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Description 

 

How about taking the value from your BIM models (building options, phasing, equipment 
placement) from preconstruction to the jobsite? And how about grabbing jobsite information 
(execution dates, consumed materials, purchase orders) to enrich your BIM models? This is now 
all possible with easy deployment and no extra cost using connected Revit models thanks to the 
Forge platform and the Revit API. Some of the key features are: 

- A custom UI that fits exactly the jobsite needs: quick filters, interactive visual reports 

- Ability to monitor the progress of construction work with a 4D visualization experience and 

a calendar module 

- Input forms and back-end database to collect the real execution data.  

This class is the story on how Vinci Construction has developed with Autodesk consulting a Forge 

prototype that meets all the above criteria. We will expose the workflow and demonstrate how we 

leverage the different API functionalities in Revit and Forge, coupled with BIM 360 docs.   

 

Learning Objectives 

• Understand how to leverage BIM 360 docs and the Data management API and to 
let the user run the Forge application directly on his Projects 

• Understand the benefits of the Forge Viewer and Model derivative API to help 
navigate and interact with the model and build user friendly forms to show relevant 
data 

• Understand how to leverage both Revit and Forge API to create an efficient two-
way communication between the two platforms 

• Understand the benefits of Autodesk Consulting services throughout an EBA 
contract 
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Speaker(s) 

Merri Lawan 

With over a decade of experience in construction both on site and off site, Merri joined the French 
leading general contracting company Vinci Construction France’s BIM team at its inception in 
2011. Having worked for Bouygues Construction, Merri has been a keen Revit user since 2010 
and as of 2011, He is now responsible for the BIM implementation in Vinci’s Construction France, 
in charge of Revit integration within design teams, technical departments and cost estimations to 
construction sites.  

As an Autodesk Developer Network Member (ADN), Merri focuses on custom software 
development and takes an active part in the Autodesk Beta Testing Program. As an expert in the 
Revit software API, he has developed and deployed Vinci’s in-house plugins and tools 
accelerating business workflow among BIM products. Finally, as a BIM evangelist in Vinci, his 
role includes the training supervision and technical support for all subsidiaries in France. 

 
Zaara Aziz 

In 2017, six months prior to graduation, Zaara joined the leading french general contracting 
company Vinci Construction France's BIM team as a final work experience placement. During this 
time, she learned and practiced Dynamo in order to automate quality controls of BIM Models. She 
became the reference for Dynamo script developments in the company.  

Being passionate whilst working with new technologies in construction field, Zaara now 
contributes to the BIM implementation in Vinci Construction France. Also, considering that we are 
not able to develop tools without being confronted to the reality of the site, Zaara is a member of 
the development team, but is often present on site with BIM managers, coordinators and modelers 
to work on BIM projects and see the difficulties. 

 

Jan Liska 

Jan has been working with Autodesk since 2003, initially as software engineer in Inventor product 
development. Later he moved to Custom Success Organization to work on projects which 
integrate Autodesk products with customer workflows. In last three years he’s developing 
solutions based on Forge platform. 
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Context 

 

The need 
 
 
The global aim of the project was to develop a web application to visualize and interact with a 
“Methods” BIM Model (Concrete phasing Model) on site to get the planning and control the 
concrete pouring. 
VINCI Construction France is bringing BIM on site and wants to connect on-site activities to the 
planning and preparatory work activities. The challenges are not only to have the BIM information 
available on site but also to retrieve site data to consolidate the Methods BIM Model. That will 
reduce the misinterpretations and additional requests for information.  
The objectives are to get all Revit information on site with no cost, taking account that the IFC 
viewer is not enough, having an easy access to up to date model and get back information from 
the field to the Revit model. 
The application will allow an easy access to the data contained in a BIM model, the study of 
logistics on-site with a BIM model, and the compilation of execution data in order to adjust to site 
changes. 
 
The application will have a daily use on site and will also be useful for the project management: 
At the beginning of the day, the foreman can have a look at the model and see his daily targets, 
the materials he needs and the quantity of each. For now, he only has 2D printed sheets and he 
does not have any additional data on site. At the end of the day, the foreman can put the real 
execution dates, compare his progress to the project planning. He can also plan his next days’ 
work with the quantity of materials he needs thanks to the concrete reports. The concrete bill can 
also be checked and managed with these reports. 
The additional data retrieved by workers will help project management for project progress in 
terms of bill and work. 
 

