POS. 123: SEESSELBERG 11.9.3

detailed problems acc. to Eurocode 3, EC 3-1-9 (12.10), NA: Deutschland 4H-ECBEM version: 11/2016-1g

1. input report
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local loading in einen Biegetrager
steel grade
steel grade S235
cross-section
beam: section HE300B
longitudinal stiffeners (right): number nst = 2
section parameters (flat steel):
height h = 100.0 mm, thicknesst=20.0 mm
distance of the first stiffener to the upper edge of beam dst,0 = 100.0 mm
constant distance of stiffeners dst = 100.0 mm
parameters
damage equivalent stress factors is = 0.315, A = 0.500
notch class / valid notch stresses bei N = 2:108 cycles:

Pt. yf zf Aox,Rd AtRd Acz,Rd | notch point EC 3-1-9, tab.
mm mm N/mm?2 N/mm?2 N/mm?2
17 5.5 90.0, 100.0 100.0 0.0| due to longit.stiff} 8.2(7) 8.1(6)
18 -5.5 110.0| 100.0 100.0 0.0| due to longit.stiff} 8.2(7) 8.1(6)
19 -5.5 190.0| 100.0 100.0 0.0| due to longit.stiff} 8.2(7) 8.1(6)
20 5.5 210.0, 100.0 100.0 0.0| due to longit.stiff} 8.2(7) 8.1(6)
loading

internal forces and moments refering to unstiffened cross-secion:

Lk 1: MygEed=100.8 kKNm

Lk2: MygEd=-20.1 kNm

transverse loading on top flange:

vertical single load FzEed = 79.6 kN, loading length ss =69.1 mm

material safety factor

design concept: damage tolerance, damage consequence: high = fatigue strength ymf=1.15

2. fatigue design
check of stress ranges.

cross-sectional properties
A=189.08 cm?, zs=150.0 mm, ly =26179.23 cm?, ys = 11.7 mm, Iz = 9867.62 cm*

effective loading length leff = ss + 2:tt = 107.1 mm, ss=69.1 mm

length of local loading

internal moments refering to stiffened cross-section

My,ed’ = My,Ed-NEd-AZs (Azs = 0.0 mm), MzEd = MzEd+NEd'Ays (Ays =-11.7 mm)
Lk 1: My,ed’ = 100.3 kNm MzEd = 0.0 kNm
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Lk 2: My,ed' =-20.1 kKNm MzEed' = 0.0 kNm

pt. 17: yi=-55mm, zf = 90.0 mm stress range Aox,ed = 27.6 N/mm?2 < 1.5fy = 352.5 N/mm?2 ok
pt. 18: yi=-55mm, zf = 110.0 mm stress range Aox,ed = 18.4 N/mm?2 < 1.5fy = 352.5 N/mm?2 ok
pt. 19: yi=-55mm, zf = 190.0 mm stress range Aox,ed = 18.4 N/mm?2 < 1.5fy = 352.5 N/mm?2 ok
pt. 20: yi=-55mm, zf =210.0 mm stress range Aox,ed = 27.6 N/mm?2 < 1.5fy = 352.5 N/mm?2 ok

elastic stresses / stress ranges

AgxEd = oxmax-oxmin, TEd = TemacTxzmin + 2t0, AczEd = -coz

pt. 17: yi=-55mm, zf = 90.0 mm Lk1: ox=-23.0 Nlmm?2 txz = 0.0 N/mm?
2: ox=46Nmm? 1xz = 0.0 N/mm?

Acx,Ed = 27.6 N/mm?
18: yf=-5.5mm, zf = 110.0 mm Lk1: ox=-15.83 N/mm?2 txz = 0.0 N/mm?
2: ox=3.1Nmm? 1xz = 0.0 N/mm?

Acx,Ed = 18.4 N/mm?
19: yf=-55mm, zf = 190.0 mm Lk1: ox=15.3 N/mm?2 txz = 0.0 N/mm?
2: ox=-3.1Nmm? 1xz = 0.0 N/mm?

Acx,Ed = 18.4 N/mm?
20: yf=-55mm, zf=210.0 mm Lk1: ox=23.0 N/mm?2 txz = 0.0 N/mm?
2: ox=-4.6 N'mm? 1xz = 0.0 N/mm?

Acx,Ed = 27.6 N/mm?

equivalent constand amplitude stress range
Aaxt = AoxEd-he, Att= AtEdhy, Aozi= AczEd ig

pt. 17: yi=-55mm, zf = 90.0 mm Aox,f = 8.7 N/mm?
18; yf=-5.5mm, zf = 110.0 mm Aox,f=5.8 N/mm2
19 yf=-5.5mm, zf = 190.0 mm Aox,f=5.8 N/mm2
20; yf=-55mm, zf=210.0 mm Aox,f= 8.7 N/mm?

valid notch stresses
AcxRdf= AoxRd/yM, AtRdf= AtRd/yMi, AczRdf= AczRd/yM

pt. 17: yi=-5.5mm, zf = 90.0 mm Acx,Rd,f=87.0 NNmm?2  ARd,f=87.0 NJmm?2
18: yf=-55 mm, zf = 110.0 mm Acx,Rd,f=87.0 NNmm?2  ARd,f=87.0 NJmm?2
19: yf=-55mm, zf = 190.0 mm Acx,Rd,f=87.0 NNmm?2  ARd,f=87.0 NJmm?2
20: yf=-55mm, z+=210.0 mm Acx,Rd,f=87.0 NNmm?2  ARd,f=87.0 NJmm?2

verification of notch stresses

pt. 17: y=-55mm, z=90.0 mm Aoxf=8.7 N'mm2 < AcoxRdf=87.0 NNmm2 = Uaesx=0.100 ok
18; y=-5.5mm, z=110.0 mm Aoxf=5.8 N/mm2 < AoxRdf=87.0 NN'mm2 = Uaex=0.067 ok
19: y=-55mm, z=190.0 mm Aoxf=5.8 N/mm2 < AoxRdf=87.0 NN'mm2 = Uaex=0.067 ok
20: y=-55mm, z=210.0 mm Aoxf=8.7 N'mm2 < AcoxRdf=87.0 NNmm2 = Uaesx=0.100 ok

3. final result

fatigue design [pt. 17]: max U=0.100 < 1 ok

verification succeeded
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