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Learning Objectives
•
•
•
•

Discover the concept of BIM 360
Learn how to upload design data through various interfaces
Learn about design changes between delivered milestones
Learn how to coordinate between different disciplines

Description
How can we tell the story of BIM 360 software to the diverse world of design and construction
companies? In this presentation, we’ll be looking at the key benefits of the different tools that
make up the offering and how they address key needs of architecture, engineering, and
construction stakeholder companies, whether they’re just starting on the journey of digitalization
or are looking into some more-advanced workflows using BIM 360 Design software, BIM 360
Coordinate software, BIM 360 Build software, or BIM 360 Document Management software.
We’ll be looking at a possible total workflow, adding design data to our single source of truth
(BIM 360 Document Management) in various ways (BIM 360 Design, Vault, and Revit server),
and then following through from preconstruction to site management.

Speaker(s)
After obtaining his master's degree in engineering, Ives Veelaert was a data management
consultant within the architecture, engineering, and construction (AEC) space for several years.
He has helped set up the data management structure for many companies, including for the
renovation of the European Community building in Brussels. He joined Autodesk, Inc., 13 years
ago and is now helping AEC customers understand the Autodesk EDM (engineering data
management) offering.
@Veelaei
www.linkedin.com/in/ivesveelaert
www.autodesk.typepad.com/bimtoolbox/
Ives.Veelaert@Autodesk.com

Concepts
Throughout this session, we’ll be interfacing with BIM 360 Docs: uploading, moving and
modifying data as the design progresses through different stages. To understand what
workflows we’ll be looking at, let’s first get to terms with some of the basic ideas of the BIM 360
portfolio.

The core of BIM 360 is the concept of ‘Connected BIM’: BIM workflows, attached to the Cloud,
so that any stakeholder has access to the data required, at any given time.

Essentially, BIM 360 has been developed to continuously enrich and add to the design of the
project throughout the different stages, without ever having to ‘dumb down’ or flatten the
information already developed.

To support such workflows, a couple of things must be in place:
•
•
•
•

Capability of viewing project documents
A multitude of upload possibilities
Proper access rights defined for the different teams
Specific workflows within the BIM 360 portfolio to support needs within the different
disciplines

We’ll go through each and every one of these during this document.

Viewing Documents
At its core, BIM 360 docs is a storage location in the cloud. That’s, however, not doing the
solution justice: a lot of features have been implemented to support design environments, such
as designing and developing buildings.
Of course, it is one thing to have the data in a location that can be shared with other
stakeholders, it is an entirely different thing to have these stakeholders participate in workflows
where feedback is required.
To do so, they need access to the content of the documents. As collaboration within AEC
industry has to be very flexible, we can’t be sure what software the other teams have access to.
That is why BIM 360 comes with the ‘LMV’ (Large Model Viewer), which supports a large variety
of file formats.

Essentially, it means that these filetypes can be viewed online, without the need to download or
to have access to the original authoring tool to open the file locally.
As the LMV also comes with powerful redlining tools, a communication flow can be setup
between the different involved parties, without having to know what software is in use within
these companies.

For more information on the LMV and to try it out as a separate service:
https://viewer.autodesk.com/

Uploading Documents
A second aspect of a centralized project workspace is that all participants should be able to
upload no matter where they are, no matter what interface they’re using.
That is why BIM 360 supports different workflows to do so:

Browser upload
Simply by selecting ‘Upload Files’ or ‘Upload Linked Files’ we can specify documents
stored on a local disk and have them exposed to BIM 360 Docs and all relevant
stakeholders.
We’d be using ‘Upload Linked Files’ for those filetypes using links (such as AutoCAD
and Revit). This ensures the LMV correctly displays the contents of the Master file with
regards to the references.

