POS. 5: WAGENKNECHT 2.6.5

verification of cross-section EC 3-1-8 (12.10), NA: Deutschland

1. input report
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steel grade S235

material safety factor

resistance of cross-sections ymo = 1.00

geometry

section HE400A

resistance

plastic verification acc. to EC 3-1-1, 6.2

internal forces and moments refering to local axes of cross-section

c-generating forces (N, M) work at centroid, t-generating forces (V, Tt) work at shear center

Lk 1:  NEed =-1190.00 kN, My,ed = 375.00 kNm, VzEd = 470.00 kN, MzEed =-96.00 kNm, Vy,ed =-180.00 kN

notes
buckling is not investigated.

2. Lk 1

2.1. verification of cross-section

internal forces and moments: N =-1190.00 kN, My =375.00 kNm, Vz=470.00 kN, Mz =-96.00 kNm, Vy=-180.00 kN

2.1.1. plastic verification
plastic verification for N =-1190.00 kN, My = 375.00 kNm, Vz = 470.00 kN, Mz = -96.00 kNm
Vy =-180.00 kN
plate buckling: section class of the section 1 <2 ok
shear buckling: hp/tp = 32.00 < 72:¢/n = 680.00 ok
plastic values: NpI,Rd = A-fy/ymo = 3735.98 kN, Mpl,y,Rd = Wpl,y-fy/ymo = 801.97 kKNm
Vpl,z,Rd = Avz-fy/(812-ymo) = 777 .81 kN, Mpl,z,Rd = Wpl,zfy/ymo = 205.02 kKNm, Vpl,y,Rd = Avy-fy/(31/2ym0) = 1379.16 kN

shear force

reduction factors:

web: 0.5:Vpl,z,Rd = 388.90 kN < IVzedl = 470.00 kKN: pz = (2:|VzEdl/Vpl,z,Rd - 1)2=0.043
flanges: 0.5-Vpl,y,Rd =689.58 kN > [VyEdl = 180.00 kN: py =0 (no deduction)

axial force and shear forceftorsion
web: AAw = pzAw =1.96 cm?, Aw =44.98 cm?
= Npl,v,Rd = Ared-fy/ymo = 3690.02 kN, Ared = A - AAw = 157.02 cm?

bending and shear force/torsion
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web: Wv,y = Wply - pzWplw = 2542.14 cm3, Wplw = Wpl,y-Wopl,yi = 446.87 cm3, Wyt = 2:-brtrzf = 2114.70 cm?
= Mplv,y,Rd = Wy, y-fylymo = 597.40 kKNm

bending and axial force
deduction My: Ng,lim = min(0.25-NpI,v,Rd, 0.5-Aw-fy/ymo) = 435.18 kN, Aw = hwtw-(1-pz) = 3703.64 cm?2
NEd > Nc/lim: fny = (1-n)/(1-0.5-a) = 0.785 < 1, n = INEdl/Npl,v,,Rd = 0.322, a = (Ared-Af)/Ared =0.274<05
Af = 2-bfti = 114.00 cm2, Ared = 157.02 cm2 = Mpl,v,N,y,Rd = Mply,Rd'fN,y = 468.99 kNm
deduction Mz: Ng,lim = Aw-fy/ymo) = 909.92 kN, Aw = hwtw =3872.00 cm?
Ned > Ncim and n > a: Nz =1-((n-a)/(1-a))2=0.996 < 1, n=INEedl/Npl,v,Rd = 0.322, a = (Ared-Af)/Ared =0.274<0.5
Af = 2-bfti = 114.00 cm?2, Ared = 157.02 cm2 = Mpi,N,z,Rd = Mpl,z,Rd'fN,z = 204,10 kNm

bending

verification: (IMy,edl/Mpl,v,N,y,Rd)* + (IMz,Edl/Mpi,N,z,Rd)P = 0.639 + 0.296 =0.936 < 1 ok
withx=2.00, p=1681=5n=>1

utilization: U =0.93612 = 0.967

3. final result

maximum utilization: resistance max U=0.9687 < 1 ok

verification succeeded
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