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INTRODUCTION GENERALE

Avec I'avancement de la technologie les techniques de simulation et modalisation ne cessent
d’évoluer et de se développer.

Le SAP2000 et I'un des logiciels récents les mieux adaptés pour les structures en charpente
métallique, par comparaison avec d’autres logiciels comme, par exemple : AUTODESK,
ANSYS, ABAQUS.... Cela est d{i aux avantages et facilités qu’il apporte avec ses bibliotheques
intégrées de sections normalisées. Ce qui rend la modalisation plus simplifiée et plus
pratique, et le calcul encore plus rapide.

Dans un précédent travail, Midoune [1] a modélisé un support métallique d’une ensacheuse-
peseuse. Dans sa modélisation, il a supposé que tous les éléments ou barres de la structure
sont parfaitement collées. Cette hypothése simplificatrice est trop forte, car les liaisons
réelles ne sont pas parfaites, et les différents éléments bougent les uns par rapport aux
autres. De plus, la rigidité de la structure ainsi modélisée est surestimée.

Le but de ce travail est de reprendre celui de Midoune [1] en allégeant cette hypothése.
Nous proposons d’inclure des articulations a la place des liaisons parfaites, et de comparer
les résultats obtenus avec ceux de Midoune [1] afin de quantifier I'influence de ce paramétre
dans la modélisation.

Notre mémoire se divise en quatre chapitres :

e Le premier chapitre consiste a faire une modélisation de deux exemples simples de
systéeme d’articulation avec le SAP2000, afin d’illustrer la méthode.

e Le second chapitre est consacré aux procédures de modélisation du support avec
SAP2000.

e Le troisieme chapitre est dédié aux calculs de la contrainte pour chaque barre et la
vérification de la résistance de la structure.

e Dans le dernier chapitre on étudie le flambement du support.

e Le manuscrit est finalisé par une conclusion générale et des perspectives.



Chapitre 1 : Synthése du précédent travail

Chapitre 1

Synthese du précédent travail



Chapitre 1 : Synthése du précédent travail

1.1 Introduction :

A travers ce chapitre une description générale sera faite du précédent travail [1] qui a été déja
réalisé dont 1’étude était basée principalement sur le calcul du support d’une ENSACHEUSE
PESEUSE avec SAP2000.

Le support est constitué en charpente metallique. La géométrie et les dimensions sont
présentées sur les figures 1.1 ;1.2 ;1.3; 1.4

Figure 1.1 : vue générale du support [1]
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407.32

1747,40 421.82

923.65

920

Figure 1.2: vue de face du support [1]
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2590

Figure 1.3 : vue de droite du support [1]
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1747 .4

592.4 | 750 | 405

750

565 |

Figure 1.4 : vue de dessus du support [1]
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1.2 Modélisation de la structure par SAP2000 :

Les procédures de la modélisation ont été effectué par SAP2000 en utilisant la méthode des
¢léments finis et ’application des contraintes dont on aboutit a ce résultat final comme on
peut le visualiser sur la figure(1.5) ci-dessous. La section utilisée pour tous les éléments de la
structure est I’UPNS&O0.

Tous les détails concernant les conditions aux limites et le chargement appliqué sont donnés
dans [1]. Nous rappelons que toutes les liaisons entre les éléments de la structure sont

parfaites.

__Jf‘ Frame Span Loads (Q) (As Defined) = [ B |-

Figure 1.5 : le maillage final

1.3 Vérification de la résistance du support

La vérification de la résistance du support est la premiere étape a effectué une fois la
modélisation est terminé. Pour évaluer la résistance nous devons calculer les contraintes et a
partir de celles-ci on détermine la contrainte équivalente de Von Mises. La contrainte

équivalente maximale trouvée est de 9.19 MPa.
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1.4 Les déplacements :
Nous présentons la déformee de la structure ainsi que les points ou sont situés les

déplacements maximums suivant X, Y et Z sur les Figures 1.6, 17 et 1.8 respectivement. On
y observe que :

1. Déplacement maximal suivent I’axe X : Xmax = -0.0098 mm
2. Déplacement maximal suivent I’axe Y : Ymax = 0,0266 mm
3. Déplacement maximal suivent ’axe Z : Zmax = 0,0942 mm

FtObi: 51

Pt Obi: 51
Pt Elm: 51
U1 =-.0098
.0266
-.0086
0007653

Figure 1.7 : Déformée et déplacement maximal suivant Y
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Déplacement maximal suivant I’axe Z : Zmax = 0,0942 mm (Figure 1.8).

Figure 1.8 : Déformée et déplacement maximal suivant Z.

1.5 Vérification de flambement :

La vérification du flambage d’une barre en compression consiste a comparer 1’effort normal

exerceé sur la barre avec la charge critique donnée par la formule suivante :
Nc = fr xp

Avec :

Nc : la charge critique

fr :facteur de flambement

p : Charge extérieure égale a 1.37 N/ mm
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Apreés les calculs effectués par le SAP2000 on arrive a ce résultat final qui est décrit dans la

figure (1.9) :
Juckling Fa
Gl View Format-Filter-Sort Options
Jrals: A Moled Buckling Fachors -
DutputCase | StepT ppe StepMum | ScaleF actor
Text Tewxt Unithess Unitless
» BUCK1 Mode 1] 13223%71 c{jz
BUCK1 Mode 2| 186E67TS57E
BUCK1 Mode 3| 288.5B7266
BUCK1 Mode 4 460, 570807
BLCK1 Mode 5| 508010032
BUCK1 Muode B 6511134339
BUCK1 Mode 7| TM.432163
BUCK1 Mode: 8| B29.450388
BUCK1 Muode 9| 1007.852897
| Buck Mode 10| 1D64.206125
BUCK1 Mode 1 1200.14096
BUCK1 Mode 12 121050241
Fecod: [[4] 4] ININERE Add Tables.. | [[Dane

Figure 1.9 : facteurs de flambement

Figure 1.10 : premier mode de flambement
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1.6 Calcul de la charge critique :
La charge critique correspond au facteur du premier mode :

N, = f; x P = 132,239 x 1,37 = 181,169 N/mm

Nous observons que la charge critique est tres largement supérieure a la charge appliquée (1,37
N/mm). Par conséquent, la structure est stable.
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Chapitre 2

Mod¢lisation d’un simple

systeme d’articulation par
SAP2000
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Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

2.1 Introduction :

Le but de ce chapitre est de montrer comment modéliser une articulation avec SAP2000. Nous
exposerons la méthode sur deux exemples simples.

2.2 Premier exemple :

Nous présentons ci-dessous le premier exemple constitué de deux barres de mémes

dimensions articulées en E et K et soumises a une force F en G (Figure 2.1).

Figure 2.1: Premier exemple.
2.2.1 Modélisation avec SAP2000 :

Le dessin de la structure est présenté sur la Figure (2.2) ci-dessous.

B X-Z Plane @ Y=0 = = =

Figure 2.2 : Dessin de la structure

12
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A. Condition aux appuis :

Nous précisons que les appuis sont des articulations (Figure 2.3).

B X-Z Plane ® Y=0 = [= ==
b
.
;K Restraints in Joint Lozal Directions
= W Tianslstion 1 [ Fotation sbout 1
ol R Tianslstion 2 [~ Ratation about 2
El F# Tianslaton 3 [~ Rotation about 3
EI Fast Restraints
[=1]
all®
pd®
ol
s
fa
4
e
I«
cow
2 Points Selectsd

Figure 2.3 : Appuis articulés.

B. Isolation de moment :

Dans I’exemple sur lequel nous travaillons, il n’y a pas des moments sur la structure, parce

que c’est un systeme articulaire.

Alor Pour isoler des moments de ce programme sap200, on sélectionne tout la structure et en

cliquant assign frame releases (Figure 2.4)

Frame Releases
Frame Partial Fisity S prings
Start End

m
u]
o

Axial Load

Shear Force 2 [kMajor]

Shear Force 3 [Minor]

T orsion

Forent 22 [Minor]

= FASment 23 (M ajor)

A7 71 717 71

]

[ Mo Releaszes

@
S

Figure 2.4: isolation de moment
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2.2.2 Résultats d’analyse par SAP2000 :

A. Les forces axiales et les moments dans Barre (EG) :

La force axiale de la barre (EG) est égale a 7071,07 N (Figure 2.5)

Diagrams for Frame Object T (UPN

T

Case |F

=]

Items | &wial (P and T)

j |Sing|e valued j

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torzions in M-mm)

End Length Offzet [Location]

I-End: | JE 1

Digplay Options

& Scroll for Values

0.000 rarn " Show Max
[0.00 mm)
J-End: | JE 2 Location
0.000 rarm
(2828,43 mm) 0.00 mm

Dist Load [1-dir]

Fositive

Resultant Axial Force

0.00 M
at 0,00 mm

in -1 direction

Axial
07107 N
at 0,00 mm
Resultant Torsion
Torsion
0.00 M-rnm
at 0,00 mm
Fieset to Initial Linits Units [N mm,C =

Figure 2.5 : valeur de force axiale

Diagrams for Frame Object 1 (UPN30)

Le Moment M2 et I’effort tranchant V3 de la barre (EG) est nul (Figure 2.6)

End Length Offset [Location]

Case [F =1 1-End: [Jr 1
ltems  |Minor (v3 and M2) f= | [Single vahied = | [E'dUUUUUr;"r;‘}
JEnd: |Jr 2
0,000 mm

[2828.43 mm]

|

FResultant Shear

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated toments in M-mm)

Display Ophions
&  Scroll for Values
7 Show Max

Location

0,00 mm

Dist Load [3-dir]
0,00 M Amm

at 0,00 rmm

Positive in -3 direction

|

Shear ¥3
0.00 r
at 0.00 rmm

Resultant b arment

|

Moment M2
0.00 M -rrrn
at 0.00 rarm

D eflectians

|

" Relative to Bearn kinirmunm "  Felative to Beam Ends

Crone

 Absolute

Reset to Initial Units

Deflection [3-dir)
0.000000 mm

at 0.00 rarm

Poszitive in -3 direction

Units |M. . C -~

Figure 2.6 : valeur de Moment 2 et effort tranchant 3
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Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

Le Moment M3 et I’effort tranchant V2 de barre (EG) est nul (Figure 2.7)

Diagrams for Frame Object 1 (UPNS80)

End Length Offzet [Location) Dizplay Options

Deflections

Fiesultant Moment

Case [F hd 1-End: |Je 1 = Scroll forvalues
Iterns |Maior V2 and 3] ﬂlSingle walued - [EIdDDDDDr;nr;ri " Show Max
J-End: | e 2 Location
0,000 mm
[2B22.43 rmm] 0,00 -

E quivalent Loads - Free Bady Diagram [Concentrated Forces in M. Concentrated Moments in M-mm)

Dist Load [2-dir)
0,00 M rarn

ak 0,00 rmm

Foszitive in -2 direction

Resultant Shear

Shear ¥2
0ooM
at 0.00 mm

Moment M3
0.00 M-rm
at 0,00 mm

Defection [2-dir)

0.000000 mrm

at 0,00 mm

Poszitive in -2 direction
 Abszolute " Relative to Beam Minimum 7o Relative to Beam Ends

Reset to Initial Units Units |, mm. C -

Figure 2.7 : valeur de Moment 3 et 1’effort tranchant 2

B. Les forces axiales et les moments dans Barre (GK) :

La force axiale de la barre (GK) est égale a 7071,07 N (Figure 2.8)

Diagrams for Frame Object

End Length Offzet [Location) Drizplay Options

Case |F hd |-End: |Jt: 2 & Scroll for Walues
Items |.-’-‘\.:-cial [PandT)] ﬂ |Single valued ﬂ [DdDDDDDnTr:] 7 Showe Max
J-End: [JE 3 Location
0,000 mm

Resultant Axial Force

[26828.43 mm) 0.00 mm

Equivalent Loads - Free Bady Diagram [Concentrated Forces in M. Concentrated Torsions in M-rm)

Dist Load (1-dir)
0,00 MAmrm

at 0.00 rm

Positive in -1 direction

Axial

FOF1.07 N
at 0.00 rm

Fesultant Torsion

Torsion

0,00 M-rm
at 0,00 rmm

Feset to Initial Units Units | M. mm, C -

Figure 2.8 : valeur de force axiale
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Le Moment M2 et I’effort tranchant V3 de la barre (GK) est nul (Figure 2.9)

End Length Offset [Location] Drizplay Options

Case |F ﬂ Erd: | e 2 % Scroll for Values

Items |Min0l 3 and M2) | d |Sing|e walued j 0.000 mm 7 Show Max

|
J-End: |Je 3 Location

[0.00 rarn]
0.000 mm
[2828.43 mm] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated boments in M-mm)

Dist Load [3-dir]
0.00 M Ararn

at 0,00 mm

Poszitive in -3 direction

|

Fiesultant Shear

Shear ¥3

0.00 K

at 0,00 mm
Fiesultant Moment

Moment M2

0.00 M-rarn

at 0,00 mm

Deflections

D eflection [3-dir)
0.000000 rm

at 0,00 mm

Poszitive in -3 direction

|

7 Absolute 7 Relative to Bearn Minirmurn & Relative to Bearn Ends

Reset to Initial Units Urits |M_ . -

Figure 2.9 : valeur de Moment 2 et effort tranchant 3

Le Moment M3 et I’effort tranchant V2 de barre (GK) est nul (Figure 2.10)

Diagrams for Frame Object

End Length Offset [Location) Dizplay Options

| |
Case |F | = 1End: [Je 2 = Scroll for Valuss
ltems |Mai0r W2 and M3]Ij |Single walued j [DdDDDEIDnTrnm] = Show Max
J-End | Je 3 Location
0.000 mm
[2628.43 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated bMoments in M-mm]

Dist Load [2-dir)
0,00 M Amirn

at 0,00 mm

Puosgitive it -2 direction

|

Fesultant Shear

Shear V2

0.00M

at 0,00 mm
Fiesultant Moment

Moment M3

0,00 M-mm

at 0,00 mmn

Dreflections

D eflection [2-dir]
0.000000 mm

at 0,00 mnn

Poszitive it -2 direction

|

" Absolute " Relative to Bearn Minimurm &+ Relative to Beam Ends

Feset to Initial Units Units |M. mm, C -

Figure 2.10 : valeur de Moment 3 et effort tranchant 2

Nous constatons que les Moments fléchissant M2 et M3 sont nuls, cela veut dire que les
éléments EG et GK sont des barres articulée-articulée.
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2.3 Deuxieme exemple :

Nous présentons ci-dessous la modélisation du deuxiéme exemple. Il se compose d’une
poutre avec une barre (Figure 2.11)

AB :poutre , CD: barre
C
4=
|
|
2m I
| 10 KN
| \
|
T :’ |
| ' |
A D B
|
P b -
2m 2m |

Figure 2.11 : exemple composé
2.3.1 Modélisation

A. Dessiner la structure :

H& X_Z Plane @ ¥=0

Figure 2.12: Dessiner la structure

17
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B. Condition des appuis :

-Z Plane @ Y=0

Festraints in Joint Local Directions

v Translation 1 [w FRotation about 1

v Translation 2 [w Raotation about 2
v Translation 3 v Raotation about 3

Fast Restraints

RPN E

Cancel |

QK

Figure 2.13: encastrement sur (A)
] ?_j’{: Joint Restraints

Fiestraints in Joint Local Directions

v Translation 1 [ Rotation about 1

v Translation 2 [T Rotation about 2

Iw Translation 3 [ Rotation about 3

Fast Restraints

Figure 2.14: appui double sur (C)
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Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

C. Application du la force

Nous appliquons une force concentrée en D.

