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Case Study

BENCHMARK STUDY OF LTB OF CLASS 4 STEEL PLATE GIRDE RS UNDER FIRE CONDITIONS EXPERIMENTAL AND NUMERICAL CON/FXERESONN

FIDESC4 - Fire DEsign of Steel Members with Welded or Hot-rolled ~ Class 4

Case study taken from WP3 of
project FIDESC4, a RFCS
project funded by the European

\ I | | Comission leaded by CTICM
" AN
WP3 - Lateral buckling
1oe e L behaviour of fire exposed steel
members with welded or hot-
. , rolled class 4 cross sections
simple I] lolerol simple ) .
Bending Bucking bending under bending (Czech Technical
University in Prague )
W& WD
Lo ' - . SECTON C-C  SECTION D1-D1
l l o T [
s \ PL7 \
{ 100 IBEL 2800 oo 1100 l
J | 5000 1
“T i

BENCHMARK STUDY OF LTB OF CLASS 4 STEEL PLATE GIRDE RS UNDER FIRE CONDITIONS EXPERIMENTAL AND NUMERICAL CON/FXERESONN

21.4.2013



Cross-sectional classification
[ =

[§¢/ SteelClass - Cross Sects n ] |
File Edit View Help
Design stuation
nomal temperature WP3
Bending about y-y Under Compression
flangeis  Cisss4
120 1260 120 o
Profile Serie: e webis Ciss4
Other hd ! N Under Bending about y
t Ciass
Profile Name . 1 fiangeis  Cass4
WP3. - webis  Cass4
09 Under Bending about 2.2
Steel Grade: s
(S
5355 ~ flange is
125.6
Enter the forces for
combined bending and
axial classfication:
% Compression
" Tension 2084
INggl 0 kN
ol s
—
150
[mm]
Gross Section Effective N Effective My Effective Mz More Details Classfication Properties

BENCHMARK STUDY OF LTB OF CLASS 4 STEEL PLATE GIRDE RS UNDER FIRE CONDITIONS EXPERIMENTAL AND NUMERICAL CON/FXERESONN

Mesh Convergence Study
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Mesh convergence study
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Imperfections used in Mesh convergence study:

» Shape of 1st eigen mode (global)
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» Maximum amplitude of 5 mm (L/1000 w

Global mode
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Mesh convergence study
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Comparison between experimental and numerical resul ts
ABAQUS vs SAFIR
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Experimental vs nmon@ecaiaiassitsts

Experimental tests at Czech Technical University in Prague

Czech Technical
University in Prague
ABAQUS

University of Aveiro
SAFIR
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Global'and local emyganmaddss
Y Imperfection combination (EN 1993-1-5)

Global eigenmode (G) Local eigenmode (L)

G — global eigenmode shape with the maximum measured amplitude
L — local eigenmode shape with maximum measured ampli tude

EN 1993-1-5: 2006 (E)
Annex C [informative] — Finite Element Methods of analysis (FEM)
(5)  In combining imperfections a leading imperfection should be chosen and the accompanying
imperfections may have their values reduced to 70%.

NOTE 1: Any type of imperfection should be taken as the leading imperfection and the others may be taken as
the accompanying impertections.

According to EN 1993-1-5 EEE)G +0.7L or L +0.7G
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Legend for numerical simulations

Legend for next charts

G + Limp - global + local imp; the deformed shape is based on
global and local eigenmode

G only - global imperfection only; the deformed shape is ba sed
on global buckling eigen mode

L only - local imperfection only; the deformed shape is bas ed on
local buckling eigen mode

displ - Controled by displacement

force - Controled by force

No exp - without termal expansion

exp Yes - include termal expansion

RIKS - using RIKS - ABAQUS can show decreasing part of load
displacement curve

noRIKS - ABAQUS shows load-displacement curve to max
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Numerical simulations
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Total force [kN]

Experimental vs

Numerical simulations
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« An overview of the benchmark study has been showed.

e Complete data information will be given in the pape  r version of
the benchmark, including:
« Type of finite element used;
» Geometrical dimensions;
« Mechanical and thermal material properties;
« Mechanical and thermal boundary conditions;
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