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ObjectivesObjectives
• Experimental values for critical temperature of short column 

in compressionin compression
• Comparison of protected and unprotect column
• Interpretation of experimental data
• Comparison with nominal and experimental data• Comparison with nominal and experimental data
• Prediction of experiments by EN1993-1-2
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Test set-up
• Two colums

O  t t d  t t d• One protected, one unprotected
• Applied constant load 150 kNpp
• L=800 mm

”80 80” • ”80x80” mm
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Results of the coupon testsResults of the coupon tests
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Gas temperature in furnace

26



Temperatur vs applied load (Protected)Protected
Temperature

p pp ( )Protected

Critical time: C c e:
26,7 minutes

Temperature
Load (kN)

Unprotected

Critical time: 
19,2 minutes

37Load (kN)



C l l t d iti l t t  f  Calculated critical temperature for 
unprotected columnunprotected column

• Arcelor

– Critical temperature is 580 C

8



Stroke / timeStroke / time
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C iti l t t  t  Critical temperature measurements 
for different thermocouplesfor different thermocouples

1. 656 C

2 670 C2. 670 C

3. 641 C
4 625 C
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4. 625 C



Critical timeCritical time
Protected vs. unprotected column 

Critical time, difference: 
9 3 min tes9,3 minutes 

11



Load vs time
result for the unprotected column 

Critical temprature 670 ᵒCLoad/Temperature

Temperature [ᵒC]
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C l iConclusions
• Non-typical steel grade, looks like high strength steel rather 

than S355 which  was the nominal steel gradethan S355 which  was the nominal steel grade

• Good prediction by Eurocode procedure
For steel with yield strength 515 MPa critical – For steel with yield strength 515 MPa critical 
temperature measured is: 670 C

– For steel with S460  critical temperature calcualted is: For steel with S460, critical temperature calcualted is: 
638 
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