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Learning Objectives
•
•
•
•

Learn about the benefits of modeling reinforced concrete structures in Revit
Learn how to use Revit to control rebar geometry precisely, cerate shop drawings,
and bending schedules
Learn how to automate the placement of bars when performing rebar detailing
Learn how to utilize Autodesk Docs to save time through streamlined review and
approval workflows

Description
CAD has helped grow the architecture, engineering, and construction (AEC) industry far beyond
manually produced paper drawings, empowering us to produce more complex, more accurate
designs. Today, the AEC industry continues to face new challenges, including financial
constraints that increase pressure to deliver projects more quickly and accurately. As a result,
AEC firms are evolving their technology once again. In recent years, the move from CAD to
Building Information Modeling (BIM) has accelerated as BIM workflows have proven to deliver
many benefits over CAD. With the rise of BIM, many new capabilities for reinforced concrete
design and rebar detailing have been introduced in BIM authoring tools. When using Revit for
rebar design and detailing, every structural member can be modeled, documented, tracked, and
controlled, and design changes can be coordinated easily and managed accurately.
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Tomasz is the Technical Marketing Manager for Structure at Autodesk. He has over 18
years of experience in the software industry and a comprehensive background and vast
knowledge of structural solutions in the Autodesk portfolio. He achieved a Master of Science
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Ovidiu is a Senior Product Owner at Autodesk, where he coordinates the development of
features that expand Revit's capabilities in rebar modeling and detailing. Before Autodesk, as a
Structural Engineer, he worked on the design and detailing of many large-scale buildings both in
Romania and internationally. He was always an early adopter of new software, he developed
tools, workflows and helped his colleagues with tips and tricks, whenever possible. Ovidiu holds
a bachelor’s degree in civil engineering and a master’s degree in structural engineering from the
Technical University of Civil Engineering in Bucharest. He is a Certified Professional in Revit for
both the Structural and Architectural disciplines.
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CAD
CAD has been an important part of the AEC industry for decades. In the early 80s, CAD was a
significant innovation that radically transformed documentation efficiency for the industry.

CAD has also helped move the AEC industry far beyond manually-produced paper drawings,
enabling us to produce more complex and accurate designs. CAD programs are still in
widespread use by engineers and detailers across the world.

Structure Business Challenges
But today, the AEC industry faces new challenges. Financial
constraints, for example, are placing the entire AEC industry
under increasing pressure to deliver projects more quickly
and accurately. As a result, AEC firms are looking beyond
CAD to find a solution.
Some of the challenges we’re hearing include:
1) Increasing project complexity can lead to inaccurate
estimates due to a lack of design information.
2) Detailers need a faster and more seamless way to
collaborate with the design team. During the detailing
phase, in particular, data is often disconnected from
the rest of the design team—leaving gaps in the
project workflow.
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3) A lack of skilled engineers, detailers & shop workers impacts quality, even across global
teams. This places greater pressure on fabricators to automate their lines to increase
output.
4) A lack of jobsite coordination creates waste and inefficiencies. Fabricators are being
asked to use technology to provide greater insight into how they will deliver and install
building components.

Building Information Modeling
These are the types of challenges addressed by BIM. Many of you may be thinking, “OK, but
what exactly is BIM?”

BIM stands for Building Information Modeling, and it is an integrated process of creating and
managing information for a built asset. It is a process for exploring a project’s key physical and
functional characteristics digitally—before it’s built.
The coordinated, consistent information used throughout the BIM process helps architects,
engineers, contractors, civil engineers, and owners to see and understand, prior to construction,
what their design will look like and—more importantly—how it will perform.
Using the BIM process, the intelligent information informs the building process along the way.
This visibility enables all members of the project team to contribute to its success through better
coordination, improved accuracy, and the ability to make more informed decisions earlier in the
process.
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In recent years, the move from CAD to BIM has accelerated as BIM workflows have proven to
deliver many benefits over CAD. BIM has rapidly evolved from a new technology to an accepted
standard in many countries, and BIM guidelines are becoming increasingly common around the
world.

