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In this class, we will focus on tips and tricks and best practices to model concrete 
structures using Autodesk Revit Structure software. We will go over tips for modeling 
concrete and precast concrete components; reinforcement modeling and detailing; and 
modeling concrete tilt-up panels, expansion joints, concrete control joints, and more. 

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

 Quick Review: Solid & Surface Modeling tools 

 Model Concrete/Precast Concrete Components, Structures 

 Precast Concrete Void Slab 

 Precast Warped Double Tee 

 Thin Shell Concrete Roof (Hyperbolic Paraboloid) 

 Custom Rebar Shape; Rebar schedules 

 Tips and Tricks 

 Questions 

 

About the Speaker 
Shruti holds a Master of Science degree in Architectural Computing from University of Strathclyde, 
United Kingdom and is LEED accredited. Her experience includes working in Architecture and 
Construction firms in India and the United Kingdom as well as Structural Engineering firms in the Bay 
Area providing design, 3D modeling and drafting services. At Ideate, Shruti provides training and support 
for Revit Architecture, Revit Structure, 3ds Max, and AutoCAD Architecture) 

E-mail: shruti.harve@ideateinc.com 
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Solid & Concrete Modeling 
One of the things I have learnt from working on jobs involving modeling structures built of Concrete in 
Revit Structure is that with a good understanding of the Family Editor and the Modeling tools, you can 
model almost anything in concrete. This class focuses on learning to use the solid and surface modeling 
tools in Revit Structure to model concrete structures 

Quick Review:  Solid and Surface Modeling tools in Revit Structure 
Revit families are groups of elements of the same type. All the elements in a family have a common set of 
parameters, identical uses, and similar graphical representations. Revit Families can be broadly classified 
into 3 types:

Solid Modeling Tools for Families 

You can create solid shapes that represent the overall form of the family. Five types of forms can be 
created. 

 

Void Tools for Families 
You can Create subtractive solid shapes that form a void in the solid mass by subtracting material away 
from the solid. Five types of void forms can be created 
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Massing Tools 
To create a Mass Object, you can draw profiles and paths to generate forms 

        

 

Model Concrete/Precast Concrete Components & Structures 

Modeling a Precast Concrete Beam Slab/Void Slab Component 
Learning Objectives: 

1. Working in the Family Editor 

2. ‘Structural Framing’ Template 

3. Solid & Void Extrusion  

1    2    

In Revit Structure, precast slabs are designed as beams rather than a floor system. Therefore, Structural 
Framing Template needs to be used to create this family. There are two types of Structural Framing 
Templates: 

• Structural Framing Beams and Braces.rft: Use this template if you want to be able to place the 
beam/floor system in the project using the draw tools such as line, Arc etc 

• Structural Framing Complex and Trusses.rft: Use this template if you want to be able to place 
the beam/floor system as a 'component', No draw tools will be available 

                                                   
1 http://www.pci.org/view_file.cfm?file=JL-09-SUMMER-12.pdf 
2 http://www.pci.org/view_file.cfm?file=JL-09-SUMMER-12.pdf 
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Understanding the Structural Framing: Beams and Braces.rft template 
Reference Planes: 

Left/Right: Full Extent of the geometry, Controls the length of Framing 

Member Left/Member Right: Physical Geometry Edge/Cut back, Controls Cut Length 

Stick Symbol Left/Right: Extents of stick representation when symbolic representation is set to "From 
Family" 

 

 

 

Symbolic Representation’ in the Structural Framing Template: 

 

Symbolic Representation:  
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From Family:  Stick Symbol is not auto created/auto generated 

From Project Settings:  Revit generates the stick symbol and follows the project ‘symbolic cut back’ 
settings under Manage>Structural Settings 

 

Material for Model Behavior’ in Structural Framing Template: Beams & Braces 

 

Controls the Joining behavior of these members in a project, Example: Concrete beams auto join 
whereas Precast Concrete beams do not  

For the beam that is created based on the "Structural Framing - Beams and Braces.rft", the geometry cut 
back is controlled by reference planes - Member Left/Member right and the 'Material for Model Behavior', 
as well as the boundary box of the geometry the beam is connecting to.  

Predefined setbacks are as listed below.  

Steel = ½" (12.7mm)  

Concrete = ½" (12.7mm)  

Precast Concrete = ½" (12.7mm)  

Wood = 0" (0mm)  

Other = ½" (12.7mm)  

Overview of Procedure to create Void Slab Family 

1. Start a new family using one of the Structural Framing Templates. The Structural-Framing-Beams 
& Braces.rft contains the above mentioned reference planes and dimensions and a simple 
extrusion 

2. Delete the Extrusion and the dimensions and reference planes that are not needed 
3. Model the geometry that forms the Slab Shape (Solids & Voids) 
4. Align and lock lines to reference planes. Add parameters as needed. 
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5. Set the visibility settings so that the family displays correctly at the different levels of details. Also 
add Symbolic lines as needed 

6. Save the Family and Load into a test project to test it before loading into live working project 

 

Modeling Precast Warped Double Tee 
Typical parking structure must take into account drainage requirements and the tees must slope 
accordingly from bay to bay-therefore it is sometimes necessary to be able to create a 'twisted' or 
'Warped' double tee family that you are able to slope in three directions. 

