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CI1270 Have you encountered any challenges when creating an urban-scale 3D model? How can you 
start a design proposal with an area that has no existing information, such as topography maps, aerial 
photos, and engineering data? This class focuses on workflows and tips and tricks that can enable you 
to better create, evaluate, and communicate conceptual designs using Autodesk InfraWorks, Autodesk® 
AutoCAD® Civil 3D®, and Autodesk® Revit® software. We also demonstrate the comparison of using 
Autodesk® Navisworks® software and Autodesk® BIM 360™ Glue® cloud-based software in various 
cases in order to choose the suitable workflow for your design. 

Learning Objectives 
At the end of this class, you will be able to: 

• List some best practices for using Autodesk InfraWorks combined with other BIM platforms 
• Describe how Autodesk InfraWorks can enable planning to create 3D conceptual models 
• Define workflows to enable the geometry and intelligent data moving between Autodesk 

Infrastructure Design Suite 
• Distribute generated clash markups via email instantly and have users link to conflict areas within 

Revit 
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1. Overview of Autodesk InfraWorks 
 

In August 9, 2011, Autodesk announced Autodesk Infrastructure Modeler 2012 software for 
conceptual design. This is a new addition to the Autodesk Building Information Modeling (BIM) 
for Infrastructure portfolio for planning, designing, building, and managing more sustainable 
infrastructure to increase efficiency and remove waste during design processes. This is a great 
development without any acquisition from other company (e.g. Revit & Navisworks) to connect 
GIS data for the urban scale BIM approach during the early design planning and proposal 
phase. Similar to AutoCAD replacing the traditional hand drafting back to 80s, optimizing the 
possibilities of Autodesk InfraWorks can expand BIM practice from urban planning to design, 
construction, and operation & maintenance throughout a project’s life cycle or even apply to a 
city. 

The diagram below is a proposed “sustainable” design workflow for city planners to build up 
their urban database. This would be one of the ultimate best values of using Autodesk 
InfraWorks and maybe one day Google Earth will connect with that to become an open source 
for everyone. As we know, GIS data represent intelligent information but visually basic.  With 
integrating other 3D city models and new developed design models from Revit and Civil 3D into 
InfraWorks, the real-time “SimCity looking” design tool becomes a collaboration platform for 
design input and output instantly to all stakeholders. 

The file format of InfraWorks native model is called .sqlite. SQLite is an ACID-compliant 
embedded relational database management system contained in a relatively small C 
programming library and implements most of the SQL standard. The entire program is a big 
database without a “save” button. 
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Diagram below is a potential BIM design workflow example of integrating Autodesk InfraWorks 
with Civil 3D, Revit, Navisworks and other applications. 

 

 

2. How to Start from Scratch? 

Data Sources: 

Do you have the Data? 

Ideal situations are where you receive all the necessary data from your clients, 
nothing can be better than that. 

However, in real life some of the data are missing when you need them, and this 
can hamper your design proposals within limited time frame.  

What data would you need? 

Now the next question you would have in mind is what data would you need to 
start off with? 

Basic recommended data for the start would be:  
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Terrain Ground Imagery Transportation 

            

In addition to these we can include  

Water, Buildings, City Bodies and Utility Data as needed. 

Where do you find the data? 
   

Terrain Data 

http://viewer.nationalmap.gov/viewer/ 
http://datagateway.nrcs.usda.gov/ 

https://data.sfgov.org/ 
http://portal.gis.ca.gov/geoportal/ 

http://www.mtc.ca.gov/maps_and_data/index.htm 
http://infraworks-market.weogeo.com/ 

Ground Imagery 

Transportation 

Water 

Buildings 

City Bodies 

Utility Data 

There is also an interactive tutorial available online at 
http://docs.autodesk.com/ICD/2014/ENU/Interactive%20Tutorials/index.html 

 

 What are you trying to get out of this? 

Please keep in mind the objective of your model and include the necessary 
information accordingly else you will end up having a very heavy (in terms of file size) 
model.   

Setting up the project: 
 

One you have all the necessary data you can start setting up the project by selecting new from 
the application menu. 
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1) Define the path where you want to save your model & data. 
2) Define the Project Name 
3) Write in a description of the project 

Useful if you have published your model and another user wants to download the 
model, he/she can read the description of the project. 

4) If you would like to define the extents of your model at the start you can by specifying the 
minimum and maximum extents. But you will also have an option later in the project to 
define the extents. Recommend to set the extents later in the project. 

5) If you have a predefined extent you can always import the file. 

