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Development of a 3 Dimensional Product Model for Prestressed Concrete
Hollow Slab Bridges Based on Industry Foundation Classes (IFC)

R EE! HER fRE?
Nobuyoshi Yabuki, Tomoaki Shitani

(#8R) PC PRKIREEM R E L T, BAREH SHMBE, BIRHCBIBEET SV r—ary
AFLEOF— S HERAEREETBEDIC, 3KRT/OY 7 FEFVERTELE. BRICY A>T,
EF)NOEBER(CZBIEL T, IAI D IFCICER LRI B LS TR LMD, PC PZRRE DKM
ESL, A7, PCHIM, B R, SHEDISAEHLEELE. FETFNOEEDEDIC, #EK
DEREFEODMNS ifeXML 2BEL, 705 FEFNOAF—TEA LAY AEEELE. FE
FVE, BEIRATFLAMOT— Y HEZRICHAT S EMNFAETHS

(Abstract] We developed a 3D product model for prestressed concrete hollow slab bridges in order to
enable interoperability of various application systems throughout preliminary, detailéd, and
construction design phases. The product model has been developed on the basis of IFC of IAI, aiming
an international standard. We analyzed the characteristics of the bridge and defined new classes for
slabs, PC cables, voids, rebars, etc. We selected ifcXML for implementation of the product model
among several languages, and implemented the schema and an instance, using ifcXML. This model
can be used for data transferring and conversion among various systems.
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— kD7 1)X5F 4 2 b ConcreteProperties DBYESF
T Z21T1), IfcRelContainedInSpatialStructure 7 5 X
M, FRIR&ERRNIZE £ 5 &M OBEM T 21T-
TWBONHERHRS. E51, B—-8D1 Ay
A77A4)&EH &I, 3K CAD YA TF A
(AutoCAD2002) £ TEBUCEIH L /= PC PLRIRAE
D3IXRTETFINEZE-10, 11, 12, 13ITRT.

+ <xsd:complexType abstract="true® name="Root">
+ <xsd:complexType abstract="true" name="Object":
- «xsd:complexType abstract="true" name="Praduct™>
- <xsd:complexContent:»
- «xsd:extension base="Object">
- vxsd:sequencex
- «xsd:element minOccurs="0" namez"objectPlacement*:
- «xsd:complexType>»
- «<xsd:choice»
«xsd:element ref="ObjectPlacement® />
cxsd:element ref=*ObjectPlacementRef* />
</xsd:choices
</xsd:complexType:
«/xsd:elemant>
- «<xsd:elament minOccurs="0* name="representation">
- <xsd:complexType>
- «xsd:choice>
«<xsd:element ref="Pr P »
«xsd:element rof="ProductRepresaentationRef’ /.»
«/usd: choice>
«/xsd:complexTypex
</xsd: element>
«/xsd: sequence>
</xsd:extension:
«/xsd: complexContent>
«/xsd:complexTypes
- exsd:complexType abstract="true” name="8patialStructureElemant’>
- «xsd:complexContant»
- «xsd:extension base='Product”>
- <xsdisequence:
«xsd:element type=‘ldentifier" minOccurs="0* name="longNama* />
«xsd:elament type="Element positl name=" positionTypo® />
- «xsd:element name="contalnsElemants” minOccurs="0" maxOccursn"unboundod‘»
- axsd:complexTypex»
cxsd: attribute ref="Inversa" /3

«</xsd:complexType>
«/xsd:alement>
«/xsd:sequence:
«/usd:extension:
«/%sd: complexContent>»
«/xsd:complexType:
- «xsd:complexType name="8labOfBridge™>
- <xsd:complexContant>
- zxsd: ion base='8p
- <xsd:sequence>
«xsd:element type="SlabTypeEnum" name="stabType" />

ucturgElemant”»

B—-7 RF—7 (SlabOfBridge &f)
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<?xml wersion="1.0" encoding="utf-g8" 7>
- <ifcXML schema="IFC 2x Final*:»
- <SlabOfBridge id="_1001">
<globalld> | .CY[$]o+Hw=#rH0,xel/globalld>
+ <ownerHistory:
<namexOriginal Bridge</name>
<description />
<objectType />
<isDefinedBy inverse="_101" />
«<isDecomposedBy /=
«<decomposes />
<objectPlacement:»
«<representation:
<longName />
<compositionType>COMPLEX</compositionType:
<slabType:PCHollowSlabBridge</slabType>
<containsElements inverse="_1000" />
</SlabOfBridge:
- <CartesianPoint id="_1004">
<coordinates:0,0,0</coordinates>
«</CartesianPaint:»
- <CartesianPoint id="_1009">»
<coordinates>0,0,0</coordinates>
</CartesianPoint:
- <CartesianPoint id=*_1201">
«coordinates>0,0,1275</coordinates:
«</CartesianPoint:
- <CartesianPoint id="_1202">
«<coordinates>0,0,1525<«/coordinates:-
</CartesianPoint:
- <CartesianPoint id="_1203":
«coordinates:»0,13100,1525<«/coordinates:
</CartesianPoint>
- <CartesianPoint id="_1204">
<coordinates:>0,13100,1275</coordinates:
</CartesianPoint>
- «CartesianPoint id="_1205">»
«coordinates:-0,12450,1175</coordinates:
</CartesianPoint>
- «CartesianPoint id=*_1206":
<coordinates:»0,12450,525<«/coordinates:
</CartesianPoint:-
- «CartesianPoint id="_1207":
<coordinates:>0,650,525</coordinates>
</CartesianPoint>
- «CartesianPoint id=*_1208":
<coordinates>0,650,1175</coordinates>

+ o+

-8 A 2R¥% 2 A(SlabOfBridge &)

- <RelDefinesByProperties id="_101">
- «<relatedObjects:
<SlabOfBridge href="_1001" />
z/relatedObjects>
- «relatingPropertyDefinition=
<ConcreteProperties id="_202" />
</relatingPropertyDefinition>
«</RelDefinesByProperties>
- <RelContainedInSpatialStructure id="_1000">
- <RelatingStructure>
zSlabOfBridge href="_1001" />
</RelatingStructure:
- <RelatedElements:
<Rebar href="_2001" />
<Rebar href="_3001" />
<Rebar href="_4001" />
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