TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

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

CUBUS-FAGUS

Efficiency

(=T e &R
E @ U] &% @ m|
Action forces / Efficiency: effiM,N)=0.02 OK
Bending and axial force Shear forces and torsion Complete C5
MNo. AP ‘ P M My Mz effih, M) Wy Vs T eff(\. T) eff(M, NV T)
| [kM] | [kMm] | [kMm] | [-] [kM] [kM] [kMm] [-] [-]
1 IULS 0 1000.0 0 0.02
[ Analysis parameters "IULS" Standard: Eurecode EN
Extreme stresses and strain
Mame Class ¥a Ig £ (s i
[m] [m] [%5q] [M/mim3] [-]
C1 C40/50 4.25 3. -0.99 -16.937 1.76
C1 C40/50 -1.5 0. 10,13 0. 1.76
P26 B500B 415 2.95 -0.81 -161.626 113
P32 B500B 1.46 0.05 10. 434,783 1135
Ultimate state "IULS"
Internal forces Strain and Curvature Stiffness Values
M My M £, Xy T M/E. Myl 2 M7
[kM] | [kNm] | [kMm] [%5a] [ [km-1] | [km-T] [kM] | [kMmZ] | [kMmI]
-1.3 40231.5 0. 3.32 3.7 -0.0 4463 | 108001350 989R4732.3
Internal section forces represented by two vectors
Internal Forces Moments Geometric Values
cs ‘ Rfrmt ‘ Sum M ‘ Unit z ‘ Unit % d ‘ Unit
[kN] | [kN] | [kN] [kMNrm] | [m] | [m]
Compr. Fe= -20009. -3022, -23031. | M= -24704.1 2= 1073 %= 0.267
Tens. F.= 0. 23029.5 23029.5 | M = -155474 2. = 0675 d = 1.833
N = -5 M = -40251.5 7 = 1748 x/d = 0.15

TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK | Results Comparison CDS-SectionDesigner/Cubus-Fagus




TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK
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CDS-SectionDesigner
CDS SECTION DESIGNER BETA -
# Mes Projets / boxres O Géométrie & Armature I Matériaux L4 Analyse
4
Analyse
9.87e-4 1.69e+1 Coef. Securité Analyse
: lki—ﬁ B — AJOUTER CAS
N(kN) My(kN.m) Mz{kN.m}
2 0 1000 o
1
o
-1.02e-2
5 Résultat avancé Basique—
Cas Coef de Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
Sécu
P MNor | MyR MzR def defmin cont  cont | def defmin cont  cont def  def  cont cont  Surtension epsilor0 wy wz iteration  erreur
M) (kNm) (kN.rm) max max min e e min max  omin max min
1 4027 0.0 402729 00 087e- -102e- 169 0.0 801e- -1.00e- 160.2 4343 -333e-3 372e- 7.19%- 8 1.7%e-
4 2 4 2 3 20 7
-2 +
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 100650.4 99398.7 1.3
Resistant Moment Mz (kN.m) 0.0 0.0 0.0
Deformation at COG (e'3) -1 -1 0.0
Curvature about Y (e”) 2.2 2.2 0.0
Curvature about Z (e'3) 0 0 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar —Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

ANALYSIS 2 - Reinforced Concrete

CUBUS-FAGUS

Efficiency

BB L AE
Action forces / Efficiency: eff(M.N)=0.02 OK
Bending and axial force Shear forces and torsion Complete C5
Mo.| AP ‘ P N ‘ My M, eFF(M, M) vy ‘ vz ‘ T VT | eff(MNVT
[kM] | [kMm] | [kNm] | [-] [kM] [kM] | [kNm] [-] [-]
1 LS 1000.0 | -1000.0 1000.0 0.02
[ Analysis parameters "IULS" Standard: Eurccode EN
Extreme stresses and strain
Mame Class Yo In =4 Ts ¥
[m] [m] [%5a] [M/mmZ] [-]
1 CAD/50 1.5 0. -2.75 -22.667 1.76
1 CAD/50 -4.25 3 10.22 0. 1.76
P32 B500B 1.46 0.05 -2.6 -434.783 1.15
P54 B500B -4.15 295 10. 434,783 1.15
Ultimate state "IULS"
Internal forces Strain and Curvature Stiffness Values
M ‘ M, M, g, 1y 1 /e, ‘ My/% s ‘ Mz/% :
[kM] | [kMm] | [kMNm] [%65] | [km-1] [krn-1] [kM] | [kMen2] | [kNm3]
449, -40947.8 40946.9 2.78 -2.0 1.2 359034.44 | 20214757.7| 34171554.6
Internal section forces represented by two vectors
Internal Forces Maorments Geometric Values
s Rfmt ‘ Sum M ‘ Unit z ‘ Unit x d ‘ Unit
[kM] | [kM] | [kN] [kMNm] [ [m] | [m]
Compr. Fc= -19247.4 -3443.9 -22691.3 | M= -40465.3 | 2= 1.783 (%= 1.167
Tens. Fo= 0. 23690.2 23690.2 | M. = -136254 2. = 066 d = 3.009
N = 959, M = -30080.7 [z = 2443 x/d= 0.39
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CDS-SectionDesigner
CDS SECTION DESIGNER 8ETA -
# Mes Projets / boxres O Géométrie & Armature & Matériaux L4 Analyse
kS \ Anal
)\01}1 nalyse