Desktop Connector
As most project information is generated within Authoring tools, an interface is being
provided that exposes BIM 360 as a ‘Virtual Drive’ within windows. This means people
can simply save their work as they did before, only this time, not choosing a local drive,
but the virtual, BIM 360, drive.
This drive then reacts as a sync’ing folder with the BIM 360 cloud environment: when
new data becomes available on the Drive, it is then being uploaded to the cloud on a
regular basis for others to consume this information either by viewing (LMV) or opening
locally (Desktop Connector).
Essentially this allows people to continue working as they’re used to.

BIM 360 Design
In some cases, uploading from the design tool requires more than just storing the file on
a sync folder. This is mainly down to the core philosophy of the authoring tool itself. This
is where the direct interface between the design tool and BIM 360 comes in. These
connections require an entitlement to ‘BIM 360 Design’.
Tools currently supported:
•

Civil 3D and Datashortcuts.
The whole project structure is supported through BIM 360, which essentially means that
people can collaborate on a Civil 3D project, no matter where they are. They can create
references to other people’s designs just as if they were sitting in the same (local)
network environment.

•

Revit standalone and workshared files (supporting delta transfer between uploads).
This very specific interface allows for people to save their models to the cloud, which
exposes the (central) file to everyone on the same project, who’s using Revit (in other
words, the file is only visible through the Revit dialog box).

This is to make sure designers can get their project up to a certain milestone, which can
then be exposed as a visible file on BIM 360 docs. This is accomplished through a
publishing action within Revit.
Finally, the designers even have total control over the contents of what can be seen
within the LMV (essentially, the designers get to decide which views and sheets are
visible on the published file). This is defined through one or more ‘Publish Sets’.

•

Plant 3D (Beta).

Mobile Devices
BIM 360 comes with an app for iOS, as well as Android. This allows site workers to
download data they need, run checklists, note issues on site, etc. and make sure the
data is sync ’ed back to the cloud when an internet connection is available.

By providing these different interfaces the whole project team is connected through all
project phases, from early conception to hand-over of the Building.

Folder Security
As explained before, the idea of BIM 360, is to allow all stakeholders to connect to the project
and, of course, to grant them access to (all) the information of concern to them.
To provide the right access to the right people, administrators can assign access rights to the
different folders within BIM 360. This is based on a user, a role assigned to the user, or the
company the user is working for.

This can be setup by folder and subfolder and access can go from no access, over read-only
access to a folder (without download rights), up to full edit rights and folder control. For more
information on access rights check out the help file on BIM 360 Docs:
http://help.autodesk.com/view/BIM360D/ENU/?guid=GUID-2643FEEF-B48A-45A1-B354797DAD628C37

Dedicated Workflows
To support a project from conception to delivery, the ‘Single Source of Truth’ should be more
than just a secure storage location with an online viewer attached to it. BIM 360 needs to
support handling of the data between disciplines and provide tools, dedicated to roles within the
project team. We’ll list some of these capabilities here. Some of the basics (such as Issue
Management, markups, viewer capabilities, etc.) won’t be handled here, but can be checked
upon through the online help of BIM 360 Docs.
http://help.autodesk.com/view/BIM360D/ENU/?guid=GUID-1E2C1BF0-A1D6-495D-8044B0C74050D04D
Also, as time moves on, more capabilities will be developed and exposed through the system.
Finally, as business tools are already in place within an organization, we also need an
environment that can connect BIM 360 to these tools. This is where the Cloud API comes in:
Forge.
https://forge.autodesk.com/
So, the aspects we will be looking at here:
•
•
•

BIM 360 Document Management: ‘Plans’ vs ‘Project Files’.
BIM 360 Design Collaboration Cloud Interface.
BIM 360 Coordinate.

BIM 360 docs: ‘Plans’ vs ‘Project Files’

Without going into too much detail regarding the rational and setup of these two
environments within BIM 360 Docs, for our purposes within this training, suffice to say
that both are, for the most part, identical in functionality, except for one aspect that we
use for clash detection later on (there are more differences which we won’t address
here): the fact that, within the ‘Plans’ environment the sheets/layouts from DWG’s, PDF’s
and Revit files are represented as separate data entities. In other words, e.g. a Revit file,

uploaded to ‘Plans’ will not show up as one file, but as multiple sheets and views in the
‘Plans’ folder structure.

