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Learning Objectives
1. Learn how to apply Revit Automation API to generate full sets of models and
documentation.
2. Learn how to utilize Design Automation as a service to empower non-Revit users to
create intelligent models from any device.
3. Discover how the BIM 360 API can be used to sync models and metadata coming from
different sources
4. Learn how automation can avoid missed communication and human errors when
processing a large number of intelligent models.

Description
When dealing with a large number of projects, companies often need to hire more people to
handle the workload. Teaching these new employees how to click the same sets of buttons every
day is tedious for the user and costly for the company. Even adopting BIM (Building Information
Modeling) processes and technologies like Revit API can be insufficient and limited, which leads
to production bottlenecks. In this class, we’ll learn how Forge helped Blackbird Industries to
produce sets of cloud-based workflows to overcome these challenges, empowering non-Revit
users to create virtually unlimited sets of models ready for fabrication and construction, from any
device, at any time.

Speaker(s)
Thiago Almeida is a Civil Engineer by background and currently works as a software developer
focusing on BIM for design to construction automation tasks. The main interests are in Revit API,
Forge, and cloud solutions in general.
thiago@blackbirdindustries.com.au
https://www.linkedin.com/in/thiago-almeida-034a2931/
Artur Bessoni is a Civil Engineer and BIM Manager at Blackbird Industries Australia. His forte is
BIM deployment, and his passion is entrepreneurship, sales, and management. Empowered by
such belief, Artur spreads this knowledge through a community he founded called BIM Experts.
artur@blackbirdindustries.com.au
https://www.linkedin.com/in/arturfeitosa/
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The need for a BIM Implementation
For years now, we have heard that Building Information Modeling is a game-changer in the
industry. There are plenty of keynotes and events that target how a team of professionals went
about overcoming old industry practices, to design an information-centric workflow that drives
decision making both in the office and the field.
Our history is no different. When we started at Blackbird Industries, communication was done by
email, and all the drawings were made in CAD-based systems by draftspersons and saved in a
local server. Two people were responsible for liaising with clients and getting the information to
the office. One of the draftspersons (the first one available at convenience) was then responsible
for producing all the drawings and sending them to the administration team to get the council
approval. Finally, plans were submitted to construction.

Can we start
modeling this?

Are these the
latest plans for
this project?

As you might have guessed at this point, communication was the main issue. When a project had
to be re-evaluated or got stuck in the process, people needed to seek information in multiple
locations such as emails, hard drives, servers, and personal computers.
With the BIM deployment, we started to put things together. After an in-depth analysis of the
company involving processes, policies, and technology, we designed a BIM Implementation plan
based on interviews, checklists, and tests to support our action:
•
•

First, we customized software training, templates, families, and standards.
The communication system was centralized with Slack.
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•
•
•
•

The old system of manual time books for time tracking was replaced by Tsheets App to
monitor the time spent on each project.
All office personnel learned how to use Kanban-style collaborative tools, such as Trello,
to make overall project management straightforward.
Draftspersons were introduced to tools such as Revit, Navisworks, Enscape to create
data-rich models.
Everyone in the company had in-depth BIM360 training as a Common Data Environment
(CDE) to support the entire workflow.
Local server then

Autodesk Cloud Solutions now
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BIM360 as a Common Data Environment

Using BIM360 as the only source of truth, we manage to reduce the communication gap. By the
time that we get to the office in the morning, all the computers where logged in on the platform.
The hunting for information improved significantly. Not only the administration staff but also the
construction crew is now using issues and markups instead of emails; everyone has access to
the right information at the right time.

Our site crew (and our four feet collaborator, Baz) on a BIM360 training session.

This BIM stuff
is cool!
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Define, Measure, Analyze, Improve and Control
With the implementation of BIM, we now have a much more productive environment to work on,
statistic data began to be leveraged to measure how much time the team spent on each project,
and in-depth reports started to be produced to track the bottle-necks:
Top 5 projects of June:

Top 5 projects of May:

Top 5 projects of April:

The primary outcome of this process was predictable by the whole team;
Commercial Buildings were the building type that consumed more time do be designed and
documented; at the same time, they were the bulk of the income. Based on an index of the time
spent on the model x the floor area, Commercial Buildings were the most profitable ones for the
company.

Commercial Buildings
Houses
Domestic Sheds
Rural Sheds

Hours per square meters
Medium
High
Medium
Low

Income per square meter
High
Low
Medium
High
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After an analysis involving profit, markup margins, time spent on each model, and production
costs, houses started to be the center of the debate. We realized that most of our team was not
happy with the house projects. The company had itself much more prepared to deal with
industrial-grade work.

After this analysis, the management team decided then, after 20 years, to
stop taking new house jobs.

