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Description 

There are so many new technologies out there in the architecture, engineering, and construction 
(AEC) industry. Which ones should your structural firm know? Which ones should you adopt into 
your office workflow? Which ones should you share with your clients? Join us as we go through a 
sample structural workflow using the latest technologies to solve issues along the way. We will take 
you from conceptual design, through documentation, through collaboration, and finally through 
CA—while taking advantage of Dynamo software, adaptive components, and advanced Revit 
software structural modeling and analysis. We will also show you how to use some of the latest 
game engine technology for presentations, quality control, and immersive design collaboration. Hold 
on tight—this is going to be a fast ride through the workflow of the structural engineer of the future. 
This session features Revit Structure. AIA Approved 
 

  

Learning Objectives 

• See some of the latest technology trends in the structural engineering field 

• Understand real-time visualization using game engine technology 

• Understand more about Dynamo and advanced Revit structural modeling to help 
you succeed  

• Learn how to link structure analysis with Revit models 
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Your AU Expert 

 
 

Marcello Sgambelluri currently serves as the Building Information Modeling (BIM) director at John 
A. Martin & Associates Structural Engineers in Los Angeles, California. Sgambelluri has worked on 
many BIM projects over the last 18 years as a project manager, design engineer, and BIM director. 
Some of the BIM projects he has worked on include the Walt Disney Concert Hall in Los Angeles; 
the Ray and Maria Stata Center at the Massachusetts Institute of Technology; and the Tom Bradley 
International Terminal Expansion at Los Angeles International Airport. Sgambelluri is internationally 
recognized as one of the top BIM leaders and contributors to the education and implementation of 
BIM technology in the building industry. He continually speaks at Autodesk University and the Revit 
Technology Conference, and he received the Top Speaker award 5 years in a row. Marcello 
Sgambelluri received his bachelor’s and master’s degrees in civil engineering and he is a licensed 
civil and structural engineer. 
 

Twitter:     

@marcellosgamb   

email:      

marcellojs@hotmail.com  

blogsite:  

www.therevitcomplex.blogspot.com  

Podcast: 

http://simplycomplex.sharedcoordinates.com/ 
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EXERSIZE Using Real-Time Rendering Tools  

 

Introduction  

There is a wealth of tools out there the use real-time rendering that link up with 

Revit. Some of them include, Enscape, Revitzo, and Fuzor. Others include real game 

engines that are used to create games such as Unreal and Crytek. In this class we 

will only show the “visualization” part of these tools and therefore Enscape will be 

used. Enscape is a relatively cheap product that is an add-in to Revit. For more 

information, see this link http://enscape3d.com/. 

 

Now how do I use it in Structural Engineering? 

Forget presentations and “wowing” everyone in the office. These tools are really 

good at helping you QA and QC your structural model. Simple create your Revit 

model then use Enscape to move around and look. It’s easy. Then if you want to 

share that information just export your view or elements to a .exe file (zip it because 

most emails freak out with exe attachments) and done. The person receiving your 

.exe file could look 

at your Enscape 

model and not 

even have to own 

Enscape. How cool 

is that! 

To make an 

Enscape model just 

open a 3D view 

and click the 

Enscape Start 

button as shown in 

the image below. 
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The final model in Enscape looks like the image below. If you want to spice up your 

experience simply walk around on the structure that you modelled and if you fall… 

then you have modelled something wrong. It’s fun and enlightening at the same 

time! 
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Do you want to isolate any elements? Simply isolate them in Revit then Enscape will 

update and shown them isolated!  

 

 

Then if you want to share that information just export your view or elements to a 

.exe file (zip it because most emails freak out with exe attachments) and done. The 

person receiving your .exe file could look at your Enscape model and not even 

have to own Enscape. How cool is that! One more thing, since you are using a real-

time render engine then simply press the “print screen” button and you have an 

instant RENDER!  
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EXERSIZE Using 3DS Max Sequence Animation  

Introduction 

There are many times when you will need to tell the story of how the structural 

systems need to go together and there is a very good tool to tell your story. That 

tool is 3DSMAX. There are add-ins and scripts that allow you to easily create 

sequence animations as shown in the image below. 

