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• Automated Floor Area Compliance
• Schedule updates automatically

• Minimum rework & measuring

• Architects Practice – Planning & Further 
Information Stages

• 178 Housing Development

• Estimated 60-70% Less time spent on floor 
area schedule & checking



1. Introduction
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• Working in design offices and seeing first hand the manual processes.

• …..human interpretation causes inconsistencies in applying Building 
Regulations (Solihin & Eastman, 2015). Producing, updating and 
quality assuring such processes is inconsistent and unreliable (Preidel
& Borrmann, 2016).

Research Motivation
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• Establish the problem of manual checking tasks.

• Propose a solution through development.

• Implement the solution and evaluate in practice.

Source: Design Science Methodology

Research Objectives
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Research Methodology

• General Methodology of Design 
Research - (Von Alan et al., 2004).

• Proposed methodology for BIM 
research by Dermot Kehily DIT, CITA 
2015.



2. Compliance Checking Practice - Challenges & Benefits
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• Time

• Error in information

• Rework

Compliance Checking Practice Compliance Checking Practice Compliance Checking Practice Compliance Checking Practice ---- ChallengesChallengesChallengesChallenges
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• Streamline business approaches in the construction industry 

• Improve application turnaround time.

• Increase quality and productivity. 

• Reduce the burden of compliance with regulations.

• Provide feedback to assist Architects and clients in designing 
buildings.

Source: Singapore BCA Corenet

Compliance Checking Practice Compliance Checking Practice Compliance Checking Practice Compliance Checking Practice ---- BenefitsBenefitsBenefitsBenefits



3. Dynamo (Visual Programming Software)
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• Open Source Software (Democratic)

• Included in Revit as a free plugin

• Some knowledge of how to use

• Conceptual graph

Why Dynamo ?

Figure 4 - Conceptual Graph Method (Solihin & Eastman, 2015) 
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Other Visual Programming Tools

• Flux

• Grasshopper



4. Conceptual Graph Method & KBIM Study
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The process adds a constraint or rule of the building regulations 
through nodes and relations. The CORENET system in 
Singapore applied the same rule method….(Solihin, Shaikh, 
Rong, & Khee, 2004).

Figure 4 - Conceptual Graph Method (Solihin & Eastman, 2015) 
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Figure 1 - KBIM Lookup Table (Choi & Kim, 2015) 

A study in Korea “KBIM Assess” to

merge compliance checking with

Planning System.

Figure 3 - Process for the Legality System Based on Open BIM - (Choi & Kim, 2015) 



5. Conduct the Data Collection: Surveys 
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Survey Results

• BCAR

• Floor Area Compliance

• Planning Standards

• Fire Regulations

• Accessibility Regulations



6. Global Compliance Automation - Review
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• Singapore BCA BIM E-Submission (2016)
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• E-Plan Check Singapore (2005)
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• Australia DesignCheck (2006)

• Object based models to determine “Design for access and mobility”

• ByggSøk Norway (2009)

• IFC models for planning & zoning regulations & accessibility

• Based on Singapore checking system

• USA International Code Council SmartCodes

• Upload model, returns XML or Excel table like feedback to designer
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• US GSA Project (2007)

Spatial information is identified. 

This information is tagged to IFC 

parameters and linked to 
compliance standards of minimum 
floor areas.

Figure 12 - Definition of Spatial Information According to GSA Guidelines 

(GSA, 2006)



7. Solution Testing
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S1 - Solution No. 1 – Proof of Concept
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Solution No. 2
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Data Visualisation



Possible Limitations – Questionnaire 
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• Do you see any drawbacks or benefits to the computer automation of design information ?

• Benefits, particularly in the likes of storage where the lesser importance areas get a little less 
priority in the beginning of a project.

• Yes it's just leads to more inflexible rules

• Laziness of design?

• I would see a lot of benefits, in a way that it would help to keep the information clear and easier to 
understand.

• May be too rigid at design stage, but would decrease the need for redesign of areas at tender/ 
working stage.

• Extra check at design/planning stage

• Drawbacks - ability to interpret grey areas - over reliance meaning things may not be picked up if 
the automation misses something Benefits - early regulation input



BCAR Dynamo Applications – All following Dynamo scripts are not my work.



Automated Compliance Checking: A Visual Programming Approach

Evacuation

Distance from a given point and an 

exit.
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Accessible Door Changing the door width if space is accessible to wheelchair 

users. Source Johan Cathryn Datech Solutions
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Head Height to Stairs

What is the free height from 

any step up to parent objects.
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In Summary..

• Global Automation in Compliance Checking is growing in adoption

• Limitations and areas for further development require attention.. Possible 
research project… Roadmap to Ireland adopting Automation in Local 
Councils – Planning & Building departments

• Dynamo can be applied for BCAR compliance pre-checks

• Floor area compliance using Revit to Dynamo demonstrated benefits 60-
70% Time Reduction



Jonathan Reinhardt - Datech Solutions