Load Pattemn Name Units
I .. © =

Loads Coordinate System

Force Global » GLOBAL -

Force Global v

Options
" idd to Existing Loads
tdoment about Global = 5 % Replace Existing Loads

Force Global 2

Maoment shout Glabsl v . " Delete Existing Loads

Moment sbout Global 2 . Cancel

Figure 2.15: application du la force

D. Isolation de moment :

Il n’y a pas de moment sur la barre CD, parce que c’est un systéme articulaire, on sélectionne

la barre CD et en cliquant assing frame releases (Figure 2.16)

Frame Releazes

Release Frame Partial Fizity S prings
Start  End Start

Amial Load

Shear Force 2 [k ajor]
Shear Force 3 [Minor]

FMoment 22 [Minor]

I

- I

- I

Tarsion — |
- I

=4 I

L FMarnent 33 [k ajor]

I MoReleaszes

Figure 2.16 : isolation de moment
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Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

2.3.2 Résultats d’analyse par SAP2000 :
A. La force axiale et les moments dans la poutre (AB) :

La force axiale constante sur [AD] est égale a -23109,29 N et sur [DB] est égale a zéro
(Figure 2.17)

End Length Offzet [Location] Digplay Options
Case |F j 1End: [Jt 5§ ¢ Scroll for Yalues

Items |Axial [Pand T) j |Single walued j [DdDDDDDnTn:] & Show Max
J-End: |0t B
0.000
(4000.00 rorn)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsiong in M-mm)

Dist Load [1-dir]
0,00 M/mm

at 4000,00
Positive in -1 direction

Resultant Axial Force

Axial
-23109.29 4
at 2000,00

Resultant Torsion

Torsion
000 M-mim
at 4000,00

Reset ta Initial Units Units |M.rmm, C =

Figure 2.17 : valeur de force axiale

La valeur maximale de M est égale 20000000 N est située en x = 2000 mm (Figure 2.18)

..... a— e ——

End Length Dffset [Location) Display Options

Case |F ﬂ I-End: |Jt: 5 " Scroll for Values

Items |Ma|or [W2 and M 3] j |S|ng|e valued j [DU’DDDDDrTmn] f*  Show bax

{4000,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-rm)

: p Dist Load [2-dir)
0.00 M
at 4000,00 mrn
Positive in -2 direction

LaR 2319, 25

Fiesultant Shear

Shear ¥2
13109294
at 2000,00 mrn

Fiesultant Mament

Moment M3
-20000000.0 M-mm
at 2000,00 mrn

Deflections

Deflection [2-dir]
-2.026731 mm

at 2000,00 mrn
Positive in -2 direction

i Absolute i Relative to Beamn Minimum @ Relative to Beam Ends

Reset to Initial Units Urits |M.mm. C

Figure 2.18: valeur de Moment 3 et 1’effort tranchant 2



Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

Le Moment M2 et I’effort tranchant V3 de la barre (AB) est égale a zéro (Figure 2.19)

——
Diagrams for Frame Object 3 (FSEC1)

End Length Offset [Location) Display Options
Case |F -] 1End: |t 5  Scioll for Values

Items ‘MIHD[ [v3 and M2 j |S|ng|e valued j [DﬁDDDDDnTn:] e Show bdax

J-End: [ B
0,000 mm
[4000.00 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Dist Load [3-dir)
0,00 Nrarn

&t 4000.00 mm

Poszitive in -3 direction

|

Resultant Shear

Shear ¥3

000N

&t 4000,00 mrm
Resultant Moment

Moment M2

0,00 M-

at 4000,00 mrm

Pozitive in -3 direction

Deflections
Deflection [3-dir)
0.000000 mm
at 4000,00 mm

 Absolute " Relative to Beamn Minimurn + Relative to Beamn Ends

Fieset to Initial Units Unitz |M, mm,.C =

Figure 2.19: valeur de Moment 2 et effort tranchant 3

B. La force axiale et les moments dans la barre (CD) :

La force axiale de la barre (CD) est égale a 32681,48 N (Figure 2.20)

End Length Offset [Location] Dizplay Options

Case |F ﬂ I-End: |Jt 7 & Scroll for Values
Iterns |Ax|a| [PandT) ﬂ |Sing|e walued ﬂ [DD'DDDDDnTr:]  Show Max

JEnd | Ut & Lacation
0,000 mm
(282843 mm) 0.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Torsions in M-mm)
Dist Load [1-dir]
0,00 M Amrn

at 0,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
3268148 N
at 0,00 mm

Resultant Torsion

Torzion
0.00 M-rarm
at 0.00 mm

Fieset to Initial Units Urits |M.mm. 2 =

Figure 2.20 : valeur de force axiale
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Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

Le Moment et I’effort tranchant de la barre (CD) est égale a zéro (Figure 2.21)

""" —— B

End Length Offzet (Location) Display Options

Case |F j I-End: |Jt: 7 & Scrall for Values
Items |Ma|or 2 and k3] j |S|ng|e valuedﬂ FDDD%DrTn:? & Show Max
JEnd: | Uk 8 Location
[UZggg:gnmm] W mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
0,00 M

at 0,00 rarm

Positive in -2 direction

|

Fesultant Shear

Shear V2

000N

at 0,00 rarm
Resultant Moment

Moment M3

0,00 N-rarn

at 0,00 rarm

|

Puositive in -2 direction

Deflections
Deflection [2-dir]
0.000000 rarm
at 0,00 rarm

" Absolute " Relative to Beam Minimum * Relative to Beam Ends

Fieset to Initial Units Unitz [N mm. C -

Figure 2.21 : valeur de Moment 3 et effort tranchant 2

Le Moment M2 et I’effort tranchant V3 de la barre (CD) est égale a zéro (Figure 2.22)

. g
Diagrams for Frame Object 4 (FSECT)

End Length Offset [Location] Display Options

Case |F ﬂ I-End: |Jt_ 7 & Scroll for Values
ltems | Minor (3 and M2] | [Single valued ~| [Uﬁ?nﬂnﬂn:“n:'] ¢ Show Max
JEnd | 8 Lacation
FégSg,Té“ ) 0,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm]

Dist Load [3-dir)
0,00 MAmm

at 0,00 mm

Positive in -3 direction

Fiesultant Shear
Shear ¥3

000N
at 0.00 mrn

Fiesultant Moment

Moment M2
0,00 M-

&t 0,00

Deflections

Deflection [3-dir]
0.000000 rrm

at 0,00 mm

Positive in -3 direction

" Absolute Relative to Bearn Minimurm + Relative to Beam Ends

Fieset to Initial Units Units |M.mm, C =

Figure 2.22: valeur de Moment 2 et effort tranchant 3



Chapitre 2: modélisation d’un simple systéme d’articulation par sap2000

En aboutissant ainsi aux résultats finals, nous constatons que les moments fléchissant M2, M3
et les forces tranchantes ne sont pas nulles sur (AB) cependant elles le sont sur(CD), de la
On en déduit que (AB) est une poutre et (CD) est une barre articulée-articulée.
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Chapitre 3: modélisation du support par sap2000

3.1 Introduction

Dans ce chapitre nous détaillons la procédure de la modélisation du support par la méthode
des éléments finis avec le logiciel SAP2000.

3.2 Modélisation de la structure :

Nous présentons la structure modélisée sur la Figure3.1 ci-dessous. Les détails de la
modélisation sont présentés dans [1].

:}’-f: Joint Restraints =0 @

Figure 3.1: dessin de la structure
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Chapitre 3: modélisation du support par sap2000

A. Condition des appuis :

Nous supposons que les pieds de la structure sont encastrés au sol (Figure3.2).

:';i’{: Joint Restraints

Restraintz in Joint Local Directions

v Tranzlation 1 [+ Rotation about 1
[v Translation 2 v Rotation about 2

¥ Tranzlation 3 |¢ FRotation about 3

Fazt Restraints

TH PNESE

ak | Cancel |

Figure 3.2 : condition des appuis
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B. Application des charges

Les charges appliquées sont une charge répartie de 1.37 N/mm et le poids propre (Figure

3.3).

."}‘: Frame Distributed Loads [Q) =

Figure 3.3: représentation des charges sur la structure
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C. Introduction des articulations :

Le probléme qui se pose est le choix de 'emplacement des liaisons articulées dans la
structure. Plusieurs choix sont possibles. Dans le travail précédent, toutes les liaisons
étaient parfaites, ce qui donne rigidité maximale a la structure. Afin de bien mettre en
évidence |'effet des articulations, nous choisissons d’introduire des articulations dans
toutes les liaisons, sauf avec le sol. On commence par sélectionner toutes les barres

concernées (figure3.4).

[ =

7%, Frame Distributed Loads (Q) = EeR <

figure3.4 : la sélection des barres articulées-articulées.
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Chapitre 3: modélisation du support par sap2000

L'introduction des articulations n’a pas été faite dans le travail précédent, nous détaillons

donc la procédure avec SAP2000.

Alor Pour isoler des moments de ce programme sap200, en choisit assing 2> frame 2>

releases (Figure 3.5)

"

:"_j‘-f:' Frame Distributed Loads (Q) = =]

Frame Releaszes
Beleaze Frare Partial Fizity Springs

Start  End Start End
Auial Load I I

Shear Force 2 [Major]

Shear Force 3 [Minor]

Torzion

Marnent 22 [Minor)

tarnent 33 [Major]

[~ MoReleazes Units |N, mrn, = ﬂ

Ok, I Cancel |

Figure 3.5: isolation de moment

Remarque : Les axes locaux 2 et 3 de la section sont présentés sur La Figure 4.5.

D. Maillage

Diviser les barres
Nous avons coupé les barres pour faciliter la lecture des résultats a partir d’un diagramme
On divise chaque barre en 2 éléments.

Les résultats du calcul seront présentés dans le prochain chapitre.
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CHAPITRE 4

Verification de la résistance du support
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Chapitre 4: Vérification de la résistance du support

4.1 INTRODUCTION

Le sap2000 calcule les efforts internes (les moments, les forces normales, les efforts
tranchants...) dans chaque barre de notre structure. Pour vérifier la résistance, nous devons
calculer les contraintes équivalente de Von Mises, c’est ce que nous allons faire dans ce
chapitre.

4.2 Les efforts internes dans sap2000 :

Les efforts internes obtenus sont présentés sur les figures 4.1 ;4.2 ;4.3 et4.4;

# Torsion Diagram (COMB1)

Figure 4.1 : diagramme du moment de torsion Mt

] Auial Force Diagram (COMB1)

Figure 4.2 : diagramme de force axiale
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# Moment 2-2 Diagram (COMBI1)

Figure 4.3 : diagramme de M2

$% Moment 3-3 Diagram (COMBL) M

Figure 4.4 : diagramme de M3

Les axes locaux 2 et 3 sont présentés sur la figure 4.5.

32



Chapitre 4: Vérification de la résistance du support

Remarque :

e Sur certains éléments, les efforts internes sont trop faibles pour apparaitre sur les
figure.

e On présente les valeurs des efforts internes de chaque barre en Annexe.
4.3 Propriétés de la section et efforts internes

Pour calculer les contraintes, nous avons besoin des dimensions de la section

Figure 4.5 : Dimensions de la section [2]

M, et M5 Représentent respectivement les moments fléchissant par rapport a x, et x3.
Leurs sens sur la Figure 4.5 sont positifs selon la convention de signe de SAP2000 [2].

Remarques

e Les efforts tranchants n'ont pas été représentés, car ils seront négligés dans la suite
des calculs.
e L’effort normal N positif est sortant perpendiculaire a la Figure 4.5
e Le moment de torsion M: autour de l'axe xi, normal a la figure, n'a pas été
représenté.
Les dimensions de la Figure 4.5 sont données ci-dessous :

e1=6 mm; e2 =8 mm; b1 =64 mm; bz =45 mm.
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Les propriétés de la section, calculées par SAP2000, sont données ci-dessous (figure 4.6):

e Moment quadratique par rapport a x2: I2 = 194000 mm?.

e Moment quadratique par rapport a x3: I3 = 1058000 mm?#.
e Aire de lasection : S=1102 mm?,

Section Name

13370,

Section modulus about 2 axiz

koment of Inertia about 2 axiz |

kMament of Inertia about 2 axiz 134000,

1053000,

Shear area in 2 direction

Shear area in 3 direction

430,
GO0,

Plaztic moduluz about 3 axis

Plaztic modulus about 2 axis

Radius of Gyration about 3 axis

R adiuz of Gyration about 2 axis

I Cross-saction [axial) area 11oe. I Section modulus about 3 axis 26450,

[ EmEiEE
B
R
B
B

Figure 4.6: Propriétés de la section

Le matériau choisi pour toutes les piéces de notre structure est I'acier A36, dont les

propriétés sont présentées dans le (tableau 4.1)

Propriétés Densité Limite Module De Coefficient de
mécanique kg/m3 d’élastique YONG poisson
MPa MPa
A36 7854.86 248.2113 199947.98 0.3

Tableau 4.1: les propriétés de I'acier utilisé.
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4.4 Calcul des contraintes et vérification de la résistance :

Toutes les poutres de la structure sont généralement en sollicitations composées. Le cas le
plus général est la « Flexion composée traction au compression plus torsion ».

Remarques

e Les contraintes de cisaillement dues aux efforts tranchants seront négligées.

e |l existe des barres en sollicitation simple. La méthode présentée ci-dessous
s’applique également, car une sollicitation simple peut étre considérée comme un
cas particulier de sollicitations composées.

Pour calculer la contrainte normale maximale en flexion composée, on a besoin des
coordonnées des points extrémes de la section (A, B, C et D) (Figure 4.5). Elles sont données
ci-dessous (en mm) :

xf‘:{40}_ x§:{40}_ xzcz{—40}_ xé’:{—40}

x4 14.5) 7 |x8 —30.5) 7 (x§ -30.50" (x? 14.5)°

La contrainte normale en flexion composée se calcule par la formule suivante :
0=__x3__x2+_ . (1)

La contrainte tangentielle due au moment de torsion M est donnée par [3] :

_ 3Mie,
T= bie3+2b.e3 (2)
161 +2b2€2
Pour vérifier la résistance de la poutre, on cherche d’abord la section (ou les sections) ou

I'on a les valeurs maximales de M3, M3, N et M:. Deux cas sont possibles :

e Les valeurs maximales sont situées dans une méme section. On calcule g aux points
A, B, C et D (Figure 4.5) avec la formule (1) et on détermine omax (en valeur absolue).
On calcule également t avec la formule (2). On ensuite calcule la contrainte
équivalente de Von Mises a I'aide de la formule suivante :

— 2 2
Ocq = Ofpax +37° . (3)
La contrainte équivalente est comparée a la contrainte admissible.

e Les valeurs maximales ne sont pas situées dans une méme section. Dans chacune
des sections ou I'on a le maximum d’un des efforts internes, on calcule o aux points
A, B, Cet D, la contrainte de cisaillement t et ceq. La valeur maximale obtenue de ceq
pour toutes les sections est comparée a la contrainte admissible.
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La contraint admissible au la limite élastique de I'acier (A36) et égale a 248.23 Mpa

4.5 Exemple de calcul

Afin d’illustrer la méthode explicitée ci-dessus, nous présentons dans ce paragraphe les
calculs détaillés pour deux barres, en flexion composée traction au compression plus
traction

La numérotation des barres est expliquée en Annexe 01

e (barre N°7) : Flexion composée traction-compression plus torsion
Nous avons choisi cette barre parce que les efforts internes maximums sont situés au méme
point (figure4.7) (Figure 4.8) (Figure 4.9).

X=0mm

Momax = —7,03N.mm ; Ms,4, = —35407,60N.mm ; N=-2,77N
M; = 1,25N.mm

La force axiale et le moment de torsion sont constants.

Diagrams for Frame Object 63 (UPNE0)

End Length Offset [Location) Dizplay Options

Case |CDMB1 ﬂ 1End: |Jt 70 " Scroll for Yalues
Items |Maior 2 and M3) J Single valued j I[Jljnl]nljnr;nn:] (* Show Max
J-End: | Jr 39
0,000 rarm
[913.70 mm)]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in M-mm)

Dizst Load [2-dir]
-8,482E-02 N/mm

at 571,06 mm
Pasitive in -2 diraction

Resultant Shear

Shear V2

FREOM

at 313,70 mm
Resultant Moment

Moment M3

-35407 .60 N-mm

at 0,00 ram

Deflections
Deflection [2-dir)

-0,012327 mm
at 456,85 mm
Poszitive in -2 direction

(" Absalute (™ Relative ta Beam Minimum (+ Relative to Beam Ends
Reszet to Initial Units Units |M.mm.C =

Figure 4.7 : valeur de M5,
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Diagrams for Frame Object 65 (UPNES0)

End Length Offzet [Location) Dizplay Options

Casze |CDMB1 j 1-End: | Jt: 70 " Scrall forValues
Ibemsz |Minor W3 and M2) j Singlevaluedﬂ [DD’DDDDD;T_E] + Show Max
2 A
JEnd |t 33
0.000 rrm
[91 3,70 mim)

Equivalent Loads - Free Bodw Diagran [Concentrated Forces in M, Concentrated Moments in M-rm)

Dizst Load [3-dir]
0.00 MAmm

at 313,70 mm
Paositive in -3 direction

Rezultant Shear

Shear ¥3
-FBZE-D3N
at 913,70 mm

Rezultant Maorment

Moment M2
-7.03 N-rmm
at 0.00 ram

Deflections

Deflection [3-dir)
-0,000010 mm

at 342,64 mm
Paszitive in -3 direction

" Absolute " Relative to Beam Minimurm * Relative to Beam Ends

Fezet to Initial Units Unitz |M.mm,C =

Figure 4.8: valeur de M,

Diagrams for Frame Object 65 (UPNE0)

End Length Offzet [Location] Digplay Options
Case |EDMB1 ﬂ ﬂ b 70 *  Scroll for Values
Iterns |AHiaI [PandT) j Single walued ﬂ [DUDUDUDr:.lr:] " Show Max
m.]t: 39 Location
10,000 e

(313,70 mm) 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torgions in M-mm)

Dist Load [1-dir)
0.00 N /mm

at 0,00 ram

Positive in -1 direction

Fesultant &xial Force

Resultart Torsion

Torsion
1,25 M-rm
at 0,00 mm

Reset to Initial Units Unitz |M,rmm, C -

Figure 4.9 : valeur de N et M;
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Calculedet:

Calcule de oa:

O-A =
Calcule de 0Ogeq:

O'B =
Calcule de oceq:

O-C =
Calcule de Opeq:

Op =

_ 3|M¢|e;
bye; + 2bye;

T=5X%X10"* MPa

M, Ms
_EXA3_ ¥XA2+ <
o4 = 1.31 MPa.
Opeq = ’aj + 372
Ogeq = 1.31 MPa.
M, M;
_ZXB3_ KXBZ'F <
og = 1.31 MPa.
OBeq = /ag + 372
Ogeq = 1.31 MPa.
M, M;
A Xes — T Xca +
oc = —1.34 MPa.
Oceq = ’ag + 372
Oceq = 1.34 MPa.
M, M;
A Xp3 — T Xpz +
op = — 1.34 MPa.

= ’05 + 372

Opeq = 1.34 MPa.

Opegq
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Chapitre 4: Vérification de la résistance du support

Le max:
1 — . . .
GeqMAX - MAX{GAeq ) GBeq ) GCeq ) GDeq}
G.elqMAX == 1.34‘ MPa.

