
ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Case Study 2  Statutory Approval

Statutory Approval in …….  ONE Second



Technology
Organization
Process

Low hanging fruits Advanced BIM Long term ambitions

Engage
Foster engagement 
from government, 
software & industry

Technology
ISO 16739 – IFC, ISO 
12003-2 IFD, ISO 29481 
IDM, ISO 19650 
Information 
Management, ISO xxxxx
BIM-GIS, Archive

Evaluate
Measure, evaluate and 
assess the impact and 
maturity of BIM 

Sustain
Adapt and maintain the 
transition to

Roadmap to automated regulatory processes in 
construction through BIM

Desired state
• Government collaborate and share 

knowledge concerning automated 
permitting processes and code 
checking

Desired state
• Complete set of standards 

supporting automated regulatory 
processes

• Support from software

Desired state
• Consistent metrics and 

measurement processes
• Regular feedback of maturity on 

national level

Desired state
• Harmonized regulatory processes
• Relevant standards & guidelines

Create a movement to BIM

Inform the community through outreach programs and promotion

Engage government regulatory bodies and push for strong 
leadership at state level

Develop and communicate a BIM 
strategy

Develop process templatesDevelop Exchange 
Requirement guidelines

Develop regulatory MVD

Develop specification certification

Develop metrics and KPI’s for 
consistent performance and 

capability assessment

Inspired by buildingSMART Canada Roadmap

Implementation
Guidelines, templates  
to support 
implementation

Desired state
• Widespread and consistent 

government demand
• Capability to fulfil the demand

Develop machine readable
Regulation language

Develop a maturity model/ capability assessment 
framework

Communicate and compare 
performance and maturity 

level

Document and promote success stories

Align and maintain buildingSMART specifications and guidelines with ISO

Develop a guide for implementing national digital BIM platforms

Terminology

IFC properties

Regulatory Room



e-Submission common guideline for introduce BIM to building process
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Building process

Building Authority Process

High Level Building Application Process
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e-Signiture e-Signiture e-Siguniture

e-Signiture e-Signiture e-Siguniture

a) Establish e-submission platform
b) Initiation of BIM to paperless process as trial
c) Adaptation of guideline of preparing BIM model for submission
d) Step by step mandatory e-submission
e) Seeking further efficiency



ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

openBIM ePermit and Code Checking

Presenter Notes
Presentation Notes
ACCA has one of the largest ecosystem of BIM Authorings and BIM Tools that exchanges their data between them and with other software thanks to the IFC file format for the creation of the BIM model.

All the BIM management components are software already certified by buildingSMART, such as usBIM.platform, our Common Data Environment solution, for ensuring maximum collaboration and correctness of open data handling in any process and phase of the building life cycle
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User starts
the 

ePermit
process

User provides
legal documents
in a digital way

User provides
IFC model for 

Code Checking

User enriches
IFC model for 

Code Checking

The system produces
the enriched IFC 
model and the 

required drawings
and plans in a 

standardized way

Counter
check by 

the 
authority

The 
building 
permit is
granted

Building ePermit simplified process:

Keypoints:
• All the data will be exchanged using open formats
• All the data will be gathered in one single place, where also the communication between the 

actors will occur

This means that it will be easy to combine all the available open data and make further analysis 
and it will be evidence of how useful the open formats really are
The keypoints aims to give an EVOLUTION of the current process and procedures rather than a 
REVOLUTION from the actors point of view, using tools and instruments already available today

Presenter Notes
Presentation Notes
So what we have done is that we imagined a simple yet typical workflow to estabilish the actions to be undertaken by the actors involved in the process of a building ePermit request and as you can see we came up with this workflow in which … 

… EXPLAIN WORKFLOW ...

Now there are a couple of keypoints that we would like to point out and they are the fact that … and that …

… EXPLAIN KEYPOINTS …

This gives us a clear advantage in the sense that having all that data in open format it will be easy to combine all of that to make further analysis and it will be evidence of how useful  the open formats really are

These fundamentals aims to give an EVOLUTION of the current process and procedures rather than a REVOLUTION from the actors point of view and does so using tools and instruments already available today.
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Presenter Notes
Presentation Notes
Before going into the details of each step, we have to solve the problem of finding reliable way to communicate between the user and the regulatory body and where to store all the data

The solution is to use a Common Data Environment and in our case the ePermit service is based on usBIM.platform, which is specialized in using open data format such as IFC models.
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User starts the ePermit process

