
SMARTcodes and e-Government



A Vision

� Designers, specifiers and others 
collaborate on a building information 
model (BIM) and submit to regulatory 
authorities for review 

� Regulatory agencies provide coordinated 
and automated plan review and issue a and automated plan review and issue a 
determination of compliance and permit 

� BIM is a basis for collecting information 
during construction and can be delivered 
to the owner as an “as-built”
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An Opportunity

• The building industry annual construction expenditu res 
are on the order of $5 trillion worldwide, of which  the 
U.S. comprises 30%

• The productivity of the U.S. construction sector ha s 
declined over the past 40 years

• Application and use of IT, particularly BIM and 
smartCODEs, has the potential to reduce constructio n 
costs by over 30%

• Resource, safety, economic, demographic, 
environmental and technical forces are driving the need 
to change how we deliver and maintain buildings

• Technology can help lead and drive change



The Big Picture
........the dynamic and seamless exchange, updating and 
maintenance of accurate, useful information on the built 
environment among all members of the building 
community throughout the lifecycle of a facility

….a smarter process ….a smarter process 
for managing the 
lifecycle of a project 
to enhance public safety

….continual access 
to and sharing of 
information about 
a building 



Building Information Model

A digital representation of 
physical and functional 
characteristics of a building (data)

… a shared knowledge source or 
database for intelligent 
information about a facility that 
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information about a facility that 
can be maintained over time that

… stays with the building forever

… can be seamlessly used by all

… must follow an established 
standard if BIMs are to contain 
needed information in a usable 
format
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Building Information Model



Major Medical Facility in California 
How close is BIM to reality?



Code Compliance Today
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Code Compliance Today

• Linear not circular
• Can be performed independently for each code
• Multiple agencies involved
• Difficulty sharing and collaborating on data
• Does not encourage collaboration with those regulated 
• Increased probability of errors
• Less efficient use of time and manpower resources
• Limited application of what IT has to offer



Code Checking 1

• Architects on average spend almost 50 hours per pro ject on code 
checking with 11% spending over 100 hours

1. Interoperability in the Construction Industry
McGraw Hill Construction, October 2007



Connecting Codes and BIM 

� 85% of architects see great potential in and expres sed interest 
in auto code checking

� Owners will increasingly take a leadership role in requiring 
BIMs due to ability to increase ROI through expedit ing plan 
approval and shorter time to occupancy

� Code officials are establishing strategic plans for  review and 
acceptance of BIM submittals

� The fire service is seeing the potential to use BIM  as a resource 
to protect the public



Building Regulatory 
Compliance Tomorrow



ICC                            Project Overview



Dictionary

� Terms

� Properties associated 
with each term

Insulation

�Type
�Material

� Enumerations of 
properties

� Data type

� Units associated with 
each property

�Material
�Density
�STC
�FS
�SDR
�Thickness
�R-value
�continuity 

Model View
Definition
(MVD)



Dictionary

� Energy, egress and access dictionary

� Coordinated with CSI OmniClass and 
global IFD efforts

MVD



SMARTcodes Protocol and Software

� SMARTcodes
protocol -
completed 
and validated

� SMARTcodes
builder – v1.0 
completed 
and tested 



SMARTcodes

� IECC SMARTcodes –
envelope and lighting 
drafted and “plug and 
play” with different MCS 
validated

� Egress and accessibility 
drafted

� Successful collaboration 
with two MCS for their 
application and use of 
SMARTcodes

� Successful collaboration 
with four BIM software 
vendors



Demonstration

� Availability of 
multiple BIMs 
for application 
and use in 
demonstrations 
and testingand testing

� Launch of 
enhanced on-
line 
demonstration 
of auto code 
check and 
manual code 
search



Automated Code Checking



Automated Code Checking



Why SMARTcodes ?

� Improved services

� High quality code searching

� Guided shortlists� Guided shortlists

� Automatic checking of proposals



The Basics

� Each building code is a tree of tests

� Each building project is made up of elements and sp aces

� For the project to pass the code, every element mus t pass the � For the project to pass the code, every element mus t pass the 
test

� Question: how does a wall pass the plumbing require ments?
� Answer: by showing it doesn’t apply.