La contrainte maximale équivalente inférieure a la contrainte admissible

e (Barre N°2°) : Flexion composée traction-compression plus torsion
Dans ce cas, nous constatons que le M3yax st située en x=847,68 mm (figure4.10) alors que
Mzmax est située en x= 1295 mm (figure4.14), nous devons donc calculer G4 en chacune des

sections

1.x=847,68 mm:

D’apreés les (figure 4.10) (figure 4.11) (figure 4.12) on a :

Mzpmax = —237847N.mm ; M, =-7869,32N.mm ; N = —1584,54N

M; = —=521,5 N.mm

Diagrams for Frame Object 33 (UPNE0)

End Length Offset [Location] Dizplay Options

Case |EDMB1 ﬂ |-End: | JE 64 " Scrall for Values
Items |Maic-r [We and M3) j Single valuedj [DDJDDUDDr:anq (@ Show Max
N L}
J-End: [t 30
0.000 mm
[1295.00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [2-dir)
0,00 M Amm

at 129500 mim
Pasitive in -2 direction

Rezultant Shear
Shear V2

B30 M
at 129500 mim

Rezultant Marment

Moment M3

237847 H-mm
at 847,68 mm

Deflections

Deflection [2-dir]

-0,007919 mm
at 647,50 rm
Pasitive in -2 direction

" Absolute " Relative to Beam Minimum * HRelative to Beam Ends

Rezet to [nitial Units Unitz M, mm, T =

Figure 4.10 : valeur de M,
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Diagrams for Frame Object 53 (UPNE80)

End Length Offzet [Location] Dizplay Options

I-End: | Jt: B4
0,000 rrim
[0,00 mm)

v Scroll for Values
" Show bax

=l

Single valued j

Case |COMET
ltems |Minor (3 and M2) |

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated kMoments in M-mm)

Dist Load [3-dir)
0,00 M/mm

at 347 68 mm
Pasitive in -3 direction

Resultant Shear

Resultant Moment

Deflections

" Absolute * Relative to Beam Ends

Reset to Initial Unitz

Shear ¥3
916N
at 847 68 mm

Moment M2
-F863.32 N-rm
at 347 68 mm

Deflection [3-dir)
0000203 mm

at 347 68 mm
Positive in -3 direction

" Relative to Beam Minimum

Figure 4.11 : valeur de M,

W
Diagrams for Frame Object 53 (UPNGI

End Length Offzet [Location]

Case |COMET

=

I-End: |Jt. B4

ltems |Asial [F and T

0,000 mm
(0,00 mm)
J-End: |Jt 30

Single valued j

=

0,000 mm
[1295,00 mm)

Resultant &xial Force

Resultant Torsion

Reset ta Initial Units

Display Options
{+ Scroll for Yalues
" Show Max

Location

(84768 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir)
8,482E-02 N /mm

at 847 63 mm
Pozitive in -1 direction

Azial
1584 54 N
at 347 B2 mm

Daone

Torsion
521,50 M-mm
at 847 63 mm

Unitz |M.mm,C =

Figure 4.12 : valeur de N et M,
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Calculedet:
_ 3|M¢|e;
bye; + 2bye;
7=-—0,20 MPa
Calcule de oa:
oy = —% Xa3 — % Xap + ﬁ
o4 = —0,76 MPa.
Opeq = /aj + 372
Oseq = 0,83 MPa.
Calcule de Ogeq:
og = —% Xp3 — % Xpy + ﬂ
B I, B A B2T g
og = —2,56 MPa.
OBeq = /ag + 372
Opeq = 2,58 MPa.
Calcule de oceq:
Oc = —% Xcz — % Xcp + E
c I, c3 I 2T g
oc = 2,73 MPa.
Oceq = /UCZ + 372
Oceq = 2.75 MPa.
Calcule de Opeq:
Op = —% Xp3 — % Xpp + ﬂ
D I, b3 A p2T g
op = — 0,93 MPa.

Opeq = ’05 + 372

Opeq = 0,99 MPa.
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Chapitre 4: Vérification de la résistance du support

Le max :
1 — . . .
GeqMAX - MAX{GAeq ) GBeq ) GCeq ) GDeq}

G.elqMAX = 2.75 MPa.

2. x=1295 mm :
D’apres les figure 4.13 ;4.14; 4.150n a:
Mymax = 4772638 N.mm ; M3z =-502N.mm ; N = -—283,80N

M, = 1233,95N.mm

Diagrams for Frame Object 53 (UPN80)

End Length Offset [Location) Digplay Options

Case |COMET =l 1Erd: [t B4 & Serol for Values
Items |Mai0r[V2 and 3] ﬂ Single valuedﬂ [DljDUDDDr;nnl:H {7 Show Max
J-End: | Jt 30 Location
0,000 rom

[1295,00 rrrn) 1295,00 mm

L
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)
Dist Load [2-dir)
0,00 M
at 129500 mm
Fogitive in -2 direction

Resultant Shear

Shear ¥2
-B,30N

at 129500 mm

Resultant boment

Moment M3
-5.02 M-mim
at 129500 mm

Deflections

Deflection [2-dir)
0,000000 mm

at 1295,00 mm
Fositive in -2 dirsction

" Abzote " Relative to Bearn Minimurn {# Helative to Beam Ends

Reset to Initial Units Units |N,mm,C «

Figure 4.13 : valeur de M,



Chapitre 4: Vérification de la résistance du support

Diagrams for Frame Object 533 (UPNE0)

End Length Offzet (Location)

Case |COMB1

ﬂ I-End:

Jt: B4

Items |Minor %3 and M2) J Single valued j

0,000 mm

(0,00 mm)
JEnd: |k 30

0,000 ran

[1295,00 mm)

Display Options
" Scroll for Yalues

#  Show Max
e ]

Equivalent Loads - Free Baody Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Resultant Shear

Resultant bMoment

Deflections

" Absolute

Reset to Initial Urits

" Relative to Beam Minimum

Dist Load (3-dir]
0,000 M Aoy

at 12595.00 rmm
Pogitive in -3 direction

Shear ¥3
124,290
at 1295,00 rmrm

Moment M2
47726.38 N-mm
at 12595.00 rmm

+ Relative to Beam Ends

Deflection [3-dir)
0.073455 mm

at 1133.13 mm
Pogitive in -3 direction

Urits |M, mm, =

Figure 4.14 : valeur de M,

Diagrams for Frame Object 53 (UPNEQ)

End Length Offzet [Location]

Case |COME

=l

I-End: | Jt 64

Items |A:-:ia| [FandT) + B Single valued ﬂ
| i

0.000 rm
[1235,00 mm)

Resultant Axial Force

Resultant Torsion

Feset to Initial Units

Digplay Options
¢ Scroll for Walues
i Show Max

Location

129500 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torzgions in M-mm]

Dist Load [1-dir)
8.482E-02 N Amm

at 1295.00 rmm
Pozitive in -1 direction

Done

Axial
-283.80 N
at 129%,00 mm

Torsion
123395 M-mm
&t 1295.00 mm

Units |M, mm.C =

Figure 4.15 : valeur de N et M,
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Chapitre 4: Vérification de la résistance du support

Calculeder:
= 3|M;|e,
bye; + 2bye;
7=0,49 MPa
Calcule de oaeq:
M, M; N
Oy = _KXA3_ EXAz'*‘ 3

o4 = —3.81 MPa.

Opeq = /aj + 372

Opeq = 3.90 MPa.

Calcule de Ogeq:

M, M, N
Op = _ZXB3_ KXBz"‘E

og = 7.25 MPa.

OBeq = /ag + 372

Opeq = 7.30 MPa.

Calcule de oceq:

M, M, N
oc = —KXcs— ZXCZ'I' 5
oc = 7.25 MPa.

Oceq = /UCZ + 372

Oceq = 7-30 MPa.

Calcule de Opeq:

M, M, N
op = _EXD3_ Kxuz"‘g

op, = —3.81 MPa.

Opeq = ’05 + 372

Opeq = 3.90 MPa.
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Chapitre 4: Vérification de la résistance du support

Le max :

2 — . . .
GeqMAX - MAX{GAeq ) GBeq ) GCeq ) GDeq}

G.equAX = 7.30 MPa.

Conclusion :

Pour cette barre le ceq a retenir est :
Oeq = MAX{02 max ; 0imax} = 7.25 MPa.

Nous constatons qu’elle est trés largement inférieure a la contrainte admissible.

4.6 Les contraintes équivalentes maximales :

Nous présentons sur le Tableau 4-2, les contraintes équivalentes maximales dans chaque
barre. La numérotation des barres est expliquée en Annexe 01

N°Barre | O¢qmax(MPa) N°Barre | G¢qmax(MPa) N°Barre | G¢qmax(MPa)

1 1,56 10 0,63 19 13,81
1 2,7 10' 0,63 19' 12,94
2 2,09 11 1,47 20 10,95
2! 7,30 11' 1,47 20' 9,85
3 1,82 12 10,78 21 8,72
3 6,74 12' 13,67 21' 5,44
4 1,84 13 19,9 22 10,66
4 2,57 13' 20,91 22' 10,58
5 7,51 14 11,99 23 10,21
5 6,88 14' 14,87 23" 4,61
6 10,20 15 20,43 24 7,78
6 9,8 DS s 24 8

7 1,34 16 15,01 25 8,49
7 1,59 16' 12,53 25' 8,49
8 0,62 17 11,37 26 4,35
8 0,62 17' 5,11 26' 4,35
9 1,37 18 10,89 27 4,34
9 1,37 18' 5,46 27" 4,34

Tableau 4.2 : Contrainte équivalente maximale de chaque barre
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Chapitre 4: Vérification de la résistance du support

¥4 Deformed Shape (COME1)

Figure 4.16 : contrainte équivalent MAX (barre 15 ©)

e Remarque

La contrainte équivalente maximale dans la structure est o,,,, = 21,23 Mpa , cette valeur est
trés largement inférieure a la contrainte admissible.

e Comparaison avec ’ancien travail

La contrainte équivalente maximale dans la structure est supérieure a celle trouvée dans
I’étude précédente (9.19 MPa). Ce résultat est parfaitement logique, car I’introduction des
articulations rend la structure moins rigide.
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Chapitre 4: Vérification de la résistance du support

4.7 Les deplacements

Nous présentons la déeformée de la structure ainsi que les points ou sont situés les
déplacements maximums suivant X, Y et Z sur les Figures 4.16, 4.17 et 4.18 respectivement.
Ony observe que :

4. Déplacement maximal suivent I’axe X : Xmax = -0.2394 mm
5. Déplacement maximal suivent ’axe Y : Ymax = -0,0827 mm
6. Déplacement maximal suivent I’axe Z : Zmax = - 0,3437 mm

1%, Deformed Shape (COME1) = |[= ] ==

Figure 4.17 : Déformée et déplacement maximal suivant X
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Chapitre 4: Vérification de la résistance du support

¥, Deformed Shape (COME1) ERERES

Pt Obj: 76

Figure 4.18: Déformée et déplacement maximal suivant Y

¥ Deformed Shape (COME1) = =] =

Pt Ob: 73

Figure 4.19 : Déformée et déplacement maximal suivant Z
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Chapitre 4: Vérification de la résistance du support

Remarque :

Toutes les valeurs absolues des déplacements sont tres petites et ne dépassent pas 0.4 mm

On constate que les déplacements dans la structure sont trés petits. Ce résultat valide nos
calculs dans le sens ou le probléme traité est un probleme élastique linéaire.

Comparaison avec I’ancien travail

On remarque que Les déplacements maximums, sont largement plus grands de ceux de
I’ancien travail comme on peut le constater dans le tableau ci-dessous :

Déplacements maximums dans 1’ancien
p

Déplacements maximums dans le travail

travail actuel
Suivant X 0.0098 mm Suivant X  0.2394 mm
Suivant Y 0.0266 mm Suivant Y 0.0827 mm
Suivant Z 0.0942 mm Suivant Z 0.3437 mm

Tableau 4.3 : comparaison des déplacements

Ce résultat est logique, car I’introduction des articulations rend la structure moins rigide.
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Chapitre 5 : Vérification du flambement

Chapitre 5

Veérification du flambement
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Chapitre 5 : Vérification du flambement

5.1 Introduction :

Le flambage est un phénomene physique relevant des principes de la résistance des matériaux.
Lorsqu'une structure est compressée dans le sens de la longueur, elle a tendance a fléchir
perpendiculairement a I'axe de la force appliquée, en raison d'un phénomeéne d'instabilité
élastique. Plus la structure (une poutre, par exemple) est longue et étroite, plus elle est se plie
facilement, mais d'autres facteurs interviennent comme le systéme d'attache de la structure au
niveau des points de compression.

L’objectif de ce chapitre est de vérifier ce phénoméne « flambement » et déterminer 1’allure
de déformation a partir de logiciel SAP2000.

5.2 Vérification de la résistance au flambage :
La vérification du flambage d’une barre en compression consiste a comparer I’effort normal
exerceé sur la barre avec la charge critique donnée par la formule suivante :

Ne = ff XP
Avec :
N, : la charge critique,
fr - facteur de flambement,
P : Charge extérieure égale a 1,37N /mm.
On rappelle ci-dessous la signification du phénomene du flambement :

» Si P < Nc la poutre revient dans sa configuration initiale.
» Si P =Nc la poutre conserve la déformée qui lui a été conférée par la perturbation.
» Si P> Nc la déformée créée par la perturbation va en s'accentuant.

Les étapes du calcul du facteur de flambement avec SAP2000 ont été détaillées dans [1].
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Chapitre 5 : Vérification du flambement

5.3 Présentation des résultats :

La figure (5.1) ci-dessous nous montre l'affichage de ces derniers.

Buckling Factors

File Wiew Format-Filter-Sort ele Optio |
Unitz: Az Mated Buckling Factars ﬂ i
OutputCase | StepType StepMum | ScaleFactor
Text Text Unitless Unitless
» FLAMBEMEM Mode 1 48167431
FLAMBEMEMT Mode 2 120216265
FLAMBEMEMT Mode 3 138.510269
FLAMBEMEMT M ode 4 146.916262
FLAMBEMEMT M ode 5 329.149456
FLAMBEMEMT M ode [ 361.321997
Record: [14] 4] 1 p[p] ofs #dd Tables... Daone |

Figure 5.1 : Facteurs de flambement

Figure 5.2 : premier mode du flambement
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Chapitre 5 : Vérification du flambement

5.4 Calcule de la charge critique :
La charge critique correspond au facteur du premier mode :
N, = f X P =48.167481 X 1,37 = 65.98 N/mm

Nous observons que la charge critique est supérieure a la charge appliquée. Par conséquent la
structure est stable.

Comparaison avec I’ancien travail

On observe que la charge critique (65.98 N/mm) de la structure actuelle est plus faible de
celle de I’ancien travail(181.169 N /mm). Ce résultat est parfaitement logique, car
I’introduction des articulations rend la structure moins rigide.
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Conclusion générale

Conclusion générale

Les principales conclusions de ce travail sont les suivantes :

® | anouvelle structure est moins résistante que I’ancienne. Ce résultat est cohérent, car
I’introduction des articulations rend la structure moins rigide. Néanmoins, la structure
est valide car sa contrainte de Von Mises maximale reste largement inférieure a la
contrainte admissible, et la charge critique de flambement reste largement supérieure a
la charge appliquée.

® Dans I’ancienne structure toutes les liaisons sont parfaites. Dans I’actuelle toutes, a
part les appuis, sont articulées. En réalite, dans la structure en charpente, certaines
liaisons sont parfaites (ou soudées) d’autres sont articulées (ou boulonnées). Le choix
dépend de considérations pratiques non prises en compte dans notre étude. Cependant,
les deux structures étudiées représentent des cas extrémes : la résistance est maximale
dans I’ancienne structure et minimale dans la nouvelle. Le fait d’avoir validé la
résistance dans les deux cas, permet d’affirmer que la structure sera résistante pour
tous les autres choix possibles, a condition que les appuis soient toujours encastrés.

® | a contrainte de Von Mises maximale ainsi que la charge critique de flambement
restent tres inférieures aux valeurs admissibles. Cela veut dire que la structure est
surdimensionnée. En perspective, on doit refaire ce travail avec une section plus
faible.
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ANNEXE 01
Numeérotation des barres



Chaque barre numéro n de la structure est divisée en deux parties n et n’ de méme longueur.
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ANNEXE 02

Efforts internes dans chaque barre



Nous présentons ci-dessous pour chaque barre, les efforts internes maximums et leurs positions.

Barre N°1:

X=12950 mm

End Length Offset [Location] Drisplay Options

Case |COMET | 1End a0t 25 © Sorall for Valuss
ltems [Maior [v2 and M3+ [Single vakied =] [UD'UDDUUIL"”‘"; & Show Max
JEnd: | gt £2

0,000

1295.00 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in W, Concentrated Moments in N-mm]
Dist Load (2-dir)
0,00 H/mm
t1295,00 mm
Pasitive in -2 direction

Resultant Shear

Shear ¥2
27BN
&t 1295,00 mm

Resultant Moment

Moment M3
3343 49 N-mm
4t 1255,00 mm

Deflections
Deflection [2-dir)
0001636 mm
809,38 mm
Fasitive in -2 direction
" Absolute ¢ Relative to Beam Minimum ' Relative to Beam Ends

Reset to Initial Units Units |M,mm.C *

X=1139,03 mm

End Length Offset [Location) Display Options

Case |COMET - 1End: [Jt 25 & Serol for Walues
ltems [Msicr [v2 ard W3]+ | [Single valusd | [DD'UDUDDIL"IL‘} " Show Max
JEnd |t 82 Location
0,000 i

(1295.00 mm) [(19803 om

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [2-dir)
0.00 Mrm

4t 1139,03 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
278N
4t 1139,03 mm

Resultant Moment

Moment M3
291053 N-mm
4t 1139,03 mm

Deflections
Deflection [2-dir)
0,00080 mm
at1133.03 mm
Pasitive in -2 direction
" Absolute © Felative to Beam Minimum & Relalive to Beam Ends

Fieset ta Iniial Units Units [M,mm.C =

End Length Offset [Location) | [~ Display Options

Case [COMB1 = 1End: |ut 25 & Soioll for Valuss
tems [Minor [v3 and M2) | [Single valued | %”D”nurm € Show Max
JEnd: | e 82 Location
0,000 mm

1295.00 mm) [E ]

Equivalent Loads - Free Bady Diagram (Concentrated Forces in M, Concentrated Maments in M-mm)

- Dist Load (3-dir)
0,00 N
at 1235,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
209N
at 1235,00 mm

Resultant Moment

Moment M2
708,15 N-mm
&t 1235,00 mm

Deflections
Deflection [3-dir)
0.000000 rmm
at 295,00 mm
Pazitive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset ta Iniial Linits Units [N,mm.C =

End Length Offset [Location] | [~ Display Options

Case |COMET | 1 End: | g 25 *  Serollfor Values
Items |Axia\[PandT] j‘S\ng\evaluedj [DUDUDDDnTmn} " Show May
JEnd | Jt: €2 Location
0,000

[1295,00 mm] 1295,00 i

Equivalent Loads - Free Body Diagram (Concentrated Farces in M, Concentrated Torzions in M-mm)