User starts
the ePermit

process

User provides
legal documents
in a digital way

User provides IFC 
model for Code 

Checking

Presenter Notes
Presentation Notes
So the ePermit service builds up on that CDE and when the user wants to start the process he can do so directly from the website of the municipality where he is subscribed to the service …
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User login

Presenter Notes
Presentation Notes
…using it’s own username and password in order to login into his dashboard…
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User panel

Presenter Notes
Presentation Notes
…here he can see the status of all of his ePermit requests or can start the process for a new one.
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User provides legal documents in a digital way

User provides
legal documents
in a digital way

User provides IFC 
model for Code 

Checking

User starts
the ePermit

process

Presenter Notes
Presentation Notes
Let’s suppose the user wants to start a new ePermit process…
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User provides legal documents in a digital way

Presenter Notes
Presentation Notes
…the first thing he has to do is to provide legal documents in a paperless way.

In our example, based on Milan’s municipality the user has to download, fill and upload again the national standardized PDF for the request as prescribed by law
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National standardized PDF model filling

Presenter Notes
Presentation Notes
So here is the user filling the PDF
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National standardized PDF model data extraction

Presenter Notes
Presentation Notes
And here we see that once uploaded, all the data will be automatically extracted from the PDF, as it is an open format, and stored in the CDE along with the document itself. 

While this may seem a simple and common operation, in reality we have actually automatically extracted all the information contained in it and that means that the document itself is completely digitalized in a not pre-estabilished data base on the CDE. This means that, in general, the data can come from any source and have any representation.

We will make that data useful as we will see for filtering when searching for particular requests from the regulatory body side and, more importantly, how the data will be used for analysis and connections with the other open data available.
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IFC model upload

User provides IFC 
model for Code 

Checking

User enriches IFC 
model for Code 

Checking

User provides
legal documents
in a digital way

Presenter Notes
Presentation Notes
So far so good. Now it’s time for the user to provide an IFC model for the Code Checking…
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IFC model upload

Presenter Notes
Presentation Notes
…the user is only required to just export the IFC model from his BIM Authoring of choice and upload to the platform. 

This is very important and means that the BIM Authorings can continue to produce their open data, and in particular IFC models, as they are already doing today.
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Code Checking in IFC (in theory)

Presenter Notes
Presentation Notes
Now, the question about Code Checking in IFC is quite complex, but we can sum up as follows:

There are a number of different Building Codes and we have analyzed them in a study in collaboration with the Politecnico di Milano, here we see an example where we see the Milan’s and London’s codes That have many similarities but also many differences.

This means that the requirements, and not only the formulas used for calculous, may be different between different Building Codes.

Some of the most common requirements that we find again and again include for example: 
The openable and glazed surface of windows or 
The grouping of spaces in as many categories as needed such as 
	gross or net area and volumes 
	aggregations relative to fire compartments
	Destination of use
	Type of area
Etc.

All the Building Codes will be probably converted in machine redable laws in the future, but that’s not the only problem…
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Code Checking in IFC (in theory)

Presenter Notes
Presentation Notes
In fact a generic IFC model, that is, the digitalization of the building in openBIM format, may not be exhaustive for a specific need (in our case the Code Checking)

And we know that the theoretical solution exists and it is to use the openBIM methodology and technologies in order to estabilish the informations needed for a specific exchange scenario (the so called Information Delivery Manual) and extract from it the Exchange Requirements allowing the interested software to implement such Model View Definition (with an optional software certification process for it).

But given the fact that building codes are very different and may require different, specific information, it may very well happen that each municipality decides to invest and develop a specific MVD (which may be based on a more generic one regarding the Code Checking in general) so that we will be in a situation in which we will have different, specific MVDs for different, specific Building Codes.




ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Coordination
View
2.0

Others
…

The situation today

Presenter Notes
Presentation Notes
Today the situation is more like that there are a number of BIM Authorings mostly certified for the IFC2X3 Coordination View 2.0 MVD, and certifications for IFC4 Reference View will come next…
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Code Checking in IFC (in practice)

PROBLEM
Do we really think that all the BIM Authorings will be compliant with all the MVDs produced by 
each regulatory body?

Even if they do, there is no guarantee that all files produced by such BIM Authorings always
contains all the required information for Code Checking (i.e. some information may still be 
missing)

Presenter Notes
Presentation Notes
So the question is…do we really think that all the BIM Authorings will be compliant with all the MVDs produced by each regulatory body?

