Sokol Z., Czech Republic

1.11 Temperature of external column at fire test in Mokrsko (short version)

TEMPERATURE OF EXTERNAL COLUMN
AT FIRE TEST IN MOKRSKO

Zdenék Sokol, Milan Pultar

EXTERNAL COLUMN

Non-uniform temperature along the height
Thermal gradient (shadow effect)
Deformation caused by thermal gradient
Buckling resistance
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1000 ATePloR, T Heat transfer — convection nad radiation
000 o ! 0 Heat conduction in the column
Column: Solid 70, 3D element, 8 nodes
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PREDICTED TEMPERATURE

Cas, min

Exposed flange

Unexposed flange

TEMPERATURE ALONG THE HEIGHT

N Vy3ka nad podlahou, m

4,0 Column

35 Window \\

30

Calculated, unexposed flange
255 Measured, unexposed flange

2,0
Calculated, exposed flange

15 Measured, exposed flange

1049

05

>
0 50 100 150 200 250 300 350 400 450 500
Teplota, T

Barcelona

Czech Technical University in Prague
5 and 6 July 2010

Depatment of Steel and Timber Structures

Barcelona

Czech Technical University in Prague
5 and 6 July 2010

Depatment of Steel and Timber Structures

7 8
SIMPLIFIED MODEL PREDICTED COLUMN TEMPERATURE
AN
Heat transfer according to Stefan-Boltzmann principle SE U Gas temperature n fire compartment
2D calculation w8
Temperature of each element is given by formula
700 Gas temperature near the column
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Numerical solution using finite difference method 0 }\
Non-linear equations caused by fourth power of the temperature 200
Equations are solved by Newton method
Software can be downloaded from http://mat.fsv.cvut.cz/cideas 100 Temperature of the column
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Column tempffa:“fe‘d Two methods for temperature prediction
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200 lupper part, measured Software is available for download at http://mat.fsv.cvut.cz/cideas.
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