Coef, Securité Analyse

s A AJOUTER CAS
\ N
AT N(kN) My(kN.m)  Mz{kN.m)
y
H 211 -1000 -1000 1000

e
P
v Lancer le calcul

Résultat avancé Basique—
Cas Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
Sécu
Nor My MzR def  defmin cont  cont  def  defmin cont  cont  def  def | cont cont  Surtension epsiond wy wz  iteration | ereur
i kN) (kN.m) (khm) max max  min max max min max  min max  min
1 4103 0000 410276 | 410276 273 | -102e- 227 00 258  -100e | 4348  -4343 2793 202 | 120e T 407e-
3 2 3 2 3 3 5

Results comparison

CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) -41027.6 -40947.8 0.2
Resistant Moment Mz (kN.m) 41027.6 40946.9 0.2
Deformation at COG (e'3) 2.79 2.78 0.4
Curvature about Y (e'3) -2 -2 0.0
Curvature about Z (e'3) 1.2 1.2 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar — Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

ANALYSIS 3 - Reinforced Concrete

CUBUS-FAGUS

Efficiency

BB M AE
Action forces / Efficiency: eff(M.N)=0.01 OK
Bending and axial force Shear forces and torsion Complete C5
No.| &P ‘ p N My My | eff(MM) vy ‘ v, T VT | eff(MMVT
_ [N] | [kNm] | [kNm] | [] Nl | [kN] | [kNem] | [] ]
1 ULS 1000.0 0| -1000.0 0.01
[ Analysis parameters "IULS" Standard: Eurocode EN
Extreme stresses and strain
MName Class Ya Ig =2 Ty ¥
[m] [m] [%5a] [MN/mmZ] [-]
1 CA0/50 -4.25 2.85 -3.32 -22.667 1.76
1 CA0/50 4.25 3. 10.2 0. 1.76
P55 B500B -4.15 24 -3.12 -434.783 1.15
P26 B500B 4.15 295 10. 434,783 1.15
Ultimate state "JULS"
Internal forces Strain and Curvature Stiffness Values
N My M = Ly Xz N/e, ‘ Myl Ly ‘ Mz
[kMN] [ [kNm] | [kMm] [%6a] [ [km-1] [krn-1] [kM] [ [kNm2] | [kNm2]
999, 0.3 -80797.5 2.60 -0.8 -1.6 383932.53 3866  51257528.6
Internal section forces represented by two vectors
Internal Forces Moments Geometric Values
cs Rfmit ‘ Sum M ‘ Unit z ‘ Unit % d Unit
[kM] | [kM] |  [kN] | [kNm] [  [m] | | [m]
Compr. Fc= -18213.1 4341, -22604, M= -185204 | z.= 2047 | % = 1.89
Tens, Fo= 0. 236031 236031 | M, = -24030.7 2. = 1.018|d = 439
N = 999, M = -72551.1 (z = 365 x/d= 043
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CDS-SectionDesigner
CDS SECTION DESIGNER BETA -
# Mes Projets / boxres W Géométrie & Armature I Matériaux 1 Analyse
L e il
Analyse
% b ’ Coef. Securité Analyse
AJOUTER CAS
o " N{kN) My(kN.m) Mz{kN.m)
% -1000 0 -1000 %
\ N
:
= /)
% /
= 7
-4 ‘:% % //
-8
Résultat avancé Basique—
Cas Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
Sécu
2 Nor MyR MzR def defmin cont  cont  def defmin cont  cont  def  def  cont | cont  Surtension | epsilon0  wy wz iteration  erreur
(kN) (kN.m) (kN max s min max max fmin max  min max min
1 8098 -10000 00 -80979.5 330e- -102e- 227 0.0 3.10e- -1.00e- 4348 4348 -261e-3 -776e- -157e- T 3.06e-
-10 3 2 3 2 4 3
4
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 0 0 0.0
Resistant Moment Mz (kN.m) -80979.5 -80797.5 0.2
Deformation at COG (e”) 2.6 2.6 0.0
Curvature about Y (e'g) -0.8 -0.8 0.0
Curvature about Z () -1.6 -1.6 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar — Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

