POS. 177: SEESSELBERG, 11.7.1-3, SLS

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

steel grade S235

cross-section

beam: section HE300B

crane gantry

crane rail of flat steel, shear-resistant joined with the girder

connection with fillet welds: weld thickness aw = 5.0 mm, intermittent weld with section length lw = 80.0 mm (staggered)

crane rail: width br = 50.0 mm, height h = 30.0 mm, 25% wear
height, cross-sectional area, moments of inertia of fretted rail hr = 22.5 mm, Ar = 11.25 cm?,
lyr =4.75 cm?, ltr = 14.18 cm?

loading

internal forces and moments at limit state of serviceability (SLS):

Lk1: MyEd=-129.8 kNm, VzEd = 175.5 kN

transverse loading on upper edge of cross-section:

vertical wheel pressure FzEd,sLs = 113.70 kN

horizontal wheel pressure Hed,sLs = 17.40 kN

partial safety factors for material

resistance of bolts, welds, plates in bearing ym2 = 1.25

serviceability ym,ser = 1.00

2. verification der local loading due to crane gantry

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

length of local loading
refering to outer edge of flange ss = leff - 2-tt = 69.1 mm / auf den webanschnitt sw = leff + 2:r = 161.1 mm

2.1. elastic behaviour (SLS)

permissible stresses
oRd = fyfyM,ser = 235.0 N/mm?2, 1Rd = fy/(312yM,ser) = 135.7 N/mm?2

wheel pressure at top edge of the web

local normal stress coz,Ed = -Fz Ed/(tw'sw) = -64.2 N/mm?, Fzed=113.7 kN, sw=161.1 mm
l6oz,Edl =64.2 NN'mm?2 < oRd =235.0 NN/mm? = U=0273 < 1 ok

associated local shear stress toxz,Ed = 0.2'50z,Ed = -12.8 N/mm?
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Itoxz,Edl = 12.8 N/mm?2 < 1Rd = 135.7 N/'mm2 = U=0.095 < 1 ok

stresses at top edge of the web

Lk 1: Myed =-129.8 KNm, Vzed = 175.5 kN

normal stress ox,Ed = 53.6 N/mm?2

lox,Edl = 53.6 N/'mm?2 < ord =235.0 N‘'mm?2 = U=0228 < 1 ok

shear stress txz,ed = 37.0 N/mm?2

ltxz,Ed|+|Toxz,Edl = 49.8 N/mm2 < tRd=135.7 N/'mm2 = U=0.367 < 1 ok

equivalent stress ov = (ox,Ed?+00z Ed2-Ox,Ed Goz, Ed+3(ltxz,Edl+ltoxz,Edl)2) 172 = 133.7 N/mm?2
ov=133.7 N/mm2 < crd=235.0 N/mm2 = U=0569 < 1 ok

maximum utilization: max UsLs =0.5689 < 1 ok

2.2. welds of crane rail at outer edge of flange (intermittent welds, staggered arrangement)

NEd = -Fz,ed/2 =-56.9 kN, VeEd =-1.15-Hed =-20.0 kN

effective weld length leff = lw = 69.1 mm

forces on the design area of the weld: Fed(os) = 7.87 kN/em Fed(ts) = 3.77 kN/em
stresses on the design area of the weld: os =15.73 kN/cm?2 s = 7.53 kN/cm?
o1,wEd = (052 + 3-(1s2 + 1p2))1/2 = 20.44 kN/cm?2

resistance of a weld (req.1): fiw,d = fu/ (Pwymz) = 36.00 kN/ecm?

o1,w,Ed = 20.44 kN/cm2 < fiw,d=36.00 kN/cm2 = U=0568 < 1 ok

o2,w,Ed = losl = 15.73 kN/cm?

resistance of a weld (req.2): fow,d = 0.9-fu / ym2 = 25.92 kN/em?

o2,w,Ed = 15.73 kN/cm?2 < fow,d =25.92 kN/em2 = U=0607 < 1 ok

Ned =-56.9 kN, VEd=1.15-HEd = 20.0 kN

effective weld length leff = lw = 89.1 mm

forces on the design area of the weld: Fed(cs) = 7.87 kN/cm FEed(ts) = 3.77 kN/em
stresses on the design area of the weld: os = 15.73 KN/cm? 15 = 7.53 kN/ecm?
G1,w,Ed = (652 + 3-(1s2 + 1p2))1/2 = 20.44 kN/cm?

resistance of a weld (req.1): fiw,d = fu/ (Pwym2) = 36.00 kN/ecm?

o1,w,Ed = 20.44 kN/cm? < fiw,d =36.00 kN/cm? = U=0.568 < 1 ok

o2,w,Ed = los| = 15.73 kN/cm?

resistance of a weld (req.2): few,d = 0.9-fu/ ym2 = 25.92 kN/cm?

o2,w,Ed = 15.73 kN/cm? < faw,d =25.92 kN/cm? = U=08607 < 1 ok

3. final result

maximum utilization: max U=0.607 < 1 ok

verification succeeded
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