Results of BIM Implementation
After a few months, the results began to shine:
●
●
●
●
●
●
●
●

The relieve of not spending time and energy on house projects freed up time for more
significant projects. More time was dedicated to project management and simulation.
We started producing a Revit add-in to automate repetitive work and improve
documentation.
New features on BIM360, like permission-based files and transmittals, started to be used.
A considerable reduction in delivery time was verified.
A better quantity take-off workflow using Revit and Orçafascio was introduced, allowing
the company to participate in more significant projects.
New BIM services were included in the company portfolio.
Better project deliverables started to be used for client feedback and design review
meetings, positively reflecting the company image in the local market
BIM360, as the primary repository of information for the company, was implemented with
subcontractors, reducing the RFIs and change orders.

As pointed above, the introduction of transmittals made it easier for us to produce quotes, and
our effort to train subcontractors are also starting to pay off as they now can have access to the
permission level information, wherever they are, which drastically reduced the number of formal
meetings in the company and request for information (RFIs).
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See below the summary table of the technology changes within the company:
Before
Topo/survey for all projects

Now
Use of Point Clouds / Autodesk Recap for
most projects
Email-based communication
BIM360 as C.D.E. / Slack for general
communication / Kaban (Trello) for project
management
Manual time books for time tracking
Tsheets Mobile app for time and position
tracking (reports and time analysis).
Email-based quotes for subcontractors
BIM360 access and Transmittals
Printing plans for construction docs
BIM360 iPad app on the field
CAD-based drawings
BIM software is now used (Revit, Enscape,
Infraworks)
Printed plans for coordination meetings
BIM360 issues and Markups / Navisworks
Manage reports
Detailed quantities of materials were not Revit add-in (Orçafascio) is now used to
produced
automate detailed QTO and Quotes, early in
Quotes were produced based on past project the process through a company cost
database that was created.
experiences

Revit Plug-in development
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With a bigger and bigger demand and need for faster model deliveries, we started to produce
our own sets of tools using the Revit API, which led us to even faster workflows and rich data
output.
The main feature that was produced was a Revit Addin for Gypsum boards detailing for accurate
quantity takeoff, cut-lists, and orders reports:

The app creates and cuts boards automatically based on room usage.

Generating the cut-list report allows us to analyze and fine-tune the results.
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The resulting cut-list exported to excel.
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The same principle applied to the exterior wall and roofing cladding:
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Still many challenges to overcome
The implementation was, indeed, a success. Most of the work is now being tracked and
measured, the company is now taking more projects in, and the teams are much more efficient
and confident in their work. However, there were a lot of different challenges to overcome:

Challenge 1: A Large number of small projects
While the commercial buildings are now benefiting from a data-rich environment, the same
doesn’t apply for smaller projects. With more than 200 domestic sheds booked in a year, and at
the end of the financial year, up to 5 sheds in a single day, the amount of time spent on these
projects was still not satisfactory. The timeframe from our technical sales staff to return from a
client visit and get our three modelers to have the plans ready for signing and council approval
was more than one week, and projects started to pile up. As a result, our management staff started
to question the importance of BIM for these projects.

Challenge 2: Design changes
Even though the geometry and quantity of elements to model in domestic sheds projects are quite
low, the structural members themselves are tricky. The purlins need to sit on top of the rafter or
trusses perfectly, the spacing of columns guides the construction grids, and the total width of the
shed needs to be guided by fascia-to-fascia distance.

G’day mate, the client
asked for design
changes, you need to
re-model this shed.
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When changing the width of the shed or the engineering report comes back with a different column
configuration, we needed to start the design from scratch.
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Challenge 3: BIM 360. Too much data?
While BIM360 was quite sufficient for maintaining virtually all project information, whenever a new
project comes in, we need to go through the entire process of creating a new job, establishing the
admins, copying project folders, and so on so forth. It is a necessary step, of course, but our sales
and management staff had only enough training for dealing with files, creating markups and
issues, neither they or we wanted them to be involved in establishing the groundwork on the
platform.
With those 5 new projects booked per day and the large sheds consuming a lot of work and
energy, the BIM team was having a hard time to keep up with inviting everyone to every project
and filling up all the information correctly. More often than we like, people started skipping
essential steps and using up temporary data, which never had the chance to be replaced, to get
past to the next step.

BIM360 Form 1 – Create a new Project.
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Oops! I forgot to select
the folder structure to
copy.. too late, archive
this project and start
again!

Also, with a large number of projects underway, our phones were ringing all day long by
subcontractors and colleagues needing access permissions to projects.

Did I forget to include
anyone?
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The Autodesk Forge Platform
How do we make the process faster for these jobs and reduce the work to get up and running on
BIM360 for new projects? Enter the Autodesk Forge Platform!
With the growing investment of cloud computing solutions, Autodesk announced a Forge
Accelerator in Sydney. It was everything that we needed to get our feet wet and start developing
solutions shaping BIM360 to our needs. We’ve learned about Data Management APIs, BIM360
APIs, and the new kid on the block: Design Automation for Revit!

