Project: Amsterdam industrial
Project: 20231090

Author: Dave the Engineer

Project data

Project data Amsterdam Industrial - Steel transverse beam

Date 10.03.2023
Design code EN
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Geometry

Analyzed members

AM1

Property Value
Name AM1
Members M2
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Cross-section | IPE330

Length 6,00 m

ey 0 mm

ez 0mm

Begin (0,00; 0,00; 0,00) m
End (6,00; 0,00; 0,00) m

Related members

RM2
Property Value
Name RM2
Members M4
Cross-section | HEA400
Length 3,00 m
ey 0 mm
ez 0 mm
Begin (0,00; 0,00; -1,50) m
End (0,00; 0,00; 1,50) m
SupportBegin | mX |mY |mZ|mRx|mRy|mRz
Support End oX|mY|mZ|oRx|oRy|oRz

RM4
Property Value
Name RM4
Members M6
Cross-section | HEA400
Length 3,00 m
ey 0 mm
ez 0 mm
Begin (6,00; 0,00; -1,50) m
End (6,00; 0,00; 1,50) m
SupportBegin |m X |mY |mZ|mRx|mRy|mRz
SupportEnd |oX|mY|mZ|oRx|oRy|oRz

Lateral-Torsional Restraint

Plate

Torsional restraint | Lateral restraint
Ce [KNmM/m] Si [kN]

AM1-w 1 | Free

Rigid
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Cross-section

330
307
J

Jrsk [
2 160 4,

IPE330, Material: S 355

HEA400, Material: S 355

Loading
LC1
Line load

Begin | End X Y V4 : Width | Ey
Member | = 0 | tm] | knim] | [kim] | [kim] | EOS88ON |t | pmim]
AML | 1,40 |160|00 |00  |-500,0 | Top 0 0
AMI | 290 |3,10|00 |00 |-500,0 | Top 0 0
AML1 | 440 |460|00 |00 |-500,0 | Top 0 0
Point load

Member | vy i1 [ Tk | [kNT | TkND | KN | KN
RM2 /Begin | 0,0 | 0,0 | 0,0 |0,0 |00 |0,0
RM2/End |00 |00 |00 |00 |00 |00
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RM4 /Begin | 0,0 | 0,0 |00 |00 |00 |00
RM4/End |00 |00 |00 |00 |00 |00
LC2
Line load
Begin | End X Y V4 . Width | Ey
Member | = 0" | tm] | knim] | [kim] | [kim] | BO€@tON o | fmim]
AM1 0,00 |6,00]0,0 5,0 60,0 | Member axis | 0 0
Point load
N Vy | Vz | Mx | My | Mz
Member | vy 1 [ kN | [KN] | [KN] | [N | [KN]
RM2 / Begin | 0,0 | 0,0 | 0,0 |00 |00 |00
RM2/End |00 |00 |00 |00 |00 |00
RM4 / Begin | 0,0 | 0,0 | 0,0 |00 |00 |00
RM4/End | 0,0 |00 |00 |00 |00 |00

Materially non-linear analysis (MNA)

Summary

Load

Applied loads

(%]

LE1

100,0

LE2

100,0
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Equivalent stress
[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75
50
25

0,0

Eqg. stress ,LC2
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Plastic strain
[Yo]

0,2000
0,130
0,160
0,140
0,120
0,100
0,080
0,080
0,040
0,020

0,0000

b,

Plastic strain ,LC2

Plates

. Th OEd Ep|
Part Name Material [mm] Load IMPa] | [%] Check

Bottom flange 1 | S 355 12 LE2 |353,6 | 0,0 | OK
AM1 | Top flange 1 S 355 12 LE2 |327,2 | 0,0 | OK
Web 1 S 355 8 LE2 |[284,2 | 0,0 | OK
Bottom flange 1 | S 355 19 LE2 |355,3 | 0,2 | OK
RM2 | Top flange 1 S 355 19 LE2 [38,1 |0,0 | OK
Web 1 S 355 11 LE2 |355,1 |0,0 | OK
Bottom flange 1 | S 355 19 LE2 |38,3 |0,0 | OK
RM4 | Top flange 1 S 355 19 LE2 | 355,3 | 0,2 | OK
Web 1 S 355 11 LE1 |355,1 | 0,0 | OK
CONL1 | End plate (EP1) | S 355 20 LE2 |3555 | 0,3 | OK
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| CON2 | End plate (EP1) | S355 |20 |LE2 |3556 |03 |OK |

