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Description 
How many times have you heard, “Why do we have to model all these rebars?” or “Modeling 
rebars is time consuming!” or something similar? This class will discuss the return of rebars 
modeling investment, presenting several lessons learned by an EPC (engineering, procurement, 
and construction) contractor. By focusing on real past cases, we will compare between the 
traditional 2D detailing philosophy and the 3D modeling approach, highlighting how Revit 
software can become a powerful validation tool for design and constructability of reinforced 
concrete. This class is going to introduce how to model and set up data in order to easily identify, 
check, and solve congested reinforced concrete nodes, avoiding expensive unpredictable   
issues during construction. We will give the final assessment through a practical example          
of how the structural design of a huge industrial structure has been driven according to the 
above-mentioned analysis. To rebar or not to rebar—that is the Building Information       
Modeling (BIM) question. 

Learning Objectives 
• Learn how to turn Revit into a validation tool for design and constructability; 
• Learn how to model the 3D reinforcement for identification, visualization, and 

resolution of rebars congestion at nodes; 
• Understand real cases in which the reinforcement modeling would have anticipated 

construction problems; 
• Discover the reinforcement modeling “return on investment”; 
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Davide Decarolis 
Davide received his master's degree in Building Systems Engineering from the Politecnico di 
Bari, Italy. After spending one period working in a research project about innovative solution for 
energy efficiency in construction industry funded by the European community, he joined Maire 
Tecnimont Group (Oil and Gas and Petrochemicals International Player) in Milan as a civil and 
architectural engineer. Thanks to his aptitude for technology and innovation, he quickly became 
part of the BIM Development Group. Now he is involved daily in coordinating the structural 
modeling process and the related workflows for the ongoing projects of the Group. 
d.decarolis@tecnimont.it 

 
Elisa Bacchi 
Starting as university researcher, Elisa Bacchi took the specialization in Industrial Plant civil 
engineering in 2001, finalizing the main work experiences with Maire Tecnimont Group since 
2006. Tecnimont is a leading provider of Engineering & Construction, Technology & Licensing, 
and Energy Business Development & Ventures worldwide, with a specific focus on the oil & gas. 
Working as technical engineer and project coordinator about civil and architectural design for 
some of largest Industrial Complex under Tecnimont Construction scope of work, she was 
appointed Civil Project Leader since 2010, and Civil and Architectural Group Leader since 2013. 
She is the lead of Tecnimont BIM System Methodology Development since 2010. 
e.bacchi@tecnimont.it 

 
Marco Mellacqua 
Marco is a Civil and Architectural Engineer at Maire Tecnimont a worldwide general contractor 
with a specific focus on the oil & gas, petrochemicals and fertilizer processing industries. He 
obtained his master’s degree at Politecnico di Milano with thesis abroad on Building Information 
Modeling and Management at Northumbria University (UK). During the degree activities he 
collaborated to the research project, funded by the Italian Ministry of Economic Development, for 
setting up the Italian BIM construction database in order to push a radical innovation into the 
Italian construction sector. In the last years he is strongly involved in BIM methodology 
development, focusing on civil and structural workflows in the industrial plant design. 
m.mellacqua@tecnimont.it 
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About Maire Tecnimont Group 
Maire Tecnimont is a multinational and multicultural Group comprising approximately 8,000 
professionals in 45 operating companies in over 30 countries. Listed on the Milan Stock Exchange 
since 2007 and rooted in well-recognized Italian engineering brands, the Group is among the top-
ranking worldwide players in our markets. We focus on our distinctive competences and 
technologies in the petrochemicals, oil & gas, fertilizer and power generation plants.  Our group 
covers the entire value chain from end to end, delivering full EPC turnkey complex projects  and 
offering a variable mix of  service with high flexibility to maximize local content in every part of the 
world. Our vision is to be a world-class technology-driven, Engineering, Procurement and 
Construction Contractor. We want to make competence entrepreneurship and adaptiveness our 
key success factors. 