 
6)  You can choose the Advanced Settings to define the coordinate system for the project. 

 

Use this dialogue box to set the coordinates for the project 
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7) If you click on the drop down arrow, you will find the recent coordinates systems that 

have been used. 
8) If you click on the globe you will get access to worldwide coordinates and you can also 

make your selection based on metric or imperial. 
9) By default the Advanced Settings when creating a new model is set to LL84 (GPS 

Coordinate System & all Google Earth files utilize LL84) for both the UCS and Database. 
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If you want to change the model extents after the project has been setup you can go to the 
Application menu> Model settings  

 
In the Model Settings dialogue box you can define the extents of your model. 
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Setting default units for the project: 
 

Once the project has been setup you can define the coordinates by going to Application Menu> 
options. In the units configuration dialogue box you can set your units to Either Imperial or 
Metric. 

 

3. Best Practices and Tips of Using Autodesk InfraWorks 

Tip 1: RVT vs. FBX 

 Import Revit model directly to InfraWorks 

.RVT direct import is available since InfraWorks 2014 R2, contains the right scale with 
Revit materials 

 Export to FBX and import to InfraWorks as a 3D Model in Style Palette (content library) 

FBX file exported from Revit® is larger than the original Revit RVT file because of scene 
information (based on geometric data, such as vertex coordinates, UVs, and texture 
material data) embedded in the FBX file. 

However, FBX exporting provides two options: 

Use LOD: With “Use LOD” ON you will get a more facetted model, but a smaller file size. 
The reverse is true if LOD is OFF. If LOD is OFF, your model will be smoother and more 
true to ‘actual geometry’ but the file size will be much bigger (and exporting to FBX will 
take longer). Revit shows geometry in a faceted manner when zoomed out – and 
smoother when zoomed in. 

Without boundary edge: When “Without Boundary Edge” is turned ON, you will not see 
the lines that appear wherever two surfaces come together. This provides a less ‘mesh’ 
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like model once opened in 3DSMax and thus has a less ‘constructed’ look to it – 
appearing more as it would in real life. 

 
Import FBX as part of 3D Model content in Style Palette. You can reuse it many times by 
drag and drop. It may apply to some repeatable content (i.e. converting Revit families or 
a portion of model via “section box” FBX exporting to InfraWorks 3D Model “content 
library”).  
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 Export to FBX and open in 3ds Max for enhanced material finishes and import to 
InfraWorks 

For high quality presentation or only when you have a lot of time  

 

Tip 2: Data Query – Use Expressions 
 

You can also use this tool to generate data queries or filters and use them to show as a tooltip. 
Select the data source out of which you want to generate the query and configure it. In the Data 
Source Configuration window click on the expression editor as seen below, which would open 
up the editor.  

 
Now you can select the Property you want to filter out. 
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You can check the values that would be listed by clicking on the get values tab. 
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Then you can enable the tooltip to display the information. In the Data Source Configuration, 
under just type in % that would show you different tool tips that can be listed, select the one you 
just queried. 

 
When you zoom in and select a feature you can right click and select tooltip to display the Data 
generated from the query.  

Note: Tooltip on the right click menu is enabled only when you are in explorer mode (Explore 
Model). 
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Tip 3: Water Patch when River Merges to Lake 

 Two Water Styles 

The “DefaultWater” style uses “Blue Alpha 50” as “Bank” material (this would explain the 
1st river from the left in the image below displays the blue overlay bank), while the 
“SplinedWater” style uses the “Water Bank Cover” material. If you want the bank 
material to be an earthwork color, make sure you are using the splined water feature not 
default feature. If you want to change the color from blue to earthwork, just modify it from 
the Manual Style under Properties > Stylization. 

 

 Adding a “water patch” when river merges to lake/ocean 

The workaround solution is to draw a small water area “patch” using zero bank width in 
the region where the two regions of water (i.e. river merges to lake/ocean) with bank 
join. This way can cover the boundary as image demonstrated below. 
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Tip 4: Random Building Façade Styles 

1. Open the Style Rules window 
2. Click on the Buildings tab (if it's not already highlighted) 
3. Add a style rule using the green plus (+) sign and give it a name 
4. Open the style rule and add a couple of styles 
5. Then expand the window to the right a little bit and enter some numbers into the 

Probability column; the numbers represent how often (%) you want each facade to 
appear 

6. Accept the changes by clicking OK 
7. Press the green Refresh button on the lower right of the Style Rules interface to execute 

the rules 
8. Check the result and refine the setting 
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Here is an example of these techniques applied to Boston city’s InfraWorks model: 