Within ‘Project Files’ these files will still show up as one file with different views inside
the LMV.

Even further, specifically for Revit, only those sheets and views, specified within the
Revit ‘Publish Set’ settings will be shown on BIM 360 Docs (so in ‘Project Files’ they will
show up as views within the LMV on one file, within ‘Plans’ they show up as separate
‘documents’).
This will come in handy when running clash detection on certain (3D) views…

BIM 360 Design Collaboration Cloud Interface
We’ve already mentioned BIM 360 Design as one of the interfaces from within Revit
(and Plant 3D and Civil 3D) to connect with BIM 360.
However, in the case of Revit, BIM 360 Design also supports a formal handover process
between the different design disciplines (such as architectural, structural, HVAC, piping,
etc.).
On the other hand, the original (Revit) workflow that people are used to (linking in
someone else’s file) is still supported.
So how do we align both philosophies, where we have a strict system of role-based
security (in fact, we could decide not to grant any access whatsoever from one discipline
to the others) with linking in a discipline’s design into the others.
This is where the ‘BIM 360 Design Collaboration’ cloud interface comes into play. Think
of it as a filter on BIM 360 Docs, highlighting these collaborative files in a specific way.

At the top of the interface, we can see the different teams that are collaborating on the
project (in our case: Architectural, Structural, MEP and Landscaping). These are
represented as swim lanes through time. All the symbols on the swim lanes represent
either shared documents (within a team, represented as squares) or packages (between
the teams, represented as circles).
The bottom swim lane (in the image above ‘Structural), is the team the user is working
for.
The bottom part of the interface shows the project within the LMV.

Essentially, the workflow is then as follows:
•

•

•
•

A team (or individual designer) works within Revit and at some point in time,
decides to ‘Publish’ the file from within Revit. This means the state the file is in at
that particular time is exposed within the cloud interface as a new version within
the team’s folder (before publishing, all changes to a file through ‘Save to
Central’ (workshared) or ‘Save as Cloud Model’ (standalone), will only update a
‘hidden’ file only exposed through the Revit interface, not the Cloud interface.
By exposing the file in the BIM 360 environment, the team’s lead designer (or
BIM Coordinator, project manager, …) can review the design as offered to him by
his team. If the design is acceptable, he/she can then create a ‘Package’ and
‘Share’ this on the team’s swim lane (shows up as a square symbol as
mentioned before).

We then look at this exposed package from another team’s POV: their lead
designer will review the package and decides to accept it or not. In case of
success, the new design is exposed to the team’s designers.
The team can now link in this other design as a reference to their own design.

So, what’s happening in the background?
As everything is still based on BIM 360 Docs as the platform, it means all we do is
(automatically) copying files between specific (team) folders as packages get created
and consumed.
As an example, let’s take two teams: Architectural and Structural. This will automatically
generate a folder structure within BIM 360 Docs:
•
•
•

‘Architectural’ with a ‘Consumed’ folder underneath. Underneath the ‘Consumed’
folder, a subfolder for each of the other disciplines (in our example, only a
subfolder ‘Structural’).
The same setup will occur for (in our case) ‘Structural’.
A third folder is created ‘Shared’ with subfolders for all disciplines (so in our case,
two subfolders: ‘Architectural’ and ‘Structural’).

The four steps explained above trigger the following actions:
•
•
•
•

When the Architectural teams publishes a file, it gets exposed as a new version
within the ‘Architectural’ folder.
-When the Architectural lead creates and shares a package, the file from step 1
gets copied to (in our case) ‘Shared/Architectural’.
When the Lead Designer from the Structural team accepts the package, the file
gets copied into ‘Structural/Consumed/Architectural’.
The Structural Revit designers can then simply link in this copy from
‘Structural/Consumed/Architectural’.

As you can see this is a very flexible system, where we only need to look at setting up
the correct security and the rest is happening automatically.

