POS. 4: RR 140, S355, FEM+DIV

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

1. input report

scale 1:2.0

64

124
140

steel

steel grade S235

material safety factor

resistance of cross-sections ymo = 1.00

geometry

section RR 140 x 80 x 8.0(k)

resistance

elastic verification, calculation with FE-method

plastic verification with strain iteration

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 local axes of cross-section

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: Bed = 1600.00 kNcm?

notes
buckling is not investigated.

2. Lk 1

2.1. verification of cross-section

2.1.1. elastic verification
elastic verification for B = 0.16 kNm?2

normal stresses ox [N/mm?] equivalent stresses ov [N/'mm?]
min ox = -257.4, max ox = 257.4 max cv = 257.4
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utilization Us
max Us = 1.095

:
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_um
)
stresses, utilizations

y z ox ov Us
mm mm N/mm?2 N/mm?2

-0.4 16.1 | 257.36 257.36  1.095 > 1
-0.4 123.9 -257.36 257.36 1.095 > 1
-79.6 123.9 | 257.36 257.36 | 1.095 > 1
-79.6 16.1 -257.36 257.36 1.095 >1

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

verification: max ov = 257.36 N/'mm?2 > ovRd = 235.00 N'mm?2 = U=1.095 > 1 fault!l

2.1.2. plastic verification

plastic verification for B = 0.16 kNm?

shear stresses not ensured.

max. load factor of normal stresses (plastic): fo,pl = 1.616 = Uspi=0.619
total: utilization: Upi=0.619 < 1 ok

normal stresses ox [N/mm?] equivalent stresses ov [N/'mm?]
min ox = -235.0, max ox = 235.0 max v = 235.0

-188 23.5
-146 44.4
(i -104 65.3
-62.7 86.2
-20.9 107
20.9 128
62.7 149
104 170
146 191
188 212

stresses
y z OX Oy
mm mm N/mm?2 N/mm?2

-4.0 136.0 -235.00 235.00
-76.0 136.0 @ 235.00 235.00

y,z: node coordinates; ox,cv: stresses
3. final result

maximum utilization: resistance max U=1.095 > 1 fault!!
resistance not ensured !!
4. Regulations

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

DIN EN 1993-1-1, Eurocode 3: Bemessung und Konstruktion von Stahlbauten -
Teil 1-1: Allgemeine Bemessungsregeln und Regeln fir den Hochbau;
Deutsche Fassung EN 1993-1-1:2005 + AC:2009, Ausgabe Dezember 2010
DIN EN 1993-1-1/A1, Erganzungen zur DIN EN 1993-1-1, Ausgabe Juli 2014
DIN EN 1993-1-1/NA, Nationaler Anhang zur DIN EN 1993-1-1, Ausgabe September 2017
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