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Automatic Generation Module of IFC-based Structural Analysis
Information Model Through 3-D Bridge Information Modeling
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ABSTRACT

Automatic generation method of structural analysis model data for a truss bridge is presented
through 3-D bridge information modeling based on Industry Foundation Classes(IFC). The mapping
schema is proposed between a steel bridge information model based on STEP and a truss hridge
information model based on the IFC. The geometry information from mapping is presented by I[FC
model, and SAP 2000 that can import the TFC file performs the structural analvsis. Numerical analysis
for a truss bridge is performed in this paper.

Keywords: automatic generation, IFC model, mapping, structural analysis
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2. IFCe| ABP=

IFCH AF2Y Fig 19} Fig 2004 w3 vkel go] zid 47112 A8l vk Resource, Core,
Interoperability, Domain 7%]3-3 Fig. 20041 x¥= niel gho} Z#913)(Gravity principle)’t A &5th
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& ' (Kernel) o} R (then»mm% o] fofAlid] #Y& BE JEAHY AYEEL AT Core AE
o} zon, e Adol A Folg AYS if’“! #A S % & 4= Slvh Interoperabililty A& &
Fiz 1 ojde] Domain AlZel Mdoldt Flasg Holsls 27IvkE R¥FoR AEu) vpAvte i
Domain A% AEC/FM(Architecture, Engineeting, cgnssmzctxm, and Facilities Management)2] Tl &
Bz B ETde] g W dolA 2Ele o Aol At A, 2006).

Fig. 1 Layer structure of IFC Model Fig. 2 Gravily principle of IFC Moel
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Table 1 Mapping between steel bridge and IFC information model

. Steel Bridge Information model IFC Information Model
Semantic -
Entity Attributes Entity Attributes
project_name,
description, Global 1D,
contract, OWNERHISTORY, name,
: . structure, description, ObjectType,
Project Project designer, IFCPROJECT LongName, Phase,
completion_date, RepresentationContexts,
launching _date, UnitsInContext
total_cost

Analysis | bridge_outlines->

Model bridge_otline bridge_name IfcProduct name
Units derived_unit.elements->> Optional IFCSIUNIT Dimensions, UnitType,

named_unit

Coordina . axi
0 ate axisZ2_placement_3d axis

Prefix, Name

[FCAXIS?PLACEMENT3D | Lecation, Axis,

System ref_direction RefDirection
. bridge_member=">> structural_type ; y :
Element part reference._shape [FCBEAM representation
4 e shape—> s Position
Node | partreference_shape-> | edge start [FCEXTRUDEDAREASOLID | ExtrudedDirection
edge curve edge _end Depth
part.cross_sections~>
. shape="> . . .
Section | Shape Optional IFCPOLYLINE Points

simple_shape
complex_shape

4. IFC Jlgt FEMA Hm MM BE T ALY

E AvelA g 22ade AutoCADAA AL&ake] 529 93] REFHW SAP 20007 A7 sk
o asde £k Fg 45 2D BEfs =Ee Jdd 2E2a#s F3) 3D 2Ho
AAE HelFED Fig 5& gy REd 94st AutoCAD 3D =90 E—Ei "3y [FC
Z vk W¥3® IFC $92 Fig. 67 Zo] SAP 2000014 import §™ Eg2 292 {3
T8 F oA IFC 71ute] 29 s 2 wgise] At o4 ARE FRHAARE AutoCAD
del tE AR A AL BEe ol HA Bojd & TS AFAd.
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Fig. 4 Changed 3D model
through Steel Bridge
Information Modeling

Fig. 5 IFC déia file generated wngg‘ trusshrhr'wgde
by this study SAP 2000
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