 
Standard Practice in Industrial Plant Market 
In the Industrial Plant market the handover of a 3D Model is a standard practice driven by 
contractual requirements. Specific guidelines are defined for the effective and uniform 
application of 3D Modeling to all Plant items together with the required software. Those 
guidelines also defines the 3D Model Design Reviews in order to check the status and quality 
of the design, to manage inter-discipline interfaces and to support efficient and timely production 
of deliverables. Principally, the 3D Model Design Reviews facilitate and ensure cross-discipline: 
 Design status alignment 
 Design coordination 
 Consistency 
 Good Working Practice 
 Consolidate layout with client 

The EPC Contractor ensures the completeness of the model according to the typical milestone 
(30%, 60% and 90%). 
In this scenario, due also to the contractual required software, Piping Department has always 
been at the forefront, playing a primary role in handling and managing the 3D Model. 
Nowadays, thanks to technologies development and tool interoperability improvements, this 
practice needs to be integrated with the Building Information Modeling (BIM) approach, ensuring 
to all other discipline, especially Civil & Structural, to effectively cooperate in the Plant 3D 
Modeling. 
In this handout we are going to analyze the aproach that Maire Tecnimont has decided to follow 
in order to switch from a fully 2D way of producing documentation for reinforced concrete 
structures to a BIM parametric 3D one. 

http://context.reverso.net/traduzione/inglese-italiano/be%2Bat%2Bthe%2Bforefront
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1) Why using Revit in the first place? 
There are several software that have the possibility to model parametric 3D reinforcement like 
or, possibly, better than Revit. Tekla Structures for example can be one of them. Why do we 
have to choose Revit instead? Here a few hints: 

 
• Cross disciplinary environment: Revit is so far the best when more than one civil 

discipline is involved in the project. Is ability to combine Architecture, MEP and Structural 
design makes the difference; 

 
• One model to rule them all: great possibility to use the same model for multi-disciplinary 

coordination and for structural detailing; 
 
• Customizable: it is very customizable, virtually completely through the use of visual 

programming software like Dynamo or external plugins; 
 

• Buy and go: start your reinforced concrete modeling and detailing with the facilities that 
Revit gives you straight out the box. 

 
 
 
 

 
 

Reinforced concrete modeling from Revit. 



Page 5 

 

 

 

1.1 Modeling challenges 
Before starting your massive modeling activity the best thing you can do is to understand and 
master the limitation that Revit still has in the field of reinforced concrete. Being aware of what 
you can easily do and what you cannot is the key to success when you have to set up a 
workflow for a company with a medium-high number of people. 
This session will focus on the tools that are already embedded in the software with an overview 
of the possibilities that can be reached with the help of external tools such as Dynamo. Keep in 
mind that the software is getting better and better every year but complex concrete shapes are 
not always handled correctly. Here you can find an example: curved walls. 

 

 
Complex concrete shape – Curved wall. 

 
 
 
 
Another important challenge that are you going to face is to consider that there is no 
standardized workflow for reinforced concrete structures. You need to adjust your workflow 
following the peculiarities of each different project. A project in USA, in Europe or even in 
Russia will have completely different outputs. The good news is that Revit can easily adapt if 
correctly used. 

 
 

2) Reinforced concrete workflow 
The accuracy of your reinforced concrete workflow influences massively the result of your 
modeling. Be sure to create a workflow that enhance the collaboration between structural 
engineer and draftsman the most. 
In Maire Tecnimont’s case there is a long habit of segregation between the structural engineers 
and draftsmen. BIM has come into the world of this company by a relatively small amount of 
time. The reinforced concrete workflow before BIM was something similar to: 

 
• Creation of the analytical model by the engineer using STAAD; 
• Design done through Excel Spreadsheets. This results in required reinforcement area; 
• Hand drawn sketches given to draftsmen; 
• Symbolic presentation of the real rebar using AutoCAD. 
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Big cons in this workflow were represented by the great possibility of inaccuracies in calculation 
reports, bending schedules and in drawings. No congested node can be solved or visualized 
before construction and the check by the structural engineer was performed on the drawing only 
after the creation of the documentations leading to considerable wastes of time. In one sentence: 
there was no communication between engineer. 
Two and a half years ago BIM was introduced in Maire Tecnimont’s world leading to a revolution 
in the way of producing documentation. 

 

 
 

Waste water Basin Reinforcement. 
 
The biggest changes can be summarized in: 

 
• Reinforced concrete drawings are now produced using Revit parametric 3D models; 
• Engineer and draftsman work near to each other simultaneously exchanging information 

during all phases of the design; 
• Analytical model can be exported in FEM software for validation; 
• Coherent Bar Bending Schedules & bills of material. 

 
This has led to more accurate drawings with a stronger design and capability to evaluate the 
constructability of the project before going to site. The level of productivity has raised while the 
quantity management issues have dropped enormously. Our next goal is to achieve perfect 
collaboration between structural engineer and modeler in order to finally evolve our workflow to 
the most desirable one. 