Collaboration with Autodesk 
 
 

EBA contract 
 
 
Vinci was looking for a partner that can support their successful BIM migration and business 
goals. Vinci decided to sign an EBA contract with Autodesk that allows them to benefit from a 
wide range of services and software solutions.   
Partnering with Autodesk was a huge game changer and we’ll see why.    
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Autodesk provides Vinci with a strategic partnership with Autodesk including two main 
components: Flexible access to a broad range of technologies and a comprehensive Customer 
Success Program.  
Together, both of these important aspects of the EBA represent a competitive advantage, that 
can help to improve operational effectiveness, and ultimately derive greater business value from 
the technology investments. 
 

Token Flex provides access to an expansive and evolving portfolio of Autodesk products, 
including a broad range of both desktop software and cloud-based services. All of these products 
can be accessed and used anytime, anywhere globally (usage-based model).  
It also includes a reporting platform with powerful analytics and dashboards that allow to track, 
monitor and analyze your product and token usage at all times. 
 
Furthermore, Autodesk is a strategic partner in supporting Vinci in strategic business goals, as 
listed below:  
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The key element to translate the key objective into traceable outcomes was the Customer 
Success Plan (CSP) that Autodesk developed together with Vinci Construction France (VCF) that 
included the following initiatives:  
 

• Improve BlueBIM Toolbox  

• Generative Design for Formworks  

• BIM to Site 
 
VCF now started its 2nd EBA with Autodesk, a three-year contract, that includes Consulting credits, 
Customer Success Manager, EP Support Services and Token access to continue working on 
these initiatives together.  
 

 

Organization 
 
 
In the next section, we will show you how our team organizes itself for an optimal performance 
and collaboration. The main characteristics of our collaboration are as follows:  
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The team:  

• Vinci: BIM development expert with Revit API background  

• Autodesk Project Management & Technical Support 

• Autodesk Forge API expert 
 
 

The tool:  

For collaborating in this agile, interactive environment, Vinci and Autodesk decided to work with 
JIRA. This allows the team to track epics, user stories, issues and enhancements on a common 
platform. Testing, Acceptance, Validation happens in one place which provides a maximum of 
transparency and centralization of information. It also provides a good platform for alignment and 
visualizing the progress of development, which is organized in Sprints.  
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Application features 

 
To use the application, user must get his Revit files on BIM360 Docs. He can so manage the 
authorization of each person he invites in the project. The application will read all the projects 
saved in Docs. 
 

Project Configuration 
 
The first step is to generate the project calendar, introducing the beginning date, the non-working 
days by selecting them in the interface, and any interruption of the works (strike, accident, weather 
conditions…). This calendar can be updated at any time: 
 

 
 
 
The default configuration considers that one phase corresponds to one day. If any delay occurs 
on site, it can be indicated in the project configuration. The site engineer can modify the beginning 
date of a phase, and the application will automatically regenerate the planning with new dates for 
the rest of the project phases. 
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Sequencing 
 
This sequencing will allow the site engineer to get information about the daily planning, with the 
work he should do and the quantities of formwork and concrete he needs. 
He will be able to consult the information available in the BIM Model and so to follow the 
construction progress in comparison to the planning of work. He will have the quantities of 
concrete and formwork for each phase of his project. 
 
The 2 views mode, with the planned work view, and the executed work view will help to check the 
project progress.  

 
In grey, we can see all the work done in previous phases, and in color the work which should be 
done in the ongoing phase. In the 2 views mode, the 2D sheet is also available in the application, 
with a sheet per phase. 
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Progress analysis 
 
The progress analysis will allow the site engineer to put data in the Methods BIM Model according 
to the project progress. Every day, he can update the model by putting the executed date of each 
element planned to be done. To do that, he has to select the element to fill, and select its execution 
date: the executed date can be the same as the planned one, or he can edit the date manually if 
a delay has occurred. 
 

Reports 

 
 
The concrete reports will show the whole project planning concerning concrete elements. We can 
also see and compare the planned work to the executed one. A zoom in the window allow to zoom 
in the planning to see a particular date if needed. It is possible to see the bar chart as in the picture 
above, or the report table, in which the quantity of concrete planned to be used, or used 
(depending on the choice of the user), each day is detailed: 
 
The site engineer can export these reports in a csv file. 
 
For the reports, site engineers may need quantities for a period of work. The application allows 
them to have the project planning concerning concrete element only for a selected period. For 
this period, they can have quantities for the planned concrete elements and also for the executed 
one, so they can check their progress. 
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Model Navigation 
 
For an easier model navigation, user can filter elements in the view by level, categories, or linked 
Revit models. He just has to select the ones he wants to see. 

