POS. 26: KINDMANN/KRUGER 2.9.6

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

1. input report
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steel

steel grade S235
material safety factor
resistance of cross-sections ymo = 1.00
geometry
section RR 300 x 200 x 8.0(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
Lk1: a)
Ned = 400.00 kN, My,Ed = 170.00 kNm, VzEd = 250.00 kN
Lk2: b)
My,Ed = 154.00 kNm, Vz,ed = 250.00 kN, Mz,Ed = 60.00 kNm, Vy,ed = 150.00 kN
Lk 3: ¢)
Ned = 200.00 kN, My,Ed = 154.00 kNm, Vz,Ed = 250.00 kN, Mz,Ed = 60.00 kNm, Vy,ed = 150.00 kN

notes
buckling is not investigated.
2. Lk 1: a)

2.1. verification of cross-section

internal forces and moments: N = 400.00 kN, My =170.00 kNm, Vz=250.00 kN

2.1.1. plastic verification

plastic verification for N = 400.00 kN, My = 170.00 kNm, Vz = 250.00 kN

plastic values: Npl,Rd = A-fy/ymo = 1803.70 kN, Mpl,y,Rd = Wply-fy/ymo = 183.11 kNm
Vpl,z,Rd = Avz-fy/(312.ym0) = 624.82 kN

shear force

reduction factors:

z-Ri: 0.5'Vpl,z,Rd =312.41 kN > |VzEdl =250.00 kN: pz=0 (no deduction)
IVy,Edl =0: py =0 (no deduction)

bending and axial force
deduction My: fny = (1-n)/(1-0.5.a) =1.038 > 1 = fny =1, n=INEdl/Npl,,Rd = 0.222, a=(A-Af))A=0.500<05
Af=2-brtt=32.00 cm2, A=76.75cm2 = Mply,Rd = Mply,Rd‘fN,y = 183.11 kNm

bending
verification: IMy,Edl/Mpl,y,Rd = 0.928 < 1 ok
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3. Lk 2: b)

3.1. verification of cross-section

internal forces and moments: My = 154.00 kNm, Vz=250.00 kN, Mz =60.00 kNm, Vy=150.00 kN

3.1.1. plastic verification

plastic verification for My = 154.00 kNm, Vz = 250.00 kN, Mz = 60.00 kNm, Vy = 150.00 kN

plastic values: Mply,Rd = Wply-fy/ymo = 183.11 kNm, Vpl,z,Rd = Avz-fy/(312-ym0) = 624.82 kN
Mpl,z,Rd = Wpl,z fy/ymo = 188.43 KNm, Vpl,y,Rd = Avy-ty/(312ym0) = 416.55 kN

shear force

reduction factors:

z-Ri: 0.5'Vpl,z,Rd =312.41 kN > IVzEdl =250.00 kN: pz=0 (no deduction)
y-Ri: 0.5'Vpl,y,Rd =208.27 kN > [Vy,Edl = 150.00 kN: py =0 (no deduction)

bending

verification: (IMy,Edl/Mpl,y,Rd)* + (IMz,Edl/Mpl,z,Rd)F = 0.750 + 0.250 = 1.000 < 1 ok
with o =168, p=1.66

utilization: U =1.00072 = 1.000

4. Lk 3: ¢)

4 1. verification of cross-section

internal forces and moments: N = 200.00 kN, My = 154.00 kNm, Vz=250.00 kN, Mz =60.00 kNm, Vy = 150.00 kN

4.1.1. plastic verification
plastic verification for N =200.00 kN, My = 154.00 kNm, Vz = 250.00 kN, Mz = 60.00 kNm
Vy = 150.00 kN
plastic values: Npl,Rd = A-fy/ymo = 1803.70 kN, Mpl,y,Rd = Wply-fy/ymo = 183.11 kNm
Vpl,z,Rd = Avz-fy/(312ymo) = 624.82 kN, Mpl,z,Rd = Wpl,z-fy/ymo = 138.43 kKNm, Vpl,y,Rd = Avy-fy/(31/2ym0) = 416.55 kN

shear force

reduction factors:

z-Ri: 0.5'Vpl,z,Rd =312.41 kN > |VzEdl =250.00 kN: pz=0 (no deduction)
y-Ri: 0.5'Vpl,y,Rd = 208.27 kN > [Vy,Edl = 150.00 kN: py =0 (no deduction)

bending and axial force

deduction My: fn,y = (1-n)/(1-0.5.a) =1.185 > 1 = fny =1, n=INEd/Npl,,Rd = 0.111, a = (A-A))/A=0500<0.5
Af=2-brtt=32.00 cm2, A=76.75cm2 = Mply,Rd = Mply,Rd‘fN,y = 183.11 kNm

deduction Mz fn,z=(1-n)/(1-0.5-a) =1.117 > 1 = fNz=1, n=INedl/Npl,,Rd=0.111, a=(A-Aw)/A=0408<0.5
Aw =2-hwtw =45.44cm2, A=76.75cm2 = Mpl,zRd = Mpl,z,Rd-fN,z = 138.43 kNm

bending

verification: (IMy,edl/Mply,Rd)* + (IMz,Edl/Mpl,z,Rd)f = 0.747 + 0.245 = 0.992 < 1 ok
witho =168, p=1.68

utilization: U =0.9921/2 = 0.996

5. final result

maximum utilization [Lk 2]: resistance max U=1.000 < 1 ok

verification succeeded
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