ANALYSIS 4 — Reinforced Concrete

CUBUS-FAGUS

Exploitation
gBB 0N

Sollicitations / Taux d'exploitation: eff(M,N)=0. admissible

Flexion et effort normal Effort tranchant et torsion Section complétg
No | AP ‘ P N ‘ M, M. | ey |V, Vs T eff(V.T) | effMNV.T)
, N] | [kNm] | [kNm] | [] Nl | kNl | DeNm] | O[] | ]
1 IELU -1.0E+4 -20.0 -20.0 0.00

[] Paramétres d'analyse "IELU" MNorme: Eurocode EN
Contraintes et dilatations extrémes

Mom Classe Ya I3 =4 Ty ¥
[m] [m] [%eq] [MfmimZ] [-]
C1 C40/30 -1.5 0. -3.34 -22.667 1.76
C1 C40/50 4.25 3. 10.23 0. 1.76
Pe0 B500B -1.46 0.05 -3.19 -434.783 115
P26 B500B 415 2.95 10 434,783 115
Etat limite "!IELU"
Efforts intérieurs Elongation et courbures Rigidités
M ‘ Ity ‘ Mz Ey ’g ALy X N/E, ‘ My ‘ Mz 2
[kM] | [kMm] | [kNm] [%6a] [ [km-1] | [km-1] [kM] [ [kMm2] | [kNm2]
-10001. -508474 -50846.1 2.44 -1 -1.3 | 410138861 | 240401835 404415508
Efforts internes comme un couple de forces:
Efforts intérieurs de traction et compression Meoments Valeurs geometngues
Sct princip. | Armature Somme M Unité z Unité ¥, d Unité
[kM] ] [kM] | [kN] | [kNm] [ [m] | [ [m]
Compr. Fe= -26301. -5214.4 -315134 | M= -325524 2= 1.668 | x. = 1.359
Tract. Fi= 0. 215144 215144 | M; = -17136.8 2. = 0.797 |d = 3.146
N = 10001, M = -69683.1 |z = 2464 x/d = 0.43
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CDS secTION DESIGNER BETA a
# Mes Projets / boxres O Géométrie @ Armature B Matériaux L9 Apalyse
Analyse
s
Coef. Securité Analyse
2 AJOUTER CAS
N(kN) My(kN.m) Mz(kN.m)
2
10000 -20 -20

Lancer le calcul

2 Résultat avancé / Basique—
I /

L2
Cas  Coefde Torseur Béton Reéery / Précontrainte Eq de I Deformée Convergence
3 e 24
Nor | MR MzR def  defmin cont | cont | def  defmin cont (%G, def  def cont  comt | Surtension epsiond wy wz fteration | erreur
({kN) (kN.m) {kN.m) max max min max max min, 7 max min max min
- 1254867 100000 508734 | 500734 333 -102e 227 00  3i7e -100e- 4348 4348 24563 | -211e -126e-- 7 38
3 2 3 2 3 3 4

5

Results comparison

CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) -50973.4 -50847.4 0.2
Resistant Moment Mz (kN.m) -50973.4 -50846.1 0.3
Deformation at COG (e”) 2.45 2.44 0.4
Curvature about Y (e'g) -2.1 -2.1 0.0
Curvature about Z (e"3) -1.3 -1.3 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar —Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

ANALYSIS 5 - Reinforced Concrete

CUBUS-FAGUS

Exploitation

E@.—h :L-@m'