Dist Load [1-dir)
8.482E-02 N/mm

at 1285,00 mm
Positive in -1 direction

Resultant Axial Force

Agxial
143024 N
at1285,00 mm

FResultant Torsion

Torsion
E76.07 N-mm
at 1285,00 mm

Reset to Initial Units Units [N, mm.C  ~

End Length Oifset (Location] | |- Display Options

Case |COMET | \-End: g 25 " Serol for Yaluss
tems [Miror (V3 and M2) | [Single valued | [Dn'DnDnDnTr;n] & ShowMax
J-End: | JE B2
0,000 mm
[1295.00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Cancentrated Moments in M-mm)

Dist Load [3-dir)
0,00 MAmm

at 129500 mm
Fuogitive in -3 direction

Resultant Shear

Shear ¥3
203N
at 129500 mm

Resultant Moment

Moment M2
-1034,63 N-mm
4t 1139.03 mm

Deflections
Deflection [3-dir)
-0,003468 mm
at B47.50 mm
Fositive in -3 direction
" Absalute " Relative to Beam Minimum ¥ Relative to Beam Ends

Reset ta Initial Units Urits [N, mm,C

End Length Offset (Location] Display Options

Case |CDMB1 j 1-End: |t 25 &+ Scroll for Yalues
ltems [&xial P andT) =] [Single valued | [Dduuuuunm ' Show Mas
JEnd |0 62 Location
0,000 ram

[1295,00 mm) 113303 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T orsions in M-mm)

Dist Load [1-dir)
8,422E-02 N/mm

3t 1138.03 rmm
Fositive in -1 direction

Fesultant Arial Force

Axial
144347 N
at 133,03 mm

Fesultant Torsion

Torsion
E7E.07 M-mm
3t 1138.03 rmm

Fieset to Initial Units Urits |M.mm.C




Barre N° 1’ :

X=12950 mm

End Length Offsst (Lacation)| -~ Display Dptions

Case [COMB1 | 1End: ot &2 " Scioll for Values
ters [Major [vZ and M3) = [Single valued = [UD'UUDUUHTIL”] & ShowMax
JEnd [Jt 28

0,000 rmm

11295,00 mra)

E quivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in N-mm)

Dist Load (2-dir)
0.00 N/mm

at 1235.00 mm
Faositive in -2 direction

Fiesultant Shear

Shear V2

167.55 N

at 1235.00 mm
FResultant Moment

Moment M3

6482441 N-mm

at 1235.00 mm
Deflections

Deflection [2-dir)

-0.004081 mm

at 113213 mm

Faositive in -2 direction
" Absolute " Relative to Beam Minimum * Relative to Beam Ends

Fieset to Initial Units Units [N, mm, € =

X=847,68 mm

End Length Offset (Location] Display Optiong

Case [COMBT ~| 1End |t B2 Sl for Values
ltems [Minor [v3 and M2 =] [Single valued | [”D'DDDD””"‘:'"“] " Show Max
J-End |Jt 28 Location

0,000 rom
11295.00 mm) 1295,00 mm
E quivalent Loads - Fres Body Diagram (Concentrated Forces in N, Concentiated Moments in N-mm)
151 Py Dist Load (3-din)
0,00 N/mm
at 129500 mm
Positive in -3 direction

Fesultant Shear

Shear V3

241N

at 129500 mm
Resultant Moment

Moment M2

-4.50 N-mm

at 1296,00 mm
Deflections

Deflection [3-dir)

0.000000 ram

&t 1235,00 mm

Positive in -3 direction
" Absolute " Relative to Beam Minimum " Relative to Beam Ends

Fiaset 1o Inial Units Urits

End Length Dffset (Location] | - Display Options

Case [COMB1 - £ | B2 #  Scrol for Vales
Items |Ama| [PandT] j |5\ng\a valusdj [DDDDDDDHT*? " Show Max
JEnd: |Jt: 26 Location
0.000 rorn

125,00 ) E

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in N-mm|

Dist Load [1-dir)
8.482E-02 N/mm

at 129500 mm
Pasitive in -1 direction

Resultant Axial Force

Agxial
-33215N
at 129500 mm

Resultant Torsion

Torsion
-1583,35 N-mm
at 129500 mm

Fieset to Initial Urits Units |M,mm,C

End Length Offsat (Location] | - Display Options

Case |COMBT - End: | gt 82 & Soroll for Values
ters [Major V2 and 3] | [Single valued =] e £ Show Max
J-End |Je 26 Location
0,000 i

(1295.00 mm) 847.68 mm

Equivalent Loads - Fres Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)
Dist Load [2-dir)
0,00 Hémm

at 347,68 mm
Faositive in -2 direction

Resultant Shear

Shear ¥2
278N
at 847 68 mm

Resultant Moment

Moment M3
BE9E.63 N-mm
at 847 68 mm

Deflections
Deflection (2-dir)
-0,001369 mm
at 847 68 mm
Positive in -2 direction
o Absolute " Relative to Beam Minimunm @ Relative to Beam Ends

Fieset to Initial Units Units [N, mm,C ~

End Length Offset [Location] -~ Display Options

Case ‘CDMB1 j 1End: |Jt B2 " Scroll for Yalues
ttems [Minor [v3 and M2] _~ | [Single valued ~ | [E'D'”D”D”m”’r;”] @ Show Max
J-End: |Je 26

0,000 mm

(1236,00 mm)

Equivalent Loads - Free Body Diagram [Concentiated Forces in M, Concentrated Moments in M-m)

Dist Load [3-dir)
0,00 N

at 1295,00 mm
Positive in -3 dirsction

Resultant Shear

Shear ¥3
241N
at 1295,00 mm

Resultant oment

Moment M2
074,81 N-mm
5t 847,68 mm

Deflections
Deflection [3-dir)
0,002809 rarn
at 809,38 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta [nitial Units Urits |M.mm.C  «

End Length Offset [Location] Dizplay Options

Case |COMB1 2| |End |4 82 & Scroll far Values
Items |Ax|a| [PandT] ﬂlSmglevalusdﬂ [DDD&.D;T] 7 Show Max
JEnd: |t 26 Location
0,000 mm

[1295,00 mim) 84768 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torgions in N-mm]

Dist Load (1-dn)
8.482E-02 N/mm

at 847 B8 mn
Positive in -1 direction

Resultart &xial Force

Axial
135833
at 847 B8 mn

Resultant Tarsion

Torsion
E76,07 H-mm
at 847 68 mm

Reset to Initial Units Units |M.mm, C «




Barre N° 2 :

X=139,03 mm X=1139,03 mm

End Length Offset [Location] | — Display Dptiors End Length Offset [Location] | - Display Options

Case [COME1 | 1End: | gt 29 © Boroll for Waluss Case |[COMB1 | 1End: |t 23 @ Serol for Values
ltems [Major [¥2 and M3] =] [Single valued ~] [%!]D“U”n’:‘“’:‘] @ Show Max Items  [Major 12 and M3) =] [Single valued | %Pﬂouong"ng'} " ShowMax
LEnd |t 54 JEnd |Jr B4 Locatio
{1235 08 ) 01295 50 EET

Equivalent Loads - Free Body Diagriam [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load [2-dir)
0,00 N/mm
at1139,03 mm
Positive in -2 direction

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentiated Moments in -mr]
Dist Load (2-dir)
0,00 Hémm

5t 1295,00 mm
Positive in -2 direction

Resultant Shear Resultant Shear

Shear V2 Shear V2
L5 N 124N
at 1139,03 mm at1139,03 mm

Resultant Moment Resulkant Moment

Moment M3 Moment M3
-3075,23 N-mm 113147 N-mm
&t 133,03 mm at 1133,03 mm

Deflections Deflections
Deflection (2-dir) Deflection [2-dir)
-0.002067 mm -0.000739 mm
_ Fovee 1 2 _ Postnen 34
Pasitive in -2 direction Positive in -2 direction
© Absolute " Relative to Beam Minimum @ Relative to Beam Ends " Absolute " Relative to Beam Minimum + Relative to Beam Ends

Fleset to Initial Units Units [H.mm,C = Reset to Initial Units Units [W.mm.C =

End Length Offset [Location] | — Display Options End Length Offset [Location] | - Display Options

Case [COMET =[] vene o 29 @ Serollfor Yalues Case [COMET ERITE 2 Bl
2,000
e [Minor (V3 and M2) =] [Single valed =] T " Show Mas eme [Minor (V3 and MZ) v ] [Single valued =] BL000 & ShowMax
JEnd: |t B4 Location JEnd | ot B4
0,000 o 0,000 e

1295,00 mm] 133,03 mm [1235,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (3-dir)
0,00 M /mm

5t 1295,00 mm
Positive in -3 direction

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-rm)

Dist Load (3-dir)
0,00 Nmm

at 139,03 mm
Positive in -3 direction

Resultant Shear Resultant Shear

Shear ¥3 Shear V3
EBBN 916N
at 139,03 mm at 1296,00 mm

Resultant Moment Resultant Moment

Moment M2 Moment M2
944,21 N-mm 131915 Nerm
4t 133,03 mm 5t 1133,03 mm

Deflections Deflections
Deflection [3-dir) Deflection [3-dir)
-0,000321 mm 0001713 mm
&t 128,03 mm at 971,25 mm
Fasitive in -3 direction Positive in -3 direction
" Absolute " Relative to Beam Minirmum (+ Felative to Beam Ends " Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Fieset to | itial Units Unite [N, mm, € Rieset to Iritial Linits Units [N om.C =

End Length Offset (Location) — Display Options End Length Offset [Location] | — Display Options
Case [COMBT ~l |End: |4t 29 & Scroll for Vales Case [COME1 =l € |Jr 29 @ Serollfor Values
0,000 mm . 0,000 mm
Items |Ama\ [PandT] j ‘SIHQ\E valued j {000 ) " Show Max Items |Ax|a| [PandT) j |5mgle valued j 10,00 mm] " Show Max
JEnd: |t 64 Location JEnd: | Jt 64 Lacation
0,000 mm 0,000 mm
(1295,00 ) 139.03 mm [1295.00 mm) 1139.03 i
Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Cancentrated Torsions in M-mm] Equivalent Loads - Free Body Diagram (Concentrated Farces in M, Concentrated Tarsions in M-mm]

Dist Load (1-dir)
8.482E-02 Némm

4t 1139,03 mm
Positive in -1 direction

Dist Load [1-di)
8.482E-02 N/mm

at 133,03 mm
Positive in -1 direction

Resultant Axial Force Resultant Axisl Force
Axial Axial
-2014, 69N -1BBIEF N
at 133,03 mm 3t 1133,03 mm
Resultant Torsion Resultant Tarsion

Torsion Torsion
-1.59 N-mm -521.,50 N-mm
at 139,03 4t 1139,03 mm

Feset to Initial Units Units [N, mm,C Reset to Initial Lnits Urits |M.mm.C +




Barre N° 2’ :

X=847,68 mm

End Length Offset [Location] Display Options
Case |COMB1 ] \End: |t 64  Seroll far Values

Items |Maio| (W2 and M3) j |Single valued ﬂ [D[‘IUDDDDrTrm & Show ha
JEnd: | Jt 30
0,000 mm
(1295,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir)
0,00 M /mm

3t 1285.00 mm
Faositive in -2 direction

Resultant Shear

Shear V2

530N

3t 1235.00 mm
Resultant Moment

Moment M3

237847 N-mm

3t 847,68 mm
Deflections

Deflection [2-dir)

0.0015919 mm

3t 647,50 mm

Faositive in -2 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset to Inial Units Urits [N.mm.C =

End Length Offset (Lacation) | — Display Options

Case |COMB1 ~| 1End | ot B4 & Soroll for Values
Items ‘MinorNS and M2) jlﬁmgleva\uedﬂ [UﬁDUUUDr;nr:; " Show Max
J-End: | Ut 30 Location

0,000 mm

[1295,00 mm] 84768 L
Equivalent Loads - Free Body Diagram [Concentrated Farces in N. Cancentrated Maments in N-mm)
Dist Load [3-dir)
0,00 Nmm
at 847 68 mm
PFasitive in -3 direction

Resultant Shear

Shear ¥3

916N

at 847 68 mm
Resultant Moment

Moment M2

-7869,32 N-mm

3t 547,68 mm
Deflections

Deflection [3-dir)

0000203 rarn

3t 547,68 mm

Positive in -3 direction
" Absolte " Relative to Beam Minimum + Relative to Beam Ends

Reset to Initial Units Units |M, mm.C ¥

End Length Dffset (Location) | — Display Options

Case [COMBT -] VEndt | or 54 & Scrall for Values
Items |Ama| [PandT) j |S\ngle va\uadj [DD'DDDDD;‘“[;? " Show Max
JEnd [Je 30 Location

0,000 mm

[1295.00 mm) 847,68 am
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torgions in M-mm)
Dist Load [1-di)
BL482E-02 N/mm
at B47 68 mm
Positive in -1 direction

Resultant Axial Force

Axial
-1584,54 N
at Bd7 B8

Resultant Torsion

Torsion
521,50 N-mm
at Bd7 B8

Reset to Iritial Units Units hd

X=1295 mm

End Length Offset Location) Display Options

Case [COMB1 ~| 1Erd |t B4 & Scroll for Values
ltems [Major [v2 and M3) | [Single valued | o € Show Max
JEnd:[Jt 30 Losation
0,000 rm

(1295.00 rmm) 1295,00 T

Equivalent Loads - Free Body Diagram [Concentiated Forces in N, Concentrated Moments in N-mm)
Dist Load [2-dir]
0,00 N #mm

at 1295,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2

530N

3t 1255.00 mm
Resultant koment

Moment M3

5,02 N-mm

3t 1255.00 mm
Deflections

Deflection [2-dir)

0,000000 rarn

&t 129500 ram

Positive in -2 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset to Intal Units Urits [N.rom, C =

End Length Difset (Location)| - Display Oplions

Case |COMB1 | 1End: o B4 & Scrollfor Values
tems [Major (2 and M3] _~ | [Single valued =] [”D-”D”D“mmr;”] " Show Max
JEnd:|Je 20 Lacation
0,000 mm

[1235.00 ram] 129500 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir)
000N/ mm

at 295,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2

530N

at 295,00 mm
Resultant Moment

Moment M3

-5,02 M-ram

at1295,00 mm
Deflections

Deflection [2-dir)

0000000 rorn

at1295,00 mm

Pasitive in -2 direction
" Absolute (™ FRelative to Beam Minimum ¥ Felative to Beam Ends

Fissso b Iritisl Llvits Units [N mm,C ~

End Length Dffset [Location] — Display Dptions

Case |EUMET j End: | a1 B4 = Scroll for Values
Items |Axia| [PandT) j |5ingla valued ﬂ [DDD&.DD;:G " Show Max
JEnd: |Je 30 Lacatian

0,000 mm

(1295,00 mm) 1296.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)
Dist Load [1-dir)
8,482E-02 N/mm
4t 129500
Positive in -1 direction

Resultant Axial Force

Axial
283.80N
at 1255.00 rom

Resultant Torsion

Torsion
1233.95 N-mm
&t 1255.00 rom

Aeset to Initial Units Urits |M, mm.C =



Barre N° 3 :

X=1139,03 mm

End Length Offset [Location) Display Options:

Case |COMB1 ~| 1End: |Jr 31  Soroll far Values

ltems [Major (v2 and 3] =] [Single valued ~| [UD'UDUDUrm @ Show Max

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Maments in M-mm]

Dist Load [2-dir]
0,00 N /mm

&k 1295,00 mm
Positive in -2 direction

Fiesultant Shear

Shear V2
020N
at 1295,00 mm

Resultant Moment

Moment M3
175941 N-mm
at1139,03 mm

Deflections
Deflection [2-dir)
0001695 mm
at 547,50 mm
Pasitive in -2 direction
" Absohite " Relative to Beam Minimum (¢ FRelative to Beam Ends

Reset to Initial Units Urits [N mm.C _»

End Length Offzet [Lacation) Dizplay Optians

Case |COMB1 | | Endt |t 31 " Scrall far Values
Items ‘Mmorl\f’?andMZ] ﬂlSmg\eva\uedﬂ [DD‘UDDDDHT“TJ + Show Max
J-End: | Jt 65

0,000 rm

(1295.00 mm])

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 N Amm

at 1295,00 mm
Pasitive in -3 direction

Resultant Shear

Shear V3

BEIN

at 1295,00 mm
Resultant Moment

Moment M2

-2427 37 N-mm

at 113903 mm
Deflections

Deflection (3-dir)

-0,005478 mm

at 809,38 mm

Positive in -3 direction
" Absolute " Relative to Beam Mirirnurn @ Relative to Beam Ends

Fieset to Inial Urnits Urits [M.rm. © =

End Length Offset [Location] | [~ Display Options

Case [COMET - End: ot 31 " Sorol for Values
lems [AsialPand T) <] [Single valued =] [“U-”U“D“r;"r:; & Show Max
JEnd [Jr 65
0,000 rarn
(1235,00 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir)
8,482E-02 M/

at 133,13 mm
Positive in -1 direction

Resultant Axial Force

Axial
-1871.38 N
at 0100 mm

Resultant Torsion

Torsion
5889 N-mm
at 1295,00 mm

Fieset t Inital LInits Units [M.mm.C ~



Barre N° 3’ :

X=847,68

End Length Qffset (Location) Display Options
Case |COMET | 1End: [0t 65 © Sciollfor Values

Items |Ma\m (+2 ahd W3] j |Smg\e walued j [UdUUDDDrrTrrrS &+ Show Max
JEnd |Jt: 32
0.000 mm
[1295.00 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Dist Load [2-dir]
0,00 M from

at 1296,00 mm
Positive in -2 direction

Fesultant Shear

Shear V2
162N
at 129500 mm

Fesultant Moment

Moment M3
-5191.80 N-rm
at 847,68 mm

Deflections
Deflection [2-dir]
-0,003286 mm
at 647,50 mm
Pasitive in -2 direction
" Absolute " Felative to Beam Minimum & Relative to Beam Ends

Feset to Initial Units Units |N, mm,C

End Length Offzet [Lacation] Digplay Options

Case |COMB1 - 1End: |t 65 & Scroll for Values
ltems  [Minor (/3 and M2) | [Single valued ] [UﬁDDUDUrm} " Show Max
JEnd |t 32 Location
0,000 mm

