POS. 5: KINDMANN/STRACKE 3.10.5

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

1. input report
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steel grade

steel grade S235
column parameters
section HE300A
beam parameters
section IPE270
verification parameters
welded connection
welds at the connection point:
beam flange top: fillet weld, weld thickness a = 6.0 mm
beam web: fillet weld, weld thickness a = 4.0 mm
beam flange below: fillet weld, weld thickness a = 4.0 mm
internal forces and moments at the joint periphery refering to the system axes
Lc 1: Mb,Ed = 75.00 kKNm Vb,ed = 80.00 kN
Nc1,Ed = 300.00 kN Mec1,ed = 55.00 kNm (below)
partial safety factors for material
resistance of cross-sections ymo = 1.00
resistance of members in stability failure ym1 =1.10
resistance of bolts, welds, plates in bearing ym2 = 1.25

notes
no verification for cross-sections.
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welds are not checked.
Die shear resistance of column flange is not respected.

check of data
ok

2. table of results

utilization
Lc U
1 1.034*

U: utilization of the connection
*) maximum utilization

3. final result

maximum utilization: max U=1.034 > 1 not 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 appendix zur EN 1993-1-1, Ausgabe Oktober 2022

EN 1993-1-8, Eurocode 3: Bemessung und Konstruktion von Stahlbauten -
Teil 1-8: Bemessung von Anschllssen;
Deutsche Fassung EN 1993-1-8:2024, Ausgabe April 2025
EN 1993-1-8/NA, Nationaler appendix zur EN 1993-1-8, Ausgabe November 2020

5. Lc 1 (decisive)
5.1. design values

periphery connection L zur connection plane partial internal forces and moments
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slope angle: ab=a=ov=0°
distance: e1=145.0mm, e3=129.9 mm, e2=129.9 mm, es =259.8 mm

internal forces and moments perpendicular to the connection planes
periphery beam

Md = 75.00 kNm, V4 =80.00 kN

periphery column (below)

Nc = 300.00 kN, Mc =55.00 kNm

partial internal forces and moments

Nb,t = -Nd-Zbu/zb + Md/zb = 288.68 kN, zb =259.8 mm, zbu=129.9 mm

Nb,c = Nd'Zbo/zb + Md/zb = 288.68 kN, zb =259.8 mm, zbo = 129.9 mm

Vb,t = -Nb,e'sin(ob) = 0.00 kKN, Vb,c = Nb,c'sin(ow) = 0.00 kN, Vb,w = Vd - Vbt - Vb,c = 80.00 kN
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5.2. basic components

5.2.1. bc 1: Column web panel in shear

transformation parameter (EC 3-1-8, 7.2.3(4)) Bj = 1.00 <2 for Mj1 = 75.00 kNm (Mj2 = 0)

I Only the essential sizes are sketched to scale.
—Wp The connection geometry is only hinted.
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plastic shear resistance Vwp,Rd = (0.9-fy,w-Awp) / (312-ym0) = 301.00 kN

Beitrag of column flange:

additional resistance Vwp,add,Rd = 4-Mpl,ie,Rd/Zwp = 53.2 kN, Zwp = hb-tib = 259.8 mm
plastic shear resistance plus Beitrag of column flange Vwp,Rd = 354.2 kN

5.2.2. bc 2: column web in transverse compression

transformation parameter (EC 3-1-8, 7.2.3(4)) Bj = 1.00 <2 for Mj1 = 75.00 kNm (Mj2 = 0)
longitudinal compressive stress in column web ccom,Ed = 57.98 N/mm?

| Only the essential sizes are sketched to scale.
The connection geometry is only hinted.
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effective width of web in transverse compression bett,c = tfo + 2:212.ap + 5-(ttc+sc) = 226.5 mm
reduction factor kw = 1.0 for 6com,Ed = 58.0 N/mm? < 0.7 fy,w = 164.5 N/mm?
plate slenderness ip = 0.932:[(beft,c:dw-fy) / (Etw?2)]1/2 = 0.796
reduction factor for web buckling p = (Ap-0.22) / 2p2 = 0.909 for ip > 0.673
reduction factor for interaction with shear stress p=1 = © =0.747
resistance of an unstiffened web in transverse compression:
Few,Rd = ® + (kwbeff,ctw-fy,w) / ymo = 337.89 kN
Few,Rd = @ + (kw'pbeff,ctw-fy,w) / ym1 =279.21 kN (decisive)