And even if they do, there is no guarantee that all files produced by such BIM Authorings always contains all the required information for Code Checking (i.e. some information may still be missing)
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Code Checking in IFC (in practice)

IDEA: from IFC to IFC
There should be specific BIM Tools that, starting with a common IFC 
model (e.g. Coordination View 2.0 files), may enrich it to be compliant 
with a MVD required from a specific regulatory body so it will be the 
regulatory body itself that will be interested and invest in the 
development of such BIM Tool, other than the interested software 
houses, and given the fact that we are using an open format, everyone 
who is interested in the development can contribute aswell 

MVD CV2.0
IFC 2x3 & 4 BIM Tool

new MVD
IFC 2x3 & 4

Presenter Notes
Presentation Notes
Our idea is that there should be specific BIM Tools that, starting with a common IFC model (for example the common Coordination View 2.0 files), may enrich it to be compliant with a MVD required from a specific regulatory body so it will be the regulatory body itself that will be interested and invest in the development of such BIM Tool, other than the interested software houses, and given the fact that we are using an open format, everyone who is interested in the development can contribute aswell 
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User enriches IFC 
model for Code 

Checking

The system produces the 
enriched IFC model and 
the required drawings

and plans in a 
standardized way

User provides IFC 
model for Code 

Checking

usBIM.code CODEmaker

CODEmaker is the BIM Tool that allows to digitalize, in IFC, the
required/missing information and save an enriched IFC model

CODEcontroller is the BIM Tool that allows to apply the Code
Checking itself using the newly added information

Presenter Notes
Presentation Notes
So the user is required to edit his generic IFC model, produced with any BIM Authoring, in such a way that it will contain the information needed for Code Checking purposes.

It does so by using the CODEmaker module which will allow him to edit the IFC in a similar way as he has used his BIM Authoring for modelling, trying to keep things as simple as possible but still allowing to insert all the required information in the model
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Focus: CODEmaker

Presenter Notes
Presentation Notes
Here we see some practical examples on how the CODEmaker module allows to add information on the IFC model.

The model is open and the available storeys are recognized so the user can work both in 2D or 3D. 

If there are no Spaces in the file, they can be added manual and in general, this is true for any kind of information needed. If the required information are already in the file, they can be recognized and modified if necessary as per the building code requirements, otherwise they can be created from scratch.

For simplicity this file already contained the Spaces.

Now, the first and one of the most important things to do when we talk about code checking as we have seen from the previous Building Codes is the classification of the Spaces in proper categories, creating hence different zones for the spaces with different purposes.

Here we see how it is done and in particular in this example, we have a Space that is called WC but that in the building code (that can be customized) it is called «bagno» which is «bathroom» in italian. This means that the user can call it how he wants in his BIM Authoring, but there is no equivocity once is classified with the regulatory body predefined schema.

Another very important information that must be made explicit is the Gross Area of the Spaces. 
This is quite different from municipality to municipality and ambiguous situations can arise, so the application has an automatic, customizable way to calcolate that but the user can always modify it to be compliant with the building code as shown in the example.
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Focus: CODEmaker

Presenter Notes
Presentation Notes
Another information that is necessary and almost never found in common IFC models are the openable and glazed surface of the windows. Here we see how we can graphically define such surfaces of a window so the user has to specify the glazed and the openable surface and the opening direction with a simple graphical input. 

All the data can be propagated to all the windows of the same type in the model to speed-up the information gathering phase.

With that information just inserted and the ones of the space in which the window is contained that we have calculated before, we can make other checks regarding for example the minimun lighting requirements applying formulas as prescribed by the regulatory code.
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Focus: CODEmaker

Presenter Notes
Presentation Notes
Another required information is the definition of the emergency exits.
Here the user is making clear to the authority the emergency paths and the exits.

Note that the software does not try to «suggest» the paths, rather is the user that explicitates them because they are the results of his calculous on how many people at most can travel on such paths, etc. so here he is only explicitating them adding specific object that will be available in the enriched IFC model
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Focus: CODEmaker

Presenter Notes
Presentation Notes
In every moment, based on the information already available in the file and the new ones inserted by the user, there is a diagnosis tool that shows if there is no compliance with the building code. 
This avoids the submission of models obviously erroneous.

We see for example that a Space «categorized» as Beedrom is less than the required minimum 12 square meters. The error is directly connected to the entities of the model so the user can see which are the entities with problems.

And here we see a room that has not enough light.