 

Learning Objectives: 

1. Understanding and working with Family Profiles 

2. Nesting Families 

3. Using the ‘Swept Blend’ Geometry Creation tool  

Overview of Procedure to create Warped Double Tee Family 

1. Start a new family using  Structural-Framing-Beams & Braces.rft template 
2. Delete the Extrusion and the dimensions and reference planes that are not needed 
3. Load in the 'Double Tee Profile' family 

 

4. Draw the reference planes and dimensions and parameters as needed 
5. Model the Geometry of the 'Warped Double Tee' using the Swept Blend Tool 
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6. Open the Left Elevation View and Choose the 'Double Tee Profile' as Profile 1 and Profile 2 
 

 

7. Click Finish Edit Mode when done 
 

8. Select the Double Tee Geometry and Click on the Grey boxes next to the 'Angle' and Horizontal 
and Vertical Offset parameters and Add Corresponding Parameters into the Family 
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9. Also double click on the profile in the Project Browser that will bring up the Type Properties of the 

Profile and click on the grey boxes next to the parameters and associate/add them to appropriate 
parameters in the family 
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Modeling Thin Shell Concrete Roof (Hyperbolic Paraboloid) 
 

      

 

Learning Objectives: 

1. Working in the Massing Family Template 

2. Using the Massing tools 

3. Create ‘Roof’ by Face  

Overview of Procedure to Create Thin Shell Concrete Roof (Hyperbolic Paraboloid) 

1. Start a new family using the 'Generic Model Adaptive' 
 

 
2. Open the Ref level plan view and add the reference planes and parameters as shown below 
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3. Open the Front Elevation view and add a reference plane for the height, Name the Reference 
Plane (example: height) in the properties, Create a Parameter called Height 
 

 
 

4. Open the Reference Level view and add Reference Lines using intersections of the Reference 
Planes as shown, Make sure '3D Snapping's is checked in options bar 
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5. Select the Reference Lines and click on 'Create Form' 

 
 

6. Open the 3D view, Select the Points as shown and Click on 'Pick' and Choose the 'Height' 
Reference Planes 

 
7. Save the Family and Load into Project 
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8. On the Massing & Site tab, Click on the 'Roof' tool and click on the surface that you placed in the 
project 

 
 

 
 

 

Modeling Rebar and Rebar Schedules 
Rebar in Revit can be modeled either using the Rebar and Area and Path Reinforcement tools or using 
the Extensions for Revit Structure. 
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Sometimes it becomes necessary to create custom Rebar shapes. 

Overview of Procedure to Create Custom Rebar shape 

1. Start a new family using 'Rebar Shape Template' 

 
2. To create 2D Rebar Family, Deselect Multi planar on the ribbon  and sketch the bar using the 

Rebar Line tool 

 
 

3. Place Dimensions and Create Parameter Labels 
4. Save this Profile Family 
5. Load into Project and use the Rebar Shape from the Rebar Shape Browser 

 

Rebar Schedules 

One of the benefits of modeling reinforcement in your Revit model is that you can quantify it via a 
schedule. However, it is common practice for rebar schedules to typically include element cross-sectional 
geometry mixed with the actual rebar specification. As you know, In Revit Structure these two types of 
data can be extracted into separate tables i.e.– host element table and Structural Rebar table. The two 
can have relational parameters but cannot be combined into a single table. 

 Ideate BIMLink  exposes this data and lets you extract information from the host object that the rebar is 
placed in, thus allowing you to create a schedule that contains both rebar information as well as 
information about the elements it is placed in. Creating such a schedule using Ideate BIMLink is easy: 

1. Launch IdeateBIMLink from the Add-Ins tab 
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2. Create a New Link with Structural Rebar as the category 

 

3. In the Properties dialog box, notice how you can add data about the objects that the rebar is 
hosted in 
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You can export this data to Microsoft Excel, Edit it if need be and bring it back into the Revit Model. 

Tips and Tricks to model Concrete Structures 
Outlined below are some tips and tricks to help with modeling concrete structures 

• Joining multiple elements at once such as all girders on a floor to the slab:  
Use the ‘Multiple Join’ option (in the options bar) of the Join Geometry tool 
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• Concrete Expansion Joints: 
There is no way of preventing the Concrete Beams from Auto Joining, Changing their ‘material for 
model behaviour’ property in the family editor to Precast concrete, will prevent them from Auto 
Joining . You can also create a Expansion Joint Family and add where the joins are. You can use 
the 'Split  with Gap tool'. 

 

 

 

• Modeling Concrete Waffle Slabs: 
Model a floor that is the top thickness and then model either rectangular or Pan Joist beams 
depending on the construction of the waffle 

 

• Flat Slab with Sloped Soffit: 
In the Type Properties>Edit Assembly dialog box of the Slab, Check ‘Variable’ for the structure 
layer 
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• Thickened Slab Edge: 
Use the Slab Edge tool under the Floor tool; To change the shape of the slab edge, you need to 
create a slab edge profile that can be created from the ‘Profile.rft’ family template 

 

     

 

Summary: 
Revit Structure is very good at modeling concrete structures. With a good understanding of the Family 
Editor and the Modeling tools, you can model almost anything in concrete.  
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