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Description 
In this class, I will showcase a project that uses the new Autodesk Connecter for ArcGIS inside 
InfraWorks as well as demonstrate the process of using ArcGIS Online to build a geospatially 
rich BIM model. 
 
Speaker Bio 
Mark Kauffman’s career stretches back to the wild and wooly days of the early 1990s in the 
computer animation world. In 1995 he co-founded Paradigm Ranch Animation Studios, working 
on movie and television projects. In 1998 Mark joined the faculty at The Art Institute of 
Colorado, training students in the animation, graphic and web design, industrial design, and 
video production programs until he left in 2012. In 2003 he joined the Project Visualization 
Group at Parsons Brinckerhoff (PB), now WSP, serving as the team’s technical lead. As lead he 
manages all technical aspects of production, manages the render farm, and oversees the 
group’s research and development and new technology initiatives. In addition to his duties with 
the Project Visualization Group, Mark serves as a certified 3ds Max software trainer in WSP’s 
Autodesk Training Center and is the president of the Colorado AAUGA group.  
  

Learning Objectives 
• Understand the value of bringing GIS and BIM together  
• Learn how to use the ArcGIS Connector feature in InfraWorks to build a better 

context model 
• Understand the different ArcGIS Online layers that are useful to build context 

model 
• Understand the value of using the context model 
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Introduction 
For years, my job has placed me at the nexus of using BIM and GIS, though I have always been 
amazed at how infrequently the two are used together and collaboratively. In fact, it is my 
observation that BIM and GIS are like peas and carrots on the plate of a particularly obstinate 
child, who shuts, “Don’t let them touch, they must never touch!”. The irony of this situation is, 
these segregated vegetables will invariably comingle inside that child’s stomach once she 
swallows, regardless of their proximity on her plate. Yes, girls and boys, BIM and GIS is a very 
important part of a well balance project.  

All joking aside, BIM and GIS should be synonymous and cooperative in any AEC workflow as 
each complement the other through planning, to conceptual design, to construction, to 
operations and maintenance, to future planning and back again. They are integral to the 
lifecycle of any project or system.  

 

As I sat down for the keynote at last year’s Autodesk University, I was not expecting such a 
monumental announcement as what came next. When Autodesk’s Andrew Anagnost invited 
ESRI’s Jack Dangermond onstage to announce the partnership between the 2 companies, my 
mind was absolutely blown, and I at once began to wonder how this might affect my work with 
InfraWorks, Civil3D, Revit and all the other infrastructure applications I use on a regular basis. It 
has been my observation that Autodesk does BIM well but lacked many of the tools for data 
analysis and data coordination that you would see with ArcGIS. Counter to that, ESRI has 
always been exceptional with data coordination and geospatial analysis, but really did not 
interface well with a BIM workflow. But what if we could dip the Autodesk chocolate into ESRI’s 
peanut butter.  Hmm... (What is it with all the food refences???) 😉😉 
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Current Limitations and Future Options 
While this grand alliance is very promising for the future of BIM and GIS, I wanted to make you 
aware of few limitations of the Autodesk Connector for ArcGIS (ACA). The incarnation available 
today is only supported in InfraWorks 2019.1 and above. As of this class, we are up to version 
2019.2 of InfraWorks and with the release of this version, the ACA is no longer in preview mode 
but fully integrated into the application. I recommend that you upgrade to this version, for in 
addition to the ACA, it will provide several new and useful tools. You can view more about the 
2019.2 release here: 

http://help.autodesk.com/view/INFMDR/ENU/?guid=IWWhatsNew_WhatsNewInAutodeskInfraW
orks_html 

Another item of note when making the transition from InfraWorks 2019.1 to 2019.2, which 
should make your life easier; you will not need to update your models to a new schema (all bets 
are off with 2019.3). So, without further ado, here is a list of the current limitations in the ACA for 
InfraWorks: 

1. No support for raster imagery. 
2. No support for 3D geometry  
3. No support for vector contour data via the Terrain Type 
4. This is a one-way connection so far. Data goes into InfraWorks, but nothing comes back 

out (yet).  

