POS. 130: SEESSELBERG 11.9.6

detailed problems acc. to Eurocode 3, EC 3-1-9 (12.10), NA: Deutschland 4H-ECBEM version: 11/2016-1g
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local loading by eine crane gantry
steel grade
steel grade S235
cross-section
beam: section HE300B
transverse stiffeners: section % IPE270
recess at transverse stiffener cst,q =27.0 mm
weld thickness ast,q = 5.0 mm
crane gantry
crane rail of flat steel, shear-resistant joined with the girder
connection with fillet welds: weld thickness aw = 5.0 mm (continuous)
crane rail: width br = 50.0 mm, height h =25.7 mm, 12.5% wear
height, cross-sectional area, moments of inertia of fretted rail hr =22.5 mm, Ar = 11.25 cm?,
lyr=4.75 cm?, lyr = 14.18 cm#
parameters
damage equivalent stress factors for crane class S2: ks = 0.315, . = 0.500, crane class S3: ho+ = 0.397, A:v = 0.575
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? N/mm? N/mm?

° 29| -25.0 0.0/ 0.0 80.0 40.0| due to crane gantry| 8.5(3)* 8.5(8)

°: verification of the weld, *: notch stress AczRd increased by one category

loading

Lk 1: MygEd=-85.2 kNm, VzEd = 118.0 kN

Lk2: MyEgd=0.0 kNm, VzEd = 0.0 kN

transverse loading on top flange:

vertical wheel pressure Fzed = 79.6 kN

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=149.08 cm?, zs=150.0 mm, ly =25185.90 cm4, ys = 0.0 mm, Iz = 8562.83 cm*

effective loading length from crane gantry

effective width beft = br+hr+tfo = 91.5 mm < bfo

moment of inertia of crane rail with beam flange Irf = 39.38 cm#
effective length leff = 3.25-(Irt/tw)1/3 = 107.1 mm
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length of local loading

effective loading length refered ...

... to outer edge of flange ss = leff - 2t =69.1 mm / ... to periphery of web sw = leff + 2:r = 161.1 mm
local stresses ...

... at crane rail oz =-104.7 N/mm2, 10 = 20.9 N/mm?2/ ... at weld ooz = -115.2 N/mm2, 10 = 23.0 N/'mm?
... at beam web oz = -44.9 N/mm?, 10 = 9.0 N/mm?

pt. 29: yi=-25.0 mm, zf=0.0 mm stress range Aox,Ed = 50.8 N/mm?2 < 1.5-fy = 352.5 N/mm2 ok
stress range Ated = 8.4 N/mm?2 < 1.5/305 = 203.5 N/mm?2 ok

elastic stresses / stress ranges

AgxEd = oxmax-oxmin, TEd = TemacTxzmin + 2.t0, AczEd = -Goz
pt. 29 yi=-25.0 mm, z¢= 0.0 mm Lk1: xz = 8.4 N/mm2

2: ™z = 0.0 N/mm?

AtEd = 54.5 N/mm?2 AczEd = 115.2 N/mm?

equivalent constand amplitude stress range
Aoxf= AoxEdhe, Atf= AtEdhiry Aczi= AgzEd'hg
pt. 29: yi=-25.0 mm, zf=0.0 mm (Lroz+) At =31.3 N/'mmz2 Aczf=45.7 N/mm?
valid notch stresses
AcxRdf = AoxRd/yM, ATRdf= AtRdYMi, AczRdf= AczRdyM
pt. 29 yi=-25.0 mm, zf = 0.0 mm AtRd,f = 69.6 N/mm? Acz,Rdf = 34.8 N/mm?2
verification of notch stresses
pt. 29: y=-25.0mm, z=0.0 mm Atf=31.3 N/mm?2 < AtRdf = 69.6 N/mm?2 = Ua:=0.451 ok

Aczf=457 N/mm2 > AoczRdf=34.8 NNmm2 = Ussz=1.314 not ok !!

3. final result

fatigue design [pt. 29]: max U=1.314 > 1 notok!!

resistance not ensured !!
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