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Experiment
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FE simulations
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FE parametric studies

Main parametric study

Type of interconnection: welded and bolted.
Overall slenderness ratio: A=1L/i=31-246.
Chord slenderness ratio: A, =a/i ..=15-160.

Imperfection sensitivity study

Magnitude and shape of the initial overall geometric
imperfections.

Built-up columns of intermediate and high overall slenderness of
92, 184 and 246. |Imperfection Shape 152| 55=L/750

60=L/1000

| Imperfection Shape IS3|

60=L/750
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Results of main parametric study

Built-up columns with bolted

interconnections

Built-up columns with welded
interconnections
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Results of main parametric study

Ultimate buckling loads of FE columns

B FE models with welded interconnections

O FE models with bolted interconnections
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Results of imperfection sensitivity study

e Quantification of the increase in ultimate buckling loads by changing geometric
imperfections

Column Amplitude IS3 SO/NI51 ,L/1000 ISZ SO/NISI ,L/1000
Imperfectlon shape IS3 Imperfectlon shape 1S2
U92b-2 &, = L/1000 1.43 1.25
&, =L/750 1.39 121
u92w-2 &, = L/1000 1.39 1.33
&, =L/750 137 1.30
U184b-2 &, = L/1000 1.92 1.71
&, =L/750 2 15 1.67
U184w-2 &, = L/1000 2.53 2.05
&, =L/750 2.39 1.95
U246b-2 &, = L/1000 2.43 1.91
&, =L/750 2.48 1.83
U246w-2 &, = L/1000 3.38 2.49
&,=L/750 3.50 2.28
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Design proposal

e The proposed design procedure focuses on pin-ended built-up
columns formed from two press-braked channel chords oriented
back-to-to back that are directly connected by means of bolts or

by welds.
e The design model is sy

nchronized with rules given in parts of

Eurocode 3: EN 1993-1-4, EN 1993-1-1 and based on Bleich’s

analytical criterion:

m2El

T2E]

NCF,V — (kL)z — (

7'[210 a\ 2 TL'ZEIO ahg ,
1+241ch(Z) T 1251b)L

teel in Structures 9



® University of Belgrade

Design approaches

e The proposed procedure modifies
the general method for the
design of axially compressed
stainless steel solid columns.

e The procedure introduces an
empirical equation for the
equivalent non-dimensional
slenderness ratio of a built-up
member instead of the geometric
non-dimensional slenderness
ratio of a solid member.

$=0.5|
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Assessment of proposed design method

e Built-up columns with welded
interconnections

Reduction factor x

Built-up columns with bolted
Interconnections
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Section type  Material Dataset No. of
experime
nts / FE
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Conclusions

1. The type of interconnections, the number of
interconnections and initial overall geometric
imperfections have a crucial impact on a column’s
buckling resistance.

2. The influence of the type and number of interconnections
significantly vary depending on column slenderness and
the distribution and magnitude of the imperfections.

3. The built-up column with welded interconnections
exhibits better structural response than that with bolted
interconnections.

4. The distribution of imperfections represented as a sine
wave of individual chords between interconnections does
not lead to the premature failure of individual chords.
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Conclusions

5. The proposed design procedure involves two different
formulas for shear stiffness provided for built-up columns
with bolted and welded interconnections. The flexural-
buckling resistance is determined by considering the
buckling curve D in conjunction with the non-dimensional
limiting slenderness of 0.2.

6. The proposed design method extends limit of the chord
slenderness ratio-to-overall slenderness ratio up to 65%
for both types of built-up columns.

7. The reliability analysis performed on 33 experimental and
50 numerical results indicates a higher value of the partial
safety factor in comparison with the codified value of 1.1
in EN 1993-1-4.






