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BAT2 EXERCISE: COMPOSITE BEAM 
(2 PROBLEMS, 1 TO SOLVE, 2 TO STUDY WITH SOLUTION) 
Problem 1, secondary beam 

Data 
The structural system is a building floor consisting of a mixed slab, supported by secondary (2m apart) and 
main beams located at the same level. The secondary beams were pre-dimensioned as IPE 330 in structural 
steel S235. The static system of those composite beams is equivalent to a single span beam with a span of 
10 m, see Figure 1.1.  
The profiled sheetings are laid and nailed to the secondary beams, with the sheetings interrupted on each beam 
(see fig. 1.2). The sheetings are Cofrastra 40/0.75, steel SE 320 G (fyp = 320 N/mm2 ), height hp = 40 mm, b0 = 
102.5 mm, Ap = 1184 mm2 . They form a diaphragm that stabilises the beams horizontally. Total thickness: hc 
= 100 mm. 
Concrete: C25/30 (fck = 25 N/mm2 , Ecm = 34.4 kN/m2 ). 
Reinforcement: welded mesh, diameter 4 mm, s = 100 mm, B500B steel (fsk = 500 N/mm2 ). 

The design values for internal forces (under uniform loads, moment given at mid-span, shear force at supports) 
are as follows: 
Construction stage: MEd = 131.4 kNm 
 VEd = 58.8 kN 
Final stage : MEd = 269.2 kN 
 VEd = 104.2 kN 

 
Figure 1.1 - Beam system, elevation view of the secondary beams 

 
 
 
 
 
 

Figure 1.2 - Cross-section of a secondary beam (with the sheeting in pink) 
 

Questions 
1. Check the structural safety of secondary beams at the construction stage, EE calculation 
2. Check the structural safety of the secondary beams at the final stage, EP calculation 
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Problem 2, continuous main beams over 3 bays (TGC11 § 10.7.3) 

Data 
The building used in the one in BAT1 problem 3 (see also TGC11 § 6.9.3); it is shown again in Figure 2.1 
below. We're going to look at the deck main beams of an office floor. It is made up of a mixed slab, resting on 
second. and main beams. The top flanges of the secondary and main beams are located at the same level (see 
Fig. 2.2). It is assumed that the reaction of the sec. beams on the main beams can be simplified as a uniformly 
distributed load. The characteristic values of the actions, as well as the load cases to be considered, are defined 
below. For your convenience, the values of the corresponding internal forces are also given. The participating 
slab width is determined according to the definition in EN 1994-1-1. 

 
Figure 2.1 - Load-bearing structure of the building 

 
Figure 2.2 - Mixed floor supports 
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Questions 
1. Check the local buckling and lateral torsional buckling criteria of the main beams 
2. Determining internal forces and check structural safety at the construction stage 
3. Determine the internal forces at the final stage, for an EP calculation with redistribution 
4. Check structural safety at the final stage, EP calculation 
5. Check the deflections at the construction and final stages. 
 
 


