POS. 8: BSP. 6 CROSSING OF GIRDERS

detailed problems acc. to Eurocode 3, EC 3-6 (12.10), NA: Deutschland

1. input report
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steel grade S235
cross-section
beam: section HE240A

4H-EC3LK version: 11/2016-1f

loading

internal forces and moments at limit state of resistance (ULS): My.Ed Vygq

Lk NEd My, Ed Vz,Ed Mz,Ed Vy,Ed Mx,Ed & T
KN KNm KN KNm KN KNm i

1 -0.9 124.5 -23.3 -0.1 1.4 0.3 Mx.Ed

2 0.5 124.5 -23.2 0.1 -1.2 -0.3

3 -0.1 22.5 -4.0 0.1 0.3 -0.0

4 0.4 124.5 -23.2 0.2 -0.4 -0.4

5 0.0 22.5 -4.1 0.1 0.0 -0.0

6 -0.4 124.6 -23.2 -0.1 0.2 0.2

7 0.3 124.4 -23.2 0.2 -0.2 -0.4

8 -1.0 124.5 -2.9 -0.4 1.4 0.3

9 0.4 124.5 -2.9 0.4 -1.3 -0.3

10 -0.1 22.5 -2.1 0.1 0.2 -0.0

11 0.3 124.5 -2.9 0.3 -0.6 -0.4

12 0.0 22.5 -2.1 0.1 -0.0 -0.0

13 -0.5 124.6 -2.9 -0.1 0.2 0.2

14 0.4 124.4 -2.9 0.5 -1.1 -0.3

transverse loading on top flange:

vertical single load FzEd,uLs = 90.00 kN by a load girder (crossing of girders) section HE240A

verification in beam field
partial safety factors for material

resistance of cross-sections ymo = 1.00
resistance of members in stability failure ym1 =1.10

m 4H-EC3LK / pcae-GmbH / KopernikusstraBe 4A / 30167 Hannover / Tel: (0511) 700830 / Fax: (0511) 7008399 / pcae/0000001



2. verification der local loading

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

cross-sectional properties: A = 76.84 cm?, zs=115.0 mm, ly = 7763.27 cm?, ys=0.0 mm, |z =2768.81 cm*

feed length of load by den Lasttrager ss = 2+t + tw + 1.172:r = 56.1 mm
effective loading length lefi = ss + 2:ti = 80.1 mm
refering to outer edge of flange ss = leff - 2-tf = 56.1 mm / auf den webanschnitt sw = leff + 2:r = 122.1 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 = -98.3 N'mm?2, toxz,ed = 0.0 N/mm?
looz,Edl =98.3 N'mm2 < ord=235.0 N/mm?2 = U=0418 < 1 ok

stresses at first cut of web:

Lk Uox Uxxz Uov U] Lk H Uox Uxxz Uov U

1 0.560 0.102| 0.515| 0.560* < 1 ok 8 0.560 0.013| 0.505| 0.560* < 1 ok
2 0.559 0.101 0.514| 0.559 < 1 ok 9 0.559 0.013] 0.504| 0.559 < 1 ok
3 0.101 0.018| 0.378) 0.378 <1 ok 10 0.101 0.009| 0.378) 0.378 <1 ok
4 0.559 0.101| 0.514] 0.559 <1 ok 11 0.559 0.013| 0.504| 0.559 <1 ok
5 0.101 0.018, 0.378]) 0.378 < 1 ok 12 0.101 0.009, 0.378] 0.378 < 1 ok
6 0.560 0.101 0.514| 0.560* < 1 ok 13 0.560 0.013| 0.505| 0.560* < 1 ok
7 0.559 0.102| 0.514| 0.559 < 1 ok 14 0.559 0.013] 0.504| 0.559 < 1 ok
Ugx: utilization due to normal stress; U.e: utilization due to shear stress; Uq,: utilization due to equivalent stress

U: utilization

*) maximum utilization

Lk 8: NEd =-1.0 kN, My,ed = 124.5 kNm, VzEed = -2.9 kN, Mz,ed = -0.4 kNm... (decisive, detailed edition)
stresses ox,Ed = -98.3 N/'mm?2, 1xz,ed = 0.0 N/mm?2

lox,Edl = 131.6 N'mm2 < oRd =235.0 N/mm2 = U=0560 < 1 ok

ltxz,edl = 1.7 N/'mm2 < trd = 135.7 N/'mm2 = U=0.013 < 1 ok

ov=1186 N/mm2 < ord=235.0N/mm2 = U=0505 < 1 ok

maximum utilization: max UuLs = 0.560 < 1 ok

2.2. buckling of transverse loading (ULS)

slenderness AF = (Fy/Fer)1/2 = 0.404, Fy=380.5 kN

reduction factor yF = 1.000

resistance of buckling Fz,rd = fy-Lefftw/ym1 = 345.88 kN, Lefi=yFly=215.9 mm, ly=215.9 mm
verification: Fzed/Fzrd = 0.260 < 1 ok

interaction (without plated structures-/shear buckling):
transverse loading and equivalent stress (2 + 0.8m1)/1.4=0.508 < 1 ok
with m2 = Fz,Ed/Fz,Rd = 0.260, 11 = max UuLs = 0.560

3. final result

maximum utilization: max U=0560 < 1 ok

verification succeeded
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