Last, a room whose height is below the minimum allowed (that was an error in the original model and can be modified).
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Focus: CODEmaker

Presenter Notes
Presentation Notes
Last, but not least, the application generates all the plans and drawings and given the fact that the Spaces have been categorized using a predefined classification, they will be standardized for all the IFC models (so they will have same colours, scale, etc.). That will be very important for the technician that will be in charge of the counter-check.

Also all the necessary tables with all the relevant data for the counter-check (such as Gross/Net Surfaces, etc.) are available and calculated based on the information of the model
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Regulatory body login

Presenter Notes
Presentation Notes
At this point the technician from the regulatory body can login in the same way as the user does…
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Regulatory body panel

Presenter Notes
Presentation Notes
And can choose among the requests that requires inspections using the values extracted and digitalized from the PDF for filtering and search on the different projects
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The system produces the 
enriched IFC model and 
the required drawings

and plans in a 
standardized way

User enriches IFC 
model for Code 

Checking

System generated folders

Counter-
check by the 

authority

Presenter Notes
Presentation Notes
The enriched IFC, once uploaded from the user on the ePermit service, will automatically generate all required documentation (the drawings, the plans and the tables) that will go in a predefined folder structure that will be available to the regulatory body for the counter check of the Code Checking
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System generated enriched IFC model

Presenter Notes
Presentation Notes
Here we see the enriched IFC model, navigable on the browser, with the newly added properties and relationships on the right for a detailed visual inspection
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System generated plans and drawings

Presenter Notes
Presentation Notes
And all the standardized plans, tables and drawings as per the municipality regulamentation and customization
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CODEmaker is the BIM Tool that allows to digitalize, in IFC, the
required/missing information and save an enriched IFC model

CODEcontroller is the BIM Tool that allows to apply the Code
Checking itself using the newly added information

usBIM.code CODE controller

The system produces the 
enriched IFC model and 
the required drawings

and plans in a 
standardized way

Counter-
check by the 

authority

The building 
permit is
granted

Presenter Notes
Presentation Notes
The technician can then use the CODEcontroller module in order to carry his detailed counter check on the model
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The regulatory body has access to the same diagnosis tool with errors/warnings allowing to trace 
back the entities that do not respect the required regulations

Focus: CODEcontroller (1/2)

Presenter Notes
Presentation Notes
So he will have automatic procedures to verify the compliance with the regulatory code
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Focus: CODEcontroller (2/2)

The technician have at his disposal all the standardized drawings and plans for manual inspection

Presenter Notes
Presentation Notes
And he will have all the standardized drawings and plans for manual inspection, which in the end is very similar to what the “code checking” procedures are nowadays
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Connected Data

Presenter Notes
Presentation Notes
Some verifications or the generations of the content of some documents may be automatized, as an example we see that some of the data from the IFC model is automatically filled in the authorization model released to the citizen at the practice approval
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User starts 
the 

ePermit 
process

User provides 
legal documents 
in a digital way

User provides 
IFC model for 

Code Checking

User enriches 
IFC model for 

Code Checking

The system produces 
the enriched IFC 
model and the 

required drawings 
and plans in a 

standardized way

Counter-
check by 

the 
authority

The 
building 
permit is 
granted

Regulatory body approval / refusal

Presenter Notes
Presentation Notes
The technician, has, really, all the elements to approve or refuse the request, and if necessary can communicate back to the user and give him feedback for another iteration of the Code Checking procedure
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• We have seen how we conducted all the ePermit procedure using open formats 
exclusively (PDF, IFC, etc.) so no proprietary file formats are necessary at all

• All of the data and documents are acquired on the platform as open format and 
have being used for automatic checks, manual checks and for the automatic, 
standardized production of other technical drawings

• Again, all the data have been acquired in open format and are available on the 
platform as open format and hence usable for any other purpose

• Here demonstrated how it is possible to work on an IFC model directly to 
enrich it in order to start from a common, standard MVD such as the 
Coordination View 2.0, produced by most BIM Authorings, and be 
compliant with the MVD required from the municipalities that are specific 
for Code Checking purposes

CONCLUSIONS

Presenter Notes
Presentation Notes
We have seen how we conducted all the ePermit procedure using open formats exclusively (PDF, IFC, etc.) so no proprietary file formats are necessary at all

All of the data and documents are acquired on the platform as open format and have being used for automatic checks, manual checks and for the automatic, standardized production of other technical drawings

Again, all the data have been acquired in open format and are available on the platform as open format and hence usable for any other purpose
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