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Introduction 

 

SCIA Engineer allows you to model and check concrete 2D elements. To be able to pass these checks, 
reinforcement is needed. In SCIA Engineer there are different types of reinforcement: 

• Theoretical reinforcement 

o Required reinforcement 

o Provided reinforcement 

• Practical/User reinforcement 

This tutorial will explain the different types of reinforcement and discuss an example on how to input or 
calculate these types to be able to perform the concrete 2D checks. 
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Theoretical reinforcement 

Configuration 

The theoretical reinforcement is calculated out of the recalculated internal forces. It gives the amount of 
reinforcement needed to resist the internal forces induced by ULS loads. Since there are several workflows 
possible to design concrete 2D elements, the theoretical reinforcement design is not mandatory to perform. 
Experienced users can directly jump to practical reinforcement to perform the checks on, but this theoretical 
approach gives a good idea of how much practical reinforcement is going to be needed. There are two types 
of theoretical reinforcement: 

• Required reinforcement:  The required reinforcement is a value of the reinforcement that is 

necessary in every mesh element of the 2D element.  

 

• Provided reinforcement: The provided reinforcement is a template added to each wall/slab 

consisting of basic and additional reinforcement. 

The configuration of theoretical reinforcement can be found in the Concrete settings under Design defaults 

 

For the calculation of the reinforcement an effective depth is needed which is based on diameter and cover. 
The concrete cover and diameter can be set separately for both the upper and lower face of the slab. For walls 
there is only one setting available that is applied to both sides. 

 

If you enable provided reinforcement you’re allowed to create or chose a template of reinforcement. The 
calculation will still be based on the chosen diameters and covers but Scia is going to compare them with the 
settings in the template to see if this chosen reinforcement is sufficient. 
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This template exists of basic and additional reinforcement. For 2D elements no template settings can be made 
for shear reinforcement so this part will remain ‘Required reinforcement’. 

Longitudinal reinforcement 

The basic reinforcement is present along the whole area of the slab while the additional reinforcement is added 
only in zones where basic reinforcement is not sufficient to withstand (recalculated) internal forces. A choice 
can be made to sort the additional reinforcement by minimal area, minimal diameter or maximal spacing. SCIA 
Engineer uses the least amount of necessary additional bars or places the maximum setting from the template 
whenever this template is still not sufficient to resist the (recalculated) internal forces. 
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Practical reinforcement 

We will now pass on to the level of practical reinforcement. This will allow us to specify the reinforcement 
locally over a 2D element. 

In the theoretical reinforcement design, we have calculated where reinforcement is needed. We can now 
manually input practical reinforcement in these areas by typing ‘2D reinforcement’ in the SCIA Spotlight and 
selecting a 2D element: 

 

After this we need to provide information of the reinforcement we want to define: 
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Next, on the 2D element you have chosen, you draw the region in which the defined reinforcement needs to 
be applied: 

  
You can draw multiple layers of reinforcement on top of each other. 
The practical reinforcement is then shown graphically on the screen: 
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There are a number of view settings to change the visual representation of the reinforcement: 
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With ‘Reinforcement drawing type’ set to ‘3D’ and ‘Display style’ set to ‘Real positions’ you can show the 
actual 3D position of the created reinforcement areas: 

 
The above is also exportable to a 3D drawing (DWG, IFC etc.). 
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Example 

Theoretical reinforcement 

Finally, we are going to explain all of the above once again using a simple example. We start with a slab 
supported on 3 wall elements that has some surface load on it. Looking at the reinforcement design, we get 
the following values for the theoretical required reinforcement As,req,1- (reinforcement in the first LCS direction 
on the bottom of the slab): 

 

You can access the template of the theoretical provided reinforcement of a member by using the action button 
‘Edit provided reinforcement template’ below the result properties and selecting the member: 

 
The above is only possible if ‘Design of provided reinforcement’ is enabled for this type of element in the 
concrete settings. 
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We can now define in the template what kind of reinforcement we want to provide for the reinforcement design: 

 

This means that in the provided reinforcement we always have basic reinforcement bars – on the upper and 
lower edge – of diameter  8mm each 150mm. In practice this would probably be the basic reinforcement net. 
This can be increased with the values of the additional reinforcement we provided. However, the additional 
reinforcement will only be added if the provided reinforcement is less than the required reinforcement. This 
comparison will be done for each mesh element of the 2D element. 
 
Now we can check what was the outcome of these comparisons by changing the result type to ‘Provided & 
User’: 
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If the internal forces would become so large that no reinforcement option (basic plus additional) you provided 
in the template can take up for these forces, you will see this in the result legend of the reinforcement design: 

 
For the red area in this case a reinforcement of 8mm-150mm plus 25mm-150mm is not sufficient, but Scia 
will look no further because this was the maximum setting in the template. 
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If in the result properties you change ‘Output’ to ‘Detailed’ and click on ‘Report preview’ at the bottom of the 
result properties you can check all the details of the calculation: 

 

Note that the calculation is always done for one specific mesh node (depending on the ‘extreme’ setting in 
the result properties), in this case node 139/435 on global location 5,5647 ; 3,0 ; 0,0. 

Theoretical calculation of reinforcement uses the diameter that was chosen in the concrete setup, 10mm in 
this case, so this is not equal to the diameters we chose in the template for provided reinforcement. 
Afterwards we are going to compare this theoretical result with the template to decide a diameter and 
spacing of reinforcement: 
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Practical reinforcement 

Unlike for 1D members, for 2D elements practical reinforcement always has to be defined manually. 

Input practical reinforcement 

Type ‘2D reinforcement’ in the spotlight or search for the functionality in the input panel or the process 
toolbar: 

 

After we selected the 2D member (the slab in our case) on which we want to apply this reinforcement  we 
need to provide the reinforcement details for the area of reinforcement we are going to create: 
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Then you can draw an area in which you want this reinforcement to be taken into account. For this example 
we define the above reinforcement on the largest span of the slab: 

 

Then we create a second area with the below settings on a smaller part of the largest span: 
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Let’s have a look at the reinforcement design to see what effect this had, to consider user reinforcement 

don’t forget to enable this in the result properties: 

 
As you can see for the largest span the reinforcement we created is taken into account in addition to the 

basic reinforcement from the template while on the shortest span the basic reinforcement from the provided 

template is still present because there is no user reinforcement defined here. 
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Finally we can use the 3 types of reinforcement we discussed in this manual to perform the 2D reinforcement 

checks (crack width, punching check, code dependant deflections etc.) by choosing one of them in the result 

properties of a certain check: 

 