Setup your time steps in 3DSMAX, if you want low-resolution animations don’t wait 

for all the frames to render just simply play the preview animations and record your 

screen! I do this and it saves me hours of render time! 
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EXERSIZE Using Virtual Reality  

Introduction 

Virtual Reality (VR) is a new technology and it could be used in structural 

engineering modelling. VR drops you into the model and represents scale like no 

other experience. I just VR all the time. There are many options for VR. The simplest 

and cheapest is getting “Google Cardboard” and porting your model to smart 

phone. I use a VR headset that is plastic and only slightly better than Google 

Cardboard and cost about $19 US as shown in the image below. 
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It allows me to view the model in 3D. To make a VR experience simply model your 

building in Revit and export it using “Kubity” add the Kubity app to your phone, 

then scan the QR code on your exported Revit model as shown in the image 

below.  

 

Set the location of your eye on the Kubity app then you have a VR experience in 

no time! Of course, this is the cheapest way to go. If you want, you could always 

purchase a product like Rift at about $800 US and you will not be required to “port” 

your model to your smart phone. 
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EXERSIZE Get Geometry into GOOGLE EARTH 

Have you ever wanted to show your designs in Google Earth? 

Its easy, just use Sketchup 

Follow the steps in the image below and you will be showing off to your friends in no 

time. 
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EXERSIZE How to Get Revit To Tekla- Use FLUX! 

See image below and follow the flowchart to get Revit to Tekla  
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EXERSIZE Using QR Codes 

 

The use of QR codes has been around for many years now but its use in the AEC 

industry is just beginning. The following are some ideas on how to use QR codes. 

Digital Download of Drawings 

 

3d Model viewing_3D pdf_ 

 

3d VR model Viewing 

  



 

 Page 14 of 44 

EXCERSIZE C4R 
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EXERSIZE Using Yourself 

The biggest, most underrated, and overlooked technology out in the AECO industry 

today is YOU! Don’t forget to use yourself to make your structural workflow great. 

Honestly, there are just some tasks that you need to perform in the office that even 

the latest and greatest technologies could not do. For example, if you ever see 

something in a model that just does not look “right” or you ever have a feeling that 

something is making you uneasy about a model you are looking at whether it is 

your model or someone else’s then say something. Take for example the image 

below.  

 

 

You, as the structure modeller, look at this linked architectural model and you 

notice a toilet in front of vision glass with a structural column running through. This 

could give you that feeling that this may just not look right. Chances are it is wrong 

and you need to bring it to the attention of the architect but please make sure to 

tell them nicely! 
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EXERSIZE Using the Analytical Model  

Find the problem 

 

An advantage of the analytical model is that it is set at the physical beams work 

lines. This means that by examining the analytical model lines you could easily 

determine if the physical beam is out of place or in the wrong location. 

Consider the following girders as shown in the figure below.  

This is how the structural framing of a roof looks like from “far away”. It looks correct 

on a “macro” level but you need to  
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1. Open FILE 01_ANALYTICAL_MODEL_START.rvt 

2. Zoom to properly determine if the framing is truly correct to the location as shown in 

the figure below for reference. Zooming into an intersection of a beam and girder 

still does not reveal that anything is wrong with the framing as shown in the figure 

below.  
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Not until you turn on the analytical model do you see there is a problem. The 

beams on each side of the girder do not line up. Turning on the analytical model 

and looking around your structural framing is a very good way to QA/QC your 

structural framing models. Try it!  
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Fixing the problems  

How do you fix this? It’s easy the following steps will show you how!  

  

1. Select the analytical model and click “analytical adjust”   

2. Adjust the node location so it is at the same location as the other node as 

shown in the figure below  

  

 
 

3. Now you must align the physical beams to the analytical lines. You first have 

to model a model line in the beam.   
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4. To model a line in the beam family simply click on the structural beam and 

click the edit family button and add a model line as shown in the figure 

below.  

  

 

  

  

Note: Make sure to lock the model line to the ends of the beams and the 

middle of the beam and add the model line at the top of the beam.  

  

5. Reload the beam back into the project. Now you see the “model line” at the 

centre of the beam as shown in the figure below. If you are not able to finish 

this step you may open 01_ANALYTICAL_MODEL_MID.rvt and continue to the 

next step.  
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6. To align the beam to the analytical line, Select the align tool and select the 

analytical line then select the MODEL LINE that you just modelled into your 

structural beam. The physical beam is now in the correct location.   

