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Abstract

Industry Foundation Classes(IFC) is the core product schema for ensuring the interoperability of information in Building
Information Modeling(BIM) environment. However, since current IFC is mainly focused on building structure. there are limitations in
the generation of functional information of components when applied to civil infrastructures. Previous studies have proposed
IFC-based new entities for the civil infrastructures, it takes long time to support them in BIM authoring software packages. In this
study, we proposed practical rules to apply IFC-based information modeling using BIM authoring software and additional new
entities for the civil infrastructure through attributes and information mapping. The availabilities of proposed method were examined
using the rail and sleeper information models based on an extended IFC data schema for the railway infrastructures.

Keywords - industry foundation classes(IFC), building information modeling(BIM), civil infrastructure, IFC
extension, information mapping
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of the additional IFC spatial entities for the railway infrastructure
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Table 2 IPF of BIM authoring software and IFC PSET-based rail and sleeper model

Component

IFC Model Data

#134= IFCBUILDINGSTOREY ("3AeNd0ZeX7Ex6q0OnFOebJ4” , #42,'B.0.",$,$,#132,$,'B.0.",.ELEMENT.,-4600.) :
#282137= IFCSLAB('0JNphQBD17Qsipa0msoG’,#42,"S:146785",8,"3450",#282103,#282134,"146785", . FLOOR.) :
#282146= IFCPROPERTYSINGLEVALUE('CSEMID’,$,IFCTEXT('S11216102 AP'),$):

#282147= IFCPROPERTYSINGLEVALUE('CSEM_Physical’,$,IFCTEXT("Sleeper: WOODENSLEEPER-NOTDEFINED'),$) :

Sle‘iper #282148= [FCPROPERTYSINGLEVALUE('CSEM Spatial’,$,IFCTEXT('L(1,1) : MAINTRACK-1500-0-DOWNLINE") $) :
#282199= IFCPROPERTYSET('0JN_phQBD17QsioVKOmsoG’,#42,  PSETARMODEL’,$, (#282146, #282147, #282148));
#982204= IFCRELDEFINESBYPROPERTIES(0JN phQBD17QsioFKOmsoG’,#42.$.$, (#282137) #282199) :
#317927= TFCRELCONTAINEDINSPATIALSTRUCTURE( 2qYKvFEvHAcPghyPJWirgR',#42.$.$, (4281575, #282137, ..., #306
680,...,4317749),#134);
#306680= IFCSLAB('0JNphQBD17Qsipq0mnh3’,#42,S:150322" $."S450” #306644. #306677.'150322", FLOOR.):
#306689= IFCPROPERTYSINGLEVALUE(' CSEMID’ . $ IFCTEXT('S11216102 AEE').$):
Sleeper | #306690= IFCPROPERTYSINGLEVALUE('CSEM Physical ,$,IFCTEXT( Sleeper: WOODENSLEEPER-NOTDEFINED'),$) ;
2 #306691= TFCPROPERTYSINGLEVALUE('CSEM Spatial’,$,IFCTEXT('L(2,2) :MAINTRACK-1500-5-UPLINE') $) ;
#306742= IFCPROPERTYSET('0JN phQBD17QsioVKOmnh3’,#42," PSETARMODEL’.$, (#306689.#306690, #306691))
#306747= IFCRELDEFINESBYPROPERTIES('0JN phQBD17QsioFKOmnh3’, #42.$.$, (#306680) ,#306742) ;
#140= IFCBUILDINGSTOREY (' 3AeNd0ZeX7Ex6qOnFOe5.Jg’ #42,'T.0. " $.$.#139.$,'T.0.", ELEMENT.,~4300.) :
#6214= TFCBEAM( 0AlirFECXEcw156fIFMcNS’, #42,"W: 138786 .$, " W: 131181, #6083, #6210, 138786 ,. BEAM.);
#6228= IFCPROPERTYSINGLEVALUE(' CSEMID’,$,IFCTEXT('S51216102 EP'),$):
#6229= IFCPROPERTYSINGLEVALUE('CSEM Physical’,$,IFCTEXT('Rail: MAINRAIL),$):
Rail | #6230= IFCPROPERTYSINGLEVALUE('CSEM Spatial’,$, IFCTEXT('L(1,1): MAINTRACK-1500-0-DOWNLINE ') $):
#6306= IFCPROPERTYSET('0AlirFECXEcw1578FFMcNS’,#42,"PSETARMODEL,$, (#6228, #6229, #6230));
#6311= IFCRELDEFINESBYPROPERTIES( 0AlirFECXEcw157T0FFMCNS' #42 $.$. (#6214) #6306) ;
#318316= IFCRELCONTAINEDINSPATIALSTRUCTURE(' 2qYKvFEvHAcPghyPIWirgr #42.$.$, (#237, .. #6214, .. #281451),
#140):
Table 3 IPF of exteded IFC-based rail and sleeper model
Component Model Data Based on Extended IFC
#282137= IFCTRACKSLEEPER('0JNphQBD17Qsipa0msoQ’,#42,’S: 146785 $,'S450",#282103, #282134,'146785",.WOODENSL
EEPER., NOTDEFINED.):
#318316= IFCRELCONTAINEDINSPATIALSTRUCTURE(' 2qYKvFEvHACPghyPIWirgr #42.$.$, (#237 ... #6214, ..., #282137),
Sleeper | #318820):
1 #318818= IFCTRACKPART( 0eEdX7q0efWO548FOJgR04”, #42, 1(1,1)",$.$,£139,8, L(1,1),.ELEMENT., . MAINTRACK., 1500.,0.);
#318819= IFCTRACKLANE ('X7TE84GAETxndDgFEe48eXE’ #42,'L(1,1)",$,$,4139.$,'L(1,1)",_.ELEMENT., DOWNLINE.):
#318820= IFCTRACK( 3AeNd0ZeX7Ex6q0nFOe5Jg’ #42,/L(1,1).$.$,#139,$,'L(1,1)",.COMPLEX.) :
#318821= IFCRELAGCRECATES('37AmaAzHzEEfEeOYAisCen’, #42.$.$, #318820, (#318818,#318819));
#306680= IFCTRACKSLEEPER( 0JNphQBD17Qsipa0mnh3’,#42,'S:150322".$, S450", #306644, #306677,'150322",.WOODE
NSLEEPER., NOTDEFINED.)
#318822= IFCRELCONTAINEDINSPATIALSTRUCTURE('2qYKvvH4cPgyPJrerSREF #42.$.6, (#287877.....#306680,...).
Slecper | 7318525):
5 #318823= IFCTRACKPART( 0eEd8XqOefW05 8FOJgE04’ #42,'1.(2.2)" $.$,4139.$./1L(2,2)", ELEMENT., MAINTRACK .,
1500..5.):
#318824= IFCTRACKLANE ('XSr84GETxndDgEe48eXE’ #42,'1.(2,2)" $.$,#139.$./1L(2.2)", ELEMENT., UPNLINE.):
#318825= IFCTRACK('3AeNd0 eX7Ex6q8nFOebgg’ #42,'L(2,2)" $.$,4139.$.'L(2,2)", COMPLEX.):
#318826= IFCRELAGGREGATES('g7Am AzHzG3fEeOYAisCen’, #42,$,$,#318825, (#318823,#318824));
hail | #6214 IFCTRACKRAIL( OALIrFECXEcwIS6IFMeNS’ #42, W:138786".$., W: 131181' #6083,#6210, 138786",. MAINRAIL.):

* spatial information: the same as "Sleeper 1
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