
 

 

 

Analysing a two span slab using Structural Toolkit 

 
In this tutorial: 
 

- Slab Member Analysis using Structural Toolkit Analysis 
- Slab Member Moment Capacity check using Structural Toolkit 
- Slab Member Deflection check using Structural Toolkit 
- Slab Member Comparison using RAPT (Reinforced And Post-Tensioned Concrete design software) 

 
This will be a two span continuous slab (4.9m in the left span and 4.2m in the right span) with office type loading 
 
Step 1 – Slab Member Analysis using Structural Toolkit Analysis 
 
Using Structural Toolkit Analysis we will determine the positive and negative moments using pattern loads. 
 
We will determine the maximum positive moment from the live load in the larger left span, and maximum negative 
moment with live loads in each adjacent span. 
 
To start, create a new Analysis in Structural Toolkit Analysis. 
 
Select the predefined pattern loadcase combinations. 
 

 
Figure 1 – Loadcase Combinations 

 
Rename the document name to something sensible. (Remember to save the project also). 
 

 
Figure 2 – Analysis Name 

 
Enter the frame geometry  
 
Type Ctrl-D and then hit the “0” key to bring up the input coordinate dialog. 



 

 

 
Figure 3 – Node Input Diaglog 

 
Press enter to create the node, the type “@4.9” to create the next node relative to the first node. 

 
Figure 4 – Node Input Dialog (after first node) 

 
Repeat for the next span being 4.2m. 
 
Right click and assign a Pinned restraint to the left end.  

 
Figure 5 – Assign restraints 



 

 

 
Assign restraints to the other two nodes using the RollerX2D.  Remember to provide a pin for one support, and rollers 
for the others (this is not essential for a linear analysis that is horizontal, but good practise.) 

 
Figure 6 – Beam geometry 

 
Create the section  
 
Enter the gross section shapes for each span. In this example we will use a 170mm thick section (x 1m strip). 
  
First Rename the section for good practise. 
 

 
Figure 7 – Rename Section Dialog 

 
Change the Material to CONCN32 (predefined value of Concrete with 32MPa strength) and change the Input to 
Shape. 
 

 
Figure 8 – Section Properties (Material) 

 
Select the Rect shape for the Profile and assign a shape of:  
 
D = 170mm 
Bf = 1000mm 



 

 

 
Figure 9 – Section Properties (Profile) 

 
You may also want to open the Material properties and change the Concrete Density to 2500kg/m

3
 and open the 

Cases (Loadcases) and change within the DL case Gravity to -10m/s
2
 (to have the results align with RAPT outputs 

for this example). 
 



 

 

 
Figure 10 – Material Properties Dialog 



 

 

 
Figure 11 – Loadcases Dialog 

 
Define the loads 
 
Use the Load Definitions (below the Loads button) to define the loads. 
 
Add a superimposed dead load of Wsdl = -0.5kN, and a live load of Wll = -(3.0 + 1.0)kN = -4.0kN 
 
When applying these load definitions to members, this load can be either a point loads (kN), or a start or end 
distributed load (kN/m).  



 

 

 
Figure 12 – Load Definitions Dialog 

 
Change to the DL*g case in the Case selector in the ribbon to assign the Wsdl. 
 

 
Figure 13 - Loadcases 

 
NOTE: the “*g” is automatically added to cases where the gravity is applied. 
  
Assign the load by first selecting the members, then right click > Member Selection > Add Member UDL and select 
the Wsdl from the defined loads.   
 
NOTE: If there are more than 10 loads defined, this right-click feature will not be available and you will need to define 
loads in the Loads dialog. 
 



 

 

 
Figure 14 – Assign Member UDL 

 
NOTE: Remember to hit the Esc key between selections to cancel the previous selection set. 
 
Change the Case to LL1 and assign the live load Wll to the first span (M1). 
 
Change the Case to LL2 and assign the live load Wll to the second span (M2). 
 
Check that all loads are correctly applied by toggling through the Cases selector.  
 
Analyse 
 
Press F5 to perform a linear analysis. 
 