Sandbox 
This being the case, it is important to know the ACA is constantly evolving and if you are a 
member of the InfraWorks Sandbox (beta), you will already have access to some of the newer 
functionality being developed. Should you decide, ‘I like to work on the bleeding edge’, you can 
join the ranks of the Sandbox testers at this link: 

https://beta.autodesk.com/welcome/key/FSSS0T2H5L015CSD 

Ideas 
There is a mechanism you have for requesting greater functional support with the ACA and it is 
known as the InfraWorks Ideas page. All Autodesk applications have an Ideas site, and it is 
here where users can post their wish-list items for futures versions of the software. Feature 
requests posted to this site are viewable by anybody and each request has a “Vote” button, 
which gives the development team a means to gauge the popularity for a particular request. For 
instance, John’s request for “More Unicorns in the 3D model Library” would most likely see very 
few votes, whereas Sabine’s request for “Construction Phasing Views for Bridge and 
Component Roads” gets 50 votes and is therefore added to the high priority list. You can find 
the link below and I highly recommend that you browse to see what users have already been 
submitted.  

https://forums.autodesk.com/t5/infraworks-ideas/idb-p/129/tab/most-recent 

http://help.autodesk.com/view/INFMDR/ENU/?guid=IWWhatsNew_WhatsNewInAutodeskInfraWorks_html
http://help.autodesk.com/view/INFMDR/ENU/?guid=IWWhatsNew_WhatsNewInAutodeskInfraWorks_html
https://beta.autodesk.com/welcome/key/FSSS0T2H5L015CSD
https://forums.autodesk.com/t5/infraworks-ideas/idb-p/129/tab/most-recent
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ArcGIS Pro and Revit  
While Autodesk has created the ACA, ERSI has been busy as well and has added a Revit 
importer for ArcGIS Pro, which is really nice! While you could import Revit files into ArcGIS Pro 
in the past, you had to convert them to an IFC or DWG file, which poses a multitude of 
limitations and issues. ArcGIS Pro 2.2 supports Autodesk Revit 2015 through 2018 file formats 
(*.RVT) and converts Revit files to the 2018 file format as needed. I will not cover this feature as 
it is out of the scope of this class, but you can view more here: 

https://www.youtube.com/watch?time_continue=894&v=PVAXtWV7OO0 

ArcGIS Online and BIM 360 
Here is an area where I see enormous potential, especially via the Forge APIs. With many of 
the dashboarding tools available with ArcGIS Pro and leveraging the interoperable capabilities 
of Forge, these cooperative platforms would make a dynamite tool for small campus Operations, 
Maintenance & Planning (OM&P) systems associated with schools, hospitals and commercial 
developments to larger scale systems such as airports, transit agencies and municipalities. Why 
not include planning and construction in your operations and maintenance system model? 

 

 
  

https://www.youtube.com/watch?time_continue=894&v=PVAXtWV7OO0
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Let’s Build A Context Model 
Stage 1 - Base Model 
For this demonstration of the process of utilizing the ACA with InfraWorks, I will utilize a subset 
of data provided to me by a client on a recent project as well as data from USGS and several 
other agencies.  

For this model I have utilized 1/3rd Arc USGS topography (10M resolution) for the project area, 
imported via the native *.flt format as well as Bing aerial imagery. You can easily acquire USGS 
content via the National View website here:  

https://viewer.nationalmap.gov/basic/.  

The downloaded ZIP files contain metadata files and a terrain file utilizing the *.flt, *.adf or *.img 
file extension. 

 

  

A quick note, when importing *.flt files, you must switch the file type to “All Files”. 

https://viewer.nationalmap.gov/basic/
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While you could utilize the Model Builder function within InfraWorks to generate your initial 
model, this is not always ideal, especially when creating a model greater than the 200 Sq. KM 
maximum. Therefore, I will often use the USGS site to acquire terrain data. In fact, I always 
recommend acquiring more data than you need, as it is always easier to extend your project 
model area if you have the requisite data.  
 

