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1. INTRODUCTION  

 
The sizing of the composite slabs includes testing in the construction phase of the composite slab 
and testing in the composite phase after the concrete has set. 

In the construction phase, the steel plates act as a formwork for the fresh concrete and the 
reinforcement of the slab. Sometimes it is necessary to use temporary shoring, which is taken into 
account in the design as intermediate support. In this case the steel plate is designed to carry its 
own weight, the weight of the fresh concrete and the temporary loads associated with the slab 
construction process. 

In SCADA Pro I choose to view the operator by level. 
 

By selecting the Tab "Plates", field "Intersections", button "Insert" and selecting command "By X", 
the position of the intersection on the plate. 
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The cut cuts the plate into two openings. To open the Composite Slabs Editor, I select the 
"Dimensioning" tab, "Slabs - Grids" field, "Flat Slabs" button and "Composite Slabs" command. 

 

Then I select the line of the intersection and with a right click the Editor of the composite plates 
opens with the display of plate 2 openings P1 and P2. 
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2. GENERAL PARAMETERS  
 

 

 

In the first form, general parameters are entered such as 
modifying the number of openings, overlap of the 
reinforcement and selecting that the type of steel plate 
and the thickness of the concrete slab is common to each 
opening. The method of concreting is also specified to be 
either Facial or Staged. 

 
 

 

 

 
Faceted concreting Gradual concreting 

The rest of the form is used to enter information about the materials of the plate, such as the 
concrete, the structural steel of the steel plate and the reinforcing steel. 
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In the last field of the form, the safety factors for the actions and strengths in the construction and 
composite phase as well as the safety factors of the materials are entered. 
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3. STEEL SHEET CROSS-SECTIONS  

 
The types of steel plates used for construction of composite slabs are re-entrant steel plates with 
or without reinforcement, trapezoidal steel plates with projections or reinforcement, and so-called 
'deep decking'. A library of 240 sub-slab and trapezoidal steel plates with and without projections 
or reinforcements has been integrated into SCADA Pro. 

 

  

Trapezoidal steel sheet Steel sheet in the form of an 
undermining 

 
In the Geometry form, the steel sheet is selected from the library by opening and the geometric 
dimensions are modified if necessary. Specifically, in the first field of the form the dimensions of 
the steel plates are entered as shown in the figures below for each type of steel plate, also the 

thickness of the concrete slab hc and the parameters m, k, tu,RD given by the manufacturers are 

used in the longitudinal shear check of the composite plate and are characteristic for each steel 
plate. 
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Dimensions of trapezoidal steel sheet and form of undermining 
 

 

 

 

Trunk reinforcement dimensions Dimensions of tread compound 

 
 

 

In the field of the Geometry form the support 
conditions and the width of the supports 
shall be entered according to paragraph 9.2.3 
of EN 1994-1-1. 
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4. COMPOSITE PLATE REINFORCEMENT  

 
In the Steel Rebar form, two reinforcement meshes are inserted into the concrete slab and the 
reinforcement is inserted into the ribs of the steel plate. The bar diameters and static heights are 
also determined. 

 

 

In the Stud Data field, the type and dimensions of the 
studs, if any, are entered and are involved in the 
longitudinal shear control. 

 
 
 
 
 
 

 

5. SHELTERS  

 
In the Loads form, the loads imposed in the construction phase and in the combined operation 
phase are entered. 
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In the above field of the form the number of columns is entered (Propping field) 
and introduction of the fixed and mobile construction loads Qa, Qb, Qc (EN 1991-1-6, §4.11.2). 

 

 

Also the ponding load gp (kN/m2) is to be filled in after the slab has been dimensioned and a 
problem with the arrow developed according to EN 1994-1-1 paragraph 9.3.2(2). In the remaining 
fields of the Loads form, the fixed and mobile loads of the slab, distributed trapezoidally, uniformly 
and concentrated in the combined phase, shall be entered according to its use and the designer's 
judgement. 
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6. ANALYSIS  

 
In the construction and composite phase, elastic analysis without redistribution is applied. The 

static system of the plate is determined by the support conditions defined in the General form. The 

results of the analysis include the moment and shear diagrams, the bending arrow diagram and the 

angular deflection diagram and are graphically displayed in the Diagrams/Checks form. 
 

The results are projected for the construction phase and the composite , for each span and in 

envelope form for the worst intensive condition, failure limit state and operational limit state. The 

option "Failure Unconfined" applies to the intensive state of the slab only for the longitudinal shear 

check in the construction phase in the failure limit state. 
 



CHAPTER D 'DESIGN OF COMPOSITE PANELS' 

12 

 

 

7. DIMENSIONING  

For the sizing of the slab, the regulation EN 1993-1-3 for the sizing of steel plates in the composite 

slab construction phase shall be applied. On the basis of EN 1993-1-3, the active cross-section of 

the steel plate and all the mechanical properties per metre of length are calculated (§ 3.3, 4.2, 

4.3.3, 4.3.4), as well as all adequacy checks relating to the cross-section of the steel plate. 

Inspections of the steel plate include: 

• Bending test (§5.4) 

• Vertical shear test (§5.8) 

• Transverse load test (§5.8) 

• Combined shear and bending test (§5.10) 

• Combined bending and transverse load test (§5.11) 

• Arrow control (§7.3) 

The dimensioning of the composite slab shall be in accordance with EN 1994-1-1 and Section 9 

includes the following proficiency checks: 

• Bending test (§9.7.2) 

• Longitudinal shear test on plates without end anchorage (§9.7.3) 

• Longitudinal shear test on plates with end anchorage (§9.7.4) 

• Vertical shear test (§9.7.5) 

• Concrete cracking control (§9.8.1) 

• Arrow control (§9.8.2) 

In the Checks form there is the option to uncheck some checks and not implement them. 
 

 
The choice refers to paragraph 9.4.3 of EN 

1994-1-1 for the calculation of the effective width of a composite slab for concentrated point and 

linear loads during composite slab testing. 
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8. ISSUE OF RESULTS  

 
The sizing results are displayed either per span or per support. In the second and more general case, 
the structure of the sheet is as follows: 

1. Page 0,1,2: Input data 

Type of steel sheet, Loads, Reinforcement, Materials 

2. Page 3: Active cross-section of steel plate 

Active section dimensions detailed for the treads and torso and mechanical properties of the 
clean and active sections 

3. Page 4: Sizing of steel plate - Construction phase (EN 1993-1-3) 

Bending check, vertical shear check and arrow check per opening. 

4. Page 5: Sizing of steel plate - Construction phase (EN 1993-1-3) 

Check on local transverse load on supports, check on bending & transverse load per support. 

5. Page 6, 7: Sizing of composite slab - Composite phase (EN 1994- 

1-1) 

Bending test, vertical shear test and arrow test and longitudinal shear test - m-k method, 

longitudinal shear test - partial shear connection method, per span. 
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