resistance of the upper beam flange:
effective width of web in transverse compression bett,c = tfo + 2:212.ap + 5-(ttc+sc) = 232.2 mm
reduction factor kw = 1.0 for 6com,Ed = 58.0 N/mm? < 0.7 fy,w = 164.5 N/mm?
plate slenderness ip = 0.932:[(beft,c:dw-fy) / (Etw?2)]1/2 = 0.806
reduction factor for web buckling p = (Ap-0.22) / 2p2 = 0.902 for ip > 0.673
reduction factor for interaction with shear stress p=1 = © =0.739
resistance of an unstiffened web in transverse compression:
Few,Rd = ® + (kwbeff,ctw-fy,w) / ymo = 342.52 kN
Few,Rd = @ + (kw'pbeff,ctw-fy,w) / ym1 = 280.87 kN (decisive)
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5.2.3. bc 4: column flange in bending
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effective width of unstiffened connections to flanges beff = tw + 2's + 7kt = 160.5 mm, k=1.00
befi > bp = beff = bp = 135.0 mm

beff = 135.00 mm = (fyp/fup)-bp = 88.1 mm ok

resistance of unstiffened column flange in bending
Ft,fc,Rd = (beft,b,fottb-fy.fb) / ymo = 323.6 kN

5.2.4. bc 3: column web in transverse tension

transformation parameter (EC 3-1-8, 7.2.3(4)) Bj = 1.00 <2 for Mj1 = 75.00 kNm (Mj2 = 0)

i a6l Only the essential sizes are sketched to scale.
17 The connection geometry is only hinted.
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effective width bef twe = tto + 2-212-ap + 5-(fc+sc) = 232.2 mm

reduction factor for interaction with shear stress p=1 = © =0.739

resistance eines unstiffeneden column webs with transverse tension
Ftwe,Rd = ® - (befft,wetwefy,we) / ymo = 342.52 kN, beft,t,we = 232.2 mm

5.2.5. bc 7: beam flange and web in compression

flange below: section class 1

web: section class 1

total: section class 1

section class of the beam: 1

taking into account the moment-shear force-interaction Ved = 80.0 kN

Only the essential sizes are sketched to scale.
The connection geometry is only hinted.
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stress due to bending with shear force: Ved = 80.0 kN < 150.2 kN = 0.5:Vp|,Rd/2 = no effect
resistance Mc,Rd = Mpl,Rd = (Wpify) / yM0o = 113.73 kNm, Wpi = 483.95 cm?3
resistance of flange and web in compression

Fef,Rd = Mc,Rd/ (h - tf) = 437.75 kN

resistance of the upper beam flange:

stress due to bending with shear force: Ved = 80.0 kN < 150.2 kN = 0.5:Vp|,Rd/2 = no effect
resistance Mc,Rd = Mpl,Rd = (Wpify) / yM0o = 113.73 kNm, Wpi = 483.95 cm?3

resistance of flange and web in compression
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Fef,Rd = Mc,Rd/ (h - tf) = 437.75 kN

5.3. shear resistance

shear resistance of column web
decisive basic component: 1

Vwp,Rd = 354.2 kN

5.4, verifications

5.4.1. verification of the connection capacity with partial internal forces and moments

shear force in column web:
Ve,w,Ed = Md/Z - (Ve1-Ve2)/2 = 288.68 kN, z =259.8 mm

bc 1: FRd = Vwp,Rd = 354.2 kN, Fed = |Vc,w,Edl = 288.68 kN
FEd=288.7kN < FRa=3542kN = U=0.815 < 1 ok
bc2: FRd=FewRd=279.2 kN, Fed = Nb,c=288.68 kN
FEd=288.7kN > FRd=279.2kN = U=1.034 > 1 not ok !!
bc 4; FRd = Fic,Rd = 323.6 KN, FEd = Nb,t = 288.68 kN
FEd=288.7kN < FRa=3236kN = U=0.892 < 1 ok
bc 3: FRd = Ftwe,Rd = 342.5 kN, Fed = Nb,t = 288.68 kN
FEd=288.7kN < FRa=38425kN = U=0843 < 1 ok
bc 7. flange: FRd = Fc.f,Rd = 437.7 kKN, Fed = Nb,c = 288.68 kN
FEd=288.7kN < FRd=437.7kN = U=08659 < 1 ok

utilization partial internal forces and moments Ubc = 1.034 > 1 not ok !!

5.4.2. verification result

maximum utilization: max U=1.034 > 1 not ok !!
failure at verification with partial internal forces and moments: U = 1.034
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