POS. 2: BSP. 1 AUFLAGER

detailed problems acc. to Eurocode 3, EC 3-6 (12.10), NA: Deutschland 4H-EC3LK version: 11/2016-1f

1. input report

scale 1:10.0 200

250

i

steel grade

steel grade S235
cross-section

beam: parameter (|-section):

h =300.0 mm, tw=10.0 mm, bfo =200.0 mm, tfo =20.0 mm, bfu = 300.0 mm, tu = 30.0 mm, top fillet weld ac = 6.0 mm,

loading
internal forces and moments at limit state of resistance (ULS): My.Ed VyEq
Lk 1: MyEd =267.0 kNm, VzEd = 175.0 kN -
transverse loading on bottom flange:

vertical single load FzEd,uLs = 180.00 kN an einem Auflager, effective Lagerlange beif = 80.0 mm My eq
verification at end of beam at ¢ = 5.0 mm

partial safety factors for material

resistance of cross-sections ymo = 1.00

2. verification der local loading

assumption: flange induced web buckling is excluded.
assumption: plated structures-/shear buckling is excluded.

cross-sectional properties: A = 155.00 cm2, zs=191.5 mm, ly = 22968.40 cm4, ys =0.0 mm, |z = 8085.42 cm*

feed length of load by das Auflager ss = beft = 80.0 mm

effective loading length leff = 85 + 2-tf = 140.0 mm

length of local loading:

refering to outer edge of flange ss = leff - 2-tf = 80.0 mm / auf den webanschnitt sw = left = 140.0 mm

2.1. compression of web (ULS)
permissible stresses: oRd = fy/ymo = 235.0 N/mm2, 1Rd = fy/(312-ym0) = 135.7 N/mm?

compression of single load at first cut of web:
local stresses coz,Ed = -128.6 N/mm?, 1toxz,ed = 0.0 N/mm?
looz,Edl = 128.6 N/mm? < oRrd =235.0 N/mm? = U=0.547 < 1 ok

stresses at first cut of web:

Lk 1: My,ed = -267.0 kNm, VzEd =-175.0 kN

stresses ox,Ed = -128.6 N/'mm?2, 1xz,ed = 0.0 N/mm2

lox,Edl = 91.3 N/'mm2 < ord =235.0 N'mm?2 = U=0.389 < 1 ok
ltxz,Edl = 70.0 N/'mm?2 < trd=135.7 N'mm2 = U=0516 < 1 ok
ov=2265N/mm2 < cRd=235.0 N/mm2 = U=0964 < 1 ok

maximum utilization: max UuLs = 0.964 < 1 ok
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2.2. buckling of transverse loading (ULS)

slenderness AF = (Fy/Fer)V2 = 0.419, Fy=538.1 kN

reduction factor yF = 1.000

resistance of buckling Fz Rrd = fy-Lefftw/ym1 = 489.15 kN, Left = yrly =229.0 mm, ly =229.0 mm
verification: Fzed/Fzrd = 0.368 < 1 ok

interaction (without plated structures-/shear buckling):

transverse loading and equivalent stress (2 + 0.8m1)/1.4=0.814 < 1 ok
with m2 = Fzed/Fz,Rd = 0.368, n1 = max UuLs = 0.964

3. final result

maximum utilization: max U=0.964 < 1 ok

verification succeeded
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