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 42 MEER=HN 2@l 2 STEP T
Ao} spRpzAe] mdgE fsilE AP230
#10=PROJECT(#2, Project 1'$,9) cT o}j ];;jo N A
#11=STRUCTURE(#2, Structure 1',$,$,$,#10,%); STEP =tde] 53e Ad3he= °1E19}MH
#12=MATER. ' _(#2.$,, NON_STANDARD_ITEM., FrameWorks Plus® & o]8-3tgl o Fig. 9=
'STEEL') ) SlALs El o , -
#16=PRISMATIC_PART _GEOMETRY(#2,1,5,$,.PARAM A s ade) Ferdd A9E ek
ETRIC.,.PRISMATIC_GEOM.,$,£17.$.,5) Table 109 T2ELYE 9)5te] Bog Hn
#17=§E$TION_PROFILE(#2,$.STANDARDJTEM.,.I_TY = gase ddds) 2422 TAY STEP &
#46=POINT(CARTESIAN_PT.7.0, 3.0, 5.5); A J3Eg Jepfsict

#47=POINT(.CARTESIAN_PT.,7.0, 3.0, 10.5);

#236=ANALYSIS_MODEL(#2,'Analysis1_model’,”,$,.SPA
CE_FRAME..$,$,$,3,#237);

#237=ANALYSIS(#2, Analysis1’,$,.STATIC.,.ELASTIC_1S
T_ORDER.,$,16);

#238=BOUNDARY_CONDITION(#2,0,$, 0.0, 00, 00,
0.0, 0.0, 0.0,$,$$,%:

#239=NODE(1,'Node1',#46,#238 #236,3);

#240=NODE(2,'Node2' #47 #238 #236,5);

#429=EL EMENT(1,'COL1",$,#12,416,0.000000,#236,$);

#698=ELT_NODE_CONNECTIVITY(1,#429,#239,3,%);

#699=ELT_NODE_CONNECTIVITY(2#429,#240,3,%);

#1001=IWIND_JIS(1,'wind load by JIS'1.2,35.0)
#1002=IWIND_GEO(1, Penthouse’,#1001,1.29,(0.0.0.0),0.0,(3.
3,3.3),1.65)

#1003='WIND_GEO(2, “4-story, #1001, 1.10, (3333),
65, (33.3333), 1.65);

#1004=IWIND_GEO(3, '3-story’ , #1001 , 129, (0.0,0.0),
00, (3333), 165)

#1005=\WIND_GEOW4, '2-story’ , #1001 , 1.29, (0.0,00),
00, (3333), 165)

#1006=WIND_GEO(5, “1-story’ , #1001, 129, (0.0,0.0),
00, (3333), 165);

#1007=WIND_GEO(B, ‘Deck’ , #1001, 1.29, (0.0,0.0), 00,
(3333), 1.65)

#1008=IWIND_L OAD(1,1.37,17.8);
#1009='WIND_LOAD(2,12.17,14.3);
#1010=IWIND_LOAD(3,21.0,11.0);
#1011=IWIND_LOAD(4,19.1,8.0);
#1012=IWIND_LOAD(5,24.2,5.0);
#1013=WIND_LLOAD(6,29.16,0.0);

#2000=IMETACENTER('metacenter, 13.0, #2001, 1.8);

#2001=IBM_Cal('BM calculation’, 22.0, 3.6);

#2002=ISTORY_WEIGHT('Penthouse’,  8.3,23.25, 956,
215%.%)

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