CAD vs BIM
Now, let's take a quick look at one of the major differences between AutoCAD (a well-known
CAD software) and Revit (a popular BIM authoring software).
Naturally, this discussion could lead us down many paths, but I would like to start with the
fundamental differences in the workflow.
With all its tools and sophisticated features, at its core, AutoCAD is essentially a digital drafting
board. It doesn’t fundamentally change the basic drafting workflow utilized by many design
professionals in any noticeable way. In other words, before you can create drawings in
AutoCAD, you have to decide what kind of drawing you are making. Are you making a plan or a
section? If you want to create a plan, you begin creating a series of lines and curves to
represent your structural design specifically as a plan. You then need to repeat this process to
create a section or some other kind of drawing that might be required.
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In some cases, you can copy and reuse parts of your drawings, but these copied elements are
not connected to one another in any way. When changes occur to your design, you will have to
update each drawing individually to reflect those changes.
In Revit, the process is fundamentally different. Instead of drafting individual drawings, we build
a single representation of our structural model. This model is created from a collection of wellknown structural components, such as columns, beams, walls, slabs, foundations, and rebars.
Each of these elements has its own settings and parameters that establish the kind of object it is
meant to represent, and the entire group of structural elements comprises a single model. This
model may be viewed in plan, section, elevation, 3D, or schedule views as desired, and users
may define rules for each of these view orientations to ensure they match industry and firm
standards.
It is important to understand that (in Revit), these views are not separate drawings, but simply
different ways of looking at the same model. At a glance, it may seem that the AutoCAD and
Revit approaches are similar, but the result is completely different. The use of a model-based
approach in Revit means that when a change is made to any view, the change is
immediately reflected in all views. The views cannot fall out of sync, as they are all simply live
representations of the same model.
Additionally, using a BIM-centric solution allows users to design and detail with clash prevention
in mind to reduce clashes both in the preconstruction and site execution project phases.
Using a BIM approach with Revit, we create a federated building information model—an
aggregated assembly of distinct models for each discipline—comprising a single, complete
model of the building.
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A single, federated model is useful for design coordination, clash avoidance and clash
detection, approvals processes, design development, estimating and so on. The individual
models are maintained as separate files with clear authorship and scope definitions, but they
are able to be brought together as needed.
These are the fundamental differences between AutoCAD and Revit. For many firms, these
represent the primary benefit of using BIM over CAD.

Benefits of Modeling Reinforced Concrete Structures in Revit
Building Information Modeling (BIM) is a critical part of how structural systems are designed and
built today, but the reinforced concrete industry has been lagging behind structural steel when it
comes to its adoption of BIM. This is due to the highly fragmented nature of its supply chain,
which requires a number of different designers and suppliers to collaborate and simultaneously
deliver the final product.

When we ask our users what they want to see in a BIM-centric solution for concrete, we often
hear a variety of answers that differ drastically depending on someone’s role on a project.
• Engineers & Designers want to gain more engineering insight while creating the design
intent of structures, seamlessly coordinating with the assistance of analysis tools and
local building code requirements.
• Fabricators want to maximize production and delivery efficiency while minimizing the
time spent on detailing and coordination with the field.
• Contractors want to optimize planning and estimation tasks by determining accurate
quantities in the early stages of a project, thereby streamlining their installation process
to avoid rebar clashes on site and coordination with other trades.
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Despite the differences in opinion on the BIM solutions needed for reinforced concrete, it’s clear
that the industry is ripe for radical disruption.
Over the last several years at Autodesk, we’ve made a commitment to address the opportunities
our users are asking for by investing in customer-centric solutions for the reinforced concrete
industry that better connect concrete design and detailing to fabrication.