 
 
 

 
 
 
 
 

The development experiences 

 

Web application architecture 
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The web application has several components: 

• Front end provides UI and allows user to interact with model 

• Back end communicates with other services such as Forge and database (CosmosDB). 

• Database is used to stored overrides applied to the model by user. 

• Forge provides access to Revit models stored in BIM 360 Docs. 
 

Following Forge services are used: 

• Authentication API is used to authorize user to use the application. The application is using 
so called 3-Legged authentication where user needs to use Autodesk credentials. This is 
used to later to determine which Revit models are available. 
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• Data Management API is used to query which models are available in BIM 360 Docs for 
current user. It’s based on permissions managed by BIM 360 Docs – user can only see 
those models where he has access. 

• Viewer API is used to display model stored by BIM 360 Docs. It’s using viewable 
representation created by Docs so there is no need to re-translate model using Forge. 
Viewer API is also used for interaction with the model (i.e. query element properties, display 
phases etc.). 

Web application is deployed on Azure as Web App which provides several benefits: 

• Pre-configured instances reduce time to setup new machine. 

• Integration with Git allows deploy latest changes at any time. 

• Scalability based on application needs (CPU, Memory). 
 

Use of Revit API for data preparation / extension 
 
 
The forge platform provides a good viewer with all the Revit information stored in the object’s 
properties. But the Revit database is by far more exhaustive and intelligent because it describes 
complex relationship between different objects in the model. So, a good understanding of the 
Revit API can help you retrieve some information from Revit and send it to Forge. The following 
section describes typical examples where we needed to prepare the Revit data before exporting 
it to our Forge application.  
 
 
Phase/Level ordering 
 
The “Phase Creation” parameter in Revit is crucial in our Forge application because it controls 
the pouring sequence order. Unfortunately, this parameter is exported as a Text in Forge, so there 
is no “numerical order” indication: First, we decided to take by default the alphabetical order in 
Forge: it works well if we work only with number but this method fails as soon as we introduce 
special phases like the “Existing” one.  
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Figure 1: Phases definition in Revit 

 

So, we finally decided to export the “phase sequence number” information coming from Revit. 
Fortunately, this information is inside the Revit database and accessible through the Revit API:  
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Figure 2: Phase sequence number available in Revit 

 

This information is exported as a json format serialized on a specific Project information parameter 
so that it can be consumed in Forge:  
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Figure 3: json serialized format mapping the phase name to its sequence number 

 
 

 
Figure 4: correct phase sequence in Forge 
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The same process can be applied for the Level information. As the Level information is stored as 
a text parameter, we need to explicitly tell Forge the level order. This information can be retrieve 
from the real level elevation in Revit:  
 

 
Figure 5: Level order based on level elevation 

 
Linked files and phase mapping 
 
Another challenge we faced implementing the Forge application is the use of linked files. Indeed, 
in our workflow we are used to breakdown the project into different files: it is both a question of 
Revit performance and discipline separation.  
 
 
It is possible to upload a host file and all its associated links in Docs and as a result, we can view 
the global project in the Forge viewer (see Figure 9: upload linked file functionality in DocsErreur ! 
Source du renvoi introuvable.), but then we lose track two critical information:  

- Which linked file each object belongs to: this would enable us to switch on/off objects by 
linked in the Forge viewer (See Figure 11: Linked files list retrieval in Forge with hide/show 
optionErreur ! Source du renvoi introuvable.).  

- How the phases are mapped between the host and each linked file: this is important in 
order to keep the correct sequence between the linked files in Forge. For example, Phase 
3 in a linked file can be mapped to Phase 5 in the host file. Forge cannot read this 
information as this mapping table is stored on the linked file instance object which does 
not exist in Forge (see Figure 7: Phase mapping between host and linked file option in 
Revit).  

 
 
Similar to the phase/level order section, we solved both problem by creating a specific plugin in 
Revit (see Figure 8: Phase map information new in Revit API 2019) that exports this information 
to Forge.  
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Figure 6: Global model composed of different linked files in Revit 
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Figure 7: Phase mapping between host and linked file option in Revit 

 

 

 

Figure 8: Phase map information new in Revit API 2019 
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Figure 9: upload linked file functionality in Docs 

 

 
Figure 10: global view in Forge thanks to the correct phase mapping 
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Figure 11: Linked files list retrieval in Forge with hide/show option 

 
Linked files and duplicated IDs 
 
 
As mentioned previously, the Forge platform doesn’t understand well the linked file system in 
Revit. It is typically possible in Revit to have some duplicated External Id between linked files 
inside the same host document. Revit can make the difference between those duplicated Ids 
because it is coming from different linked files instances. But the result in Forge will be a merged 
item composed of the duplicated elements (Figure 12: duplicated ID across linked files resulting 
in a merged item in Forge):  
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Figure 12: duplicated ID across linked files resulting in a merged item in Forge 

Autodesk is currently working on a better way to handle Revit linked files in Forge. The new Revit 
Design automation API (see Revit Design Automation section) may also solve in the future some 
of our current issues.  
 

