POS. 27: KINDMANN/KRUGER 2.9.7

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

1. input report

scale 1:5.0

219'

199’
|

steel

steel grade S235

material safety factor

resistance of cross-sections ymo = 1.00

geometry

section R219.1 x 10.0(w)

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: VzEd=150.00 kN, Vy,ed = 60.00 kN, Tt,ed = 14.00 kNm

Lk 2: Ned=240.00 kN, My,Ed = 85.00 kNm, VzEd = 150.00 kN, MzEd = 25.00 kNm, Vy,Ed = 60.00 kN
TtEd = 14.00 kNm

notes
buckling is not investigated.

2. Lk 1

2.1. verification of cross-section

internal forces and moments: Vz = 150.00 kN, Vy =60.00 kN, Tt=14.00 kNm

2.1.1. plastic verification

circular hollow section: V = (Vy2+Vz2)1/2 = 161.55 kN
plastic verification for V = 161.55 kN, Tt = 14.00 kNm
plastic values: Vpl,Rd = Av-fy/(312-ym0) = 567.40 kN

torsion
1t,Ed = | Tt,edl/Wi = 20.38 N/mm?2, Wt = 686.80 cm?
verification: w,ed/trRd = 0.150 < 1 ok

shear force and torsion
deduction: tt,ed = ITt,Edl/Wt = 20.38 N/mm2, Wi =686.80 cm?®
fr=1 - 1,Ed/tRd = 0.850 = VpI,T.Rd = VpI,RdTT = 482.15 kNm

shear force
verification: Ved/VpI,T,zRd =0.335 < 1 ok

3. Lk 2

3.1. verification of cross-section

internal forces and moments: N = 240.00 kN, My =85.00 kNm, Vz=150.00 kN, Mz=25.00 kNm, Vy =60.00 kN, Tt=14.00 kN
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3.1.1. plastic verification
circular hollow section: V = (Vy2+Vz2)12 = 161,55 kN, M = (My?+Mz2)1/2 = 88.60 kNm
plastic verification for N =240.00 kN, M = 88.60 kNm, V = 161.55 kN, Tt = 14.00 kNm
plastic values: Npi,Rd = A-fyfymo = 1543.73 kN, Mpl,Rd = Wpi-fy/ymo = 100.83 kNm

Vpl,Rd = Av-fy/(3129m0) = 567.40 kN

torsion
1t,Ed = | Tt,edl/Wi = 20.38 N/mm2, Wi =686.80 cm?

shear force and torsion
deduction: tt,Ed = ITt,Edl/Wt = 20.38 N/mm?, Wi = 686.80 cm?
fr=1 - 1ttEd/tRd = 0.850 = VpI|,T,Rd = VpI,Ra-fT = 482.15 kNm

shear force
reduction factor: p = (2-Ved/VpI,T,Rd - 1)2=0.109

axial force and shear force/torsion
Npl,Rd = A-(1-p)-fy/ymo = 1375.76 kN

bending and shear force/torsion
Mpl,v,Rd = WpI-(1-p)-fyfymo = 89.86 kNm

bending
verification: IMy,Edl/Mpl,v,y,Rd = 0.986 < 1 ok

4. final result

maximum utilization [Lk 2]: resistance max U=0.986 < 1 ok

verification succeeded
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