 

 
The complexity of Tecnimont’s typical plant through a Navisworks view. 
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3) Changing your company workflow 
If you are wondering how to change your consolidated workflow in order to take advantage from 
the possibilities of the BIM. Here some advice taken from the example case of Maire Tecnimont. 

 
3.1 Testing 
Do not start your 3D Reinforced concrete adventure without at least a small group of specialist 
that, at the beginning, will have only the aim to analyze your company weakness points and 
peculiarities in order to study and develop possible solutions to speed up your process and 
avoid time consuming tasks. This phase can look like a waste of time but it is the foundation of 
your future modeling activity. If set correctly rebar modeling can represent the strength point of 
your project, if not can cause bigger waste of time and money than a traditional 2D reinforced 
concrete workflow. 

 
3.2 Developing 
Once understood the need of the company, develop specific customized templates for each 
type of document needed: 

 
 

 
 

View templates available in the standard RC Revit template of Tecnimont. 
 
 
To ensure the best possible modeling speed, set up filters and different section types: 



Page 8 

 

 

 
 

 

 
View filters and Sections. 

 
 

With the correct templates, filters and types you make sure that creating the reinforced concrete 
documentation needed for structures like a multi-story building is easy from the foundation plan 
to the last elevation drawing. The goal is to create all the drawings needed from one single 
model (or more model linked into one) without having to deal with detail elements that are not 
belonging to the correct sheet or elements that are changing from one phase to another of the 
design progress. 

 
3.3 Training 
Training is the crucial part of the process. Once tested and developed well enough, the workflow 
has to be taught to a small, collaborative part of the working population. By far the biggest 
mistake that can be done is to spread the innovation only to a particular group of people in the 
company. Workers in every role must be trained in a different way. At least a small group of all 
the available categories must be aware of the potentiality that a parametric 3D modelling 
reinforced concrete can guarantee if correctly implemented. 
The categories to be mentioned are: 

 
• Draftsmen; 
• Structural Engineers; 
• Lead Engineers; 
• Management; 
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3.4 Implement 
Now it is time to take advantage from all the efforts of the previous phases. Start to implement 
the workflow during a real pilot project. Involve the BIM experts in the task force and let them 
work at a close contact with structural engineers and draftsmen ensuring their collaboration. 
A small project can be the wisest choice. In Tecnimont’s experience the pilot projects have 
been a gas line in Saudi Arabia and a fertilizing plant in Holland. Those experiences have 
shown the importance of the BIM specialist and its capability to encourage the collaboration 
between departments. The use of the information stored in the models has been the real 
difference with the old workflow. Faster and more reliable documentation was also produced. 

 
4) Revit as a validation tool 

Turning Revit into a validation tool it is the next natural step if we have set up a solid workflow. 
The tested and so far developed customizations have to be applied to the reinforced concrete 
subject. 

 

 
Typical column detail produced through Revit. 

 
 
In Tecnimont experience the following points have to be developed as customizations related to 
each project and slightly adjusted time by time following this requirements: 
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• Families  
Define your own library for concrete objects, anchor bolts, insert plates. Fill those 
items with parameters that will be used to store information related to the required 
bills of materials of your projects. 

 
 

 
 

Custom families created by the Concrete team of Tecnimont. 
 
 
 
 
• Shared parameters & Rebar Shapes  
Standardize as much as possible. Parameters have to be defined and frozen at the beginning of 
project. Every user must work with the same combination of parameters in order to create a 
constant data flux, repeatable and manageable. Validate the design of the structural engineer 
with automatic calculation of the steel concrete ratio of your foundations. 
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Shared parameter embedded in a concrete custom family. 
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• Freeze your design  
Once your design is finalized and your drawing issued for construction froze your model to avoid 
unwanted changes before the next revision. Use the tools given by Revit. Remember to Pin & 
Group your rebars and work with partitions that uniquely identifies different cages. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

Pinned and grouped rebar cages. 
 
