POS. 6: RECTANGLEROHR

Welded connection EC 3-1-8 (04.25), NA: Deutschland

1. input report

scale 1:5.0

material

steel grade S355

material safety factors

resistance of cross-sections ymo = 1.00

resistance of bolts, welds, plates in bearing ym2 = 1.25

geometry

section RR 120 x 80 x 8.0(w)

plate: thickness tp = 35.0 mm

surrounding fillet weld: aw,2 = 6.0 mm, aw,1 = 7.0 mm, 30% reduction of stress via compressive contact
resistance

plastic verification of cross-section

weld verification with the directional method

resolution of shear force is conventional by taking over Vy with the horizontal welds, Vz with the vertical welds.

2. table of results
internal forces and moments and utilizations

-

Lc Ned My, Ed Vz,Ed Mz,Ed Vy,Ed Mx.ed | U Ucst Uw MyEd Vyed !
kN kNm kN kNm kN kNm NEeqd

1 -20.74 -6.39 8.91 -4.21 0.70 --- 0.089 0.398 | 0.414 import Lc 1
2 -1.61 -0.19 2.66 -9.94 -8.60 12.00 | 0.459 0.398 | 0.586 import Lc 2
3 -1.61 -0.19 2.66 -14.35 -12.41 12.00 | 0.459 0.398 | 0.756 import Lc 3
4 -1.61 -0.19 2.66 --- --- --- 0.008 0.248 | 0.009 import Lc 4
5 -20.74 -6.39 8.91 -14.15 -7.90 12.00 | 0.459 0.398 | 0.948 import Lc 5
6 -15.17 -4.55 7.31 -13.71 -8.83 15.00 | 0.573 0.398 | 0.912 import Lc 6
7 -14.61 -4.49 6.38 -17.29 -11.92 12.00 | 0.459 0.398 1.019*%| import Lc 7
8 -2.18 -0.25 3.59 --- --- --- 0.010 0.248 | 0.013 import Lc 8

NEd,MyEd,V 2 Ed,MzEd,VyEd,Mx Ed: internal forces and moments
Us: stress utilization of cross-section; Ucs: c/t-utilization of cross-section; Uw: stress utilization of welds
*) maximum utilization

3. final result

maximum utilization [Le 7]: resistance max U=1.019 > 1 notok!!
c/t-ratio max U=0.398 < 1 ok

resistance not ensured !!

4. Regulations

EN 1990, Eurocode 0: Grundlagen der Tragwerksplanung;
Deutsche Fassung EN 1990:2002 + A1:2005 + A1:2005/AC:2010, Ausgabe Dezember 2010
EN 1990/NA, Nationaler Anhang zur EN 1990, Ausgabe Dezember 2010

EN 1993-1-1, Eurocode 3: Bemessung und Konstruktion von Stahlbauten -
Teil 1-1: Allgemeine Bemessungsregeln und Regeln fir den Hochbau;
Deutsche Fassung EN 1993-1-1:2022, Ausgabe April 2025

EN 1993-1-1/NA, Nationaler Anhang zur EN 1993-1-1, Ausgabe April 2026

EN 1993-1-8, Eurocode 3: Bemessung und Konstruktion von Stahlbauten -
Teil 1-8: Bemessung von Anschlissen; Deutsche Fassung EN 1993-1-8:2024, Ausgabe April 2025
EN 1993-1-8/NA, Nationaler Anhang zur EN 1993-1-8, Ausgabe April 2026
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5. Lc 7 (decisive)
5.1. verification of cross-section

flange top: section class 1, utilization Uet = 0.064

flange below: section class 1, utilization Uet = 0.133

webs: section class 1, utilization Ugit = 0.398

total: section class 1, c/t-utilization Uet =0.898 < 1 ok (reg. section class 2)

plastic verification for Ned =-14.61 kN, My,ed = -4.49 kNm, Vzed = 6.38 kN, Mz Ed =-17.29 kNm
Vy,Ed =-11.92 kN, Tt,.ed = 12.00 kNm

plastic values: Npi,Rd = A-fy/ymo = 1020.74 kN, Mp1,y,Rd = Wpl,yfy/ymo = 39.26 kNm

