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Schedule exchange:

• XML and spreadsheet-based

• Difficulties in interpretation arise from: 

• Project management software

• Language

• Project-specific abbreviations

• Scheduling methodology 

→ Loss of information

Goal:

• Automated interpretation of schedules

• Understand process dependencies

Problem Statement and Goal
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Linking IFC and Schedule
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Created in BIM-

authoring tool

Created in project 

management 

software

Link building element with 

corresponding process

https://youtu.be/5A6RyltDtn8?si=zgBExkDKEXISNkRK
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• Systematical breakdown of construction 

project into manageable parts 

• Level of detail can be selected for every 

work package individually 

• Dependent on organizational structure of 

the project and its individual partners

Work Breakdown Structures
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Decomposition criteria are essential to interpret 

the meaning of individual work packages
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• Analysis of schedules of 8 past and ongoing 

real-world construction projects 

• Manual identification of the used process 

decomposition criteria 

• Additional guidance through construction-

related classification systems (OmniClass, 

UniClass, etc.)

→ 9 categories of decomposition criteria

Process Decomposition Criteria
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Main Requirements:

• Decomposition criteria

• Process dependencies

Data Schemata for Process Modeling
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Existing Schemata:

• IFC / ifcOWL

• DiCon

• CTO

• IoC

• DTC

Limitations:

• Only some of them cover process dependencies

(start-start, end-start, etc.)

• Most of them cover only a generic process 

decomposition (e.g. IfcRelNests)
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• Process as central class

• Decomposition criterion 

(+ 9 individuals)

• Process preconditions with 

sequence types (start-start, start-end, 

end-start, end-end)

• Resources: worker, equipment, 

formwork, materials, etc.

• Reuse of BOT for building-related 

aspects

• GeoSPARQL used for representation 

of geometry (optional usage) 

Construction Schedule Ontology (CSO)
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Integration with the following ontologies 

can be achieved with little effort:

• DiCon

• CTO

• IOC

• ifcOWL

Changes required for DiCon:

• Add 6 sub-properties for 

dice:hasSubActivity

• 4 subclasses of 

dicv:CompositeConstraint for 

process sequences

Integration into Existing Ontologies
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dice:hasProcessPhase

dice:hasLocationPhase

dice:hasObjectPhase

dice:has_____Phase

dicv:CompositeConstraint

dicv:EndStartConstraint

dicv:StartStartConstraint

dicv:______Constraint
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Spanish construction project of a hospital building

Available planning information:

• IFC file

• Schedule as Excel export (Primavera)

• Manually added decomposition criteria

Case Study – Linking IFC and Schedule
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Graph setup:

• IFCtoLBD Converter

• xBIM for extraction of further 

IFC information

• Newly implemented schedule 

converter
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• Traversal of process hierarchy 

• Application of filtering operations 

dependent on the process decomposition 

criterion 

Case Study – Filtering Criteria
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Criterion Filtering

Element beo:BuildingElement subclasses

Location bot:Building, bot:Storey, bot:Space, 

bot:Zone

Phase / Construction Step / Method No immediate filtering

Property Values of datatype properties of 

beo:BuildingElement nodes

Equipment / Discipline / Material Type of resource assigned to process

Process 1

Process 1.1

Process 1.2

Process 1.3

Process 1.2.1

Process 1.2.3

Process 1.2.2

Process 1.2.4

254 ifc elements

110 ifc elements

90 ifc elements

54 ifc elements

22 ifc elements

22 ifc elements

16 ifc elements

30 ifc elements
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• Filtering operations applied to all 

processes

• Building elements linked with processes

• Elements colored according to their 

corresponding process for visualization 

purpose

Challenge:

• Load-bearing and non-load-bearing 

walls only distinguishable by their 

material

Case Study - Results
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Basement

Ground floor

1st floor

2nd floor
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• Identification of process decomposition 

criteria

• Well-defined representation of processes 

and their dependencies

• Semi-automated linking of schedule and 

IFC elements

Conclusion
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• Similar naming used in the schedule and 

IFC file

• Use of project-specific abbreviations

• Mismatch between granularity of the 

schedule and IFC file (automated splitting of 

IfcBuildingElements not covered)

• Manual effort to assign decomposition 

criteria

Limitations
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Future Work:

• Natural Language Processing 

• Integrate CSO into an existing ontology

• Investigate on subclasses for 

decomposition criteria 

Future Work  - Other Applications
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Other Applications:

Automated schedule interpretation

• Integration into simulation systems

• Coordination between contractor and 

subcontractor

• Schedule consistency checks
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Many national and international classification 

systems:

• MasterFormat

• Uniformat

• Omniclass

• CoClass

• ISO 12006-2

• ISO 81346-12

Helpful in defining decomposition criteria

Classification Systems in Construction 
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Data Schemata for Process Modeling
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Digital Twin Construction Ontology (DTC):
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Data Schemata for Process Modeling
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Internet of Construction Ontology (IOC):
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