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Abstract In this study, a query language was developed to supplement the information retrieval and model
regeneration in the case of Industry Foundation Classes (IFC)-based civil infrastructure information models. First, the
IFC objects to represent the structural components, entities to manage the related properties, and relationships to
connect with the mentioned elements were analyzed in a point of information flow. The results confirmed that the
end-users could have problems with access and comprehend the properties and its relationships in the IFC file.
Second, the IfcPropertySet-focused query method and applicable stand-alone module were proposed referring to the
previous Building Information Model Query Language (BimQL). The availabilities of the proposed method were
examined using the rail and sleeper information models through information retrieval and model regeneration. The
most important advantage of the proposed approach is the IFC-based information retrievals that can guarantee the
interoperability between software packages.
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Fig. 2. Objects, properties, and relationships in IFC architecture

Table 1. Data example of IPF

IFC Model Data

#585461= IFCSLAB (2DYBwWMW7v47819WApKxqq2',#42,'sleeper:sleeper:278356',$,'sleeper:sleeper,#585427,#585458,'278356',.FLOOR.);

#585235= IFCPROPERTYSINGLEVALUE('Level',$,IFCLABEL('Level: B.O. Footing),$);

#585236= IFCPROPERTYSINGLEVALUE('Moves With Grids',$,IFCBOOLEAN(.T.),$);

#585473= IFCPROPERTYSINGLEVALUE('Height Offset From Level',$,IFCLENGTHMEASURE(-225.),9);
#585474= IFCPROPERTYSINGLEVALUE('Host',$,IFCTEXT('Level : B.O. Footing'),$);

#585483= IFCPROPERTYSET(2DYBWMW7v47819XhZKxqq2',#42,'Constraints',$,(#585235,#585236,#585473,#585474));
#585487= IFCRELDEFINESBYPROPERTIES(2DYBWMW7v47819XxZKxqq2',#42,$,8,(#585461),#585483);

Table 2. IFC entities for object, property, relationship and its explicit attributes

Entity Name Explicit Attribute Defined by
(Globalld, OwnerHistory, Name, Description, — IfcRoot
ObjectType, - IfcObject

IfcSlab ObjectPlacement, Representation, — IfcProduct

Tag, g IfcElement
PredefinedType) — IfcSlab
(Globalld, OwnerHistory, Name, Description, — IfcRoot

IfcPropertySet

HasProperties)

— IfcPropertySet

IfcRelDefinesByProperties

(Globalld, OwnerHistory, Name, Description,

RelatedObjects, RelatingPropertyDefinition)

d IfcRoot

— IfcRelDefinesByProperties

IfcPropertySingleValue

(Name, Description,

NominalValue, Unit)

- IfcProperty

— IfcPropertySingleValue
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Table 3. Functional semantic data format for the rail
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in this study

Element ID Data Format Example
Rail, Sleeper CSEM .
(D) D Identifier S51216102_EP
Rall " 11"
(Physical CSEM | "Rail: Predefin | p 11 MAINRAIL
_Physical edType
element)
Sleeper CSEM "Sleeper:"Prede | Sleeper:WOODE
(Physical Physical finedType-Func | NSLEEPER-NOT
element) = tionType DEFINED
Rail, Sleeper | o iﬁfgﬁ“’“?ﬁjﬁf L(1,1:MAINTR
(Spatial Soatal Ge ypsel kCO ACK-1500-0-DO
element) —Ppaua augeslack WNLINE
ccupationType
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Query Sentence (3):
SELECT $Varl. ALL WHERE $Varl.EntityType =
IfcPropertySet
SELECT $Var2 := $Varl Attribute.HasProperties
SELECT $Var3 := $Var2 Attribute
WHERE $Var3 Name = "CSEM_Spatial”
AND $Var3 NominalValue = "L(1,2)+”
SELECT $Vard :=$Var2 Attribute
WHERE $Var4.Name = "CSEM_Physical”

AND $Vard NominalValue = "Sleepers”
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