 

To add the Bing Imagery, I will use the Connect to Data Source option in the Data Sources 
Palette. Simply select the Bing Maps option in the drop-down menu and set your resolution. Be 
warned that setting a value higher than 17 will result in a potentially long download. 
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Here is the resulting model, ready to begin adding GIS data.  

 

Stage 2 - Autodesk Connector for ArcGIS  
With the base model created, let’s start adding some GIS 
content. Click the ESRI icon in the Data Sources palette to 
open the ACA window. You will be presented with an ArcGIS 
Online login window. Enter your credentials and click Sign In.  
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Next, you will be presented 
with a window showing a map 
of the world and a listing of 
content along the right side. 
While you can use your 
mouse to navigate to the 
model location, it is usually 
faster to type a search query 
in the search pane at the top 
of the map.  

 

 

 

I have found the ACA window will usually zoom automagically to your model area and highlight 
the model extents if the terrain and/or aerial are already loaded in, as we did in stage 1. You will 
see the available datasets in the column along the right side of your window. As you select each 
data layer, it is added to the map. Additionally, each layer contains additional attributes based 
on the metadata, which can be assigned to the various Feature Types in InfraWorks, such as 
Coverage, Pipeline, Road, Etc.  
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Select the Airport Boundries option, assign the feature type to 
Coverages Areas, and click the button called “Add to my design 
project”. You will now notice two things; first, the airport 
boundaries shape has been added to the model and you now 
have a NEW feature type. No more manually editing the model 
schema to add custom layers and feature types. Wahoo! 

 

 

 

 

 

 

 

 

In fact, any time you add a new layer, all the layer attributes will be added to InfraWorks as a 
new Feature Type and the model’s schema will be updated as well. Be forewarned: any change 
to the model schema CANNOT be changed back once it has been implemented. So, if you add 
a layer from the ACA and click the “Add” bottom, the schema is edited, and the model 
committed. You cannot remove the Feature Type, nor change its name.  
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Ok, let’s take this a few steps further. Let’s add some information which contains multiple data 
attributes, such as the Communications layer. Like before, we can assign a feature type 
attribute to the specific data construct. In this example, the Communications layer has multiple 
types; CommFitting, CommWIFISensor, CommWifiTransmitter, CommLine, CommWIFILink, 
and CommDuct. Each layer can be assigned an InfraWorks Feature Type. I will assign 
CommFitting to Pipeline Connectors and the remaining layers to either a Pipeline, Pipeline 
Connector, Coverage, or Point of Interest depending on the nature of the layer type. This is 
completely dependent on your model requirements.  

 

 

 

Now that I have all of my layers assigned to the appropriate InfraWorks Feature Type, I will click 
the “Add to my design project” icon to add it to the InfraWorks model.  
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Notice, unlike the traditional method of importing content into the Data Sources panel, it is not 
necessary to refresh the dataset to load the content into the model. Instead, the ACA will load 
the data, create the appropriate layers, update the model schema, and refresh the model. Upon 
opening the Model Explorer, you will see the new layers loaded under each feature type 
category.  
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At this point, you can make changes to 
the datasets to assign specific attributes 
to the model constructs such as Name, 
Description, Pipeline type, pipeline offset, 
Tooltips, etc.  

 

 

  

Make note, the ACA will create several 
new custom attributes to the Feature 
Types, which you can view in the Table 
Tab. This provides greater flexibility to 
the data source by eliminating the need 
to manually edit the model’s schema or 
relying on the default data fields.  
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I assigned a custom tooltip to the CommLine data as you can see below. In the previous 
workflow for loading SHP files into InfraWorks, if I wanted to add information from the metadata 
to the object tooltip you were limited to the default number of fields (4 fields). If you wanted 
more, you would need to open a custom schema editor and manually add the custom fields for 
each feature type or each item. For the tooltip listed above, I simply added a field from the 
ArcGIS metadata list as you can see in the lower right of the screen below. This same 
methodology is applied to the remaining Comm elements.  
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Stage 3 – Release the Hounds! 
Now that we have an idea of how the system works, let’s import everything else. This will give 
you an idea of how quick it is to import your data and build a robust context model very rapidly. 
Like the same process before, we will open the ACA and select all the layers we need, 
assigning the appropriate Feature Types to each element.  