(125500 mm] 847,68 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 M/mm

at 847 68 mm
Positive in -2 direction

Resultant Shear

Shear V3

849N

3t 847,68 mm
Resultant Moment

Moment M2

E174.08 N-mm

at 847 68 mm
Deflections

Deflection [3-dir)

-0,004330 mm

3t 847,68 mm

Paositive in -3 direction
" Absolute © Relative to Beam Minimum &+ Relative to Beam Ends

Fleset to lritial Linits Urits [W.mm.C =

End Length Offset [Location] Digplay Options

Case |COMB1 | 1End: | ok &5 & Seroll far Values
Items ‘Axlal [PandT] j ‘Smgle valuedﬂ [UﬁD[ID[IUnTn:r; " Show Max
JEnd | e 32 Location
0.000 mm

[1295,00 mm] 847,68 mm

Equivalent Loads - Free Body Diagram [Concentated Forces in N, Concentrated T orsions in M-mm)
Dist Load (1-dir)
8,482E-02 M/mm

3t 847,68 mm
Positive in -1 direction

Resultant Axial Force

Axial
-160B,94 N
3t 847 B8 mm

Resultant Torsion

Torsion
998,68 N-mm
3t 847,68 mm

Rreset to Initial Linits Units [W,mm,C =

X=1295 mm

End Length Offset (Location] | - Display Dptions

Case |COMET ~| 1End: | it 65 @ Serol for Values
Iterns: ‘MaiorN2 and M3) j‘single valuedﬂ [DEiUUDUDmn1rrrG  Show Max
JEnd |Jr 32 Location

0.000 mm

(1295.00 rrrn) 1295,00 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in M-mm)
Dist Load [2-dir)
0,00 M rom
3t 123500 mm
Faositive in -2 direction

Fiesultant Shear

Shear V2
-11E2N
3t 1235,00 mm

Resultant Moment

Moment M3
5.02 N-mm
5t 1295,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
3t 1295,00 mm
Positive in -2 direction
" Absohte " Relative to Beam Minimum ¢ Relative to Beam Ends

Fieset to Iniial Units Urits [M.om.C =

End Length Offset (Lacation)] Dizplay Optiohs:
Case |EEIMB1 j -End: |Jt &5 " Seroll for Values

ltems [Minor (V3 and MZ) =] [Single valued = | [DD'DUDUD%:} @ Show Max
JEnd: | 32
0,000 mm
(125,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Maoments in M-mm)

Dist Load (3-dir)
0,00 Nmm

at 1295.00 mm
Pasitive in -3 direction

Fiesultant Shear

Shear V3
109,74 N
at 129500 mm

Resultant Moment

Moment M2
-42887 53 N-mm
at 1295.00 mm

Deflections
Deflection [3-dir)
0013838 mm
at 113313 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Urits [N, mm,C »

End Length Offset [Lacation] Dizplay Options

Case |COMBY | \End: | e 65 & Scrallfar Values
Itemns |Ax\a\ [PandT] lemgle va\uadj [DD‘UDUDDrm} " Show Max
JEnd |t 32 Location
0,000 mm

(1295.,00 mr) 129500 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)

" Dist Load (1-dir)
8,482E-02 N/mm
3t 1235,00 mm
Pasitive in -1 direction

Resultant &xial Force

Axial
2B9.EI N
3t 1295,00 mm

Resultant Torsion

Torsion
130,12 Nemm
3t 295,00 mm

Reset to rifial Urits Units [N.mm © =




Barre N° 4 :

X =0mm

End Langth Dffsat [Lanation) |~ Display Options
Case |COMBI =l \End: | Jr 27  Sorall for Values

ltems [Meior (42 and M3) =] [Single valued ]| F & Show Max
JEnd: |1t 63
0,000 mrm
(129,00 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)
Dist Load [2-dir)
0,00 N Amm

3t 128500 rmm
Fositive in -2 direction

Resultant Shear

Shear ¥2
325N
at 1295,00 mm

Resultant Moment

Moment M3
397552 N-mm
3t 0,00 mm

Deflections
Deflection [2-dir)
0,001907 mm
at 485,63 mm
Positive in -2 direction
 Absolite " FRelative to Baam Minimum & Relative to Beam Ends

Feset ta Initial Units Units [N mm,C =

End Length Offset [Location) Dizplay Optiohs

Case [COMB1 ~] VEnd: | g 27 @ Seroll for Values
tems [Minor (V3 and M2) ] [Single valued ~| [”D'“D“D“r;"r;"] C Show Max
JEnd | Jr: 63 Location
0,000 min

[1295.00 mm) 0.00 L

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated toments in N-mm]

251, 1g 18!

Dist Load (3-dir)
0,00 M rmm
at 0.00 mm
Pasitive in -3 direction

Resultant Shear

Shear ¥3
105N
at 0.00 mm

Resultant Moment

Moment M2
261.10 N-mm
at 0,00 mm

Deflections
Deflection (3-dir]
0,000000 mm
at 0.00 mm
Pasitive in -3 direction
 Absolute " Relative to Beam Minimum * Relative to Beam Ends

Pl b Iritisl L vits Urits [N mm C =

End Length Offset (Location] Display Optiohs

Case |COME1 - |End: gt 27 & Serol for Values
Items |Axla\ [PandT) lelngls valusdﬂ [DDUUUUU"r:’\"r:’; 7 Show Max
JEnd |t B3 Location
0,000 mrn

(1295,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Farces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir)
8,482E-02 Némm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
188135 N
at 0,00 mm

Resultant Torsion

Torsion
-26,19 N-mm
at 0,00 mm

Feset ta Initial Units Units [H.mm,C =

X=1295 mm

End Length Offset [Location] 1~ Display Options

Case |COMB1 ~| VEnd: | e 27 @ Seroll for Values
ltemns [Major (v2 and M3+ | [Single valued +| [UﬁUUUUUnTrrrG " Show Max
J-End: |Je 63 Lacation
0,000 mm

1295.00 mm) 129500 mm

Enquivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-dir)
0,00 N mm

&t 125,00 mm
Faositive in -2 direction

Resultant Shear

Shear V2
326M
3t 128500 rmm

Resultant Moment

Moment M3
-234.26 N-mm
at 1236,00 mm

Deflections
Deflection [2-dir]
0,000000 rm
at 1296,00 mm
Positive in -2 direction
" Absolite " Rielative to Beam Minimum (& Felative to Beam Ends

Fieset to Iital Units Urits [N.mm, =

End Length Offset [Location) Display Optiohs
Case [COME | End: |4t 27 " Soroll for Valuss

tems [Minor (/3 and M2] _~ | [Single valued =] [DﬁDDDDDrvTrS & Show Max
JEnd |4t 63
0,000
(1235,00 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load [3-dir]
0,00 N/mm

at 1295,00 mm
Paositive in -3 direction

Resultant Shear

Shear ¥3
1.05 N

at 1295,00 mm

Resultant Moment

Moment M2
-1093,88 M-rmm
at 1295,00 mm

Paositive in -3 direction

Deflections
Deflection (3-dir)
-0,002412 mm
at 809,38 mm

 Absolute " Relative to Beam Minimum (¢ Relative to Beam Ends

Reset to Initial Units Urits |M.mm.C =

End Length Offset [Location) Digplay Options

Case |COME1 = 1End: |ur 27 & Scroll for Values
Items ‘Ax\al [PandT) j |S\ngle walued j [DEiDUDUDnTn:} " Show Max
J-End: |Jt: B3 Lacation
0,000 mm

[1295,00 mm) E ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load (1-dir)
0.452E-02 N/mim

at 1255,00
Paositive in -1 direction

Resultant Axial Force

Axial
1441 50N
3t 1295,00 rom

Resultant Torsion

Torsion
-26.19 N-mm
3t 1295,00 rom

Fieset to Initial Units Units [M.mm.C =




Barre N° 5 :

X=285 mm

End Length Offset [Lacation] Dizplay Options
Case |COMB1 =] 1End: |Jt 15 ¢ Scrollfor Values

ltems [Major [V2 and M3) _~ | [Singie vahued =] [%UUUDUr:\nr:; & Show Max
JEnd |t 57
0,000 rmm
[EE0,00 )

Equivalent Loads - Fiee Body Disgram [Concentiated Forces in M. Concentrated Moments in N-mm)

Dist Load (2-dir)
0,00 M/rmm

at 680,00 mm
Faositive in -2 direction

Resultant Shear

Shear ¥2
530N
at 285,00 mm

Resultant Moment

Moment M3
921346 N-om
at 285,00 mm

Deflections
Deflection [2-dir)
0,001 474 mm
at 412,50 mm
Faositive in -2 direction
" Absolute " Relative to Beam Mirimum + Relative to Beam Ends

Fiset o il Unis Unis

End Length Offset [Location] | [~ Display Options

Case |COMET | \End: |k 15 & Scrallfor Valies
Items |M\norN3andM2] le\nglevaluadj [DUD&.UD’_;:} " Shaw Max
JEnd: |JE 57 Location
0,000 mm

(B50,00 ) 25 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in H-mm)
" Dist Load (3-dir)

8,482E-02 Némm

4t 285,00 mm

Positive in -3 direction

Resultant Shear

Shear V3
25062 N
4t 285,00 mm

Resultant Moment

Moment M2
18359,22 N-mm
at 285,00 mm

Deflections
Deflection [3-dir)
0,013712 mm
at 285,00 mm
Positive in -3 direction
" Abeolute " Relative to Beam Minimum & Relative to Beam Ends

Fissel to lital Urits Urits [M.om.C =

X=40 mm

End Length Offzet [Location] Display Options

Case |COMBT ~| |End |4t 15 & Seroll for Values
Itemns |Maijor (V2 and M3) v | [Single valued | [DUDUDUD;‘"’_;? ™ Show Max
JEnd: |t 57 Location
0,000 rm

[BE0.00 mm) 40,00 mm

Equivalent Loads - Free Bady Diagram (Concentrated Forces in N, Concentrated Maoments in M-

Dist Load [2-dir]
0,00 M /rom

&t 40,00 mm

548, 26 Paositive in -2 direction

Resultant Shear

Shear V2
2078E-1E N
at 40,00 ram

Resultant Moment

Moment M3
-4.155E-15 H-mm
&t 40.00 mm

Deflections
Deflection [2-dir]
0,000 55 mm
&t 40,00 mm
Paositive in -2 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Urits [N, mm, C

End Length Offset [Location] | — Display Options

Case |COMB1 | 1End: e 15 " Seroll for Values
Items |Minor[\u‘3 and M2) jlsinglevaluedj [UﬁUUUUDrrTr;q &+ Show Max
J-End: |JE 67
0,000 mm
[660.00 mm]

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [3-dir]
8.482E-02 N/mm

&t 265,00 mm
Positive in -3 direction

Fesultart Shear

Shear ¥3
28041N
&t 40,00 mm

Resultant boment

Moment M2
-47794,24 N-mm
at 40,00 mm

Deflections
Deflection [3-dir)
0,018218 mm
at 412,50 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimurn + HRelative to Beam Ends

Fieset ta Iniial Units Units [N mm,C ~

End Length Offset [Location] — Display Options

Case |COMET 2 |End: [ay 15 & Seroll for Values
ltems [&del Pand T v [Single valued v ] Fd”U“U“rg‘m"}  Show Max
J-End: [Jt 57 Location
0,000 mm

(650,00 mm) 285,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)]

Dist Load [1-dir)
0,00 MAmm

4t 285,00 mm
Positive in -1 direction

FResultant Axial Force

Asial
12439 N
at 285,00 mm

Fesultant Torsion

Torsion
5,02 N-mm
at 285,00 mm

Reset to Initial Units Urits |M,rom, C »

End Length Offset [Location] Display Options

Case |COMB1 Bl 1Endt |k 15 & Sciol far Values
Items ‘Ax\al [Pand T] j ‘Single va\uedd [DEiDUDUDnTn:} " Show Max
JEnd: |k 57 Location
0,000 mm

(660,00 mm) 40.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Tarsians in N-mm)
- g Dist Load (1-du)
0,00 W frm
3t 40,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
000N
at 40.00 mm

Resultant Torsion

Torsion
0,00 M-mrm
at 40.00 mm

Fesat to Initial Units Units [N.mm.C =




Barre N° 5’ :

X=0mm

End Length Dffset [Location] Display Optiohs

Case |COMBI | \End: |t 57  Sorol for Values
Items |Maio| (W2 and M3 ﬂlsingle valuedﬂ [U[IEIIJU[IUHTIT] & Show Max
JEnd | Jt 18
0,000 ram
(EE0,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (2-dir)
0,00 N/mm

&t BE0.00 mm
Fositive in -2 direction

Resultant Shear

Shear ¥2

-11.62N

at 495,00 mm
Resultant Moment

Moment M3

-7999.08 M-mm

at 0.00 mm
Deflections

Deflection (2-dir)

-0,001190 mm

&t 247,50 mm

Positive in -2 direction

" Ahsolute " Relative to Beam Minimum & Relative to Beam Ends

Feset to Initial Units Units [N.mm.C =

End Length Dffsat [Location]| - Display Options

Case |COMB1 ~| 1End a0t 57 & Soiol for Values
tems [Minar [v3 and M2] | [Single valued | [Dn'ununorm " Show Man
JEnd: | 16 Losation
0,000 mm

(560,00 ) 0.00 m

Equirvalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)
5 Dist Load [3-dir)
8,482E-02 N/mm
4t 0,00 mm
Positive in -2 direction

Fesultant Shear

Shear V3

1450 M

4t 0,00 mm
Resultant Moment

Moment M2

27677.77 N-mm

4t 0,00 mm
Deflections

Deflection [3-dir)

0000000 mm

4t 0,00 mm

Positive in -3 direction

" Absolute " Relative ta Beam Minimum " Relative to Beam Ends

Fieset to Inial Urits Urits [M.om.C =

End Length Offset [Location] Digplay Options

Case |COMET -] \End: |t 57 & Sorol for Values
ltems [Adsl Pand ] ] [Single valued =] [Uduuuuum " Show Max
JEnd [Je 18 Losation
0,000 rm

[B50,00 i) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Farces in W, Concentrated Tarsions in M-mm)
" - Dist Load [1-dir)
o an 7
58,64 168,74 0,00 N/mm
at 0.00 mm
Positive in -1 direction

Resultant Axial Force

Asial
HL10H
3t 0,00 mm

Resultant Torsion

Torsion
6,02 N-mm
2t 000 mm

Feset to [nitial Units Urits |M_rom, C =

X=620 mm

End Length Offset [Lacation] Display Options

Case |COME1 | 1End: |ut 57 @ Somol for Vales
Items |MainrN2andM3]lemglevaluadﬂ [DUD&.DQ_;? " Show Max
J-End: |Jt 16 Location
0,000 rmm

(560,00 mm) 620,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (2-dir)
0,00 Mmm

at 620,00 mm
Positive in -2 direction

Resultant Shear

Shear V2

182N

at 620,00 mm
Fesultart Moment

Moment M3

113012 N-mm

at 620,00 mm
Deflections

Deflection [2-dir)

-0.000124 mm

at 620,00 mm

Positive in -2 direction

" Absolute " Relative to Beam Minimumn &+ Relative to Beam Ends

Reset to Initial Units Units |H.mm,C =

End Length Offset (Locatian) Display Options
Case [COMB1 ~] \Ernd: |t 57  Scroll for Values
lterms: [Minor [v3 and M2] | [Singls valued ~ | T @ Show Max
JEnd |JE 16
0,000 mrm
[BE0.00 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load (3-dir]
6.482E-02 M/mm

at 335,00 mm
Positive in -3 direction

Resultant Shear

Shear ¥3

26630 N

at 520,00 mm
Resultant Moment

Moment M2

-42955,39 N-rm

ak 520,00 mm
Deflections

Deflection [3-dir)

0.025245 mm

at 247 50 mm

Positive in -3 direction
" Absolute " Relative to Beam Minimum ¢ Relative to Beam Ends

Fieset to Iital Urits Urits [N.mm, C =

End Length Offset [Location] Display Options

Case |COMB1 | \End: | 57 & Scroll for Values
Items |Axial (FandT) ﬂ |Smg\e valuedj [[lﬁDDDDDnTrrrG (= Show Max
J-End: |t 18 Location
0,000 mm

[BE0.00 mm)] E20.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Tarsions i N-rnm)

Dist Load [1-dn)
0,00 M /rom

&t 20,00 mm
Positive in -1 direction

Fiesultant Axial Force

Axial
10974 N
&t 520,00 mm

Resultant Torsion

Torsion
5,02 MN-mm
&t 520,00 mm

Reset to nitial Units Units |N.mm =




Barre N° 6 :

X=285 mm

End Length Offset (Location] Display Options

Case |COMET | 1End: | 12 © Serollfor Values
Items ‘Maiol V2 and M3) ﬂlﬁingle valuedj [[lljDDD[?r;"r:} &+ Show Max
J-End: | Jt: 56
0,000 mm
(660,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir]
0,00 M Amm

at 680,00 mm
Positive in -2 direction

Resultant Shear

Shear V2

E45N

at 680,00 mm
Resultant Moment

Moment M3

7481.81 N-mm

at 285,00 mm
Deflections

Deflection [2-dir]

0.001048 mm

at 412,50 mm

Positive i -2 direction
" Absolute " FRelative to Beam Minimum {+  FRelative to Beam Ends

Reset to Iniial Units Units [N mm.C =

End Length Offset [Lacation] Display Options

Case |COMB ~| 1End: e 13 & Seroll for Values
ttems [Mincr (/3 and M2) _~ | [Single valusd ~| [UD'UDUDDrm € Show Max
JEnd: |Je 56 Location

0,000 mm
[BE0.00 mm) 285,00 mm

Enquivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [3-dir)
8.482E-02 Némm

at 285,00 mm
Pasitive in -3 direction

Resultant Shear

Shear ¥3
-307.98 M
at 285,00 mm

Resultant koment

Moment M2
1310817 N-mm
at 285,00 mm

Deflections
Deflection [3-dir)
0,004583 mm
at 285,00 mrn
Positive in -3 direction
" Absolute " FRelative to Beam Minimum & Felative to Beam Ends

