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Analysis of elements
subjected to fire
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Case study / benchmark
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Buckling length lofi cm 200 : I
Load Ne i KN -1700 (Rt
(CSO;c;f;?stCuz r5e/?l:(>)y mass)) fekaorc) N/mm? 25 VIS /l ////l///%-‘/ '
Reinforcing steel S 500 fk(20°c) N/mm? 500 i
Structural steel S 235 fak(20°C) N/mm? 235
Concrete a.
Stress — strain curve Reinforcing steel b. DIN EN 1994-1-2
Structural steel
Temperature load ETK (four sides) DIN EN 1991-1-2
Heat transfer coefficient Oc W/(m? x K) 25
Emissivity Em 0.7
Thermal and Concrete A, D, Cp, Eth,c DIN EN 1994-1-2
physical material
properties Steel A, Ps, Ca, Eth,s, Eth,a DIN EN 1994-1-2

a. Containing mainly quartzite aggregate and density p=2400 kg/m?
b. Hot-rolled
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Material properties

Structural steel

2.50E+08

2.00E+08 ¥

1.50E+08

1.00E+08 F4—

S5.00E+07 V'

0.00E+00 L~

3.00E+07 -

2.50E+07 4

2.00e+07 +H

©.50E+07 -

1.00E+07 -

5.00E+06 4§

0.00E+00

e

.
=
1 Bl Complex .
—8—T=100
\\ ——T=200 0
' \\ ===T=300 £
‘\ —4=T=400 '
—8—T=500 ©
e | | %ﬁr | T =600 °
0000 0050 0100 0150 0200 0250 ——T=700 0
£
| Concrete -
oncrete
. 4
simple -
* 7
NN
_ _—— 0 ¢
O000ES0D 1000E02 2000602 SOO0E-02 400CE02 S000E-02 0 "




COST Action IFER TU0904

Material properties

Steel

Training School, March 2014, Lulea

Conductivity Conductivity
60
60
50 =
\ 50
40
) i, complex K
e —— 30
20 20
10 10
0 i . ! . . : 0 T T T T T T 1
0 200 400 600 800 1000 1200 1400 0 200 400 e o s e Den
Specific heat Specific heat
6000.00
500.00
5000.00
400.00
4000.00
300.00
3000.00
I 200.00
2000.00
100.00
100040 ———'—'—/ k‘-— 0.00 T T T T T T
nnn o 200 400 600 800 1000 1200 1400
. 1.80E-05 - .
Thermal expansion oo ] Thermal expansion
1.80E-02 ' ]
Rt o 1.40E-05 -
140602 ~ 1.206-05
1.20E-02 Pl 1 00805 ]
1.00e-02 /’ 8.00E-06 -
8.00E-03 — p—
6.00E-03 ]
/ 4.00E-06 -
4.00E-03 ]
2.00E-03 ot 2.00E-06 1
0.00E+00 = 0.00E+00 y ; ' ' . . )
0 200 400 600 800 1000 1200 1400




COST Action IFER TUQ904 Training School, March 2014, Lulea

Material properties
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Analysis
Coupled thermal-displacement analysis
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Results

The results do not fulfill 2 criterion (from DIN 1991-1-2): fire resistance
time and displacement for 60min.
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Conclusions

- The analysis of elements subjected to fire should
start with simple models

- Minor disparities may appear even for simple
models

- Complex input data may lead to large disparities
of results

- New guestions about behaviour and mechanical
Interaction between elements arise
Debonding
Concrete damage
Radiation
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