Sollicitations / Taux d'exploitation: eff(M,N)=0. admissible
Flexion et effort normal Effort tranchant et torsion Section compléte
No | AP ‘ Pl N ‘ M, M, | e | W ‘ v, ‘ T eff(V,T) | ef(MNVT
[kM] | [kMm] | [kNem] | [] [kM] | [kMN] | [kNm] [-] [-]
1 IELU 1000.0 0 20,0 0.00
[] Paramétres d'analyse "IELU" Morme: Eurocade EN
Contraintes et dilatations extrémes
Mom Classe Ya g = T3 ¥
[m] [m] [%eq] [N/mm?] [-]
C1 C40/50 4.25 2.85 -3.32 -22.667 1.76
€1 C40/50 -4.25 3. 10.2 0. 1.76
P20 B300B 415 29 -3.12 -434.783 115
P54 B500B -4.15 2.95 10. 434,783 1.15
Etat limite “!ELU"
Efforts intérieurs Elengation et courbures Rigidites
'l ‘ Iy ‘ 2 gy rm ALy ‘ X N/Ey ‘ My /Ly ‘ Mz %
[kM] | [kMm] | [kMm] [F5a] [ [km-1] | [km-] [kM] [ [kMm2] | [kMNmI]
538.6 0.5 80758.4 2.60 -0.8 1.6 383768.94 596.59 | 51258071.7
Efforts internes comme un couple de forces:
Efforts inténeurs de traction et compression Moments Valeurs géometriques
Sct princip. | Armature T Somme M ‘ Unité z ‘ Unité ¥, d Unité
[kM] | [kN] | [kN] [kNm] [m] | [m]
Compr. Fe= -18213.4 -4361. -22604.4 M= -48521.2  z2.= 2147 xe = 1.89
Tract. F.= 0. 23603, 23603, M: = -24030.8 2. = 1.018 d = 4.3%1
N = 9086 M = -72552. |z = 3,165 x/d= 0.43
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& Armature & Matériaux L4 Analyse
Analyse

Coef. Securité Analyse

AJOUTER CAS
N(kN) My(kN.m)  Mz{kN.m)
-1000 Q 20

Lancer le calcul

% Résultat avance i Basique—
5 Cas  Coefde Torseur Béton YT Ader Précontrainte Eq de fa Deformée Convergence
Sécu
4 Nor MyR MzR def defmin cont  cont  def defmin cont  cont def  def  cont  cont | Surtension epsilond | wy wz iteration erreur
(kN) (kN.m) (kN.m) max max min max max min max  min max min
= 1 404897 -10000 0.0 809794 330e-  -1.0Ze- 227 0.0 3.10e- -1.00e- 4343 4348 -26le-3 -1.76e- 157e- 7 3.05e-
3 2 3 2 4 3 6
5 i
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 80979.4 80798.4 0.2
Resistant Moment Mz (kN.m) 0.0 0.0 0.0
Deformation at COG (e”) 26 2.6 0.0
Curvature about Y (e'g) -0.8 -0.8 0.0
Curvature about Z (e"3) 1.6 1.6 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar — Steel Max (MPa) 434.8 434.8 0.0
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TECHINCAL NOTE — 2 CELLS CONCRETE BOX — CAPACITY CHECK