Reset to Initial Linits Units [M,mm C =

End Length Offset Location) | — Display O ptions

Case |COMBT ~| \End: | 12 #  Somoll for Yalues
Itemns |Axia| [PandT] ﬂ ‘Smg\a valuedﬂ [DUDDDUDr;nr:; " Show Max
J-End: | Jt: 56 Location
0,000

000 rarn
[E60.00 mm) 280,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T arsions in N-mm)

Dist Load (1-dir)
0,00 N mm

at 285,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
A5TEEN
at 285,00 mm

Fesultant Torsion

Torsion
-4.500 M-rm
at 285,00 mm

Reset ta il Units Units [N.mm,C ~

X=40 mm

End Length Qffset [Lacation) Dizplay Options

Case |EEIMEH j |End: |Jt 13 & Scroll for Yalues
Items |Maiol 2 and M3] jlsinglevaluedj [UﬁUDDDDnTn:r;  Show Max
J-End | Je 56 Location
0,000 mm

(560,00 mm) 40.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)]

Dist Load (2-dir)
0,00 N /mm

at 40,00 mm

Pasitive in -2 direction

Resultant Shear

Shear V2

2073E1E M

at 40,00 mm
Resultant Moment

Moment M3

-4,155E-15 N-mm

at 40,00 mm
Deflections

Deflection [2-dir)

0,000097 mm

at 40,00 mm

Positive in -2 direction
° Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fleset to Initial Urits Units [M.mom.C =

End Length Offset [Location) Display Options

Case |COMET =] |End: [t 13 ¢ Seroll for Values
Items |Mmor (w3 and M2] ﬂ‘ﬁ\ng\e valuedj [lJIjDDDDDr;”r;? % Show Max
JEnd: |Jt 58

0,000 mm

[660.00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [3-dir)
8,482E-02 N/mm

at 285,00 mm
Pasitive in -3 direction

Resultant Shear

Shear ¥3

3287EN

at 40,00 mm
Resultant Moment

Moment M2

-£4852 26 N-mm

at 40,00 mm
Deflections

Deflection [3-dir)

0,01 0448 mm

at 495,00 mm

Pasitive in -3 direction
" Absolute (" Relative to Beam Minimurmn (¥ HRelative to Beam Ends

Reset to [nitial Units Units M hd

End Length Offset (Location) Display Options

Case |COMBT -] 1End: [ar 13 & Serol for Vales
ltems ‘Axla\ [FandT) j |5|ng\e valued j [UD‘UDUDUnTr:; " Show Max
J-End: |t 58 Location
0,000 rom

(660,00 mm) 40.00 mm

Equivalent Loads - Free Bady Diagram [Concentiated Farces in M, Concentrated T arsions in MN-mm]

Dist Load (1-dn)
0,00 Mmm

at 40.00 mm

Positive in -1 direction

Resultant Axial Force

Axial
000H
at 40.00 mm

Resultant Torsion

Torsion
0,00 H-mm
at 40.00 mm

Reset to Initial Units Urits |M_mm =




Barre N° 6’ :

X=0mm

End Length Offset [Location] Display Options
Case |COMET -] \End: |t 58 © Seroll for Values
Items |Ma\or %2 and M3] j ‘S\ng\e valued j [UEIUUUUUr;HnZ? % Show Max
JEnd: | 14
0,000 mm
(660,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-du)
0,00 N#mm

&t G000 mrn
Positive in -2 direction

Resultant Shear

Shear ¥2
E45N
at 335,00 mm

Resultant Moment

Moment M3

5061.87 H-mm

3t 0,00 mm
Deflections

Deflection [2-dir]

0.000458 mm

at 247 50 mm

Positive in -2 direction

" Absolute " Relative to Beam Minimumn &+ Relative to Beam Ends

Feset to Initial Units Units [N.mm, G =

End Length Dffset [Location); — Display Options

Case |COME1 - |End: [t 56 & Serol for Values
Items |Minor[\u’3 and M2) ﬂlﬁingle valuedj [DDDDDgl“T“r:; (" Shaw Max
JEnd |Jt 14 Location
0,000 mrn

(550,00 ] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Farces in M, Concentrated Maments in M-mri]

Dist Load (3-dir)
8,482E-02 Némm

at 0,00 mm

Positive in -3 direction

Resultant Sheat

Shear¥3
1685 N
at 0,00 mm

Resultant Moment

Moment M2
23396.81 H-mm
at 0,00 mm

Deflections
Deflection [3-dir)
0,000000 rorm
at 0,00 mm
Positive in -3 direction
 Absalute " Relative to Beam Minimum + Relative to Beam Ends

Feset to Initial Units Units [H.mm,C -

End Length Offset (Lacation] | - Display Dptions

Case |COMET k2| |End: |t 58 & Soiol for Values
Items: ‘Amal[Pand T leingle valuadj [UUDD%Unan:; " Show Max
J-End:|Jt 14 Location
0,000 mm

[BE0.00 mm] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated T orsions in M-mm)

Dist Load (1-dir]
0,00 M from

at 0.00 mm

Pasitive in -1 direction

Fesultant Axial Force

Axial
16,93 N
at 0,00 mm

Fesultant Torsion

Torsion
-4.50 N-mm
at 0,00 mm

Reset to Initial Units Units |M.mm, G~

X=620 mm

End Length Offset (Location); — Display Options

Case |COMB1 - 1End: [ar 56 @ Scroll for Values
ltems |MaiorN2andM3]jlﬁing\evaluedj [DD'DDDDD“T;:; " Show Max
J-End: |JE 14 Lacation
0,000 rom

(660,00 rmm) 620,00 mm

Equivalent Loads - Free Bady Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Dist Load [2-dir)
0,00 Nmm

at 620,00
Positive in -2 direction

Resultant Shear

Shear ¥2
3EEN
at 620,00 mm

Resultant Homent

Moment M3
147642 N-mm
at 620,00 mm

Deflections
Deflection [2-dir]
0.000014 mm
4t 620,00 mm
Positive in -2 direction
™ Ahsolute " Relative to Beam Minimum + Relative to Beam Ends

Feset ta Initial Units Units [N, mm, C «

End Length Offset [Location) Display Options:

Case |COMB1 | |End: | a1 56  Seroll for Values
Items |Mmor[\u‘3 and M2) lemgleva\uedﬂ [D[iD[ID[IDmmnr:; % Show Max
JEnd: |t 14
0,000 mm
(EE0,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

” Dist Load [3-dir)
8.482E-02 Nmm
at 330,00 mm
Pasitive i -3 direction

Fesultant Shear

Shear V3
43N
&t 520,00 mrn

Fesultant Moment

Moment M2
6138870 N-mm
at 620,00 mm

Deflections
Deflection [3-dir)
0,01 7406 mm
at 247.50 mm
Positive in -3 direction
7 Absolute " Relative to Beam Minimum & Relative to Beam Ends

Resst to Initial Units Units [N, mm. C

End Length Offset (Location] | [ Display Options

Case |COME1 ~| 1End: |t 58 & Scroll for Values
Items |Axia| (FandT) leinglevalusdj [[ldDUDUDrrTrrr:; ¢ Show Max
JEnd: |JE 14 Lacation

0,000 mm
[EE0,00 rmm) E20.00 mm

Equivalent Loads - Free Body Diagiam [Concentrated Forces in N, Concentrated Torsions in N-mm)
. Dist Load [1-dir)

0,00 N/mm

at 620,00

Positive in -1 direction

27 B 141,76

Resultant Axial Force

Axial
14396 N
&t 620,00 mm

Resultart Tarsion

Torsion
-4.50 M-mm
&t 620,00 mm

Reset to Initial Units Units [N, mm, C =




Barre N° 7 :

X=0mm

End Length Oifsst [Lanation] | - Display Dptions
Case |COMB1 ~| 1-End |t 70  Soroll for Values

ltems [ Major (2 and M3) = | [Single valued ~ | [UD'”D”UUn’:‘m“; & Show Max
JEnd |t 39
0,000
(913,70 rom)

Equivalent Loads - Free Bodp Diagram [Concentrated Farces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
-8.482E-02 N/mm

at 571,08 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
150N
at 313,70 mm

Fiesultant Moment

Moment M3
-35407 B0 N-mm
at 0,00 mm

Positive in -2 direction

Deflections
Deflection [2-dir)
0012327 mm
at 456,85 mm

" Absolute " Relative to Beam Minimum + Relative to Beam Ends

Fisse to Iniial Units Urits [M.mm.© =

End Length Offset (Location] Display Options
Case |EEIMB1 j |End: |Jt 70 " Scroll for Values
ttems [Minor [v3 and M2] | [Single valued _+ ] [UU'DDUDUr;”r;”] & Show Max
JEnd: |t 39
0.000 mm
(913,70 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm]
7,8 W) Dist Load [3-dir]
- 0,00 Mémm
at 91270 mm
Positive in -3 direction

Resultant Shear

Shear V3
-FIB2E-D3N
at 913,70 mm

Resultant Moment

Moment M2
-7.03 N-mm
3t 0,00 mm

Positive in -3 direction

Deflections
Deflection [3-dir)
-0,000010 mm
3t 342,64 mm

" Absolute " Relative to Beam dinimum (" Relative to Beam Ends

Fieset to Initsl Linits Units [N, mm.C ~

End Length Offset [Location) Display Options

Case |COMET ~| |End: gt 70 & Serol for Values
Iterns ‘Akial[F’ and T) j‘Smg\e va\uedj [Uuuuuuugn:} " Show Max
JEnd: U 33 Location
0,000 mrn

(13,70 mrn) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Tarsions in M-mm)

Dist Load [1-du)
0,00 N /mm

at 0.00 mm

Positive in -1 dirsction

Resultant Axial Force

Axial
277N
at 0,00 mm

Resultant Torsion
Torsion
1,25 N-rm
at 0,00 mm

Units M. mm. C =

Feset to Initial Units



Barre N° 7’ :

X=913,70 mm

End Length Offset [Location] Dizplay Options:
Case ‘CUMET j 1End: |Jt 43 " Seroll for Values

ltems [Major (V2 and M3] v [Single valued = | [[Idnﬂuﬂtlr;vnr;‘} @ ShowMax
JEnd: |t 70
0,000 mm
(91370 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in N-mm]

Dist Load [2-dir)
-8.482E-02 N/mm

at 685,28 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
FEOM
4t 0,00 mm

Resultant Moment

Moment M3
-35407 60 N-mm
at 913,70 mm

Deflections
Deflection [2-dir)
0012327 mm
at 456,85 mm
Pasitive in -2 direction
™ Absolute " Relative to Beam Minimum % Relative to Beam Ends

Risset to ital Units Urits [N.om. € =

End Length ffset [Losation] | - Display Options

Case |COMBI ~| 1End ot 43 @ Sciol for Values
ltems [Minor (V3 and M2) = | [Single valued v | [UﬁDEIUUUnTr;q " Show Max
JEnd |JE 70 Location

0,000 rmm
[313.70 mm] 91370 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [3-dir)
0.00 Némm

ak 313,70 mm
Positive in -3 direction

, 1d

Resultant Shear

Shear ¥3
TIB2E-03 M
at 313,70 mm

Resultant Moment

Moment M2
7,03 N-mim
ak 313,70 mm

Deflections
Deflection [3-dir]
0.000000 rm
at 313,70 mm
Pasitive in -3 direction
" Abzolute " Relative to Beam Minimum " Relative to Beam Ends

Fieset ta Iniial Linits Units [N, mm.C  ~

End Length Offset [Location] [ Display Options
Case |EDMET ﬂ 1End: |Jk 43 & Scroll for Values

lems [4salPandT) =] [Single valued ] [”Dﬂuﬂﬂﬂm © Show Ma
JEnd |Jr 70 Location

0,000 rarn
(913,70 mm) 91370 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm]

Dist Load [1-dir]
0,00 N /mrn

at 1370 mm
Pasitive in -1 direction

Resultant Axial Force
Axial

27N
at 1370 mm

Resultant Torsion
Torsion

1,25 N-mm
at 313,70 mm

Reset o Initial Units Units |M,mm, T =

X=0mm
End Length Offset (Location) Display Options
Case |COMB1 | |End: a0t 43 & Scrollfor Values
Items: |Ma\or[\f’2andM3] j‘Smgleva\uedj %UDDDU“TS " Show Max
J-End: |Jt 70 Lacation

0,000 rarn

813,70 mm) 0.00 m
Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in M-mm)
Dist Load [2-dir)]
8,452E-02 N/mm
at 0,00 mm
Positive in -2 dirsction

Resultant Shear

Shear ¥2
F7EON
at 0,00 mm

Fiezultant Moment

Moment M3
0,00 N-mmn
at 0,00 mm

Deflections
Deflection [2-dir]
0,000000 mm
at 000 mm
Positive in -2 dirsction
" Absolute " Relative to Beam Minimum * Relative to Beam Ends

Feset to nitial Units Units [M.mm.C

End Length Offset [Location] [~ Display Options

Case |COMET -l \End: [Jr 43 " Serol for Values

Itzms |Minor (W3 and 2] ﬂ |Single valued ﬂ EU?UDann:} % Show Max

Equivalent Laads - Free Body Diagram [Concentrated Forces in N, Concentrabed Moments in MN-mm]

Dist Load (3-dir)
0,00 Mmm

at 913,70 mm
Positive in -3 direction

Fiesultant Shear

Shear ¥3
-7 B2E-03M
at 913,70 mm

Resultant Moment

Moment M2
-13.58 N-mm
at 0,00 rim

Dieflections
Deflection [3-dir)
-0.000022 mm
at 456,85 mm
Positive in -3 direction
7 Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset ta Initial Units Urits [M_mm, C

End Length Offset [Location] Display O ptions:

Case |EEIMB‘I j |End: |Jr 43 & Scioll for Values
ltems [bial PandTI < [Single valued <] [DDUDDDUFTNW]' € Show Max
J-End [Jt 70 Lacation

0,000 mm
913,70 mm] 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir]
0.00 NAmm

4t 0.00 rmm

PFositive in -1 direction

Fiesultant Axial Force
Agial
277N
&t 0,00 mm

Resultant Torsion
Torsion

1.25 N-ram
at 0,00 mm

Reset to Initial Units Uritz M. mm. & =




Barre N° 8 :

X=620 mm

End Length Offset [Location) Display Options

Case [COME ~| 1End: e 33  Sorollfor Values
ltems |Ma\o| (W2 and M3) jlsingle valuedﬂ [UD‘U[?DU[T[:} & Show Mar
JEnd | Jt 63
0,000 rm
(620,00 mm])

Equivalent Laads - Free Body Diagram [Concentrated Forces in M, Concentrated Maments in M-mm]

Dist Load [2-dir)
-8,482E-02 M/mm

at 232,50 mm
Positive in -2 direction

Fiesultant Shear

Shear ¥2
5259N
3t 0,00 mm

Resultant Moment

Moment M3
1630219 N-mm
at 620,00 mm

Deflections
Deflection [2-dir]
-0,002613 mm
3t 310,00 mm
Positive in -2 direction
" Absalute " Relative to Bearn Minimum % Relative to Beam Ends

Fleset to ritial Linits Units [N om0 =

End Length Dffset (Location]| - Display Options

Case |COMB1 ~| 1End: | 33 & Soroll for Values
Items ‘Minur[V3andM2] jlsing\eva\usdj [DU'DUDUDnTrrrS " Show Max
J-End: |t B8 Laocation
0,000 mm

(620,00 mm) E20.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [3-dir]
0,00 N 4mm

at 620,00 mrn

i Positive in -3 direction

Resultant Shear

Shear¥3
BATZE-D3N
at 620,00 mm

Fesultant Moment

Moment M2
477 N-mm
at 620,00 mm

Deflections
Deflection [3-dir)
0,000000 rom
at 520,00 rom
Positive in -3 direction
" Absolute " FRelative to Beam Minimum {+ Felative to Beam Ends

Fieset o Initial Lnits Units [N, mm,C  +

End Length Dffset [Location] | —Display Options

Case |COMBT ~| |t | 39 = Serol for Values
Items |Ax\a\ [PandT] j |S\ng\e Va\usdj [UD’UDUDU;’_"”} " Show Max
JEnd: |k 66 Location
0,000 mm

(620,00 mm] E20,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)
a1 o Dist Load [1-dir)
= 0,00 M/
. at 820,00 mm
Positive in -1 direction

Resulkant Avial Force

Axial

313N

at 620,00 mrn

Fesultant Torsion
Torsion
111 N-mm
at 620,00 mm

Reset ta Iniial Uk Units [N,om,C =

X=0mm

End Length Offzet [Lacation] Display Options

Case |COMEBT =~ |End: ot 39 @ Scrall for Values
tems [Major (V2 andM3) _~| [Single valued ~| [Ddouuuunm " Show Max
J-End: | Jt BS Location
0,000 ram

520,00 m) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Maments in M-mm)]
Dist Load [2-dir)
-8.482E-02 N/mm
3t 0,00 mm
Fasitive in -2 direction

Resultant Shear

Shear ¥2
F2hIM
at 0,00 mm

Resltant Moment

Moment M3
0,00 N-rrn
3t 0,00 mm

Deflections
Deflection [2-dir)
0,000000 rim
3t 0,00 mm
Positive in -2 direction
 Absolite " Relative to Beam Minimum {* Felative to Beam Ends

Reset to Initial Units Uriits hd

End Length Offset [Location) Display Optiohs

Case |COMBT | VEnd: |ur =3 € Scroll for Values
Items ‘M\nor[\ﬂandMZ] j‘ﬁingleva\uedﬂ [ljljuﬂnljljr;y”n:} @ Show Max
JEnd: |t BB
0,000 mm
(620,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated b oments in M-mm)]

Dist Load [3-dir)
0.00 N A

at 620,00 rrn
Puositive in -3 direction

Resultant Shear

Shear ¥3
B7ZE03 M
at 0,00 mm

Resultant Moment

Homent M2
8,60 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
8.284E-06 mm
at 310,00 rrn
Positive in -3 direction
" Absolite " Relative to Beam Minimum " FRelative to Beam Ends

Fieset to Iiial Units Units [N, mm,C =

End Length Offset (Location] Display Optiohs

Case |COMBT ~| 1End: [ar 33 & Scrol for Values
Items |Ama\ [FandT) j‘&ng\evaluadﬂ [UD'UDDDU"T“:} " Show Max
JEnd: |t 68 Location
0,000 mm

