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1. Introduction: 

Structural Steel: 

* High strength 

* Light weight 

* Ductile material 

* Bolted or welded 

* Excellent seismic    

behaviour  

* Rapid erection 

Reinforced Concrete: 

* Compresive stength 

* Heavy weight 

* Monolithic 

* Suffer at seismic 

* Need formwork 

* Long time erection 

Concrete-filled steel: 

* Higher strength 

* Moderate weight 

* Ductile 

* Bolted or welded 

* Excellent seismic 

* Rapid erection 

Concrete-filled thin steel                Local Buckling effect 



2. Experimental program 

Main studied parameters: 

•The cross section shape 

•The Stub height(50-500mm) 

•The in filled concrete and its 

age 

•The welding nature 

•The welding location 



Steel: fy=300. MPa, fu=410. MPa, Es=205GPa 

3. Materials and fabrication 



Slag concrete  X-rays analysis and SEM Views 



4. Experimental non-buckling squash loads 
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5. Finite elements modeling 

Steel:        Thin shell element 

Concrete:  Thick shell element 

Welding:    welding element 



6. Test results 



6. Test results 







V3 

V & P samples 

EW & CW samples after test  

TV series after test 

TP series after test 

TV series 



Conclusion: 

Empty thin steel stubs strength was  affected by: 

Shape, length, welding nature and its 

location. 

More strength is reached for composite stubs. 

Discontnous welding had a decreasing effect on 

squash loads. 

The age of concrete increased the composite 

strength. 

The F.E. models gave acceptable results. 

The failure mode for thin steel stubs is by local 

buckling and by steel yielding and concrete 

crushing for composite stubs 
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