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Abstract: 

Composite structures consisting of concrete slab and rolled up steel sections are widely used 
structural members in bridges and high rise buildings. The composite action is established by 
connecting the concrete slab and the steel section by using shear connectors.  

Shear Connectors are used to enhance proper connection and resist horizontal shear forces. 
A Composite member has to be designed in such a way that before composite structural 
element reaches ultimate capacity, shear connectors should not fail due to lack of ductility.  

In this study, Finite Element Analysis had been carried out for four types of shear connectors 
for ductility criteria. Push-out test Specimen and Composite beam modeling with four different 
types of shear connectors was done by ANSYS and were analyzed. The Analytical results are 
presented and focused on the study of ductility behavior and load slip behavior of different 
types of connectors in composite beams according to EURO Code 4. The best connector for 
a particular composite beam has been evaluated based on its performance under static load 
keeping the loading. It was concluded that the I-type and channel-type are ductile connectors 
with larger shear ultimate capacity comparing with plate and stud types that were not ductile 
connectors.  
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Strain (mm/mm) Stress (Mpa)

0 0.000 
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Load 
  Slip (mm) 

I-type chanel- type plate - type stud- type 

 (kN) base Top base max base max base max 
2.15 0.01 0.06 0.01 0.06 0.01 0.06 0.01 0.06 
10.75 0.06 0.72 0.06 0.31 0.06 0.31 0.06 0.29 
40.85 0.21 2.22 0.21 1.2 0.22 1.19 0.22 1.11 

86 0.45 3.57 0.44 2.52 0.46 2.5 0.46 2.33 

120.4 0.63 4.6 0.62 3.53 0.64 3.5 0.73 3.26 

137.6 0.72 5.11 0.71 4.03 0.73 4 1.05 3.73 

197.8 1.03 6.91 1.01 5.79 1.05 5.74 1.59 5.36 

236.5 1.23 8.07 1.21 6.92 1.26 6.87 1.82 6.41 

279.5 1.45 9.36 1.43 8.18 1.49 8.12 2.05 7.57 

344 1.79 11.29 1.76 10.07 1.83 9.99 2.69 9.32 

387 2.02 12.58 1.99 11.33 2.06 10.24 2.94 10.09 

430 2.24 13.94 2.22 12.6 2.3 11.5 3.3 11.06 

507.67 2.67 16.3 2.63 15.01 2.74 13.56 3.82 13.24 

550.67 2.91 17.63 2.86 16.32 .3.2 14.35 4.12 13.95 

604.42 3.21 19.07 3.93 17.93 3.84 15.85 4.68 14.87 

655.75 3.5 21.1 4.29 19.48 3.84 17.32 5.11 15.58 

693.11 3.73 22.89 4.64 20.67 4.55 18.51 5.48 16.25 

721.06 4.83 23.87 4.95 22.12 4.97 20.03 

 
  

778.57 5.35 25.21 5.41 24.01 5.82 21.86 

810.82 5.71 26.45 5.77 25.08 

 
  
  
  
  

823 5.77 26.97 6.04 25.41 

824.52 5.82 27.56 

 
832.32 5.92 28.55 

835.28 5.95 29.78 

843.07 6.03 29.98 

 6mm 
 693.11 kN 778.57 kN

I
 6mm 
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 (kN) % mm % 

I-type 843.07 17.79 29.98 45.80  

 chanel- type 823 15.78 25.41 36.05 

plate - type 778.57 10.98 21.86 25.66  
 stud- type 693.11 ... 16.25 .. 

I
45.8%15.78%
36.05%10.98% 

25.66 % I 

5 

1 6mm
 

2 I 6mm 
I

3 I45.8%
 

4 15.78%36.05%
 

5 10.98% 25.66 % 
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