I bet now you'd like to know, “What are the benefits of using a Revit-based strategy? What
value does it provide to Revit users?”
We see BIM-centric concrete solutions helping our users in four main areas:
1. This approach combines the versatility of 2D documentation with the higher level of
fidelity and accuracy of 3D modeling of steel reinforcement and concrete accessories,
with minimal effort to produce both.
2. It allows Autodesk users to design and detail with clash prevention in mind to reduce
clashes both in the preconstruction and site execution project phases.
3. Revit enables the transition from design intent to detailed models while respecting both
perspectives, following local code requirements, and automating the process of making
changes so they are less disruptive to the project.
4. It increases the transparency and quality of model information being used from bidding
to procurement by not only providing quantifiable information, but also enabling access
to it in collaboration-friendly environments.

Page 8

Let’s assume a conceptual model is received from the architect, and then the structural
engineer creates the physical and analytical models for the structural system. Revit has multiple
tools for defining and editing the analytical model. Then the model can be exported to various
analysis software that are interoperable with Revit – including Robot Structural Analysis
Professional (available together with Revit in the AEC Collection) – to perform structural
analysis. The results can then be imported into Revit and reviewed to understand the impact of
various design changes.
With the results now available in the Revit model, rebar definition can begin. There are two
approaches to this process – one for Europe and the other for America.
First, the structural engineer analyses forces and proposes reinforcement patterns, a practice
typically encountered in North America. The engineer can use engineering schedules or place
tags in 2D or 3D views that reference concrete elements and reinforcement patterns.
Secondly, rebar can be determined more directly by structural analysis results, while respecting
local design codes, a method usually embraced by European countries.
The beauty of Revit is that it allows for both approaches, enabling all structural engineers to
work in a BIM environment connected to architects, MEP engineers, and the extended project
team.
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Key Revit Features for Reinforced Concrete
Now I would like to highlight some of the Key Revit Features for Reinforced Concrete
Structures.

Parametric modeling
Parametric modeling refers to the relationships among all elements in a project that enable the
coordination and change management that Revit provides. These relationships are created
automatically by the software and by you as you work.

This capability delivers the fundamental coordination and productivity benefits of Revit: change
anything at any time anywhere in the project, and Revit propagates that change throughout the
project.
For example:
Stirrups dimensions depend on the concrete element section size. If the section size is changed
the stirrups will be updated automatically following the element’s dimensions. (as well as shop
drawings and rebar bending schedules)
Revit uses parametric modeling via “families.” Everything in Revit, from title blocks to 3D views
to building components such as walls or floors, beams, columns, and rebars is part of a “family”.
Revit families inserted into a model can have parameters that enable them to vary in height,
length, depth, etc.
When making a change to an object within a Revit Family, the parameters of other relevant
objects within the family are subsequently adjusted, saving you a lot of time on your project.
There is a wide range of reinforcement tools in Revit suitable for modeling reinforcement in
various situations and for different types of concrete elements. These elements can range from
simple columns, beams, walls and floors to very complex 3D double-curved decks.
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Quick and Precise Rebar Placement

There are many methods for adding rebars into concrete elements, and the choice of method
depends on individual user preferences or design context.
For example, you can simply sketch the rebar shape. Using this approach, Revit automatically
recognizes the shape code and assigns it to the newly-created rebar instance.

Another way is to use the library of shapes loaded into the project. You simply pick the desired
shape from the library you want to use, set the placement plane, placement orientation, and
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rebar properties, click within the host sections, and Revit places rebar and expands the rebar
shape to fill the space provided within a concrete element host by default.
You can also quickly rotate the rebars simply by pressing the space bar if needed.
In Revit 2022, we introduced a new method for placing rebars; Revit users are now able to
place rebars of exact dimensions, aligned to any reference in the project, with just 2 clicks. This
reduces the number of steps needed to create bars with the desired geometry and in the exact
place.
This feature is huge for rebar modeling, and it is a real game changer for rebar detailers who
work in Revit.
This new method of placing rebars improves the software's ease of use and users’ productivity
while modeling reinforced concrete details, both cast-in-place and precast.