7. The analytical line followed the physical beam when it moved so now you 

need to be adjusted the analytical line back the physical beam. To correct 

this, select the analytical beam > select analytical adjust> select analytical 

reset. You did it! The results are shown in the figure below. Also see the final 

results in 01_ANALYTICAL_MODEL_FINAL.rvt 
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EXERSIZE Using Yourself 

The biggest, most underrated, and overlooked technology out in the AECO industry 

today is YOU! Don’t forget to use yourself to make your structural workflow great. 

Honestly, there are just some tasks that you need to perform in the office that even 

the latest and greatest technologies could not do. For example, if you ever see 

something in a model that just does not look “right” or you ever have a feeling that 

something is making you uneasy about a model you are looking at whether it is 

your model or someone else’s then say something. Take for example the image 

below.  

 

 

You, as the structure modeller, look at this linked architectural model and you 

notice a toilet in front of vision glass with a structural column running through. This 

could give you that feeling that this may just not look right. Chances are it is wrong 

and you need to bring it to the attention of the architect but please make sure to 

tell them nicely! 
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EXERSIZE Using a Mass Element   

Let’s review how to model beams if you use a mass model line. It’s the same thing 

as a beam analytical line only more robust.  

  

1. Open File 02_MASS_START.rvt 

2. Create an in-place mass as shown in the figure below.  

  

 

3. Active the model line and make sure that it is set to “3d”  
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4. Host the ends of the model line at the desired framing location (in this case 

at the ¼ points) as shown in the figure below.  
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5. That’s it! Close the in-place mass and add a beam to the mass line by use 

the beam pick command as shown in the image below. You may also lock 

the beam to the line. The Result could also be viewed by opening 

02_MASS_FINAL.rvt. 
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EXERSIZE Use an Adaptive Component   
Let’s review how to model beams if you use an adaptive component model line.  

It’s the same thing as a beam analytical line only more robust.  

1. Start a generic model adaptive as shown in the image below.  

  

  
    

  

2. Make a two-point adaptive by drawing a line with two nodes on each end. 

Then make those two points adaptive as shown in the image below. If you 

are not finished with this step open 

TWO_POINT_BEAM_CENTERLINE_ADAPTIVE.rfa to find the completed Revit AC 

Family.  
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3. Insert the adaptive component completed in the previous step into the 

03_AC_START.rvt file and follow steps 3 and 4 of the previous in-place mass 

example to get your structural framing in the correct locations.  

  

  
  

  

Now with the analytical model, in-place mass, and adaptive components you 

could model any structural framing. Good luck!  

  

If you don’t want to manually click on all the beams to place them on the AC lines, 

then consider using Dynamo! We will explore this Dynamo workflow in the next 

example. You could open 03_AC_FINAL.rvt to see the results. 
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EXERSIZE Use a Repeater  
1. Open File 04_REPEATER_START.rvt 

 

2. Place your AC beams as 2 point repeaters in an in place mass or manually place 

them (one by one) in the project environment. You now have a “bunch” of “lines” 

that represent beams as shown in the image below.  

  
  

3. To turn those ac lines into beams simply download and open Dynamo, Place the 

following nodes as shown in the figure below. If you need to find the finished file 

open 04_DYNAMO_FINAL.dyn  
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4. All the beams get generated automatically. The great thing about using dynamo in 

this way is if you ever add additional AC lines then they will automatically create 

the beams and there is no need to “click” on each line to place the structural 

beams.   

  

  
5. Also, if the AC line every moves…. The beam moves with it because Dynamo is 

always checking for changes. Good luck! You may also view the final results just 

open 04_REPEATER_FINAL.rvt 
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EXERSIZE Using the Flat Framing  

 

There is a time when you want to just frame the roof flat during the conceptual 

phase of the project because the final shape of the roof has not been determined 

or because you may not be required to turn in a 3D model until after the concept 

phase. If you notice the flat framing in plan looks the same as the curved framing in 

plan.  

