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ABSTRACT: As BIM(Building Information Modeling) technology advances in architecture around the world, projects and industries
using BIM are increasing. Unlike previous developments that were limited to buildings, BIM is now spreading to other fields such as civil
engineering and electricity. In architecture, BIM is used in the entire process from design to maintenance of a building, and IFC(Industry
Foundation Classes), a neutral format with interoperability, is used as an open BIM format. Since firefighting requires intuitive 3D models
for evacuation and fire simulations, BIM models are desirable. However, due to the BIM model, which was developed centered on building
objects, there are no objects and specific properties for fire evacuation in the IFC scheme. Therefore, in this study, when adding a new
object in the firefighting area to the IFC schema, the IFC interoperability is not broken and the building WBS(Work Breakdown Structure)
is analyzed with a hierarchical system similar to the IFC format to define the scope for a new object and the firefighting part within of the
building WBS to derive a firefighting HBS(Hierarchy Breakdown Structure) with the extension of the object-oriented IFC file. And according
to HBS, we propose an IFC schema extension method. It is a methodology that allows BIM users to instantly adapt the IFC schema to
their needs. Accordingly, the methodology derived from this study is expected to be expanded in various areas to minimize information
loss from IFC. In the future, we will apply the IFC extension methodology to the actual development process using HBS to verify that it is
actually applicable within the IFC schema.

KEYWORDS: BIM(Building Information Modeling), WBS(Work Breakdown Structure), IFC(Industry Foundation Classes), Fire Safety, Hierarchy
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Table 3. Classification of fire safety elements

IFC besed
Extension Classes

Fire Safety elements in
Hierarchy Breakdown Structure(HBS)

Subtype Entity [Entity Typel
5 IfcDoor, IfcWall, IfcFloor, IfcMaterial, IfcStairs

Supertype Level

IfcBuildingElement
6 IfcFireDoor, IfcExplosionProofWall, IfcHeliport

FireSafetyMachanicEquipment,
FireSafetyElectricEquipment
IfcFireExtinguishingEquipment,
IfcFireSuppression IfcFireExtinguishingWater Equipment,

Element IfcFireExtinguishingActivityEquipment, IfcDetection
Equipment, IfcSignalReceiver
IfcFireExtinguisher, IfcSprinkler, IfcHydrant,

6 IfcWaterReservoir:
4 FireSafetyMachanicEquipment,
FireSafetyElectricEquipment
lfcEvacuation 5 IfcEvacuationEquipment, IfcWarningEquipment,

lfcGuidanceSign

IfcFireEvacuationAlarm, IfcLeakageDetector,
6 IfcRescueStand, DescendingForce,
EvacuationGuidanceLight
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