Rebar Sets
When adding rebars of various shapes to concrete elements, you can define not only a rebar
diameter, but also a type of layout of a rebar set.

Using rebar sets speeds up the process of adding rebar by providing a quantity of identical bars.
Having rebar sets properly defined can help your rebars properly react to concrete geometry
design changes.
You can define accurate reinforcement for non-standard concrete element shapes by fitting
rebar for non-standard geometry with rebar sets that vary along inclined faces.
Moreover, you can use multi-rebar annotations, customizable numbering settings, and accurate
schedules that display varying lengths. The display of varying sets in schedules can be
customized by reinforcement settings. I will be talking about rebar annotations a bit later.
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Revit 2022 improves rebar modeling and detailing for structural engineers and detailers, making
it easier for you to move from disconnected CAD workflows to BIM, and enabling you to model
and detail faster and more accurately.
You can now move or remove individual bars in rebar sets or area and path reinforcement
systems to avoid clashes with other rebars, openings or other elements—while maintaining the
logic of the rebar set or system.
There is no need to split a set into multiple sets or to remove path and area reinforcement
systems—workflows that were complex and time-consuming.
Multiple sets or systems can be edited at the same time.

Tools for Planar Elements
I mentioned area and path reinforcement systems. These are dedicated tools for the creation of
planar concrete elements.

We can use Area Reinforcement to create large amounts of reinforcement in up to four layers in
walls and floors. This tool uses a sketch to define the contour in which the bars are created and
has options like spacing, bar type, hooks.
The Path Reinforcement tool can be used to create shape driven reinforcement distributed
along a path, in walls and floors.
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Free Form Rebars
In addition to shape driven intelligent rebars, Revit offers you free form rebars. You can use the
free form rebar tool to model bars in any concrete host, regardless of its complexity (mostly for
civil structures), but also for regular building elements where you need a set of bars following a
curve or something similar.
This type of reinforcement differs from shape driven rebar by the fact that the bars get their
geometry exclusively from the geometry of the host. We call this type of reinforcement hostdriven.

Surface distribution of Free form rebar populates the surfaces of irregularly shaped hosts with
variable non-planar distribution. The bars are created by interpolating between the first and
last bars of a surface distribution set.
Like shape driven rebar, free form rebar falls under the Structural Rebar category and contains
the typical properties for this category. You can set the layout options for the set, the rebar type
defining the diameter and bending radii, add hooks and extract fabrication data. Numbering is
performed automatically.
Free form rebars can also be used to create rebar sets, with planar bars distributed along the
faces of a structural element and aligned to a distribution path.
Just like with the surface distribution type, modeling of the aligned distribution type can be done
by working in 3D views and selecting the structural element faces to which the bars are aligned.
Bars in an aligned distribution are created at the intersection of each individual bar plane with
the host surface. All the bars are planar, respect the cover of the host and are aligned to the
distribution path.
Free Form Rebars increases 3D rebar modeling versatility in Revit and helps you define the
accurate reinforcement for standard and non-standard shapes of concrete elements.
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Rebar Constraints & Rebar Cover
For the concrete element to work as expected (corrosion resistance, etc.), it is very important for
bars to respect the concrete cover. In Revit, every concrete element has concrete cover settings
defined. These settings can be managed and overridden. You can change rebar covers for the
whole element at once or for individual faces of the concrete element.