Desktop versus cloud application 
 
 
When we started with development we had long time experience with desktop development. We 
had to learn new technologies but also understand new patterns and how to apply them: 

• Most of the workflows in the web application are not synchronous. 

• Application can be used by multiple users at same time. This means that data can change 
at any time and such change needs to be reflected for all other users. 

• Application is accessible via internet so it needs to be secure. 

• In web development things are quite dynamic so we need to frequently learn new 
technologies & tools. 

• It is important to use best development practices such as having different environments 
for development, testing and production. We’re using Azure where we can automatically 
deploy latest changes via git. Once testing is completed then we can redeploy this to a 
production server. 
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Actual usage and future 

 

Feedbacks from jobsite 
 

A Site Digital Totem is used on site to access to BIM models and all numeric documents. A Site 
Digital Totem is an open-air desktop for site workers, mobile and compatible with site. It has been 
tested, and is now used in some sites. The aim is to use it on all construction sites. 

 

The application is used by site engineers and foremen to modify BIM Models accordingly to project 
progress, but it can be used by all site workers to navigate into the model and see the BIM 
information if needed. It is also helpful to the project management. 

 

There is an interesting video which illustrates the use of the Site Digital Totem in Vinci available 
on this link.   

 

The future 
 

Our Forge application is not yet finished and has a long way to go. Below are some subjects we 
want to implement:  

 

 

 

https://vimeo.com/222828795
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Permission management 
 

We need a way to control who can edit the execution date in the model via Forge. It is possible 
to reuse the permission management used by Docs but this will not reflect the correct rights on 
the job site. We conclude that we will have to implement our own rights management system.  

 

 

Figure 13: Permission management in Docs 

 

 

Disconnected mode 
 

We do not necessary have a stable internet connection on the job site. Therefore, we want to 
implement a disconnected mode of our application: this can be done for the viewer part with 
specific techniques. But the most difficult part is how to resolve conflicting values when updating 
the data back to the server.  

 

There is an interesting class on this topic at AU this year:  

FDC196412 - Creating Flexible Offline Workflows Using Autodesk Forge 

 

 

Revit Design Automation 
 

Design automation is a new API (still currently in beta) that enable us to run Revit scripts against 
model posted on Forge. This new API will be a huge game changer on how we will structure our 

https://emea01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fautodeskuniversity.smarteventscloud.com%2Fconnect%2FsessionDetail.ww%3FSESSION_ID%3D196412&data=02%7C01%7CMerri.LAWAN%40vinci-construction.fr%7Cbe87622e9d8146a2ad0008d63988083d%7C9873183240da45469203f68390800051%7C0%7C0%7C636759653751134108&sdata=TS2n637SPDxDrnHuWGtq5caUe%2FAg85aGucK%2BNCi09jc%3D&reserved=0
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application in the future, because it will let us modify the Revit file underneath without having to 
manage a separate database and rest call API to retrieve the information from Forge to Revit.  

 

Figure 14: the new Revit Design Automation API 

 
 
Furthermore, sometimes our building site operators face some logistic problem on site. They need 
a way to quickly recalculate a pouring sequence and its associated formwork optimization to find 
out a solution, without having to learn such complex modeling tool like Revit, and pay 
hardware/software extra costs.  By “deporting” our Revit custom development optimization tools 
on Forge we can bring the BIM power to the field thanks to the Revit Design Automation.  
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Figure 15: custom sequencing optimization tool in Revit 

 

Vinci will present a class about vertical formwork optimization and placement in Revit this year 
at AU if you are interested:  

CS226367 - Speed Up Your Preconstruction Models for Formworks Planning Using Revit and 
APIs 

 

 

https://autodeskuniversity.smarteventscloud.com/connect/sessionDetail.ww?SESSION_ID=226367
https://autodeskuniversity.smarteventscloud.com/connect/sessionDetail.ww?SESSION_ID=226367