 

You will notice, not all the data comes in perfectly and 
will require some modification to the data sources to 
address the various anomalies. In this case, it appears 
to be the water areas and the railways, which is usually 
associated with the drape function in the Source tab.  
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ArcGIS Online & ArcGIS Pro  
Let’s talk about ArcGIS and how this fits into the BIM and GIS workflow. We have focused 
mostly on the synchronization of your GIS data from ArcGIS Online to InfraWorks, but it is 
important to note how this process can work the other way, back to ArcGIS. First, as I 
mentioned before there is currently no easy method to get BIM data from InfraWorks to ArcGIS 
and while this can be an issue in a more cohesive BIM/GIS workflow, ArcGIS Pro has 
incorporated all the features of ArcGIS Desktop (ArcMap, ArcScene, ArcGlobe, etc.) into one 
application and has many similar capabilities to InfraWorks.  

To further demonstrate how ArcGIS Pro would compare to InfraWorks, I have created this 
Scene using the trial version of ArcGIS Pro: 

 

InfraWorks has many tools for creating infrastructure designs (hence the name) as well as tools 
for doing some basic planning, traffic analysis, and watershed/flood analysis. It has a robust 
importing engine and handles point cloud and 3d models very well. The GIS analysis tools, on 
the other hand, are not particularly robust when compared to ArcGIS.  

ArcGIS Pro, on the other hand, is great at data analysis, can build data rich interactive web 
hosted content, and has a large range of tools for easily connecting your data to dashboards 
and information windows. You can connect it to mobile devices in the field for data collection 
and there are a range of other tools at your disposal. All of this can then be uploaded to ArcGIS 
Online for consumption in a web browser. It is not, however, very robust at conceptual design 
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for infrastructure nor for site planning compared to InfraWorks. Plus InfraWorks can 
simultaneously coordinate you designs with Revit and Civil 3D.  

While it seems these applications are at cross purposes, it is my contention that they 
complement each other well. In fact, I feel ArcGIS Pro and Online should be packaged with the 
AEC collection. With continued refinements to ACA, the ArcGIS Pro Revit tool, and integration 
with BIM360 at a much deeper level, this collaborative workflow will significantly improve project 
workflow. If ArcGIS Online were to merge with BIM 360, you would have one killer app and it 
would be the perfect backend for InfraWorks in a way we always dreamed. You could build a 
fully intelligent digital twin model for your project which can be used for OM&P. Tap in with Civil 
3D, Revit, Inventor and Fusion, you could analyze your geospatial data with regards to your 
planning and construction activities, while your people feed more data in from the field.    

I highly recommend that you download the trial version of ArcGIS Pro, which also includes use 
of ArcGIS online for you and several of your users. You can find out more here: 

https://www.esri.com/en-us/arcgis/products/arcgis-pro/trial 

Conclusion 
In this class, you have learned about the Autodesk Connector for ArcGIS (ACA) and how it 
helps you to leverage the power of your ArcGIS geospatial database to build data rich 
InfraWorks models. In turn, a robust InfraWorks model helps you to make more informed 
decisions when planning and designing your infrastructure projects. I included a demonstration 
of the ACA workflow, pointing out some potential pitfalls and provided effective workarounds to 
better prepare you for using this tool. You also learned a little about ArcGIS Pro and ArcGIS 
Online and how these tools can help you to compliment your infrastructure projects.  

BIM and GIS should be a key aspect of your production workflow and the project lifecycle. Keep 
an eye out for further advancements to the ACA tool and expect more support for additional 
Autodesk applications in the very near future (announcements at AU 2018). Expect more tools 
for ArcGIS as well soon. So mix those peas and carrots and enjoy a well-balanced project.  

https://www.esri.com/en-us/arcgis/products/arcgis-pro/trial
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