As shown in the images below. So don’t waste your time model it flat if you could! 
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Once your roof faming is modelled flat there will be a time when you need to then 

model it sloped or to follow the shape of your roof. Don’t start from scratch. Use 

Dynamo! Consider the following curved roof example as shown below. 

 

To project the flat roof framing to the curved roof (or any roof shape) is to use the 

following dynamo nodes as shown below. 

 
You could view the final results in both the FlatFraming_Final.rvt and FlatFraming.dyn 
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EXERSIZE Use Add-ins to Dynamo   

Dynamo is a great tool but out of the box nodes and the nodes from the package 

manager will only get you so far. There will be a time when you need to make your 

own custom Dynamo nodes. Creating custom Dynamo nodes is analogous to 

making your own custom families in Revit. Eventually you will need to do it. There 

are a lot of resources out there to get you started. There are two basic custom 

nodes you could create. 1. Using Python Scripting 2. Using Zero Touch that uses the 

C# language. There are a few others but these two methods are a good place to 

start. It is not the goal in this course to show you how to make custom nodes for 

Dynamo, only to point you in a right direction and prove that custom node creation 

could save you lots of time and is essential to every structural office’s workflow. 

Consider the following Dynamo, this node shown below will place Dimensions 

(automatically) from the closest x and y grid to the centre of an “off grid” column 

or the vertices of a slab edge (if you draw model lines on the slab edges).  
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This node is important because it could speed up the time it takes to place 

dimensions on slab edge plans and to dimension to off grid columns. See the final 

product below including the Dynamo definition and the dimensions to the slab 

edge and off-grid columns. To learn more about creating custom nodes in Dynamo 

visit http://dynamoprimer.com/09_Custom-Nodes/9-4_Python.html for Python and 

https://github.com/DynamoDS/Dynamo/wiki/Zero-Touch-Plugin-Development for 

Zero touch Nodes. Good Luck! 
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EXERSIZE Simple Beam Orientation Using AC  

Apply the power of AC principles to beams to change the orientation using a 

massing surface and a divided surface and an AC. The final example should look 

like the figure below 

 

 

1. Open File 05_BEAM_ORIENTATION_START.rvt 

2. Select the surface and click divide surface 

3. Change the grid spacing to 2 and 12 

4. Display the nodes on the divided surface 

5. Add the two-point AC to each divided surface node 

6. Select the AC and click the repeat icon 

7. Watch the beams orient themselves to the surface as shown in the figure above 

8. Also you may open 05_BEAM_ORIENTATION_FINAL.rvt so see the final result. 
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EXERSIZE Align with Offset for beams w/Dynamo 

I have noticed that the Revit community of more than one occasion has requested to 

have the Align Tool add an "offset" option.  

Well I am happy to report that with the new Dynamo 1.2 enhancements and the new 

"Element.SetLocation" node it is now possible...at least in some cases. Let’s take the 

example of Beams that need to be offset 1' from the edge of slab. 

Follow the steps in the follow image and you will see that it is possible. 
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EXERSIZE Canopy Framing Edge Beam 

In this exercise you will be modelling the beams below 
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1. Open the Supporting File 06_CANOPY_START.rvt it should look like the figure 

above. 

 

 

 

2. Add this node 

 

 

 

 

 

3. Add These nodes shown below 

 

 

 

 

 

 

 

4. The final result should look like the figure 

above. 
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EXERSIZE Canopy Framing Single Beam  

In this exercise you will be modelling a single beam at grid 

 

1. Open the Supporting File it should look like the figure above  

 

2. These nodes shown above 
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3. Open add These nodes shown above 
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4. Pick these elements shown above 

 

 

 

5. The final result should look like the figure above. 
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6. Move grid C and see what happens! The result should look like the figure 

above  
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7. Rotate grid C and see what happens! The result should look like the figure 

above  
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EXERSIZE Canopy Framing Multiple Beams  

In this exercise you will be modelling multiple beams at the grids as shown in the 

figure below.   

 

1. Open the 06C_CANOPY_MULTI_START.rvt 

 

2. Add nodes as shown and click run notice this time you are using a “select 

model elements” not element. This creates a list of elements that you select. 
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3. Add nodes as shown and click run. Notice beams were created at all 

selected Grids?!  


