TECHINCAL NOTE — REINFORCED CONCRETE BOX

RESULTS COMPARISON
CDS-SectionDesigner / Cubs-Fagus
ANALYSIS 1 - Reinforced Concrete

CUBUS-FAGUS

Analyse des contraintes sous effort
= e
BE DN A F
[] Sollicitations
Flexion et effort normal Effort tranchant et torsion Remarques
No | 4P ‘ P N M, M, vy v, T -
| [kN] | [kMen] | [kMm] [kM] [kM] [kNm]
1 'ELU 0 6000.0 0
[] Paramétres d'analyse "IELU" Norme: Eurocode EN
Contraintes et dilatations extrémes
Mom Classe Yo I £ Ty ¥
[rm] [m] [e] [N/mm?] [-]
=1 C40/50 45 2.5 -017 -3.721 1.76
=1 C40/50 -1.427 0. 2.28 0. 1.76
P32 B500B 4. 245 -0.12 -24.505 1.15
P10 B500B 1.392 0.05 2.23 434.783 1.15
Contraintes calculées dans la section homogéne (matériau linéaire)
Mom Pondération Yo g Celas
[rm] [m] [N/mm?]
=1 1. 4.5 2.5 -1.188
=i 1. -1.427 0. 2.505
Etat au dernier pas d'itération
Efforts intérieurs Elongation et courbures Rigidités
M My Pz £, r Ly Tz M/, ‘ M3 ‘ Mz
[keM] | [kMm] | [kNm] [%6a] [km-1] [km-1] [keM] [ [kMmi] | [kMem2]
-1.5 6001, 0. 0.62 1.0 0.0 237642 | 6124208.55 178188954
Efforts internes comme un couple de forces:
Efforts intérieurs de traction et compression Moments Yaleurs géométriques
Sct princip, [ Armature Somme M ‘ Unité z Unité x,d Unité
[kM] | [kN] | [kN] [kMNm] [m] | [m]
Compr. Fe= -2061.1 -130.9 -3082. | M= -2306.2 | 2= 0.746 | x. = 0.175
Tract. F-= 0. 3090.5 3090.5 M. = -3694.8 | 2: = 1196 d = 2.
N = 15 M = -6001. |z = 1941 x/d= 0.03
[] caleul des fissures
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CDS-SectionDesigner
CDS SECTION DESIGNER BeTA -
# Mes Projets / box O Géométrie & Armature B Matériaux L4 Analyse
Analyse
3 1.71e-4 3.71e+0 Coef. Securité Analyse
i — AJOUTER CAS
2 N(kN) My(kN.m) Mz{leN.m)
0 6000 0
'
o
-2.28e-3
4
2
Résultat avancé Basique—
Cas Béton Acier Précontrainte Eq de la Deformée Convergence
3 defmax defmin contmax contmin defmax defmin  contmax contmin defmax defmin contmax contmin  Surtension epsilon0  wy wz iteration erreur
1 1714 | -228e-3 37 0.0 1.22e-4 -223e-3 | 244 4248 -6.17e-4 9.79%-4 1.04e-9 5 733e-6 +
4 -4 -2 ] 2 4 8 5 10 12 13
Results comparison
CDS-SectionDesigner Fagus Error (%)
. 3
Deformation at COG (e™) 0.62 0.62 0.0
-3
Curvature about Y (e”™) 1 1 0.0
5
Curvature about Z (e™) 0 0 0.0
Stress - Concrete (MPa) -3.7 -3.7 0.0
Stress Rebar —Steel Min (MPa) -24.4 -24.5 -0.4
Stress Rebar —Steel Max (MPa) -434.8 -434.8 0.0
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TECHINCAL NOTE — REINFORCED CONCRETE BOX

ANALYSIS 2 — Reinforced Concrete

CUBUS-FAGUS

Analyse des contraintes sous effort

Sa&H 0 Q|

Sollicitations
Flexion et effort normal Effort tranchant et torsion Remarques
No | &P ‘ P N M, M, Vy vy T -
| [kN] | [kMNm] | [kMNm] [kM] [kN] | [kMm]
1 'ELU 0 G000.0 | 30000.0

[ Paramétres d'analyse "'ELL" Morme: Eurocode EN
Contraintes et dilatations extrémes

