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The Development Method of IFC Extension Elements
using Work Breakdown Structure in River Fields
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Abstract As the application of BIM (Building Information Modeling) to the civil sector has become practical, and
mandatory for road projects, the standardization, development of systems, etc. for the application and operation of
BIM are required. In particular, it is important to develop BIM data standards for producing, sharing and managing
the lifecycle data of civil facilities because they are commonly national public facilities. The BIM data standards have
been developed by utilizing or extending IFC (Industry Foundation Classes), which is an international standard, but
schema extensions of river facilities has not been developed thus far. This study proposes an approach to an IFC
extension for river facilities using the WBS (Work Breakdown Structure) as a fundamental study for IFC-based
schema extension in the river field. For this purpose, the research was carried out as follows. First, the IFC extension
development method was selected to represent the river facilities by analyzing the existing IFC structure and previous
research cases for the IFC extension. Second, extended elements of the river facilities were identified through an
analysis of the WBS and classified according to the high-level structure of the IFC schema. Third, the classified
elements were arranged based on the IFC hierarchy and the IFC schema extension for river facilities was established.
Based on the suggested extension method of IFC schema, this study developed the schema by defining the element
components and parts of river facilities, such as distribution flow elements and deriving their detailed types and properties.

Keywords : BIM(Building Information Modeling), IFC(Industry Foundation Classes), Product Data Modeling, River
Facility, WBS(Work Breakdown Structure)
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Table 2. Deriving Elements of the IFC perspective using WBS

IFC based Extension Classes

WBS Components

Supertype Entity Level Subtype Entity [Entity Type]
1 River
[River-bed Maintenance Facility, Erosion Control Facility, Reservoir Facility, Navigation Facility,
2 Environmental Facility, Bulkhead Facility,
Internal Drainage Facility, River Mouth Facility]
3 Levee, Zone
feSpatialElement 4 [Left Bank/Right Bank/Common]
5 Section
6 Detention Basin [Facility for River Ecosystem, Aquatic and Recreational Facility, Facility for
Water Quality Condition]
7 Riffle, Pond
2 Levee, Rivetment, Weir, Flood Gate
Drop structure, Check Dam, Navigation Dam, Navigation Lock, Drainage Pump Station, River
6 Barrage, Drainage Gate
[Levee Type/High-altitude Area Type/Low-altitude Area Type, Inlet/Detention/Outlet, Fixed
IfcCivilElement Weir/Movable Weir]
Revetment Head, Toe Protection, Slope protection, Toe Stone, Apron, Bulkhead Wall, Lock
7 Chamber, Lock, Detention Basin
[Pond Basin/Vegetated Infiltration Basin/Grassed Waterway Basin, Upstream of Lock
Chamber/Downstream of Lock Chamber]
6 Spur Dyke, Ground Sill Work
IfcElementComponent
7 Perch, Crib [Krippen Spur/Timber Spur/Concrete Block Spur/Stone Spur]
Culvert Pipe, Fish Ladder, Waterway, Pumping System
IfcDistributionElement 6

[Navigation channel/Waterway in High-altitude Area/Grassed Waterway]
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KeCivilElement

1
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Fig. 5. Extension IFC Schema for River Facility
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