 
• Create and customize the Bending schedule  
Produce your own bar bending schedule directly from what is modeled. This is the only way to 
ensure complete reliability between model, documentation and fabrication sheets. Your 
fabrication sheet will update following the reinforced concrete design. You can create an 
automatic bending schedule using the parameters embedded in the bars. The schedule is highly 
customizable and can be adapted to the project requirement. Here you can find an example of 
Bending schedules, one used in a project built in middle east the other used for a Russian 
project. You can see that are completely different but generated by the same parameters 
embedded in the same parametric rebars. 
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Examples of real BBS produced with Revit. 
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5) Quality control view 
Revit is a powerful visualization tool. You can assign to each type of rebar one color and use 
them in specific 3D views to instantly visualize if everything has been modeled correctly. For 
example if you assign the blue color to the top rebars and the green color to the bottom rebars 
you can check instantly if everything is in the correct place. In Tecnimont practice the color is 
correlated with a parameter available in each rebar called “Bar Comment”. Particular values 
trigger the color of the rebar as you can see in the next images of the filters and the 3D result: 

 

 
 

 

Filters and rules used to set up a quality control 3D reinforcement view. 
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Before and after the quality control view template is applied. 
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6) Congested nodes 
Possibly the biggest disadvantage of a traditional workflow applied to reinforced concrete 
fabrication sheet is related to the congested nodes. The structural engineers often use to give 
only reinforcement area and undetailed sketches of the position of the main bars in the 
structure. It is duty of the draftsmen to translate that information into precise detailed fabrication 
drawings. When working whit big and complex concrete structures it is almost impossible to 
accurately describe the position of each rebar. This lead to misunderstandings between the 
phase of engineering and construction, a big number of request for information from site, 
possible mistakes and generally, waste of time and money. Revit and its interdisciplinary 
capabilities can solve most of this situations. Here you can find an example of this. The next 
images refer to the particular of the node created between the walls of a reinforced waste water 
basin built in the Middle East. Given the high loads to which this basin is subjected, the related 
reinforcement has been a really tricky job to describe with some 2D drawing. That is why some 
parts have been exported through Navisworks in order to give to anybody the possibility to 
evaluate the design in detail and to study its constructability. 

 
 
 
 
 
 

 
 

Detail of a congested node. 
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Waste water basin congested node gets exported into Navisworks. 
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Waste water basin congested node gets exported into Navisworks. 
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7) Reinforced concrete modeling Return of Investment 
There is no mathematic equation to easily evaluate the Reinforced concrete modeling Return of 
Investment. It is an evaluation that each company has to define individually as each case is 
different from another. In this paragraph you can find a summary of the Return of Investment in 
the case of Maire Tecnimont. 

 

 
 

Concrete modeling sample. 
 
 
The cost of the transition from traditional to BIM workflow can be summarized in one- off costs 
and repetitive costs. One-off costs: 

 
• new and powerful hardware  it is no secret that BIM requires more resources in 

terms of hardware, if you want to avoid to fail before start it is better to sharpen to 
your weapons; 

• Workflow definition  the base of your workflow has to be redefined, this takes 
time; 

 
Repetitive costs: 

 
• New resources  depending from the dimension of your company, hiring or 

specifically training a group of BIM specialist is highly recommended. You will 
find the right path by easily avoiding the common mistakes. The BIM Team can 
define the workflow and then take active part in the task forces of your projects 
as specialist in information management. 
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• Training  it is probably the most important part in the success of the process. As specified 
earlier, not only the draftsmen have to be trained but also a part of the remaining population 
in every role up to the management; 

 
• Start up  when starting the same activity in a completely different way there is always a 

period of time needed to “oil the machine”. Reinforcement concrete makes no difference. At 
the beginning of your pilot project you will feel this difference. Losing some time in this 
scenario it is a possibility. In Tecnimont’s experience this trend is strictly correlated with the 
efficacy of the training and the integration of the new resources with the rest of the team. 
Better training equals to a faster start up time and better adaptation speed for the trained 
resources. 

 
Finally, a brief description of the avoided costs: 

 
• One model to rule them all  enjoy the reliability of one structural model that can be used to 

produce fabrication sheets, detail drawings, analytical data for the engineers and bills of 
quantities for the accounting department. Every drawing makes you save money. 

 
• Automatic BBS  generate coherent bending schedule without having to trust unreliable 

excel file, autoCAD macros or a subcontractor. 
 
• Avoid Errors & Fast Updating  ensure constructability thanks to less errors generated by 

inaccurate 2D drawings. Embrace the power of 3D visualization. A consistent minor number 
of request of information from site is generated if the content given is more accurate. Less 
RFI means less time spent during construction. 

 
Depending on your implementation level, after one or maximum two pilot project the benefit of 
the Reinforced Concrete modelling will outnumber the costs. That is why a world lead company 
as Maire Tecnimont decided to start his most important project with the BIM methodology for 
Reinforced Concrete after two years of implementation of the before mentioned systems. 
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