When placing rebar—either directly or by sketching—the bars will automatically snap to the
concrete cover or nearby bars. This behavior also applies when adjusting the bars by dragging
individual bar handles.
To better manage accurate rebar placement distances from a concrete cover, from a face or
between rebars, we have rebar constraints in Revit.
Rebar constraints are part of an internal mechanism used to set and lock the geometry of each
rebar instance with respect to its concrete host element or other rebars.
Since each Rebar element can be flexed to arbitrary dimensions, Revit attempts to
automatically set the position and geometry of each rebar in a manner that is meaningful to the
structural designer by considering the geometry of its host, as well as the presence of other
rebar.
Once the rebar's geometry is set, Revit automatically assigns constraints to the rebar so that it
moves and flexes appropriately in response to changes that occur in the model.
Using in-canvas tools, you can place rebar more precisely with the graphical rebar constraints
manager.
The user interface highlights each rebar segment that can be constrained, along with available
targets that makes working with rebar constraints easy and intuitive.
The snap constraint maintains its relationship when you place, move, drag, or copy rebar.
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Let’s imagine a situation where you need to slightly adjust your concrete cover, or the element
section dimensions must be updated. With the properly defined rebar constrains, this update
would take you only a second.

Rebar Couples
Now, let me talk a bit about the Reinforcement Connector in Revit. Rebar Couplers are familybased and fully customizable, and each team member can use them according to their needs.
Rebar Couplers interact with the rebar that they connect to, facilitating change management.

Structural engineers can use schematic connectors to define requirements.
Detailers can use them to produce shop drawings.
Manufacturers can go into full detail, precisely modeling and representing reinforcement
connectors to create installation instructions.
You can add the connectors to groups, assemblies, and partitions with unique coupler
numbering, and you can export them to various formats.

Numbering and Partitioning
Revit has Rebar Numbering that enables identical reinforcement elements to be matched for
schedules and tags. So, if you add a rebar to your project, it will inherit a rebar number from the
existing, identical instance (having the same shape and dimensions).

Page 16

Partitioning for reinforcement identification serves several organizational purposes, depending
on how a building is designed or how it will be constructed.
Design, ordering, fabrication, and ultimately the placement location of rebar on site all have an
impact on the partitioning needs of the contractor.
Any rebar, rebar set, or fabric sheet instance in a model can only be assigned to one partition.
This maintains numbering sequences and number matching within a partition for schedules and
tags.

Rebar Annotations
Structural engineers and detailers can
create design reports, drawings, and
schedules from the 3D model more
easily and quickly than from 2D
designs, increasing design efficiency.
The rebar quantities produced from the
3D model are more reliable than
takeoffs from a 2D drawing, leading to
accurate cost projections. Quantities
are also fully traceable, allowing checks
and comparisons to be made
effortlessly.
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In Revit, you can annotate individual rebars, rebar sets or use the multi-rebar annotation
feature.

Thanks to this option, you can annotate multiple rebar and rebar sets with a single tag. You can
use these annotations to tag each bar in rebar sets with detailed fabrication and construction
information.These dimension lines and descriptions can easily be changed to any style to suit
local design requirements. If rebar designs are changed, all tags are automatically updated, as
they use data stored in the model parameters.

Presentation of Rebar Sets
You can better document multiple rebars within a host, showing only a representative subset,
enabling the creation of legible reinforcement documentation.
This gives you the ability to create better correct detail shop drawings of reinforcement.
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Rebar Bending Schedules
Schedules are very powerful tools in Revit. They are a useful way to display model information
and are essential when documenting your project.
Revit provides you with a lot of out-of-the-box parameters that you can use in your Rebar
Bending Schedules, but you can also add additional ones if needed.
Examples of provided parameters that you use are Bar Diameter, Bar Length, Total Bar Length,
Quantity, Rebar Number, Shape Code, different bar segment lengths etc
Once your parameters are in place, your Revit rebar schedule will list all Structural Rebars in
your project.
Then, you can easily group, filter, and sort all data in your rebar bending schedules. Schedules
are fully customizable, so you can adjust them according to your local standards.
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Automation
Many of you may say: “The Revit features are powerful and the process of using them seem to
be pretty straight forward however using them can be very tedious and it takes a lot of time as
we need to repeat a sequence of the same steps for every single concrete element”. Moreover,
some of you may add: “Our CAD solutions have a bunch of macros that allow us quickly and
automatically generate typical rebar designs, shop drawings and bending schedules”.

