POS. 28: KINDMANN/FRICKEL 10.5.5

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

1. input report

scale 1:5.0

257
T.
273

steel
steel parameters:
char. yield strength (t < 40 mm) fy,40 = 240.0 N/mm?2
char. tensile strength (t < 40 mm) fu,40 = 360.0 N/mm?2
char. yield strength (40 mm <t <80 mm) fy,s0 = 215.0 N/mm?
char. tensile strength (40 mm <t < 80 mm) fu,80 = 360.0 N/mm?
char. yield strength (t > 80 mm) fy,.. = 215.0 N/mm?
char. tensile strength (t > 80 mm) fu, = 360.0 N/mm?
elastic modulus E =210000.0 N/mm?
material safety factor
resistance of cross-sections ymo = 1.10
geometry
section R 273.0 x 8.0(w)
resistance
elastic verification, calculation as thin-walled cross-section
plastic verification acc. to EC 3-1-1, 6.2
valid normal, shear-, equivalent stress: ox,Rd =218.2 NV'mm?2, tRd = 126.0 N/mm?, ov,Rd = 218.2 N/mm?
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: MyEd = 100.00 kNm, VzEed = 116.00 kN, Tt,ed = 40.00 kNm

notes
buckling is not investigated.

2. Lk 1

2.1. verification of cross-section

internal forces and moments: My = 100.00 kNm, Vz=116.00 kN, Tt =40.00 kNm

2.1.1. elastic verification
elastic verification for My = 100.00 kNm, Vz = 116.00 kN, Tt = 40.00 kNm
elastic stresses: max loxl = 233.39 N/mm?2, max 1= 84.53 N/mm?2, max ov =248.49 N/mm?2

maxox beiy=0.0mm, z=136.6 mm: ox = 233.39 N/mm?2, T = 49.25 N/mm?, ov = 248.49 N/mm?
min ox beiy=-0.0mm, z=-136.6 mm: ox = -233.39 N'mm2, © = 49.25 N/mm?, ov = 248.49 N/mm?
max t beiy=1368.6 mm, z =-0.0 mm: ox = -0.00 N'mmg2, 7 = 84.53 N/mm?2, ov = 146.41 N/mm?

maxoy beiy=0.0mm, z=136.6 mm: ox = 233.39 N/'mm?2, 1 = 49.25 N/mm2, oy = 248.49 N/mm?2

valid equivalent stress: ov,Rd = 218.2 N/mm?
verification: oy = 248.49 N/mm?2 > oyRd=218.18 N/'mm?2 = Us=1.139 > 1 fault!!
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normal stresses ox [N/mm2] shear stresses 1 [N/mm?]
min ox = -241.0, max ox = 241.0 max t = 84.5

..|II'“"'mﬂnmmh

-193
-150
-107
-64.3
-21.4
21.4
64.3

150

i

utilization Us
max Us = 1.172

equivalent stresses ov [N/mm?]
max ov = 255.8

38.8
60.2
81.7
103
125 I
146
167
189
210
232

stresses, utilizations
Yy z OX T Ov Us
mm mm N/mm? N/mm? N/mm?

-136.6 273.2 | 241.00 49.46  255.77  1.172 > 1

-136.6 0.0 -241.00  49.46 255.77 1.172 > 1
0.0 136.6 | 0.00 84.52 146.39 | 0.671

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

2.1.2. plastic verification
plastic verification for M = 100.00 kNm, V = 116.00 kN, Tt = 40.00 kNm
plastic values: Mpl,Rd = WpI-fy/ymo = 120.23 kNm, Vpi,Rd = Av-fy/(3129m0) = 534.10 kN

torsion
1t,Ed = | Tt,Edl/Wt = 45.33 N/mm2, Wi =882.47 cm?

shear force and torsion
deduction: tt,Ed = ITt,Edl/Wt = 45.33 N/mm?, Wi = 882.47 cm?
fr=1-1tEd/tRd = 0.640 = VpI,T,Rd = VpI,Rd-fT = 341.91 kNm

shear force
reduction factor: p = (2:-VEd/Vp!,T,Rd - 1)2=0.103

bending and shear force/torsion
Mp1,v,Rd = Wpi:(1-p)-fy/ymo = 107.80 kNm

bending
verification: IMy,Edl/Mpl,v,y,Rd = 0.928 < 1 ok

3. final result

maximum utilization: resistance max U=1.139 > 1 fault !

resistance not ensured !!
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