Mom Classe ¥a g £ s i
[m] [m] [Faa] [N/mm?2] [-]
C1 C40/50 4.5 2.5 -1.15 -18.582 1.76
C1 C40/50 -4.3 213 4.53 0. 1.76
P32 B500B 4, 245 -0.82 -164.78 1.15
P51 B500B -4, 2.2 4.2 434,733 1.15
Contraintes calculées dans la section homogéne (matériau linéaire)
Mom Pondération Yo g Teizs
[m] [m] [N/mm?]
C1 1. 4.3 2.5 -6.439
1 1. -4.5 215 4.579
Ftat au dernier pas d’itération
Efforts intérieurs Elengation et courbures Rigidités
N ‘ M, M, £, r x e N/E . ‘ My %y Ma/% 2
[kN] [ [kMNm] [ [kMNm] [%5a] [ [km-1] | [km-7] [kM] [ [kNmZ] | [kNm?]
12 5999.2 20954.5 1.95 0.4 0.6 64176 | 147228509 487250333
Efforts internes comme un couple de forces:
Efforts intérieurs de traction et compression Moments Valeurs géométriques
Sct princip. [ Armature Somme M ‘ Unité z ‘ Unité ¥, d Unité
Nl | [kN] | [kN] | [khm] | tml | | [m]
Compr. Fe= -6158.2 -173.3 -6333.3 | M= -22608.2 2= 358 | x. = 1.561
Tract. Fi= 0. 6334.7 63347 M;: = -5622.8 2: = 0888 d = 5.084
N = 1.2/ M= -28321. (z = 447 xfd = 0.31

[ Caleul des fissures
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CDS-SectionDesigner
CDS SECTION DESIGNER BETA -
A Mes Projets / BoxPT O Géométrie & Armature 8 Matériaux LU Analyse

Analyse
-]
Coef. Securité Analyse
4 AJOUTER CAS
| : N(kN) My(kN.m)  Mz{kN.m)
’ - ) 0 5000 30000 %
] ’ﬁ.\-"
-2 //
4 %, ~
E //
6
Résultat avanceé Basique—
e Cas Béton Acier Précontrainte Eq de la Deformée Convergence
defmax defmin contmax contmin defmax defmin contmax contmin defmax defmin contmax contmin Surtension epsilonQ wy wZ iteration  erreur
T 1 1.15e-3  -453e-3 | 186 0.0 822e-4 | -420e-3 1644 -4348 -1.94e-3 407e-4 6.15e4 7 46425 +
Results comparison
CDS-SectionDesigner Fagus Error (%)

Deformation at COG (e's) 1.94 1.95 -0.5
Curvature about Y (e) 0.4 0.4 0.0
Curvature about Z () 0.6 0.6 0.0
Stress - Concrete (MPa) -18.6 -18.6 0.0
Stress Rebar —Steel Min (MPa) -164.4 -164.8 -0.2
Stress Rebar — Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — REINFORCED CONCRETE BOX

ANALYSIS 3 — Reinforced Concrete

CUBUS-FAGUS

Analyse des contraintes sous effort

888 0 an
Sollicitations
Flexion et effort normal Effort tranchant et torsion Remarques
No | AP ‘ P M M, M, vy A T -
[kN] | [kMen] [ [kNm] [kM] [kM] [kMm]
1 'ELU -20000.0 6000.0  -50000.0
[ Paramétres d'analyse "IELU" MNorme: Eurocode EN
Contraintes et dilatations extrémes
MNom Classe Ya I3 = Ty ¥
[m] [m] [%ad] [N/mm?] [-]
o) C40/50 -4.5 2.5 -0.82 -14.806 1.76
C1 C40/50 4.5 215 0.61 0. 1.78
P52 B300B -4, 245 -0.74 -148.25 1.13
P31 B500B 4, 2.2 0.53 105.058 1.15
Contraintes calculées dans la section homogéne (matériau linéaire)
Mom Pondération ¥ 23 Telaz
[m] [m] [M/mm?]
€1 1. -4.5 2.5 -13.688
o 1. 4.3 215 4.3
Ftat au dernier pas d'itération
Efforts intérieurs Elengation et courbures Rigidités
N ‘ My M, £ r I 1z N/E, ‘ My MYz
[kM] [ [kMe] |  [kNrm] [%6q] [ [km-1] |  [km-T] [kM] [ [kMNmZ] | [kNm2]
-19996.2 5999, -49987.2 -0.07 0.1 -0.2 | 267092833 | 114011092, | 319053634,
Efforts internes comme un couple de forces :
Efforts intérieurs de traction et compression Moments Waleurs géométriques
Sct princip. | Armature Somme I ‘ Unite z Unite ¥, d Unite
[kM] | [kM] | [kN] [kMm] [m] | [m]
Compr. Fe= 167221 -6%2.2 -20414.3 | M= -48339.5 | 2= 2,368 | x. = 4.975
Tract, F.= 0, 4181 4181 | M: = -955.7 | z; = 2,286 |d = 6.808
N = -199962 M = -45295.2 |z = 4654 x/d= 0.73
[ caleul des fissures
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CDS-SectionDesigner
CDS SECTION DESIGNER BeTa -
# Mes Projets / BoxPT O Géométrie & Armature A Matériaux LU Apalyse
10
}; Analyse
2 Coef, Securité Analyse
7 s -
g = AJOUTER CAS
8
N(kN) My (kN.m) Mz(kN.m)
y é; 20000 6000 -50000
5 | M3 S (A S Tl I (i) v S
N\ //
o
2
-4
Résultat avancé Basique—
Cas Béton Acier Précontrainte Eq de la Deformée Convergence
& defmax defmin contmax contmin defmax defmin contmax contmin defmax defmin contmax contmin Surtension epsilon0 wy WZ iteration erreur
1 8.19e-4 -6.05e-4 148 0.0 73%e-4 -524e-4 1477 -1048 TA4e5 5255 -156e4 5 1.08e-5
3 ¥
Results comparison
CDS-SectionDesigner Fagus Error (%)
. 5]
Deformation at COG (e™) -0.07 -0.07 0.0
3
Curvature about Y (™) 0.1 0.1 0.0
Curvature about Z (e'3) -0.2 -0.2 0.0
Stress - Concrete (MPa) -14.8 -14.8 0.0
Stress Rebar —Steel Min (MPa) -147.7 -148.3 -0.4
Stress Rebar — Steel Max (MPa) 104.8 105.0 -0.2
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TECHINCAL NOTE — REINFORCED CONCRETE BOX