Vpl,z,Rd = Avz-fy/(312.ym0) = 353.60 kN, Mpl,z,Rd = Wpi,z-fy/ymo = 29.30 kNm, Vpi,y,Rd = Avy-fy/(31/2-9m0) = 235.73 kN

torsion

1t,Ed = I Tt,edl/min Wt = 94.01 N/mm?2

verification: =,ed/tRd = 0.459 < 1 ok

shear force and torsion

deduction Vz: frz=1 - 1,zEd/tRd = 0.541 = VpI,T,z,Rd = Vpl,z,Rd-TT,z = 191.42 kNm

deduction Vy: fry =1 - ttyEd/tRd = 0.541 = VpI,T,y,Rd = Vpl,y,Rd-fTy = 127.61 kNm

shear force

verification: |Vzedl/Vp,T,zRd = 0.033 < 1 ok

verification: IVy,Edl/VpI,T,y,Rd = 0.093 < 1 ok

reduction factors:

z-Ri: 0.5'VpI,T,zRd =95.71 kN > [VzEdl =6.38 kN: pz=0 (no deduction)

y-Ri: 0.5'VpI,T,y,Rd =83.81 kN > [VyEdl =11.92 kN: py =0 (no deduction)

axial force

verification: INedl/Npl,Rd = 0.014 < 1 ok

bending and axial force

deduction My: Mpl,y,Rd = Mpl,y,Rd'TN,y = 39.26 KNm, fny=1.314

deduction Mz: Mpl,z,Rd = Mpl,zRd-IN,z = 29.30 kNm, fn,z=1.249

bending

verification: (IMy,edl/Mply,Rd)* + (IMzEdl/Mpl,zRrd)P = 0.027 + 0.417 =0.444 < 1 ok
with =166, p=1.66

5.2. verification of welds
calculation section:

S Y e weld 1©  aw=86.0mm lw = 70.86 mm
weld2: aw=7.0mm lw=110.6 mm
weld3: aw=7.0mm lw=110.6 mm
weld 4. aw=6.0mmm lw =706 mm
Y

v 1
1' 4 0

design values refering to centroid of the section:

NEd = -14.61 kKN, Myed = -4.49 KNm, VzEed =6.38 kN, MzEd =-17.29 kNm, VyEd=-11.92 kN, MxEd = 12.00 kNm

cross-sectional properties refering to centroid of the line cross-section:

TAw =23.95cm?, Awy=8.47 cm? Awz=1548cm? Zlw=36.2cm

lwy = 462.62 cm4, |w,z =282.84 cm?*, Wwt=134.40 cm? Ayw=0.0 mm, Azw = 0.0 mm
distribution of internal forces and moments:

weld 1:  Nw=22.06 kN Mzw = -1.07 kNm
weld 2:  Nw = 184.58 kN My,w = -0.76 kNm
weld 30 Nw=-194.02 kN  Myw =-0.76 kNm
weld 4:  Nw=-27.22 kN Mzw = -1.07 kNm

from conventionel distribution of shear force: Vyw =-11.92 kN Vzw =6.38 kN

verifications in weld edges:
30% decrease of stress by pressure contact

due to torsion: tw,T = 89.29 N/mm?

weld1, pt.0:  owx=-11457 N'mm2 1wy = 7521 N/mm? = Uw=0477
pt. 1:  owx=267.84 N'mm2  twy= 7521 N/mm? = Uw =0.920

weld 2, pt.0:  owx=292.09 N/mm? Tw,z = 93.41 N/mm? = Uw=1.019
pt. 1:  owx = 184.85 N/mm?2 w,z = 93.41 N/mm? = Uw=0.706

weld 3, pt.0: owx=-137.93 N/mm? Tw,z = -85.16 N/mm? = Uw =0.561
pt. 1:  owx=-213.00 N/mm? Tw,z = -85.16 N/mm?2 = Uw=0.770

weld4, pt.0:  owx=-196.03 N'mm2 1wy =-103.37 N/mm? = Uw=0.758
pt. 1:  owx=151.47 N/mm2 1wy =-103.37 N/mm? = Uw=0641

Result:

weld 2, pt.0:  owx=292.09 N/'mm?  1wz=93.41 N/mm?
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Max: o1,w,Ed = 443.63 N/mm2 > fiw,d = 435.56 N/mm?2,
o2,w,Ed = 208.54 N/mm2 < fow,d = 352.80 N/mm2 = Uw =1.019 > 1 not ok !!
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