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Models with Complex Material
Model with Simplified Material
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Comparison of axial displacement for different structural load and boundary
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Introduction
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Complex and Simplified Material Results Comparison

MATERIAL] POINT [0 min 10 min 20 min 30 min 40 min 50 min 60 min
Simplified HEB 300 20 32,47 72,62 131,04 203,52 287,47 380,78
Rebar 20 31,22 78,64 150,65 238,04 335,74 440,95
Complex |I_-|EB 300 20 29,08 69,76 120,46 173,95 232,22 287,91
Rebar 20 36,47 387,49 171,35 251,10 323,90 287,91
Deviation |HEB 300 0,00% 11,65% 4,10% 8.78% 17,00% | 23,79% | 32,26%
[%] |ﬁebar 0,00% | -14,40% | -79,71% | -12,08% | -5,20% 3,66% 53,16%
COMPLEX MODEL, RADIATION AND CONVECTION SIMPLIFIED MODEL, TEMPERATURE
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Katarzyna Ostapska-tuczkowska Composite column under I1SO fire




Mid-span horizontal displacement [mm]
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Introduction
Analysis Data

Results
Conclusions
Complex and Simplified Material Results Comparison
| DIFFERENT SOFTWARE VALIDATION RESULTS BASED ON DIN |
Te”r;ﬁ’:f:s‘rsf[%gﬁf; 9] Abaqus | safir DIN |LSDYNA| Ansys
Probe HEB300 452 459 447 453 438
point Rebar 512 518 535 539 542
Deviation from DIN -1,12% -2,68% 0,00% -1,34% 2,00%
4,30% 3,18% 0,00% -0,75% -1,39%
Ansys
Displacement [mm] Abaqus Safir DIN LSDYNA [ COMPLEX SIMPL
Time 30 4,36 4,44 4.4 - 4,50 4,41
[min] 60 5,05 5,04 55 - 5,68 5,23
Deviation from DIN 0,91% -0,91% 0,00% - -2,38% -0,30%
8,18% 8,36% 0,00% - -3,34% 4,91%
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CONCLUSIONS

@ Simplified model does not give representative temperature
field both in quality and quantity.

@ Despite lower thermal loading simplified model gives relatively
high values of displacement.

@ Less rigid boundary conditions/more susceptible joints or

certain over-load may lead to significant change in time of fire
resistance.

@ Further studies for different range of boundary conditions on
complex model ...
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