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Automated rule 
checking of BIM for 
performance-based 
building regulations 



•  New Norwegian Building Regulations (2015?) 
–  Opportunities and needs for adapting the regulations in order to 

facilitate automatic rule checking related to Building Information Models 
(BIM) will be considered. 

•  A new project at Standards Norway may provide a basis  
–  Goals 

•  Standardize the computable rule development process 
•  Standardize the computable format for delivery of rules 

–  Starting with two Norwegian standards 
•  NS 3940: Areas and Volumes of Buildings 
•  NS 11001 part 1 and 2: Universal Design of Building Works 

 
 



Automated rule checking – main prerequisites 

1.  Design in accordance with the Approved Document (Acceptable Solutions) 

–  Quantitative/measurable operative requirements 
•  Dimensions, classes etc. 

2.  Alternative (performance-based) design 

–  Standardized verification methods 



Reference: SINTEF Building and Infrastructure 
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Graphic originated by Patrick MacLeamy 

Establish the 
operative 

requirements 

Step 1:  
Do the operative 
requirements fulfil 
the building 
regulations? 
 
 

Step 2:  
Is the wall 
construction 
meeting the 
operative 
req.? 

Step 3:  
Is the wall construction 
correctly executed in the 
building? 
 
 
 
 

Rule checking on 
regulatory level 



NKB Hierarchy 



Examples	   Performance-‐based	  design	  
is	  possible	  

(Verifica<on)	  

Prescrip<ve	  design	  
(Approved	  document)	  

Placement	   X	  

Max.	  building	  height	  and	  
building	  density	  

X	  

Min.	  outdoor	  area	   X	  

Outdoor	  accessibility	   X	  

Indoor	  accessibility	   X	  

Energy	  efficiency	   X	   X	  

Indoor	  climate	   X	   X	  

Structural	  safety	   X	   X	  

Fire	  safety	   X	   X	  



Functional 
requirement 

A 
Construction 
works shall 
be designed 
and executed 
for rapid and 
safe escape 

Operative requirement 
a1 

A fire alarm system has to be installed 

Operative requirement 
a2 

Two or more exits 

Operative requirement 
a3 

Minimum door widths 

Operative requirement 
a4 

Maximum length of escape route 

Operative requirement 
a5 

Escape route designed for safe escape 
 

Operative requirement 
a6 

Minimum structural fire resistance 
 

Approved document (”acceptable solutions”) 

Qualitative req. 



Previous regulations/Approved document: 
Word/pdf format 

Building regulations Approved document 



Building regulations Approved document 

Regulations/Approved document 2011: 
XML format 

NEW 



Functional 
requirement 

A 
Construction 
works shall 
be designed 
and executed 
for rapid and 
safe escape 

Operative requirement 
a1 

A fire alarm system has to be installed 

Operative requirement 
a2 

Two or more exits 

Operative requirement 
a3 

Minimum door widths 

Operative requirement 
a4 

Maximum length of escape route 

Operative requirement 
a5 

Escape route designed for safe escape 
 

Operative requirement 
a6 

Minimum structural fire resistance 
 

Alternative design - verification methods 

Qualitative req. 



Functional 
requirement 
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Construction 
works shall 
be designed 
and executed 
for rapid and 
safe escape 

Operative requirement 
a1 

A fire alarm system has to be installed 
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a2 

Two or more exits 

Operative requirement 
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Minimum door widths 

Operative requirement 
a4 

Maximum length of escape route 

Operative requirement 
a5 

Escape route designed for safe escape 
 

Operative requirement 
a6 

Minimum structural fire resistance 
 

Approved document (”acceptable solutions”) and verification methods 

+ sprinkler 

Qualitative req. 



Functional 
requirements 

Operative 
requirements 

Performance 
based design 

Analysis 
methods 

Performance/
acceptance 

criteria 

Verfication method 



1. Design 
supposed to be 

according to 
Approved 

document (AD) 

Performance 
based design 

2. The building 
is fairly similar 
to the AD-
building 

3. The building 
has major 
differences 

compared to 
the AD-building  

AD-‐building	  
	  

Opera7ve	  
requirements	  

Automated rule 
checking 

(”collision check”) 

Automated rule 
checking 

(”collision check”) 

Analysis 
methods 

Perf./accept. 
criteria 



Reference building design 

Automated rule 
 

checking 
(”collision check”) 
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Verification check - alternatives 

•  Human interaction - as of today 
–  Independent verification/peer review 

•  Partially mandatory in Norway from 2012 (fire safety design, 
energy efficiency etc.) 

•  Automated check - prerequisites 
–  Standardized analysing (calculation) methods and corresponding 

performance/acceptance criteria 



Thank you for your attention! 