ANALYSIS 6 — Reinforced Concrete

CUBUS-FAGUS

Exploitation

gBB L HAMF
Sollicitations / Taux d'exploitation: eff(M,N)=0. admissible
Flexion et effort normal Effort tranchant et torsion Section compléte
Mo AP P N My M; eff(h, M) Vy Wz T effiV,T) | eff(M.NV.T)
‘ [kM] ‘ [kMm] | [kNm] | [-] [lM] ‘ [lM] ‘ [kMm] [-] [-]
1 IELU 1000.0 -20.0 20.0 0.00
(] Paramétres d'analyse "IELU" Morme: Eurocode EN
Contraintes et dilatations extrémes
Mom Classe Yo g £ Ty ¥
[m] [m] [%aq] [N/mm?2] [-]
C1 C40/30 1.5 0. -1.75 -22.667 1.76
iz C40/50 -4.25 3. 10.22 0. 1.76
P32 B500B 146 0.05 -2.6 -434.783 1.15
P34 B500B -4.15 2.95 10. 434,783 1.15
Etat limite "IELU"
Efforts intérieurs Elongation et courbures Rigidites
N ‘ My My £ ’gm L ‘ Lz N/e, ‘ My ‘ M2
[keM] [ [kMm] | [kNm] [%5q] [ [km-1] | [km-f] [kN] | [kMNm2] | [kNm32]
998.3 -40948.7 409471 278 -2.0 1.2 35879737 20215204.6 | 34171879.6
Efforts internes comme un couple de forces:
Efforts inténeurs de traction et compression Moments Valeurs géometriques
Sct princip, | Armature Somme M Unité z Unité ¥, d Unité
[kN] | [kN] T [kM] [kMm] ‘ [m] | [m]
Compr. Fe= -18247.9 -3444, -22691.8 M= -40ME6.1 | 2= 1.783 x. = 1.167
Tract. F:= 0. 23680.1 236801 M: = -13625.5 2 = 0,66 d = 3.009
N = 9933 M = -56091.6  z = 243 wid= 0.39
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-]
\ Analyse
] \913)1 Coef. Securité Analyse
T ) AIGUTER CAS
s \ N(kN) My(kN.m}  Mz{kN.m)
\ -1000 -20 20
5
. \ 1},\2 Lancer le calcul
: W
2
1
Résultat avancé Basique—
o
Cas Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
: Sécu
' Nor MyR MzR def def min  cont cont def defmin  cont cont def def cont cont Surtension  epsilon0 | wy wz iteration | erreur
N (kN) {kN.m) [kN.m) max Ak min max max min max min max min
¥ 2051.39 -1000.0 -41027.8 410278 2736 | -102e- | 22T 0.0 258e-  -100e- 4348 4348 -2.79e-3 -2.02e- 120e- | T 4.08e-
a 3 2 3 2 3 % 3
¥
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) -41027.8 -40948.7 0.2
Resistant Moment Mz (kN.m) 41027.8 40947.1 0.2
Deformation at COG (e”) 2.8 2.8 0.0
Curvature about Y (e'3) -2 -2 0.0
Curvature about Z (e'3) 1.2 1.2 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress Rebar —Steel Min (MPa) -434.8 -434.8 0.0
Stress Rebar — Steel Max (MPa) 434.8 434.8 0.0
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ANALYSIS 7 — Prestressed Concrete

CUBUS-FAGUS

Efficiency
=R M b
& @ U] &o @ M|
Action forces [/ Efficiency: eff(M,N)=0.01 OK
Bending and axial force Shear forces and torsion Complete C5
No.| 4P ‘ P N M, My | eff(MN) Vy ‘ Vs T VT | eff(MMVT)
| [kM] | [kMm] [ [kMe] | [-] [kM] [kM] | [kMem] | [-] [-]
1 ULS 0 1000.0 0 0.01
] Analysis parameters "IULS" Standard: Eurccode EMN
Extreme stresses and strain
Mame Class Ya g z T3 ¥
[rm] [m] [%6q] [M/mm?] [-]
C1 C40/50 -4.25 3. -2.32 -22.667 1.76
C1 C40/50 -1.5 0. 10.21 0. 1.76
pa2 B500B -1.7 2.95 -2.11 -421.395 1.15
P32 B300B 146 0.05 10. 434.783 1.15
PP3 51300/1670 1.3 2.8 3.52 686.256 113
PP& 51500/1670 1.3 0.15 14,58 1304348 115
Ultimate state “!ULS"
Internal forces Strain and Curvature Stiffness Values
M Iy Mz gy Ay L& N/Ey ‘ Ly ‘ Mz/ ¥ 2
[kMN] [ [kNm] | [kNm] [%6a] [ [km'] | [km-] [kM] | [kMm2] | [kNm?]
-12, 1201421 0. 2.52 4.2 -0.0 477707 287771165 232930857.
Prestressing forces P(t=o0) at start of loading
Mg Myg Mzg
[kN] [kMNm] [kMNm]
-455922.5 -16846.7 0
Internal section forces represented by two vectors
Internal Forces Meoments Geometric Yalues
Cs Rfmt ‘ Sum M Unit z ‘ Unit x, d ‘ Unit
[kM] ] [kM] | [kN] [ [kNm] | [m] | [ [m]
Compr, Fe= -57118.8 -10155.1 -67273.8 M= -66647.6 2= 0991 %= 0.355
Tens. F.= 0. 67261.8 67261.8 M. = -53484.5 3. = 0.795 | d = 1.953
N = -12. M = -1201421 |z = 1.786 | x/d= 0.28
[] Result points and combinations
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CDS-SectionDesigner
CDS secTion DESIGNER BETA a
# Mes Projets / boxres O Géométrie @ Armature & Matgriaux LY Analyse
s
Analyse
5 2309-3 227e+1 Coef. Securité Analyse
AJOUTER CAS
|
2 | N(kN) My(kN.m) Mz(kN.m)
| a 1000 a
|
1
|
[
[
. |
-1.02e-2
" Résultat avancé Basique—
Cas Coef de Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
Sécu
= Nor MyR MzR def def min | cont cont def defmin cont cont def defmin cont cont Surtension epsilon0  wy WZ iteration  erreur
{kN) (kN.m) {kkN.m) max max min max max min max max min
1 12027 0.0 1202744 00 2.30e-  -1.02e- | 227 00 2.09e-  -1.00e- 4175 -4348  -354e- -146e- -6898 -13043 -2.53e-3 417e- 85%- 18 9.57e-
3 3 2 3 2 3 2 3 19 4
4
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 120274.4 120142.1 0.1
Resistant Moment Mz (kN.m) 0.0 0.0 0.0
Deformation at COG (e'3) 2.53 2.52 0.4
Curvature about Y (e'3) 4.2 4.2 0.0
Curvature about Z (e”) 0.0 0.0 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress — Steel Min (MPa) -417.5 -421.4 -0.9
Stress — Steel Max (MPa) 434.8 434.8 0.0
Stress —PT Min (MPa) 689.8 686.2 0.5
Stress —PT Max (MPa) 1304.3 1304.3 0.0
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ANALYSIS 8 — Prestressed Concrete