(620,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm]

Dist Load [1-dir)
0,00 Mmm

at 0,00 mm

PFuositive in -1 direction

Resultant Axial Force
Axial

913N
at 0,00 mm

Fesultant Torsion
Torsion
1.1 M-mm
at 0,00 ram

Reset to Initial Units Urits |M. mm.C =



Barre N° 8’ :

X=0mm

End Length Offset [Location) Display Options
Case |COMET ~| 1End: |t B8 € Seroll for Values
Iterns |Maiol %2 and M3) j |Single walued j [%UUUUUr;nr;H] % Show Max
J-End |Jt 40
0,000 mm
[620.00 mm)

Equivalent Loads - Free Body Diagiam (Concentrated Forces in M. Concentrated bMoments in M-mm)
Dist Load [2-dir)
-8, 482E-02 M./mm
at 155,00 mm
Fositive in -2 direction

Resultant Shear

Shear V2
-5259N
at 620,00 mm

Resultant Moment

Moment M3
-16303,19 N-mm
at 0,00 mm

Deflections
Deflection (2-dir]
-0.002613 mm
at 310,00 mm
Positive in -2 direction
 Absolute " FRelative to Beam Minimum (+ Relative to Beam Ends

Reset to Inilial Urits Units [N.mm.C =

End Length Offset [Location] | - Display Options
Case |IZEIME1 j 1End: |Jr 6a " Scioll for Values

Items |Minor %3 and M2) j |5\ngle valued ﬂ [Dnnnﬂﬂﬂmmr:i + Show Max
JEnd: |Jt 40
0,000 mm
620,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [3-dn)
0,00 N 4mm

2t 20,00 mrn
Faositive in -3 direction

Fesultant Shear

Shear ¥3
EI72E-03N
3t 0,00 mm

Resultant Moment

Moment M2
AF7 N-mm
3t 0,00 mm

Deflections
Deflection [3-dir]
3,544E -0 mm
4t 310,00 mm
Positive in -3 direction
" Absolute " FRelative to Beam Minimum & FRelative to Beam Ends

Reset to Initial Units Uitz M, mm, C =

End Length Oftset [Location] Display Dptions

Case |COMET | \End [t 68 @ Serol for Values
Items: ‘Ama\ [PandT) leing\e valuedj [UDUUUUUn:Hr;] " Show Hax
JEnd |t 40 Location
0,000 mm

(520,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)

Dist Load [1-dir)
0,00 N/mm

at 0,00 mm

Positive in -1 dirsction

Fesultant &xial Force

Agxial
913N

at 0,00 mm

Resultant Taorsion
Torsion
111 N-mm
4t 0.00 mm

Reset ta Initial Units Units [N.mm.C =




Barre N° 9 :

X=0mm

End Length Offset (Location] Display Options
Case |COMET -] 1End: lue 71 © Seroll forValues

tems [Major (V2 and W3] =] [Single valued - [UU‘UUDDDWT”T] @ Show Max
JEnd: |Je 37
0,000 mm
(813,70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Farces in N, Concentrated Maments in M-mm)

Dist Load [2-dir)
-8,482E-02 Némm

At 114,21 mm
Fositive in -2 direction

Resultant Shear

Shear ¥2
FT.E0N
at 91370 mrn

Resultant Moment

Moment M3
-35407 B0 N-mm
3t 0,00 mm

Deflections
Deflection [2-dir)
-0,012327 mm
at 456,85 mm
Positive in -2 direction
" Absolute " Fielative to Beam Minimum " Fielative to Beam Ends

Reset to Initial Units Urnits [N, mm. C =

End Length Offsat (Locatian) | -~ Display Options

Case |COMET =] |End: g6 71 " Seroll for Values
tems [Minor [v3 and M2) | [Single valued | [UdUDDDDnan:; & Show Max

JEnd: |y 37
0,000 mm

(913,70 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load (3-dir)
0,00 M /mm

at 91370 mm
Positive in -3 direction

Resultant Shear

Shear V3

032N

at 913,70 mm
Resultant b oment

Moment M2

-370.84 H-mm

3t 0,00 mm

Positive in -3 direction

Deflections
Deflection [3-dir)
-0,000609 mm
at 456,85 mm

" Absclute " FRelative to Beam Minimumn {+ Relative to Beam Ends

Reset to Initial Units Units [N, mm.C =

End Length Offzet [Lacation) Dizplay Options

Case |COMET -] \End: [or 71 & Soroll for alues
Iterns ‘AHiaI[P and T] j‘Smg\e valuedj [EIEiEIUUUUr;Hr;H] " Show Max
J-End: |Jt 37 Location
0,000 mm

(513,70 mom) .00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T orsions in N-mm)
5 Dist Load (1-dir)
v 0,00 Mdmm

at 0,00 mm

Pasitive in -1 direction

Fesultant Axial Force

Axial
283N

at 0,00 mm

Fesultant Tarsion

Torsion
-9.33 N-mm
at 0,00 mm

Reset ta Iniial Unis Units [N.mom. €~



Barre N° 9’ :
X=913,70 mm X=0mm

End Length Offset [Location) [~ Display Options End Length Offset (Lacation]| — Display Options

Case |EDMB1 j 1End: |Jt 44  Seroll for Values Case |CUMB1 ﬂ 1-End: | Jr: 44 & Scroll for Values
tems [Maior (v2 and M3] | [Single valued ~ | Fd?nﬂnﬂr:'n:; @ Show Max tems [Major (2 and M3) _~ | [Single valued | :]D"“D“D”n;"n;"]  Ghow Max
J-End | U 71 JEnd |JE 71 Location
[Déwng,D?gm.;m] [Ua'?g,ormm] 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm]

Dist Load [2-dir]
-8, 482E -02 N/mm

at 0,00 mm

Positive in -2 dirsction

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N -mm)

Dist Load [2-dir)
-8.482E-02 N/mim

at 635,28 mm
Positive in -2 direction

Resultant Shear

Fesultant Shear
Shear ¥2 Shear ¥2
TPE0H T750M
at 0,00 mm at 0,00 mm

Fesultant Moment

Resulkant Moment
Moment M3 Moment M3
3540750 M-mm 0,00 N-ram
at 913,70 mm at 0,00 mm

Deflections

Deflections
Deflection [2-dir) Deflection [2-dir)
0.0012327 mm 0,000000 rrm
at 456,85 mm at 0,00 mm
Pasitive in -2 direction Positive in -2 direction
" Absolute (™ Relative to Beam Minimum ¥ Relative to Beam Ends " Absolute " Helative to Beam Minimum & Relative to Beam Ends

Feset to Initial Units Units C Feset to Iritial Uit Units [N, mm,C =

End Length Offset (Location] Display Options End Length Offzet [Location] Dizplay Options

Case |[COMBI ] 1End: |Jr 44 = Sl for Values Case |COMBT =] 1End | 42 " Seiol for Values
tems |Minor [v3 and M2) v | [Single valued | [UUDEIUUUnTr;q " ShowMax tems [Minor 073 and M2] v [Single valued v ] [Dti,DUDUDnanG + Show Max
JEnd [at 71 Location JEnd g 71
Fé??,”;%"ﬂm] 913.70 i [03,102’0792;“1]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load (3-dir)
0,00 Némm

at 313,70 mm
Positive in -3 direction

Dist Load [3-dir)
0,00 Nmm

at 913,70 mm
Pasitive in -3 direction

Equivalent Loads - Free Bady Diagram (Concentrated Forces in M. Concentrated Moments in M-mm)

Fiesultant Shear Fesultant Shear

Shear ¥3 Shear ¥3
032N 032N
at 313,70 mm at 913,70 mm

Fiesultant Moment Resultant Moment

Moment M2 Moment M2
-370.94 N-mm -EE0,42 M-mm
at 313,70 mm at 0,00 mm

Deflections Deflections
Deflection (3-dir) Deflection [3-dir)
0.000000 ram -0.001387 mm
at 912,70 mm at 456,85 mm
Positive in -3 direction Positive: in -3 direction
" Absolute ¢ Relative to Beam Minimum ¢ Relative to Beam Ends

" Absolute " Relative to Beam Minimum {* Relative to Beam Ends

Reset ta Initial Units Units M, mm, C Reset ta Initial Units Urits |M.mm, C =

End Length Offset (Location] | - Display Optiores End Length Offset [Location]) | — Display Options
Case [COMB1 ~| 1End |t 44 @ Scroll for Values Case |COMB1 B2l 1-End: |1 44 & Scrol for Values
ltems [dvial P andT) =] [Single valued | [Dn',nnnnnm " Shaw Man hems [dal [ ord T =] [Eingls valued <] [nn,nnnnnmm  Show Mas
JEnet e 71 e T Location
0,000 0,000 mm

.1 i
(912,70 mm] 31370 mm 913,70 mm) 0.00 ram

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm| Equivalent Loads - Free Body Disgram [Concentiated Farces in N, Concentrated Torsions in N-mm)
Dist Load [1-dir) pg Dist Load (1-dir)
0,00 Nmm 5 0,00 N/mm
at 913,70 mm at 0,00 mm
Positive in -1 dirsction Paositive in -1 direction

Resultant Axial Force Resultant Avial Farce

Agial Axial
283N 283N
at 913,70 mm at 0,00 mm

Resultant Torsian Resultant Tarsion

Torsion Torsion
-8.33 N-mm -9.33 Nemm
at 913,70 mm &t 0,00 mm

Reset to Initial Linits Urits [M.mm, & = Resst to Initial Lnits Urits [M.mm.C =



Barre N° 10 :

X=620 mm

End Length Offzet [Location] Display Options
Case |COME1 -] 1End: o 37  Scrollfor Values
|temns ‘Maior V2 and k3] j ‘Single valued j o0 @ Show Max
J-End: JI’ 67

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm]
Dist Load [2-dir)
-B.482E-02 N/mm
at 232 50 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
5253N
at 0,00 mm

Resultant Moment

Moment M3
-16303.19 N-mm
at 520,00 mm

Deflections
Deflection [2-dir)
0002613 mm
at 310,00 mm
PFasitive in -2 direction
 Absolute © Relative to Beam Minimum « Relative to Beam Ends

Risset to lital Urits Urits [M.om.C =

End Length Offset [Location) Display Optiohs

Case |COMB1 | |End: | gt 37 @ Serol for Valies
Items ‘anl [¥3 and M2) j‘ﬁmgle valuedj [DD‘UDDDD“T“:? " Show Max
JEnd | Jt 67 Location
0,000 mm

(620,00 mm] 620,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N. Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 N4mm

at 620,00 mm
Poasitive in -2 direction

Resultant Shear

Shear V3
030N
at 620,00 mm

Resultant boment

Moment M2
24360 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
0.000000 mm
at 620,00 mm
Pasitive in -3 direction
" Absolite ™ Relative to Beam Minimum + Relative to Beam Ends

Fiesat to Iritial Lnits Units [M,mm,C =

End Length Offset [Location) Display Options

Case |COME1 | \End: |0t 37 & Scrall far Values
Items |Ama\ (PandT) ﬂ‘ﬁing\eva\uedﬂ [D['IDDDDD;;? " Shew Max
JEnd: |t B7 Location

0.000 mm
(62000 mm) 620,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T orsions in N-mm)
Dist Load (1-dir)
0,00 NAmm

4t 620,00 mm
Positive in -1 direction

Resultant Asial Force
Axial
173N
3t 620,00 mm

Resultant Torsion
Torsion
3.40N-mm
4t 620,00 mm

Rieset to il Urits Units [Nmm.C ~

X=0mm

End Length Offset [Location] Display Options

Case [COMBI ~| \End: |k 37 & Scrollfor Values
ltems [Major (2 and M3) = [Single valued | [”D-”D“D“r:‘mm] © ShowMax
JEnd: |t EF Location
0,000 rarm

620,00 mm) 000

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load [2-dir)
-8.482E-02 M./mm
&t 0,00 mm
Pasitive in -2 direction

Resultant Shear
Shear V2
5259N
&t 0,00 mm

Resultant Moment
Moment M3
0,00 M-mm
&t 0,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
at 0,00 mm
Positive in -2 direction
 Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Fiasat ta Initial Lnits Units [N mm.C =

End Length Offset [Location) Display Options

Case |EDMBT ﬂ End: |Jt: 37 " Scrollfor Values
Items |Minor (W3 and M2] j |Smgle valuedj [UD‘DDDDU"T”:} % Show Max
JEnd |Ji E7
0,000 mm
(620,00 mm])

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Maments in M-mm]

Dist Load [3-dir)
0,00 M /rim

at 620,00 rm
Positive in -3 dirsction

Resultant Shear

Shear V3
030N
at 0,00 mm

Resultant Moment
Moment M2
423,35 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
0,000417 rorn
at 310,00 ramn
Positive in -3 direction
" Absolute " Relative to Beamn Minimurm @+ Relative to Beam Ends

Fieset to Initial Units Units [N, mm, T =

End Length Offset [Location) Display Optians

Case |COMET | VEnd: |t 37 & Scroll for Values
Items ‘Axla\ [FandT) ﬂlEmg\evaluadﬂ [UdUDDUUrrTmn} 7 Show Max
JEnd |t 67 Location
0,000 mm

(520,00 ) 0.00 mm

E quivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsians in M-mm)

Dist Load [1-dir)
0.00 Nemm

&t 0,00 mm

Puositive in -1 direction

Fesultant Axial Force

Axial
173N
&t 0,00 mm

Resultant Torsion
Torsion
3,40 N-mm
at 0,00 mm

Rieset to Iitil Urits Units [N.mm.C =



Barre N° 10’ :

X=0mm

End Length Dffset [Lacation] | - Display Options
Case |COMET 3 \End: |t 67 " Scrallfor Values
Items ‘Maml V2 and M3) ﬂ |S|ng\e va\usdﬂ [DDD&.UU;:G & Show Max
JEnd: e 38

Equivalent Loads - Free Bodp Diagram [Concentrated Farces in M, Concentrated Moments in M-mm)
Dist Load [2-dir]
-8.482E-02 N/mm
at 465,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2

-B253N

at 620,00 mm
Fesultant Moment

Moment M3

-IE30219 N-mm

at 0,00 mm

Deflections
Deflection (2-dir)
-0.002613 mm
&t 310,00 mrn

Positive in -2 direction

 Absolute " Relative to Beam Mirimumn {+ FRelative to Beam Ends

Reset ta Initial Urits Urits [N, mm, C =

End Length Offset [Location] Display Options
Case |COME! | |End: [t &7 ¢ ool for Values

ttems [Minor [v3 and 2] _~ | [Single valued ~ | [DU'UUUUUrTr;n] & Show Max

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Maments in N-mm)

. Dist Load [3-dir)
0,00 M #mm
4t 620,00 mrn
Positive in -3 direction

Resultant Shear

Shear ¥3
030N
3t 0,00 mm

Resultant Moment

Moment M2
243,60 H-mm
3t 0,00 mm

Deflections
Deflection [3-dir)
0.000787 mm
3t 310,00 mm
Positive in -2 direction
" Absolute (" FRelative to Beam Minimum (+ Relative to Beam Ends

Reset to Iniial Linits Units [N mm =

End Length Offset [Lovation] | - Display Options

Case |COMET 3 |End: |t 67 & Scrallfar Values
Items |AklaI[Pand T j‘&nglava\uedj [DD‘DUUUUr?r;r; " Show Max
J-End: | Jt 38 Location
0,000 mm

(620,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentiated Forces in N, Concentrated Tarsions in N-mm)

Dist Load (1-dir)
0,00 M from

4t 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
11.73N
at 0,00 mm

Resulkant Tarsion
Torsion
340 H-mm
at 0,00 mm

Reset to Initial Linits Urits |N.mm,C -



Barre N° 11:

X=0mm

End Length Offset [Location] | — Display Options
Case |COMET | 1Endt |4r 74 ¢ Seroll for Values
Items |Ma\or V2 and M3) j |Single valued j [DdDDDUDmn1n:‘; % Show Max
JEnd: | Jt 48
0,000 m
(913,70 mrm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir)
8.482E-02 Némm
at114.21 mm
Positive in -2 direction

Resultant Shear

Shear V2
TTEON
at 913,70 mm

Resultant Moment

Moment M3
35407 60 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
0012327 mm
at 456,85 mm
Pasitive in -2 direction
 Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |M.mm.C =

End Length Offset [Location] | - Display Options
Case [COMBT ~| 1End ot 74 ' Sl for Yales
Items ‘Mml (V3 and M2) j |Single walued j [UEiUUDEIUmmrrr:} % Show Max
J-End: [t 46
0,000 mm
(913,70 mm]

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 Hémm

at 913,70 mm
Pasitive in -3 direction

1818, 75

Resultant Shear

Shear ¥3
019N
at 313,70 mm

Resultant Moment

Moment M2
-1016.85 N-mm
at 0,00 mm

Deflections
Deflection [3-dir]
-0.002438 mm
at 456,85 mm
Pasitive in -3 direction
 Absolute " Relative to Beam Minimurn f* Relative to Beam Ends

Fiesel to lital Units Urits [N C =

End Length Offset (Location) | [ Display Options

Case |COMET ~| VEnct | gt 74 = Sorll for Values
Items ‘AXIE”F and T] ﬂ‘Smglevaluedj [UﬁEIUUUUnTrnm] " Show Mar
JEnd [ Uk 46 Location
0,000 mm

(913,70 o) 0.00 o

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Tarsions in M-mm)

Dist Load (1-dir)
0,00 W /mm

at 0,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
T24N
2t 0,00 mm

Resultant Tarsion
Torsion
13,17 N-mm
at 0,00 mm

Reset to Initial Units Units |M.mm. C v



Barre N°11’:

X=913,70

End Lenath Offset (Lacation] | [ Display Options

Case |COME | 1€End: |ut 45  Seroll for Valuss
Itams ‘Ma\ol (W2 and M3) le\ng\eva\uedﬂ [%DDUUDmng? & Show Max
JEnd: |Jt T4
0,000 mm
(913,70 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (2-dir)
8,482E-02 Nmm

at 685,28 mm
Pasitive in -2 direction

Resultant Shear
Shear V2
TLE0N
4t 0,00 mm

Fiesultant Moment
Moment M3
35407.60 M-rm
at 91270 mm

Deflections
Deflection (2-dir)
0012327 mim
&t 456,85 mm
Positive in -2 direction
€ Absolute " Relative to Baam Minimum (+ Relative to Beam Ends

