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[ Abstract] Most construction-related problems such as lack of covering of reinforcing bars,
interference among members, bad concrete placement due to densely arranged reinforcing bars can be
and should be solved during the design phase. However, the current design practice using
two-dimensional drawings makes it difficult to be solved. In this research, an integrated model was
developed by using the IFC-based product model for prestressed concrete hollow slab bridges, 3D-CAD
system, design checking software, and reinforcing bar covering checking system. A prototype system

was developed based on the model, and the system was applied to an actual bridgé design virtually for

testing. The application showed the feasibility of the methodology and the system.
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+ <xsd:complexType abstract="trua" name="Root">
+ <xsd:complexType abstract="true® name="Object">
-~ exsd:complexType abstract="trua" name="Product'>
- <xsd:complexCantent>
« <xsdiextansion base="Objact">
- <xsd: sequence>
- <xsd:elemant minQccurs="0" name="objectPlacement">
- <xsd: complexType>
- <xsd:choice>
<xsdielsment ref="ObjectPlacement® />
<xsd:element ref="ObjectPlacementRef" />
</xsd:choice>
</xsd:complexType>
<&/xsd: glement>
- <xsd:element minQccurs="0" name="reprasentation*>
- <xsd:complexType>
- <xsd:choice>
«<xsd: glement ref="ProductRepresentation® />
<xsd:element ref="ProductRepresentationRef" />
</xsd:choice>
</xsd: complaxType>
</xsd: elament>
</xsd:sequence>
</%sd: extension>
</xsd:complexContent>
</xsd:complexTypa>
- ¢xsd:complexType abstract="true* name="8patialStructureElement’>
« <xsd:complexContent>
- <xsd:extension base="Product’>
~ <xsd:sequance>
<xsd:element type="Identifler* minOccurs="0" name="longName* />

<xsd:elemant type="ElementComp 1 " namas= position Type" />
- ¢xsd:element name="contalnsElements* minOccurs="0" maxOccurs="unbounded’>
- <xsd:complexTypa> ’
<xsd: attribute ref="inverse"® />
</xsd:complexType>
</#sd:element>
</xsd:sequence>
</xsd: extension>
</xsd: complexContent>
</xsd:complexType>
- <xsd:complexType name="§labOfBridga">
- <xsd:complexContant>
-~ <xsd: extension base="§patlaiStructuraElement*®>
- <xsd: sequence>
<xsd:element type="8labTypeEnum"® name="slabType" />
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<?xml version="1,0" encoding="utf-8" 7>

- <ifcXML schema="IFC 2x Final"'>

~ <SlabOfBridge id="_1001">
<globalld>| CY[$]0+Hw—#rHD xe1</globalld>
+ <ownerHistory>
<name>Original 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>8,0,0</coordinates>
</CartesianPoint>
<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</coordinatas>
</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>

+
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Wall Layout 13 0934
Side Walls
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o Traffic Island — :
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3 Caleulation Summary - Lntitied =0l x|
Critical Failure Ratio Summary :
Calculation | Failure Description ‘Node |Critical Ratio
PC Analysis
Tension Steel Not Calculated 0.000
Concrete Shear Stress (Design Loads)  |Critical Live Load G2-12 0.978
Concrete Diagonal Tension Stress Critical Live Load Neutral Axis G2-11 0.257
Shear Reinforcing Stress Critical Snow Load G2- 0.000
Fatigue Strength (shear reinforcing) Not Calculated 0.000
Reinforcing Stress (PC) Critical Live Load Top G289 0.254
PC Cable Stress (PC) Critical Live Load Cable Centroid G2-8 0.734
Concrete Stress (PC) Critical Construction Top G2-15 0.706
i Average Efficiency Rating 0.366
! Strength Analysis ( Ultimate Actions )
{Uttimate Moment Capacity 1.7D +1.7Lmax +1.0P : | 0.738
%Ooncrete Shear Stress (Ultimate Loads) {1.7D +1.7L +1.0P G2-14 % 0.181
| ~ Average Efficiency Rating | 0.459
- PRC Analysis '
Flexural Crack Widths §Critical Live Load Bottom ﬁ_ § 0.393
Fatigue Strength (longitudinal reinforcing) ENU Support Settlement Bottom Steel m 5 0.440
Reinforcing Stress ( PRC ) iCriticaI Live Load Bottom G629 0.353
PC Cable Stress (PRC) Critical Live Load Cable Centroid G629 0.799
Concrete Stress ( PRC) !Critical Snow Load Bottom G2:4 | 0.578
Average Efiiciency Rating | 0.513
ot | Heb |
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~ <PropertySet id="_9002">
<globalld>].CY[$]o+Hw=#rHO,xe3</globalld>
- <ownerHistory>
<OwnerHistory href="_7001" />
</ownerHistory>
~ <hasProperties>
- <PropertySingleVvalue id="_9003">
<name>SHE</name>
- <nominalvalue>
<Real>25.0</Real>
</nominalValue>
</PropertySingleVvalue>
- <PropertySingleValue id="_9004">
<name>COLOR</name>
-~ <nominalvalue>
<String>YELLOW</String>
</nominalvalue>
</PropertySingleVvalue>
</hasProperties>
</PropertySet>
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