CUBUS-FAGUS

Efficiency
EBH 6 A m
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Action forces / Efficiency: eff(M.N)=0.01 OK
Bending and axial force Shear forces and torsion Complete C5
No.| AP ‘ P N My M: | effn) |V, ‘ v, T eff(V.T) | eff(MNV.T)
[kM] | [kMm] | [kNem] [ [-] [kM] [kM] [lMm] [-] [-]
1 IULS 0 0 1000.0 0.0
] Analysis parameters "!IULS" Standard: Eurccode EN
Extreme stresses and strain
Mame Class Yg g =4 Ty ¥
[r] [rm] [%5q] [M/mim2] [-]
C1 C40/50 4.25 2.83 -3.5 -22.667 1.76
C1 C40/50 -4.25 3. 5.09 0. 1.76
P20 B500B 415 2.9 -3.38 -434.783 115
P34 B500B -4.15 2.95 4.96 434.783 115
PPE 51500/1670 1.3 0.15 33 642571 1.15
PP1 51500/1670 -1.3 2.8 7.04 1304.348 115
Uttimate state “!ULS"
Internal forces Strain and Curvature Stiffness Values
N ‘ My My E: xL 1: /e, ‘ Myi % ‘ Mz/% 2
[kM] [ [kMNm] [ [kNm] [%5a] [ [km-1] |  [km-1] [kM] [ [kMm2] | [kMNmZ2]
-1.4 11.8 145028, 0.33 -0.4 1.0 4181.89 27440.39 | 144667326,
Prestressing forces P(t=o0) at start of loading
Mg Myo Mzp
[kM] [kMm] [kMNm]
-455922.5 -16846.7 0
Internal section forces represented by two vectors
Internal Forces Morments Geometric Values
cs Rfmt ‘ Sum M Unit z ‘ Unit x, d ‘ Unit
[kM] ] [kM] | [kN] [kkNm] [m] | [m]
Compr. Fe= -49345.6 -10355.2 -59700.8 M= -14016.1 | 2= 1.742 % = 3.209
Tens. F.= 0. 596954 396994 M. = -25286. | 2: = 0481 d = 4,
N = -4 M = -1333021 |z = 2233 |x/d = 0.8
[] Result points and combinaticns
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CDS-SectionDesigner

CDS SECTION DESIGNER BETA

# Mes Projets / boxres

ey

?‘g;ew

S,

—~
St

o
-

O Géométrie & Armature B Matériaux LY Analyse

Analyze
Coef. Securité Analyse
AJOUTER CAS

N{kN) My(kN.m)
0 o

Lancer le calcul

Mz(kN.m)
1000

Résultat avancé Basique—
Cas Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
=z Sécu
Nor MyR MzR def defmin  cont cont def def min  cont cont def defmin  cont cont Surtension epsilon0  wy wz iteration erreur
(kN) (kN.m) (kN.m} max max min max max min max max min
1 146.14 00 00 1461445  3.50e-  -5.1de- 227 00 338e-  -5.02e- 43438 4343  -330e- -7.08e- -6433 -13043 -347e-4 -436e- 1.0%e- 9 4.70e-
- E 3 B 3 H 2 4 H 4
4
Results comparison
CDS-SectionDesigner Fagus Error (%)