 

Tip 5: Exporting Model to InfraWorks 360 

How to export a model from InfraWorks 2014 to InfraWorks 360 to become an “iPad readable” 
data? Clicking Publish Model or Sync via Collaborate tab does not equal publishing the model to 
InfraWorks 360. Below are seven steps procedure to achieve that: 

1. In Present tab > Storytelling, click Scenarios 
2. Add a new scenario using the green plus (+) sign and give it a name 
3. Define Area of Interest with 3 options: (1) BBox, (2) Polygon, or (3) Use Entire Model 

(not recommended) 
4. Set Home Position 
5. Select the Sequences (videos) under Storyboards 
6. Adjust Settings and Scenario Resolution. Suggest to use LOD: Low to control the file 

size under 200MB to avoid the InfraWorks 360 App crashes in iPad 
7. Click “Publish Scenario to Autodesk InfraWorks 360” 
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You need to have an InfraWorks 360 account. Within this account you create and 
assign groups. To make your creation visible to everyone, be sure to check the Make 
Public option. Choose a group and click Publish. 

 

Once you publish your scenario you can go to Collaborate ribbon tab and click the online 
scenarios button. 

You also will find an open in Web Browser feature which can be used to view the scenario in a 
web browser. You can also email the URL for anyone to review; the exported scenario can be 
viewed by anyone without having any application installed. 

You need to have a web browser supporting WebGL 

. 

 

18 
 



Making Something from Nothing: Integrating Autodesk® InfraWorks™ into Your Design 

 

Tip 6: Importing Terrain from Civil 3D 
 

Sometimes when you import a terrain developed in Civil 3D. It does not turn up as desired or as 
it appears in Civil 3D. To solve this you can change the database coordinate system in the 
advance settings. The UCS Coordinate System changes the coordinate readout in the lower left 
hand area of the model display. 
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Tip 7: Taking Aadvantage of Scripts 

 

 
In Infra works you can import custom written java scripts which can help modify instances or 
styles based on a particular condition. 

For example you can use scripts to change the street styles based on their values for the 
property “Elevation” 

Or 

With the Building Randomization script, varying height, façade, and roof styles are assigned to 
the buildings based on pre-defined case criteria. 

Or 

Add a custom Object Tooltip that includes a Google Maps link in it. This script can be applied to 
buildings in your InfraWorks model and automatically launches and locates those buildings 
when clicked. 
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4. Collaboration and Interoperability with other BIM platforms 

Collaborating in InfraWorks 

InfraWorks provides you with an option to collaborate with multiple users, from various 
locations. 

To use Collaborate, you will need to log in to Autodesk 360 using your Autodesk credentials. 

  
                           

On the Collaborate Ribbon “ ” you will find various options to collaborate and manage your 
model. 

You can start by creating your Groups “ ”   

One you have your project added you can choose your team members and the Admins for the 
project. You also have an option to communicate via Bluestreak Group. 
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Once you have your Group setup you can Publish” ” your model to the cloud. 

You can tell if this is a published/online sharing model by checking if the Sync (synchronize) tag 
is enabled. 
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You also have the option to send alerts using project blue streak which is integrated with 
InfraWorks. 

To know more on collaboration refer http://help.autodesk.com/view/ICD/2014/ENU/ 

 

  Cloud-based Collaboration and Workflow 

In the Conceptual Design Phase the model is developed using tools like Revit and Civil 3d. 

Then this model is brought into InfraWorks to develop actual site conditions. You can then 
modify the terrain if needed as per your requirement and send it back to Civil 3D later as IMX 
format to reflect the changes. The videos and images from InfraWorks can be very useful at the 
time of Bid. 

Same time the conceptual model can be used to show 4D logistics of movements and proposed 
planning to clear the concepts to the client. 
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During the design construction phase its important to coordinate with all disciplines and develop 
a clash free model. 

Autodesk BIM 360 Glue comes into play over here.  

If your company already has been using Navisworks Manage to do the clashes you can extend 
the technology by using an add-on for BIM 360 Glue to link your Navisworks model into Glue. 

https://b4.autodesk.com/addins/addins.html 

 
This way anyone in your team can have access to the latest clash reports and model updates 
by accessing the model online. 

 

In BIM 360 Glue you can set up preferences for what change in activity you need to be notified. 

 
There is an iPad application of BIM 360 Glue that can be used to view the models and 
collaborate via cloud anywhere with internet connection. 
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You can do the markup from your iPad with mobility and the markups are notified to the 
concerned person via email instantly. 