We were impressed by what was taught and demonstrated at the Forge Event. After it, our BIM
team had enough information and knowledge to start working on a new solution. A cloud-based
platform to automate the whole process of producing documentation for sheds.
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Forge platform offers access to virtually everything inside of BIM360. With this programming
interface, you can tell your app to talk directly to Autodesk cloud services. This interface enables
us to re-think how our data flows on BIM Docs.
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Refer to the presentation slides DEMO video to learn how our solution works

Now, with our cloud platform, anyone on the company, with little knowledge of the underlying
complexity, can automatically create BIM360 Projects, sync users, project folders, and
permissions at any time during the life cycle of the project, according to our standards from any
device.

Geolocation

Using device geolocation, our staff have the system filling up all the details for the Site Address,
including Council name and Geo Coordinates with ease. Then, results are reflected in BIM360.
.

Page 17

Page 18

Enhancing the permission system

We created user groups which allow us to share specific permissions to a group of users, at the
right time; for instance, the management and office team receives the access to the BIM360
project as soon as a job is booked-in, but the site crew is only aware of the project at later stages.

Image of our app
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Changes are reflected in BIM360 instantly! The users and project structure syncs with just a few
taps.
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3D Model Generator and Revit Connection
The most challenging part of this process was to build a 3D model that could run outside the
scope of Revit. It should be fast and lightweight so we could use it on mobile devices but at the
same time, powerful enough to create most of the work of designing the shed for us.

Page 21

We’ve achieved millimetric precision for all structural members, which gave us the possibility to
use that data for fabrication purposes! With only a few clicks or taps, you can change any aspect
of the model, and it then recalculates itself to suit our fabrication standards.
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Changing the width of the shed now is just a matter of moving a slider. All members update
accordingly. Now we can make changes to the shed, and updates are reflected automatically!
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The model in the app is easily transferred to Revit by just dragging and dropping it.

Model in the Revit environment.
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Full set of documentation is created automatically; floor plans, elevations, sections, and
schedules.

The title block, which contains client information, geolocation, and address, is filled up with no
user input.
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Design Automation for Revit
While this workflow was a fantastic turn of events for us, we were still dependent on having a
team with full technical knowledge on Revit for every job. They were still overburdened with the
sheer amount of sheds that needed to be designed.
What if we could get people that don’t have any modeling knowledge to produce the same full set
of plans? Autodesk had us covered!
We started exploring a beta product called Design Automation for Revit, which is an Autodesk
service that provides Revit entirely running on the cloud!

Image Credit: Augusto Goncalves – Design Automation Debug Revit plugin locally (January 29, 2019)

The service provides Revit API, Database based command in a batch mode, you specify the input
data, run your own sets of instructions, and get the results in any format that you specify.
That opened a whole new world of possibilities for Revit API developers; for the first time, it is
possible to run Revit as a service and have total control over the production environment. A
developer can build websites, mobile apps, IoT services, or any internet-based system and have
the power of Revit behind it.
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Benefits of D.A. for Revit
•
•
•
•
•

Environment controlled by the developer
No local infrastructure required
Extremely fast to run
Multiple instances can run at the same time
No need to buy Revit, it is priced per hour of usage

From all the advantages listed above, the most beneficial for our business is the ability to control
the environment, that means that our users do not need to know how to use Revit, they don’t even
need to know that they are using it. That is not only a huge time saver but also a guarantee that
we will not have wrong or missing information during the initial design phase, which is critical.
For the first time, it is possible to run Revit as a service and have total control over the production
environment. A developer can build websites, mobile apps, IoT services, or any internet-based
system and have the power of Revit behind it.

The power Forge for Blackbird Industries
Through Forge, you can use Design Automation in conjunction with other Autodesk Cloud APIs,
like Data Management or BIM360, which gave us the possibility to drop the generated data on
the specified locations on our BIM360 account.

After DA finishes processing, it can call another server with the results as payloads. We use this
to send the files directly to our BIM360.
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The same shed showed before, on BIM360 Viewer. Using D.A. and BIM360 APIs.
With the payloads described before, we can extend all the existing plugins to automatically run
our quotes and purchase orders and send it all to BIM360, then share this documentation with
only a set group of selected personnel, at any point in time!
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With the latest updates on docs, it is possible to open excel spreadsheets directly on BIM360.

Purchase orders, ready for our office staff to fill in.
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The material cut-lists produced by D.A. are dropped on the proper folder.

Page 30

The process of creating sheds changed drastically by this workflow; we used to spend up to two
weeks to go through the whole life cycle of a single domestic shed project in the office.
Implementing cloud platforms cut the process to two days and also increased the quality of the
deliverables since the system manages everything.

BEFORE (UP TO 2 WEEKS)

AFTER (NO MORE THAN 2 DAYS)

LEGEND:
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Final words
During the last 2 years, we experienced a lot of different new possibilities by interacting with
automation processes using Autodesk technologies as the backbone of our business. We started
experiencing how we could automate some of the repetitive work to have a much more
streamlined process. Then, we slowly invested in different approaches to increase productivity.
We are discovering and trying new things every day. It was quite of a learning curve, but it is
certainly worth it, we hope we inspire you to do the same, thank you!
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