Resistant Moment My (kN.m) 146144.5 145029 0.8

Resistant Moment Mz (kN.m) 0.0 0.0 0.0

Deformation at COG (&) 0.35 0.33 6.1

Curvature about Y (e'3) -0.4 -0.4 0.0

Curvature about Z (e'3) 1.0 1.0 0.0

Stress - Concrete (MPa) -22.7 -22.7 0.0

Stress — Steel Min (MPa) -417.5 -434.8 -4.0

Stress — Steel Max (MPa) 434.8 434.8 0.0

Stress —PT Min (MPa) 643.3 643.0 0.0

Stress — PT Max (MPa) 1304.3 1304.3 0.0
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ANALYSIS 9 - Prestressed Concrete

CUBUS-FAGUS

Exploitation
BT HAFE

Sollicitations / Taux d'exploitation: eff(M,N)=0.08 admissible
Flexion et effort normal Effort tranchant et torsion Section compléte
No | AP ‘ P| N ‘ My M. | effMN) [ v ‘ vz T (VT | eff(MMNY,T)
| [kM] | [kMm] | [kMm] | [-] [lM] [lM] [lMm] 1 | [-]
1 IELU -1.0E+4 | 100000 1000.0 0.08
[] Paramétres d'analyse "IELU" Morme: Eurocode EN
Contraintes et dilatations extrémes
Mo Classe Yo g = T3 !
[mn] [m] [%6q] [N/mm?] [-]
C1 C40/50 4.25 3. -3.4 -22.667 1.76
C1 C40/50 -1.5 0. 10.22 0. 1.76
P26 B500B 413 2.95 -3.13 -434.783 1.15
Pe0 B500B -1.46 0.05 10 434,733 1.15
PR3 5150011670 1.3 2.8 293 571.343 1.15
FP4 51300/1670 -1.3 0.15 14,535 1304.348 1.15
Etat limite “IELU"
Efforts intérieurs Elongation et courbures Rigidités
N ‘ M, ‘ M, £, r x 1: N/E ‘ Myi % ‘ Mz/% 2
[kM] [ [kNm] | [kNm] [%5q] | [km-1] | [km-1] [kM] [ [kMm2] [ [kMNmI]
-10010. 127636.5 12766.4 219 4.2 0.2| 456742573 302262509 | 7TEO59618.3
Forces de précontrainte P(t=0) au début du chargement
Mg Mhyg Mzg
[kM] [kMm] [kMm]
-45522.5 -16846.7 0
Efforts internes comme un couple de forces:
Efforts intérieurs de traction et compression Morments Valeurs géométriques
Sct princip. | Armature Somme M Unité z Unité ¥, d Unité
[kM] ] [kM] | [kM] [ [kNm] | [m] | [ [m]
Compr. Fe= -63567.7 -11228.1 -74796.8 | M= -72643.8 | 2.= 0.871 |x. = 0.805
Tract. Fz= 0. 64736.8 B4786.8 M; = -55393.6 z2: = 0855 |d = 2179
N = 100100 | M = -1280394 |z = 1.826 x/d = 0.37
[J Paints de résultat
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CDS-SectionDesigner
CDS SECTION DESIGNER BETA -
# Mes Projets / boxres O Géométrie & Armature A Matériaux L4 Analyse
4
Analyse
3.36e-3 2.27e+1 Coef. Securité Analyse
. i e atnllat
AJOUTER CAS
5 MN(kN) My(kN.m) Mz(kN.m}
' 10000 10000 1000
‘
1
° |
-1.02e-2
- Résultat avance Basique—
Cas Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
Sécu
2 Mor MyR MzR def defmin  cont  cont  def defmin cont  cont | def defmin  cont cont Surtension  epsilon®  wy w iteration  erreur
(kN) {kN.m) {kN.m) max max  min max max min max max min
1] 1278 100000 1278308 12783.1 336e-  -1.02e- | 227 00 3.13e- | -1.00e- 4348 -4348 | -296e- -l146e- -577.86 -1304.3 -221e-3 42le- 162e- 19 3.75e-
% 3 2 3 2 3 2 3 4 4
4
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 127830.8 127636.5 0.2
Resistant Moment Mz (kN.m) 12783.1 12766.4 0.1
Deformation at COG (e”) 2.2 2.2 0.0
Curvature about Y (e'3) 4.2 4.2 0.0
Curvature about Z () 0.2 0.2 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress — Steel Min (MPa) -434.8 -434.8 0.0
Stress — Steel Max (MPa) 434.8 434.8 0.0
Stress —PT Min (MPa) 577.6 571.3 1.1
Stress —PT Max (MPa) 1304.3 1304.3 0.0
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ANALYSIS 10 - Prestressed Concrete

