POS.12:-HEFT]450.4.8.L.EQ

dimensioning of a beam recess EC 2 (1.11), NA: Deutschland 4H-EC2AB Version: 2/2024-1a

1. input protocol
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cross section

rectangle: h=100.0 cm, b=40.0cm

recess: eo=35.0cm, eu=25.0cm, [a=80.0cm

axis distances (calculation): do,0 = 4.0 cm, du,0 =3.0 cm, do,u=3.0cm, duu=4.0cm
material properties

concrete acc. to EC 2, 3.1.7(1): C30/37, sc2 = -2.00%o, scu2 = -3.50%0, fed = 17.00 N/mm?
reinforcement acc. to EC 2, 3.2.7(2a): B500A, sud = 25.0%., fyd = 434.78 N/mm?, ftd = 456.52 N/mm?, Es = 200000.0 N/mm?
parameters

design method acc. to Leonhardt, T.3

moment zero crossing in the centre of recess

shear force distribution : 80.0% of shear force acts in the compression chord

shear design: compression strut angle minimum

1.1. design calculation values
lc1. MyEd=168.00 kNm, VzEd = -330.00 kN

2. note
general reinforcement rules are not taken into account.

3. recess

31.lc1
design calculation values in centre cut: Ned = 0.00 kN, MEd = 168.00 kNm, VEd = -330.00 kN
shear force distribution: 80.0% of shear force acts in the compression chord (= top chord)
above the recess
design calculation values in top chord: NEd,o = -240.0 kN, VEd,o = -264.0 kN, Mgd,0 = +105.6 kNm
longitudinal reinforcement in top chord: Aso,o = 6.08 cm?, Asu,0 =5.83 cm?
shear design:
design resistance without shear reinforcement VRdc = 83.07 kN, max. design resistance of compression strut VRd,mx = 581.75 kN
VRde < IVEd,ol < VRd,mx = shear reinforcement in top chord: asb,0 = 12.17 cm#m
below the recess
design calculation values in bottom chord: Ned,u = 240.0 kN, VEd,u = -66.0 kN, Med,u = +26.4 kNm
longitudinal reinforcement in bottom chord: Aso,u = 5.62 cm?, Asu,u = 5.89 cm?
shear design:
design resistance without shear reinforcement VRdec = 21.12 kN, max. design resistance of compression strut VRd,mx = 275.40 kN
VRdc < IVEd,ul < VRd,mx = shear reinforcement in bottom chord asb,u = 3.71 cm¥m
suspended reinforcement: Tv =264.0 kN = As, = As,;r = 6.07 cm?, distribution width 30.0 cm
total: Aso,0 = 6.08 cm?2, Asu,0 =5.83 cm?, asb,0 = 12.17 cm2/m, Aso,u = 5.62 cm?2, Asu,u = 5.89 cm?
asb,u =3.71 cm?/m, As,1 = 6.07 cm?, As;r=6.07 cm?, p = 0.59%
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4. final result

maximum reinforcement: Aso,o = 6.08 cm?, Asu,o = 5.83 cm?, asb,0 = 12.17 cm?/m, Aso,u = 5.62 cm?
Asu,u=5.89 cm?, asb,u =3.71 cm?m, As1 =6.07 cm?, Asr=6.07 cm?, p=0.59%

design resistance ensured
5. 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 1992-1-1, Eurocode 2: Bemessung und Konstruktion von Stahlbeton- und Spannbetonbauteilen -
Teil 1-1: Allgemeine Bemessungsregeln und Regeln for den Hochbau;
Deutsche Fassung EN 1992-1-1:2004 + AC:2010, Ausgabe Januar 2011

EN 1992-1-1/NA, Nationaler Anhang zur EN 1992-1-1, Ausgabe April 2013

Fritz Leonhardt, Eduard Moénnig: Vorlesungen Uber Massivbau, Dritter Teil,
Grundlagen zum Bewehren im Stahlbetonbau, Dritte Auflage, Springer-Verlag, 1977
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