 
 

If all of your discipline design team is using Revit, BIM 360 Glue is definitely a very good option 
to do online collaboration 

You can have your models uploaded to BIM 360 Glue using the add-on in Revit  
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Once all the discipline models are uploaded on BIM 360 Glue you can choose to merge the 
required disciplines and run the clash. 
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These clashes are updated back to the Revit model & available for the modeler in the Revit 
interface to review and adjust. 

You can set up preferences to send emails to your team members when there are any changes 
made. 

 
User can access the clashes in Revit interface (as seen below) from the glue add-on “Clash 
Pinpoint” 
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If there are multiple clash reports run with different disciplines, you can choose to display form 
any one of the clash reports at a time. 

You can find video tutorial on the workflow at:  

http://www.youtube.com/playlist?list=PLY-
ggSrSwbZoZy7HnxhXX8RuE5kYMDu7p 

 
BIM 360 and Navisworks Coordinated Design Workflow 

To understand how and why you need to use both in your workflow you need to understand the 
difference/similarities between both of these tools 

Project workflows: 

BIM 360 offers two features  

• BIM 360 Glue – BIM Coordination and Management 
• BIM 360 Field -  Field Management Commissioning and Handover 
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Navisworks and BIM 360 share the same core technology for large model viewing, clash 
detection, and coordination.  

Both can coordinate from about 50 different formats. 

Plugins available are for design tools like Autodesk Revit, AutoCAD, Navisworks manage, 
Navisworks Simulate & Civil 3D.  

• Makes BIM accessible to entire team 
• Improves decision making and can be accessed anytime anywhere. 
• Streamlines project review workflows 
• Fully leverages the value of the model  

Below diagram explains how Navisworks and BIM 360 glue can work together in different phase 
of the project. 
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Developing a 4D Model 
You might have come across situations in bidding/proposal phase where you need to showcase 
your design in a more appealing way. 
You can take advantage of using the terrain from InfraWorks model. 

You will need to export your Terrain in FBX format from InfraWorks. 

• You can access the FBX export from Application Menu> Exports>FBX 
• In the below window you have options to export the buildings and Ground models 

separately. 
• FBX file can contain the materials/textures so you can choose to export based on your 

need 

FBX when opened in Revit loses many of the textures, we have raised this to 
Autodesk InfraWorks/Navisworks team and yet to find a solution to bring them in 
perfectly. 
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If you are doing a 4D in a conceptual phase suggest you bring in both terrain and 
Buildings as they would easily be located in the right location. 

 

• Append FBX model into NWF file as any changes you make in InfraWorks can be exported back 
to FBX and it gets reflected in your Navisworks model. 

• Terrain Textures are not imported into Navisworks from the FBX model. 
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Workaround to get images into Navisworks: 

• Export the FBX file from InfraWorks and open in Navisworks Manage. 
• Save file as NWF. 
• A folder will be created where you save the NWF file called “filename.fbm” which will contain all 

the DDS files.  
• Open each individual DDS file with the converter and convert to JPEG. (you can use free online 

converter)  
• You can then delete the DDS files. 
• Open Navisworks and make sure you adjust the settings for FBX import as the same as shown 

below. 

  
• Open the same FBX model and it will say that the DDS files are missing. You just have to re-map 

them with the new JPEG path (same name) and the file will open and look correct. 
Note the jpg file names should properly match the appropriate DDS files while linking. 
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In detail design Phase you can export your roads as IMX and Import them in civil 3D for 
detail design and later you can export the same to Navisworks for Clash detection, 4D..etc.   

 
 

1) Develop your conceptual model with new proposed roadways in InfraWorks. 
2) Export IMX from InfraWorks to obtain the alignment and profile in Civil 3D.  
3) Now using it as reference design your road assembly using the corridors tools in Civil 

3D. Reference material: To develop Corridors 
4) Now you can export your model as NWC or bring in the DWG files directly into 

Navisworks Manage to work further on the 4D. 

 

5. Summary 
 

In this class, we have covered the overall concept of integrating Autodesk InfraWorks into your 
design workflows. The workflow starts from where to find the source data if client doesn’t 
provide. We need to define the purpose of this urban-scale information model and leverage the 
display quality versus the file size to be moved around within LAN/WAN network and cloud. We 
hope this lecture and handout material can give you some insight to develop a “BIM-oriented” 
design proposal for any infrastructure project type no matter its scale. Eventually, all of these 
software development, professional engagement and application of software will move into a 
direction of open-ended design collaboration platform throughout a project’s life cycle. 
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