ANALYSIS 4 — Reinforced Concrete

CUBUS-FAGUS

Analyse des contraintes sous effort
=p My A
BEH D6 E
Sollicitations
Flexion et effort normal Effort tranchant et torsion Rernargues
Ne | AP ‘ P N M, M, vy v, T -
[kN] | [kMe] [ [kMNm] [kM] [kM] [kMm]
1 IELU -30000.0 0| &0000.0
[ Paramétres d'analyse "IELU" Morme: Eurocode EN
Contraintes et dilatations extrémes
Mom Classe Yq g = Ty ¥
[m] [m] [%0a] [M/mm?] [-]
C1 C40/50 4.5 215 -0.93 -16.196 1.76
C1 C40/30 -4.5 2.3 0.55 0. 1.76
P31 B500B 4, 2.2 -0.85 -169.615 1.15
P52 B500B -4, 245 0.47 93.055 1.15
Contraintes calculées dans la section homogéne (matériau linéaire)
Mam Pondération Ya g Oelas
[m] [m] [M/mm?]
C1 1. 45 215 -16.125
C1 1. -4.5 2.3 4.877
Ftat au dernier pas d’itération
Efforts interieurs Elongation et courbures Rigidités
M My M g, r Ly Az Mg, ‘ My % ‘ M/
[kN] | [kMrm] | [kNm] [35a] [ [km-1] | [kmn-1] [kM] [ [kMm2] | [kNm2]
-29984.1 -0.2 599339 -0.21 -0.0 0.2 139735786. 4419.3% | 367966709
Efforts internes comme un couple de forces:
Efforts intérieurs de traction et compression Maments Valeurs géométriques
Sct princip. [ Armature Somme M Unité z Unité ¥, d Unité
[kM] | [kN] | [kM] [kMm] [m] | [m]
Compr. Fe= -29112, -1102.1 -30214, | M= -57817.6 | 2= 1.914 | xc = 5573
Tract. F:= 0. 219.9 2199 M. = -683.5 |2 = 3.108|d = 7.396
M = -299841 M = -385011 |z = 2.021 | x/d = 0.73
[ caleul des fissures
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A Mes Projets / BoxPT O Géométrie & Armature A Matériaux LY Analyse
Analyse
B TT— Coef. Securité Analyse
I éw" AJOUTER CAS
3 5 e
MN(kN) My(kN.m) Mz(kN.m)
¥
P 32' 30000 o 60000
Lancer le calcul
b BaSsnEnEsSsEEpEaEn
il
[
0
E
-
Résultat avancé Basique—
- Cas Béton Acier Précontrainte £q de la Deformée Convergence
defmax | defmin  cont max  contmin def max defmin | contmax contmin defmax  defmin contmax contmin Surtension | epsilon0  wy wz. iteration erreur
1 9.28e-4  -346s-4 162 00 845e-4 -463e-4 1690 -92.7 2144 | -367e-5 162e4 5 932e-7 +
8

Results comparison

CDS-SectionDesigner Fagus Error (%)
Deformation at COG (e's) -0.21 -0.21 0.0
Curvature about Y (e) 0 0 0.0
Curvature about Z (e”) 0.2 0.2 0.0
Stress - Concrete (MPa) -16.2 -16.2 0.0
Stress Rebar —Steel Min (MPa) -169.0 -169.6 -0.4
Stress Rebar — Steel Max (MPa) 92.7 93.0 -0.3
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