POS. 7: WAGENKNECHT 8.4.2

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 HE260A

resistance

elastic verification, calculation as thin-walled cross-section

valid normal, shear-, equivalent stress: ox,Rd = 235.0 NNmm?, tRd = 135.7 N/mm?, ov,Rd = 235.0 N/mm?
internal forces and moments refering to main axes

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

Lk 1: Stelle 1

Tt,ed = 315.00 kNcem, Te,Ed = 135.00 kNcm
Lk 2: Stelle?2

Te,Ed = 450.00 kNcm, Bed = 68700.00 kNem2
notes
buckling is not investigated.
2. Lk 1: Stelle 1

2.1. verification of cross-section

internal forces and moments: Tt = 315.00 kNcm, T, = 135.00 kNcm

2.1.1. elastic verification
elastic verification for Tt =3.15 KNm, Tw = 1.35 KkNm
elastic stresses: max loxl = 0.00 N/mm?2, max t=77.48 N'mm?, max ov=134.20 N/mm?
max ov beiy=0.0mm, z =-125.0 mm: ox = 0.00 N/mm2, t = -77.48 N/mm?2, ov = 134.20 N/mm?2
valid equivalent stress: ov,Rd = 235.0 N/mm?2
verification: ov = 134.20 N/mm?2 < ov,Rd = 235.00 N/'mm?2 = Us=0.571 < 1 ok
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shear stresses 1 [N/mm?] equivalent stresses ov [N/'mm?]
max t=77.5 max ov = 134.2

7.75 13.4
“ r' 14.6 “ r' 25.3
21.5 37.3
28.4 49.2

42.2 731
49.1 85

62.8 109

i 69.7 121

A A

utilization Us
max Us = 0.571

stresses, utilizations
y zZ T Oy Us
mm mm N/mm?2 N/mm?

-130.0 0.0 77.48 134.20 @ 0.571

y,z: node coordinates; t,cv: stresses; Uq: stress utilization

3. Lk 2: Stelle 2

3.1. verification of cross-section

internal forces and moments: T, = 450.00 kNecm, B =68700.00 kNcm?

3.1.1. elastic verification

elastic verification for T, = 4.50 KNm, B = 6.87 kNm?

elastic stresses: max loxl = 205.37 N/mm?, max t = 8.74 N/mm?2, max ov =205.37 N/mm?
max ox beiy=130.0 mm, z=-118.8 mm: ox = 205.37 N'mm2, 1= 0.00 N/mm?, ov = 205.37 N/mm?
min ox beiy=-130.0 mm, z=-118.8 mm: ox=-205.37 N/mm?2, t = 0.00 N/'mm2, ov = 205.37 N/mm?
maxocy beiy=130.0mmm, z=-118.8 mm; ox = 205.37 N/'mmz2, © = 0.00 N/mm2, oy = 205.37 N/mm?2

valid equivalent stress: ov,Rd = 235.0 N/mm?2

verification: oy = 205.37 N/mm?2 < ov,Rd = 235.00 N/'mm?2 = Us=0.874 < 1 ok

normal stresses ox [N/mm2] shear stresses 1 [N/mm?]

min ox = -205.4, max ox = 205.4 max t= 8.7

L 100 164 P 0.874
-128 1.65
-91.3 2.43
-54.8 3.21
-18.3 3.08
18.3 4.76
54.8 5.54
91.3 6.31
128 7.09
164 7.87

171 0 IIII*IIII
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equivalent stresses ov [N/mm?] utilization Us

max ov = 205.4 max Us = 0.874
N L 205 L 0
38.8
57.1
75.3
93.6
112
130
148
167
185
111 L LT Ry
stresses, utilizations
y z Ox T ov Us y z Ox T ov Uo
mm mm N/mm?2 N/mm?2 N/mm?2 mm mm N/mm?2 N/mm?2 N/mm?2
0.0 12.5 @ 205.41 0.00 205.41 0.874 -130.0 6.3 || 0.00 8.74 15.14 | 0.064
0.0 6.3 | 205.41 0.00 205.41 0.874 -260.0 0.0 -205.41 0.00 205.41 0.874

0.0 0.0 | 205.41 0.00 205.41 0.874

y,z: node coordinates; ox,t,0v: stresses; Ug: stress utilization

4. final result

maximum utilization [Lk 2]: resistance max U=0.874 < 1 ok

verification succeeded
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