What ‘s a check?

� A check is any section or sub-section that can be p assed or 
failed. Hence the symbol and box.

� Question: what is in a code that is not checks ?
� Answer: titles, definitions...



What  do you mean by 
highlighting ?

� Highlighting underlines phrases in four different c olors. 
Behind the highlighting we store the exact meaning,  using 
terms from a dictionary.

� Question: what does a check have to contain?
� Answer: a requirement� Answer: a requirement



What are the four colors for?

Highlight any phrase that means  ...

• more scope as a ‘select ’

• less scope as an ‘applies ’• less scope as an ‘applies ’

• ‘shall’/’must’ as a ‘requirement ’

• NB alternative Requirements

• ‘unless’ as an ‘exception ’

• NB composite Exceptions



Alternate requirements and 
composite exceptions 

These cases are quite common and will be 
discussed later:

� Two or more alternative Requirements 
� ... MUST DO THIS OR DO THAT.

� Two or more composite Exceptions� Two or more composite Exceptions
� ... UNLESS THIS AND THAT



Example: ICC IECC 2006 502 5

17 © AEC3 Ltd   27



Commentary

� Question: why has someone bubbled the 
ASTM reference ?

� Answer: because this is not a  part of the 
requirement – it’s a definition of a ‘perm’ and 
its measurement.

� Question: why is the ‘approval’ bubbled ?� Question: why is the ‘approval’ bubbled ?
� Answer: because this can not be checked 

except by an officer.



What goes behind an atom ?

� Specific Topic 
of Interest

� Property to be 
tested

� Comparison
� Target Value

• building element . 

vapor barrier

• permeance

• less than 
� Target Value
� Unit of 

measure.

• less than 

• 1.0

• perm



What information must be in the 
BIM ?

• buildingSMART IFC (ISO 16759) – IFC for short
• Coordination View MVD – project, site, building, sto reys, 

spaces, walls and slabs, beams, columns, footings, 
windows, doors and openings, mechanical, electrical  and 
plumbing parts, and their relationships... as commo nly 
produced already, produced already, 

• Plus ...



Building Information Models Plus

� Zone and System group definitions  
� Ceiling elements and Plenum spaces 
� Extra sets of information on ...

• Element and Opening  
• Project, Site, Building, Storey, Space  • Project, Site, Building, Storey, Space  
• Zone and System  
• Type, Material Layer Set, Material Layer, Material

.....



Beyond Plan Review

Availability of a contemporary and current BIM 
as a data resource for emergency responders 
and others during the life of the building

� Use the BIM as an information resource to capture 
change orders, construction information and change orders, construction information and 
commissioning data to yield an as-built BIM

� Maintain and enhance the                                          
BIM representing the                                                      
building as operated and                                                  
make it available when                                                     
issues arise that demand                                                 
timely and accurate                                                  
information on a building



E-government

� Facilitate current processes 
and develop new processes 
based on application of IT 

� Plans will evolve from hard 
copy to e-submission of 2Ds 
to BIMs

� Conduct virtual reviews in 
3D and 4D automatically



ePermitting Strategy
Mecklenburg County, NC



• Standards for BIMs, communication                       
and data interaction

• A new design and construction                  
process founded on interoperability

• e-Government software and                                   

Future Outlook for e-Government

• e-Government software and                                   
portals for BIM submittal and                                    
auto checking 

• More timely and accurate review and approval of 
plans

• More timely and robust construction review and 
record availability

• Better buildings and increased public safety



Summary

Availability of BIMs creates an 
opportunity for auto code 

checking and related products 
and services

Availability of SMARTcodes and 
auto code checking can drive 
demand for and use of BIMs



Thank You!
Any Questions?

ICC
500 New Jersey Avenue 
6th Floor
Washington, DC 20001

Stephen Benedict
Design + Construction Strategies, LLC