Last things to note:
•
•

Through the BIM 360 Design interface within Revit, only ‘hidden’ central files can
be opened, not published files. So essentially, it means that these Structural
designers from the above example can link the published file but cannot open it.
In the case of the BIM 360 Design Collaboration Cloud Interface, the LMV is able
to aggregate multiple disciplines/teams: once a team accepts a package from
another team, we can choose to show these to models together.

BIM 360 Coordinate
As mentioned earlier, within BIM 360 Design, we can aggregate disciplines, so they are
represented in context of one another. But what if we wanted to coordinate between the
disciplines and check for clashes?
This can be achieved through the BIM 360 Model Coordinate module where we
designate a specific folder within the ‘Plans’ environment for clashing.
When a Revit 3D View or IFC file is dropped into this folder, it will get clashed against all
other 3D Views, encountered within this folder (or one of its sub-folders).
As explained above, in the case of Revit, the designer can specify what views to publish,
based upon a ‘Publish Set’. As the LMV will show these views as they are represented in
Revit, we can use the ‘Visibility/Graphic Overrides’ dialog box within Revit to hide/show
certain objects and add such a 3D View to the Publish Set.

The only remaining question is: how do we align this with our design being present in the
‘Project Files’ environment (which is a different location than ‘Plans’?
From within Revit, we still have to define a folder where we want to save our data, even
though we are assigned to one or multiple BIM 360 Design teams. We can also see that

there is no limitation to save our file through the Revit BIM 360 Design interface into
‘Plans’ and ‘Project Files’.

Furthermore, because also, through this interface, links do get exposed to the LMV
within BIM 360 Docs, the suggested workflow for Revit files would therefore be:
•

Use BIM 360 Design to store and collaborate between teams within the ‘Project
Files’ location (as described above).

When it comes to clashing (BIM 360 Coordinate):
•

Create an empty master file with relevant 3D views (eg ‘Architecture’, etc).

•

Define a Publish Set that will publish these 3D Views.

•

Save this (empty) file into the ‘Plans’ clash detection folder.

It is critical to do these first steps before the actual next step, as the ‘Cloud’ link symbol
is only exposed for a cloud-based file.

Also, if we had just saved into the cloud as the first step, the derivative service (which
generates the views) would have taken all views and sheets to be exposed (as separate
entities within the ‘Plans’ environment), as there would have been no ‘Publish Set’
defined and we would have to clean up the folder structure afterwards.

•

Link in all the disciplines from the BIM 360 Design ‘Project Files/Shared’ environment.

Make sure each 3D View only shows one discipline (through the ‘Visibility/Graphic
Overrides’ dialog box). This can be done by combining the activation/deactivation of
Model Categories, along with exposing/hiding the relevant linked files.

•

Save the file and Publish again.
This will generate a second version for all of these 3D Views, that will indeed get clashed
against one another.
When one or more of the disciplines update their design, all we need to do for a new
clash check, is to:
•
•
•
•

Open the master file, located in the coordination space (‘Plans’).
Select only the views that have been updated (the disciplines that have updated)
in the ‘Publish Set’ settings.
Save.
Publish.

This will create a new version of only those 3D views that were specified.

If we then want, we could go into a more advanced analyses of the different designs by using
Navisworks. This can be achieved by using the Desktop Connector (as described above) to link
in the different design into a master NWF file and publish out as NWD.

Conclusion
As we can see, these different aspects of BIM 360 allow for communication to happen between
the different stakeholders and provide specific workflows that different roles require.
Essentially, by following these concepts, we can now:
•
•
•
•
•
•

Upload files through different interfaces.
Deliver Revit designs in a formal way to the different disciplines and have these teams
reference these designs.
Use clash detection as and when design data becomes available, through BIM 360
Coordinate or Navisworks or both.
Analyze information within the LMV.
Use mobile devices to follow through from design into construction.
Use these concepts to deliver and maintain the project as a digital twin.