You may get a message regarding creep. This simply reminds you that the concrete long term deflections will not be 
calculated and the deflections are gross uncracked. 
 



 

 

 
Figure 15 – Creep Warning Dialog 

 
Press F6 to show the Bending Moment diagram (this shows automatically on first analysis). 
 

 
Figure 16 – Bending Moment Analysis 

 
M*+ = 30.81kNm (first span) 
M*- = 23.85kNm (at central support) 
 



 

 

Step 2 – Slab Member Moment Capacity check using Structural Toolkit 
 
Now we have our maximum positive and negative design moments, we can use the Structural Toolkit Concrete 
Member to check the flexural capacity. 
 
Create a new Concrete Member within Structural Toolkit and enter the Depth (170mm), concrete strength (32MPa)  
and web width of “S” type representing a slab. 

 

 
Figure 17 – Concrete Geometry Inputs 

 
 
Press the [Analysis] button in the side Notes section and create a linked analysis. 
 
First, for the larger span enter a span of 4900mm, and the loads Wsdl = 0.5kN/m and the Wll = 4.0kN/m.  Self weight 
is automatically calculated based on the thickness entered in the Design module. 
 
Set the span type as “O” other to manually input the end moments and in the right side M2*, enter the negative value 
at the central support.  From the analysis, this is -24.7kNm corresponding to the greater sag case of +23.9kNm. 
 



 

 

 
Figure 18 – Analysis Module 

 
Press the [Switch to Design…] button in the side Notes area to return to the Concrete Member design module. 
 
Press the [Max M+*] to begin designing the section for the positive moment and enter bar sizes of 12mm and at 
centres of 250mm (N12-250) as the bottom reinforcement with 20mm bottom cover, and bar sizes of 12mm at centres 
of 300mm (N12-300) as the top steel, again with 20mm cover. 
 



 

 

 
Figure 19 – Concrete Module (Positive Moment Check) 

 
The summary at the top indicates that the section capacity is OK for the positive moment case. 
 
For the negative bending, we can not simply transfer the moment, because the pattern load we have input into the 
Analysis module was for the maximum deflection and sage case.  So we need change the Analysis values to “M” 
manual method and enter the –ve moment of M* = -30.8kNm. 
 



 

 

 
Figure 20 – Concrete Module (Negative Moment Check) 

 
Enter the top reinforcement of 12mm bars at 200mm centres (N12-200), and the bottom reinforcement of 12mm bars 
at 400mm centres (N12-400) (cover as previous). 
 
The summary at the top indicates that the section capacity is OK for the negative moment case. 



 

 

 
Step 3 – Slab Member Deflection check using Structural Toolkit 
 
To check the deflections, we first we need to set up the reinforcement again for this span. 
 
Enter the N12-250 bars in the bottom and N12-200 bars in the top on the [Design] sheet. 
 
Go to the [Defl] tab and press the [Max. Deflection] button in the Notes. 
 
Press the [Transfer Reinf’t] to transfer the reinforcement to the Defl tab. Note that some of the reinforcement areas 
do not transfer as the steel is in a compression zone which is in tension. 
 
NOTE: If you enter the value manually in the middle span top reinforcement you will notice an error message further 
down advising that  the top compression reinfrocement is actuially in tension and should be ignored. 
 
NOTE: Ensure you go to the [Shrink & Creep] tab to set the exposure and location of the slab (ie. Environment and 
City) which will affect the σcs which in turn affects Mcr which then alters the deflections. 
 
 



 

 

 
Figure 21 – Concrete Module, Deflections 



 

 

 
The Concrete Member module calculates a total deflection of 13.6mm. This compares to the RAPT output of 14mm 
total deflection (see Appendix A).  
 
END OF TUTORIAL 
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Appendix A - RAPT Comparison 

 

 
Figure A1 – Rapt Frame Geometry 



 

 

 
Figure A2 – Shear Force Diagram 



 

 

 
Figure A3 - Deflections 



 

 

 
Figure A4 – Reinforcement Output 



 

 

 
Figure A5 – Reinforcement Diagram 

 
 