Design data

fy Elim
[MPa] | [%]
S 355 355,0 | 5,0

Material
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Linear buckling analysis (LBA)

Buckling

Normalized deflection

[l
10,00
9,0
8,0
7.0
6,0
5,0
40
3,0
2,0
1,0

0,00

Normalized deflection, LE1, Buckling shape 1
1 2 3 4 5 6
(1 [ [ 1 [ [-] [-] [-]
LE1 |4,07 /751831832 882 [9,05
LE2 |8,50 | 9,44 | 9,57 | 10,46 | 10,46 | 10,87

Loads
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Geometrically and materially non-linear analysis with

imperfections (GMNIA)

Summary

Load

Applied loads
[%]

LE1

100,0

LE2

100,0

Imperfections

Loads 1 2 3 4 5 6

LE1 Buckling factor [-] | 4,07 | 7,51 | 8,31 [ 8,32 | 8,82 | 9,05
Amplitude [mm] 25 0 0 0 0 0

LE2 Buckling factor [-] | 8,50 | 9,44 | 9,57 | 10,46 | 10,46 | 10,87
Amplitude [mm] 10 0 0 0 0 0
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Equivalent stress
[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75
50
25

0,0

Eqg. stress ,LC2
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Plastic strain
[Yo]

0,2000
0,130
0,160
0,140
0,120
0,100
0,080
0,080
0,040
0,020

0,0000

b,

Plastic strain ,LC2

Plates

Part Name Material [r-nrrr]n] Load [I\c;;';] [EOZ] Check
Bottom flange 1 | S 355 12 LE2 |[352,8 | 0,0 | OK
AM1 Top flange 1 S 355 12 LE2 |313,8 | 0,0 | OK
Web 1 S 355 8 LE2 |[277,7 | 0,0 | OK
Bottom flange 1 | S 355 19 LE2 |[3554 | 0,2 | OK
RM2 | Top flange 1 S 355 19 LE1 |34,0 0,0 | OK
Web 1 S 355 11 LE2 | 355,2 | 0,1 | OK
Bottom flange 1 | S 355 19 LE2 | 34,1 |0,0 | OK
RM4 | Top flange 1 S 355 19 LE2 | 355,4 | 0,2 | OK
Web 1 S 355 11 LE2 | 355,1 | 0,1 | OK
CON1 | End plate (EP1) | S355 |20 |LE2 |3555 | 0,2 | OK
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| CON2 | End plate (EP1) | S355 |20 |LE2 |3555 |02 |OK |

Design data

fy Ejim
[MPa] | [%]
S 355 355,0 | 5,0

Material

Symbol explanation

Symbol Explanation

OEd Eqg. stress

Epl Strain

fy Yield strength

Elim Limit of plastic strain used in 2D plate element check

Code settings

Stop at limit strain No
Pretension force factor k 0,70 | -
Friction coefficient in slip-resistance 0,30 | -

y M2 1,25 |-

y M, fi 1,00 |-
Anchor length for stiffness calculation [d] 8

Limit plastic strain 500,0 | 1e-4
Division of surface of the biggest circular hollow member | 64

Division of arc of rectangular hollow member 3

Number of elements on biggest member web or flange 8

Number of elements on biggest web of RHS member 16

Number of elements on individual plates 20

Number of analysis iterations 25
Divergent iterations count 6

Minimal size of element 10 mm
Maximal size of element 50 mm
Number of buckling modes 6

Software info

Application IDEA StatiCa Member
Version 23.0.0.3259



Project: Amsterdam industrial
Project: 20231090
[[=]=]=] StatiCa®

Author: Dave the Engineer p—————

Developed by IDEA StatiCa