This is a situation where Dynamo for Revit comes in handy.
The visual programming interface of Dynamo gives structural engineers and detailers the tools
to make their own design tools. You can relatively quickly automate your design processes,
saving tons of manual and tedious work, and a lot of time.
.
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Industry Partners
Rebar workflows can also be sped up using Autodesk Industry Partner solutions that are built on
top of Revit.
Autodesk is proud to work with our industry partners (SOFiSTiK , Graitec, CADS, AGA, PTAC)
who offer Revit-based tools to address local standards, process automation, advanced
productivity requirements—all of which make Revit the best-suited BIM authoring solution for
reinforced concrete rebar detailing.

With the structural analysis “results packages” in the BIM model, code-based design tools can
drive the automatic generation of reinforcement. Multiple types of concrete elements can be
reinforced following the engineering design standards from various countries and regions.
SOFiSTiK Reinforcement Generation (RCG) automatically generates a 3D rebar model in Revit
based on structural analysis input, and works with concrete beams, columns, floors, walls, and
slabs. It follows the defined rules to generate the reinforcement to meet the required
reinforcement criteria.

Page 21

Respecting various country or company standards can be done by controlling the rules files.
Once the reinforcement is generated, it can be manually edited.
This solution offers real-time checking of the reinforcement directly in Revit 3D views. Using the
“Check” command, the required and existing reinforcement in a framing element can be
compared. If the reinforcement is adjusted, the diagrams react instantly, giving precise feedback
to the engineer about how to optimize the reinforcement patterns.

In a similar manner, the “Check section” command compares the existing reinforcement in userdefined sections of surface elements against the required reinforcement.
Once the rebar modeling is complete, detailing can begin.
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Graitec Reinforced Concrete BIM Designers is another powerful tool that leverages Revit
results packages to generate reinforcement in single-span and continuous beams, columns and
isolated foundations. It is compliant with Eurocode 2, US ACI 318-14, and Canadian CSA
standards. The various settings allow the use of specific bar diameters and other constructability
rules, like the maximum number of bars to be placed in a concrete element according to its
width.
The tool also calculates a group of identical elements simultaneously so that they have the
same rebar cages, based on the theoretical reinforcement envelope for the entire group. There
is also the ability to save reinforcement cage templates which can be applied to similar elements
and adapt to their new hosts based on predefined rules.

The app also generates engineering design reports. The content of each design report depends
on the country-specific template and can be configured by the user. A fully comprehensive
design report describes the theoretical formulas and values used in the calculation process
according to the country selected and includes the results and work ratios for each verification.
Due to time constraints, I don’t have time to highlight other partner solutions, but their solutions
bring a lot of value to structural workflows.
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Streamlined Review and Approval Workflows
Using Autodesk Docs, you can simplify collaboration and data management. Docs allows you to
organize, distribute, and share files with the cloud-based common data environment on the
Autodesk Construction Cloud platform.
Docs is a centralized Document Management solution that spans the entire project lifecycle, can
reduce rework and constructability issues, lower costs, and shorten project schedules.
With Docs, you can leverage a single, connected document management platform to
standardize document control and approval workflows, streamline the process for distributing
drawings, models, and documents, and simplify collaboration across project teams.
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Conclusions
Today, owners expect design and construction to be fast, collaborative, and well-coordinated.
Taking advantage of the latest developments in BIM and intelligent 3D modeling for your
reinforced concrete detailing is a smart way to please your clients and remain competitive.
Using Revit for rebar design and detailing, every structural member can be modeled,
documented, tracked, and controlled. Design changes can be coordinated easily and managed
accurately.

Maintaining up-to-date and coordinated structural analysis results, rebar models, engineering
design reports, bar bending details, bar schedules, and shop drawings will ultimately lead you to
deliver your projects successfully.
Don't wait to move to BIM, the right time is NOW.
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