CUBUS-FAGUS

Exploitation

B LA E

Sollicitations / Taux d"exploitation: eff(M,N)=0.02  admissible

Flexion et effort normal Effort tranchant et torsion Section compléts
Ne | 4P ‘ P N M, My | eff(MN vy ‘ v, T VT | eff(MNYT)
| [kM] | [kMNm] | [kMNm] | [-] [lM] [kM] | [kNm] | [] | [-]
1 IELU 0 2000.0| -1000.0 0.02

[] Paramétres d'analyse "IELU" MNorme: Eurocode EN
Contraintes et dilatations extrémes

Nom Classe Yo I z Ty ¥
[mn] [m] [%5a] [N/mm?] [-]
c1 C40/50 -4.25 3. -3.5 -22.667 1.76
c1 C40/50 1.5 0. .25 0. 1.76
P34 B500B -4.15 2.95 -3.34 -434.783 115
P32 B500B 146 0.03 £.1 434,783 113
PP1 51500/1670 -1.3 2.8 in 606.681 113
FP& 51300/1670 1.3 015 10.79 1304.348 1.13
Etat limite "IELU"
Efforts intérieurs Elongation et courbures Rigidités
N M, M, £, r 1 ¥ N/e, ‘ M/ Mz/% ;
[kM] [ [kNm] [ [kNm] [%5a] [ [km-1] [ [km-1] [kM] [ [kNmZ] | [kNmZ]
-3.6 113673.3 -56833.1 1.02 2.5 -0.4 835877 49149674 151707768
Forces de précontrainte P{t=o0) au début du chargement
Mg Myo Mzp
[kM] [kMm] [kMm]
-45622.5 -16846.7 0
Efforts internes comme un couple de forces :
Efforts intérieurs de traction et compression Moments Yaleurs géométriques
Sct princip. | Armature Somme M Unite z Unite %, d Unite
Nl | [kN] | k] | [kNm] | m] | | (m]
Compr. Fe= -55738.1 -8796.2 -645343 M= -67359.5 | 2= 1044w = 1.368
Tract. F:= 0. £4525.8 845258 M; = -534110 2: = 0828 | d = 2.3%6
N = -86 M = -1200706 z = 1872 x/d= 0.53

] Points de résultat
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CDS-SectionDesigner
CDS secTION DESIGNER BETA a
# Mes Projets / boxres O Géométrie & Armature I Matériaux LY Apalyse
ol Analyse
1 Coef. Securité Analyse
5 35003 227e
- \ AJOUTER CAS
4
N{kN) My(kN.m) Mz(kN.m)
a o 2000 -1000 x

Lancer le calcul

_63%e3

Résultat avancé

Basique—
2 Cas  Coefde Torseur Béton Acier Précontrainte Eq de la Deformée Convergence
N = Nor MyR MzR def def min | cont cont def defmin  cont cont def defmin  cont cont Surtension epsilon0  wy wZ iteration  erreur
kN)  (kN.m) (kN.m} max max min max max min max max. min
P 1 5703 00 114050.8 -570254 :‘SUe— -:39«2— 227 00 ;33&— ;5.25&— 4348 -4348 ;3.'!2&- ;LDQE- -608.0 -13043 -1.08e-3 i.SEe- ;3.?];-— 69 ;.18&-
4
Results comparison
CDS-SectionDesigner Fagus Error (%)
Resistant Moment My (kN.m) 114050.8 113673.3 0.3
Resistant Moment Mz (kN.m) -57025.4 -56833.1 0.3
Deformation at COG (e”) 1.0 1.0 0.0
Curvature aboutY(e's) 2.5 2.5 0.0
Curvature about Z (e'3) -0.4 -0.4 0.0
Stress - Concrete (MPa) -22.7 -22.7 0.0
Stress — Steel Min (MPa) -434.8 -434.8 0.0
Stress — Steel Max (MPa) 434.8 434.8 0.0
Stress —PT Min (MPa) 608.0 606.7 0.2
Stress — PT Max (MPa) 1304.3 1304.3 0.0
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