Work: Example Model
Author:
Model: SteelFrame_Fire.axs

STEEL MEMBER DESIGN FOR FIRE SAFETY

Design member 54

Nodes: 8-20

Code: Eurocode-H

MSZ EN 1993-1-1:2009 + AC:2009, MSZ EN 1993-1-5:2007, EN 1993-1-2:2005
Material: S 235

Cross-section: IPE 240

Load case: Linear,(ULS (accidental)) Critical

Coefficient for seismic forces: 1,0

1. Axial force-Bending-Shear (strength interaction):
EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9

Critical combination: [Self weight] {FIRE} {0,2*Snow}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

AxisVM X5 R4e - Registered to Inter-CAD Kit.

2021. 01. 28.

Page 45

=252%

Npp = OOTKN Vy,, = OKN V., = 634KN M, = 701,61 KNem=7.02KNm M_,, = 1,28 KNem=0,01 KNm
NEdll My,Ed“ MZ'Edu 0,01 701,61 1,28
Ty, i = p g T p ok 23.50-0,37 23,50-037 23,50-0,37
A e Be o B e 39 19 220N 35y 30, 200000 g 5g. 220000
ely elz 1 1
Y mFi Y mFi Y mrFi

Critical temperature 6” = 834,00 °C

passed

2. Axial force-Bending-Flexural buckling (stability interaction):
EN 1993-1-2: 4.2.3.5
Critical combination: [Self weight] {FIRE} {0,5*Wind}

Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

ﬁMy = 1,44 Fig. 4.2

By, = 1.8 Fig. 4.2
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Critical temperature Hcr = 832,00 °C

passed

3. Axial force-Bending-Lateral-torsional buckling (stability interaction):
EN 1993-1-2: 4.2.3.5

Critical combination: [Self weight] {FIRE} {0,2*Snow}

Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

N,, = 0,01kN (Beam in tension)
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Critical temperature 6” = 685,00 °C

passed

4. Shear(y) (strength check):

EN 1993-1-1: 6.2.6, EN 1993-1-2: 4.2.3.3, 4.2.3.4

Critical combination: [Self weight] {FIRE} {0,5*Wind}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=0,00-L =0,00-609,60 =0 cm
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Critical temperature > 1000 °C
passed

5. Web shear buckling (stability check):

EN 1993-1-5:5.1, 5.2, 5.3, 5.5, Annex A: A.3, EN 1993-1-2
Critical combination: [Self weight] {FIRE} {0,2*Snow}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm
n, =12 52(2)NOTE2

h,=h- 2-tf= 24,00-2-0,98 =22,04 cm

e = 0,85 (EN 1993-1-2,4.2)

No stiffener —>kT =0 (A)S)
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Critical temperature > 1000 °C
passed

6. Web shear buckling-Bending-Axial force (strength interaction):
EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Critical combination: [Self weight] {FIRE} {0,2*Snow}

Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C
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Critical section: x=1,00-L=1,00-609,60 = 609,60 cm
M =b- tf-fy~kyﬁ- (h- tf) =12,00-0,98-23,50-0,37- (24,00 — 0,98) =2354,45 kNcm = 23,54 kNm
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Critical temperature 6 = 848,00 °C

passed

Partial results

8. Axial force (strength check):

EN 1993-1-2: 4.2.3.1

Critical combination: [Self weight] {FIRE} {0,5*Wind}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature 6 = 641,63 °C

Critical section: x=0,00-L=0,00-609,60=0 cm
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Critical temperature > 1000 °C
passed

9. Bending(y) (strength check):

EN 1993-1-2: 4.2.3.3,4.2.3.4

Critical combination: [Self weight] {FIRE} {0,2*Snow}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

Way Ty K 324,30-23,50-0,37

M = =2820,50 kNcm=28,21 kNm  (6.14
el fi,Rd,y KKy Y 1-1-1 cm m - ( )
M
‘ »Ed 701,61
L, = u_ | |=24,9% 6.12)
Vel fi Mel,fi,Rd,y 2820,50

Critical temperature 6” = 836,00 °C
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passed

10. Bending(z) (strength check):

EN 1993-1-2: 4.2.3.3,4.2.3.4

Critical combination: [Self weight] {FIRE} {0,5*Wind}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

Wafy ke  47,27-23550-037
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Critical temperature > 1000 °C
passed

11. Shear(z) (strength check):

EN 1993-1-1: 6.2.6, EN 1993-1-2: 4.2.3.3, 4.2.3.4

Critical combination: [Self weight] {FIRE} {0,2*Snow}
Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm
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Critical temperature > 1000 °C
passed

13. Axial force-Bending (strength interaction):
EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9
Critical combination for N-M-V strength interaction: [Self weight] {FIRE} {0,2*Snow}

Section class: 3 (Elastic design)
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Fire curve: ISO fire curve
Design temperature § = 641,63 °C
Critical section: x=1,00-L=1,00-609,60 = 609,60 cm
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Critical temperature 6” = 834,00 °C

passed

14. Flexural buckling (stability check):
EN 1993-1-1: 6.3.1, EN 1993-1-2: 4.2.3.2

Critical combination for N-M-Buckling interaction: [Self weight] {FIRE} {0,5*Wind}

Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm
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Critical temperature > 1000 °C
passed

15. Lateral-torsional buckling (stability check):
EN 1993-1-1: 6.3.2, EN 1993-1-2: 4.2.3.3, 4.2.3.4
Critical combination for N-M-LTBuckling interaction: [Self weight] {FIRE} {0,2*Snow}

Section class: 3 (Elastic design)

Fire curve: ISO fire curve

Design temperature § = 641,63 °C

Critical section: x=1,00-L=1,00-609,60 = 609,60 cm

M, Analysis method: ENV 1993-1-1 Appendix F; C,: Lopez formula;C, , C,: User-defined values

Crp=178,Cyp=0,Cyp=0

1.fi b} bl 2.fi
L = 609,60 cm, Kﬁ =1, Kwﬁ =1
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+(0:0+0:0)2 = (0-0+0-0)| =7895,26 kNcm
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Critical temperature 6” = 685,00 °C

passed