Fieset to Initial Units Urits [M.mm,C =

End Length Offset Location] - Display Options

Case [COMB1 ~| 1End: |k 45 & Sl for Values
Hems [Minor (73 and M2) =] [Single valued + | [DDDD”DD"T;"] © ShowMax
JEnd [ ot 74 Lasation
0,000

(313,70 mm) H3.70 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load [3-dir)
0,00 N/mm

&t 913,70 mm
Pogitive in -3 direction

Resultant Shear

Shear ¥3
019N
at 912,70 mm

Fesultant Moment
Moment M2
-1016,56 N-mm
at 313,70 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 913,70 mm
Pasitive in -3 direction
" fbsolute " Relative to Beam Minimum (s FRelative to Beam Ends

Fiaset to Iniial L nits Urits [N, om.© ~

End Length Offset (Location] | [ Display Optians

Case |COMB1 ~| 1End: | it 45 * Serol for Values
tems |Axia\ (PandT) j‘S\ng\eva\uedj [DDDDDDDmmr;? " Show Max
JEnd |t 74 Location
0,000 mm

91370 mm) 91370 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir]
0,00 M/mm

at 313,70 mm
Positive in -1 direction

FResultant Axial Force

Axial

724N

at 913,70 mm

Fiesulkant Torsion
Torsion
1317 Nemm
at 913,70 mm

Resetto liia Linis Units [N.om.C =

X=0mm

End Length Offset [Location] Display Options

Case [COMET - 1End: |t 45 @ Sciollfor Values
Items |Ma|or (W2 and M3) j ‘Slngle valuedj [UUUUUEIUnTr;q " Show Max
JEnd: | Jr: 74 Location
0.000 rarm

(312,70 mom) 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [2-dir)
8.482E-02 N/mm

at 0,00 mm

PFaositive in -2 direction

Resultant Shear
Shear V2
FFEON
at 0,00 mm

Resultant bMoment
Moment M3
0,00 M-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0,000000 ram
at 0,00 mm
Pasitive in -2 direction

" Absoluts " Relative to Beam Minimum % Relative to Beam Ends

Fieset 1o Iriial LInits Urits [N, mm,C ~

End Length Offset [Location] - Display Options

Case [COMB1 ~| VEnd: |t 45 " Sorol for Values
ltems [Minor (43 and M2] = [Single valued =] [Dn'nnnnnnz"mﬁi & Show Max
JEnd [at 7
0,000 mm
(313,70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)]
Dist Load (3-dir)
0,00 Nmm

at 913,70 mm
Positive in -3 direction

Resultant Shear
Shear V3
019N
at 913,70 mm

Resultant Moment
Moment M2
113410 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
-0,002374 mm
at 456,85 mm
Pasitive in -3 direction
 Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Fleset to litis! Linis Urits [M.mm.C =

End Length Offset [Location] — Display Options

Case |COMET | \End: |ur 45 & Seroll for Values
Mers [asisl PandT) ] [Single vaied | [“d”U“U“nTmm] ¢ Show Max
JEnd: |y 74 Location
0,000 mm

(91270 mm] 0,00 mm

E quivalent Loads - Free Body Diagiam [Concentrated Forces in M. Concentrated Torsions in MN-mm|

Dist Load (1-dir)
0,00 NAmm

4t 0,00 mm

Positive in -1 direction

FResultant Axial Force

Axial
724N

at 0.00 mm

Fesultant Torsion
Torsion
1317 N-mm
at 0.00 mm

Feset to Initial Units Units [N mm.C =



Barre N° 12:

X=468,70 mm X=913,70 mm

End Length Offset (Location) Display Options

Case |COME 2| 1End: |t 72 ¢ Serollfor Values
Items |Ma\ur W2 and M3 ﬂlSlnglsvaluedﬂ [UdDDDDDrran':; (& Show Max
J-End: |t 33
0,000 mm
[913.70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load [2-dir)
-8,462E-02 N/mm

at 456,85 mm
Positive in -2 dirsction

Resultant Shear

Shear ¥2
344N
at 913,70 mm

Fesultant Moment

Moment M3
-223427.29 N-mm
at 468,70 mm

Deflections
Deflection [2-dir)
-0.073442 mm
at 468,70 mm
Positive in -2 direction
™ Absolute Relative to Beam Minimum + Relative to Beam Ends

Fieset to Initial Units Units [N.mm, G =

End Length Offset [Location] Display Options

Case |COMET ~| \End: | o 72 & Scoollfor Yalues
Items ‘Mmor[\f3andM2]lemg\evaluedj [DU'DDDDD;‘";"} (= Shaw Max
JEnd: |t 33 Lacation
0,000 mm

[913.70 mm] 468,70 mm

Equiwalent Loads - Free Body Diagram [Cancentrated Forces in M. Concentrated Moments in N-rrn)

Dist Load (3-dir)
0,00 M rom

3t 468,70 mm
Positive in -3 direction

Resultant Shear

Shear V3
FATN
3t 468,70 mm

Resultant Moment

Moment M2
1206614 H-mm
at 468,70 mm

Deflections
Deflection [3-dir)
-0.017238 mm
at 468,70 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Iritial Units Urits [N, mm. C »

End Length Offset [Location) Display Options

Case |COMB1 ~| 1End: |Jt 72 & Scroll for Values
Items |AxiaI[PandT] j‘ﬁ\ngleva\uedﬂ [DD'DDDDD;‘"[:} " Show Max
JEnd | Jt 33 Location
0,000 mm

[913.70 mm] 465,70 mm

Equivalent Laads - Fres Body Diagram (Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir)
0,00 Nmm

at 468,70 mm
Pasitive in -1 direction

Resultant Axial Force

Axial
973E0M
at 468,70 mm

Resultant Tarsion
Torsion
44,72 N-mm
at 468,70 mm

Reset to Initial Units Urits [N, mm, C =

End Length Offset (Location) Display Options

Case |COMET = |End: gt 72 & Sciol for Values
Items |Ma\ﬂr (W2 and 3] ﬂ |S\ng\e va\uadj [UDUDUUU;MH} " Show Max
JEnd: [ U 33 Location
0,000 mrn

(913,70 mm) 913.70 mm

Equivalent Laads - Free Bady Diagram [Concentrated Farces in N, Concentrated Maments in M-mri]

Dist Load [2-dir)
-8 4B2E-02 Nmm

&t 313,70
Positive in -2 direction

Resultant Shear

Shear ¥2
B34 44 H
at 91370 rom

Fesultant Moment

Moment M3
8.879E-11 N-mm
&t 313,70

Deflections

Deflection [2-dir)
0,000000 mm

at 91370 rom
Positive in -2 direction

" Absolute " Relative to Beam Minimum (¥ Relative to Beam Ends

Feset to Initial Units Units [H.mm,C =

End Length Offset [Lacation) Display Options

Case |COMBI ~| \End: |t 72 ¢ Soroll for Yalues
Items ‘Mlﬂﬂr (+3 and M2] jlﬁmglavaluedj [UDDDUDUHT“T; @ Show Max
J-End: |t 33
0,000 ram
(912,70 mm)

Equivalent Loads - Free Bady Diagram (Concentrated Farces in N, Cancentrated Maments in M-mm]

Dist Load (3-dir)
0,00 M/mm

at 913,70 mm
Fasitive in -3 direction

Resultant Shear

Shear V3
234TIN
at 913,70 mm

Fesultant Moment

Moment M2
72245 27 N-mm
at I13.70 mm

Deflections
Deflection [3-dir]
-0.021321 mm
at 685,28 mm

Positive in -3 direction

 &bsolute " Relative to Beam Minimum & Relative to Beam Ends

Reset 1o Inital Lnits Units [N.mm.C  ~

End Length Offzet [Lacation) Digplay Options

Case [COME ~| \End ue 72 & Scrollfor Values
Items |Ax\aI[P and T) leingle Valuadj [DdDUDUDr;"r;‘; " Show Max
J-End: |Jt 33 Location
0000 mm

(913,70 mm) 91370 mm

Equiwalent Laads - Free Badw Diagram [Concentrated Forces in M, Concentrated Torzsions in M-mm)

Dist Load [1-dir)
0,00 MAmm

at 313,70 mm
Positive in -1 direction

Fiesultant Arial Force

Axial
B30.41N
at 912,70 mm

Fiesultant Torsion
Torsion
4472 N-mm
at 313,70 mm

Reset ta Inial Urits Units [N.om © ~



Barre N° 12’ :

X=632,40 mm Xx=0mm

End Length Qffset [Location] Display Options

Case [COMBI ~| \End: | ot 41 € Soroll for Values
Ikems |Ma\or (V2 and M3) j ‘Smgle valuedd [DEiDUDUDran:; *  Show Max
J-End: |Jt 72

0,000 mm

[913.70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

218,43

Dist Load [2-dir)
-8,482E-02 N/mm

at 632,40 mm
Pasitive in -2 direction

Resultant Shear

Shear ¥2
3594.73N
&t 0,00 mm

Resultant Moment

Moment M3
-232662,95 H-mm
at 632,40 mm

Deflections
Deflection [2-dir]
-0.07E44E mm
at 456,85 mm
PFositive in -2 direction
" Absolute " Relative to Beam Minimum (+ Relative to Beam Ends

Fieset ta Initial Units Units |M.mm, . «

End Length Offset [Location) Display Options

Case |COMB1 ~| 1End: | 41 & Serall for Values
ltems |M|nUrN3 and M2] j‘Smglevalusdj [DDDUUUUr;nmm] € Show Max
J-End |Jt: 72 Laocation
0,000 mm

(913,70 ) 63240 mm

Equivalent Loads - Free Body Diagram [Conhcentrated Farces in M. Concentrated Moments in N-rirn]

Dist Load (3-di)
0,00 N #mrn

at 63240 mm
Positive in -3 direction

Resultant Shear

Shear¥3
AE5ET N
at 632,40 mm

Fiesultant Moment

Moment M2
26169.86 N-mm
at 632 40 rm

Deflections
Deflection [3-dir]
-0.014819 mm
at B32.40 mm
Positive in -3 direction
 Absolute (" Relative to Beam Minimum {+ Felative to Beam Ends

Reset to Initial Units Units [N mm,C

End Length Offset [Location] Display Optiohs

Case |COMET -] \End: |Je 41 & Serol for Values
Itemns |Axia| PandT) j |Single valuedﬂ [UU‘UUUUUg;H] = Shaw Max
JEnd: | 72 Location
0,000 mm

(913,70 mm) 632,40 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)
e E Dist Load [1-dir)
: 0,00 H/mm
- M at 63240 mm
Positive in -1 direction

Fesultant Axial Force
Axial
705,38 N
at 632,40 mrn

Fesultant Torsion
Torsion

44,72 N-rm
at 632,40 mrn

Units |M, mm.C

Reset to [nitial Lnits

End Length Dffset (Location) Dizplay Options

Case [COMB1 ~| \Erdt |t a1 & Sorol forYalues
|terns |Maio| (W2 and M3) ﬂ ‘Single valuedﬂ [DI]DEIDEIDnTr;q  Show Max
JEnd |t 72 Lacation
0,000 mm

(312,70 rom) 0,00 mim

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in H-mm]
Dist Load [2-dir)
-8.482E-02 N/mm

at 0,00 mm

Positive in -2 direction

226,43

Resultant Shear

Shear V2
39473N
at 0,00 mm

Resultant Moment

Moment M3
0,00 W-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
at 0,00 mm
Positive in -2 direction
 Absolute " FRelative to Beam Minimum s Relative to Beam Ends

Feset to Initial Units Units [N.mm.C

End Length Offset [Location] Digplay Options

Case |COMET | 1End: [t 41 © Serall for Values
ftems [Minor 3 and M2) = | [Single valued =] [DDDUDUUr;nrrrS + Show Max
J-End: |t 72

0,000 mrn

(513,70 mm)

Equivalent Laads - Free Body Diagram [Cancentrated Forces in N, Concentrated Moments in -]

Dist Load (3-dir)
0,00 Nmm

&t 912,70 mm
Positive in -3 direction

Resultant Shear

Shear ¥3
“IBEETH
at 632,40 mm

Resultant Moment

Moment M2
-76553.45 N-mm
&t 0,00 mm

Deflections
Deflection [3-dir)
-0,033835 mm
at 228,43 rm
Positive in -3 direction
" Absolute (" Felative to Beam Minimum (v HRelative to Beam Ends

Reset ta [nitial Units Urits |N.mm. C *

End Length Offset [Location] Display Optiohs

Case |COMET = |End: [Jr 41 @ Sciollfor Values
Items |Axla\ (FandT) j ‘Smg\e va\usdj [DdUUUUDr;nr;q " Show Max
JEnd |Jt 72 Location
0,000 mm

[313,70 mm] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in N-mmm)

Dist Load [1-dir)
0,00 N fmm

3t 0,00 mm

Faositive in -1 direction

Resultant Axial Force

Axial
FO5.3B N
3t 0,00 mm

Resultant Torsion
Torsion
44,72 N-mm
at 0.00 mm

Reset to el Uinis Units [WomC >



Barre N° 13 :

X=245 mm

End Length Offset [Location) Display Options
Case |COMB1 ~| VEnd: | ge 13 " Seroll for Yalses

ttems [Major (V2 and M3] | [Single valued ~| [UdUUUoUnTnT] & Show Max
JEnd [Jr g8
0,000 mm
(E20.00 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir]
-8.482E-02 N/mm

at 232,50 mm
Positive in -2 direction

Resulkant Shear

Shear ¥2
F283BN
at 0,00 rmm

Resultant oment
Moment M3
17530180 N-mrn
at 245,00 mn

Positive in -2 direction

Deflections
Deflection [2-dir)
-0,030468 mm
at 310,00 mm

" Absolte (" Fielative to Beam Minimum (¥ Relative to Beam Ends

Feset to [nitial Units Units |N.mm.C =

End Length Qffzet [Location] Display Options
Case |COMBI x| 1End: |1 33 ¢ Scioll for Values

ltems |Minor W3 and M2) ﬂ |Smg\e valued j [DU'DUDUDran:; % Show Max
JEnd: |t BB
0,000 mm
[620.00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-

Dist Load (3-dir)
0,00 M /rom

at 620,00 mm
Pasitive in -3 direction

Resultant Shear

Shear ¥3
E3EIEN
&t 245,00 mm

Resultant Moment

Moment M2
8205423 N-mm
&t 245,00 mm

Deflections
Deflection [3-dir)
0033042 mm
at 310,00 mm
Pasitive in -3 direction
 Absolute " Fielative to Beam Minimum + Relative to Beam Ends

Reset to Initial Lnits Units |N.mm =

End Length Dffset [Location) Dizplay Options

Case |COMB1 ~| \End: |4t 33 & Serol far Values
ltems [éwial Pand T) =] [Single valued +| [UU'UUUUUmmr;”] £ Show Max
JEnd |Jt BE Location
000 mm

0
(520,00 ) 248 m

Equivalent Loads - Free Body Diagram [Concentrated Fores in N, Concentrated Torsions in N-mm]
Dist Load (1-dir)
0,00 N/mm

at 245,00 mm
Pasitive in -1 direction

Resultant Axial Force

Axial
3EBZE N
at 245,00 mm

Fiesultant Torsion

Torsion
-1.35 H-mm
at 245,00 mm

|

Reset ta Inifal Urits Units [M.mm © ~



Barre N°13 ‘:

X=335mm

End Length Offset (Lacation] Dizplay Options
Case |COMBT | 1End |4t &6 " Serol for Values

Ikems |Ma\o| V2 and M3) ﬂ |Smgle valued j [DEiDUDUDnan:; +  Show Max
JEnd:|Jt 34
0,000 rom
520,00 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load [2-dir]
5452 -02 Némm

&t 310,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
BET.AS N
&t 520,00 mm

Resultant Moment

Deflections

" Absalute " Relative to Beam Minimum (¥ FRelative to Beam Ends

Moment M3
-186796,05 H-mm
at 335,00 mm

Deflection [2-dir)
0,032383 mm

at 310,00 mm
Positive in -2 direction

Reset to Initial Units Units |M.mm,.C =

End Length Offset (Location] Display Options

Case |COMET ~| \End: |t BB € Scroll for Values
ftems [Minor 3 and M2) | [Single valied =] [UdDDDDDnTr;? & Show Max

JEnd: |Je 34
0,000 mm
(620,00 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mmm)

. " g Dist Load [3-dir)
0,00 N
at 620,00 mm
Fositive in -3 direction

Fesultant Shear

Shear ¥3
B33.76 N
at 620,00 mm

Resultant Moment

Moment M2
85732,81 N-mm
at 336,00 mm

Deflections
Deflection [3-dir)
0,044304 mm
at 310,00 mm
Positive in -3 direction
" Absolute " Fielative to Beam Minimum (& Fielative to Beam Ends

Resel to Initial Linits Units [N mm, C =

End Length Offset [Location] Display Options

Case |COMB1 ~| \End | Jr 65 & Serallfor Walues
Items ‘Ax\al[F’ and T) le\ngla valuedj [%UDUDU’_TMH} " Show Max
J-End: |k 34 Location

0,000 mrn
520,00 i) EE mm
Equivalent Loads - Free Body Diagram [Concentiated Forces in M, Concentrated Torsions in M-mm)
o Dist Load [1-dir)
0,00 K/mm
at 335,00 rom
Positive in -1 direction

494,84 1G5 &5 378, 14

—_—

Resultant Axial Foree
Axial

456,04 N
at 335,00 rom

Resultant Torsion

Torsion
-1.35 M-mm
at 335,00

Reset to Initisl Units Urits |M.mm.C =



Barre N° 14 :
X=468,70 mm X=913,70 mm

End Length Offset (Location) | - Display Dptions End Length Offset [Location] | - Display Options

Case [COMB1 = vEnd | 7 £ Sorol for Values Case [COME] R & Seroll for Values
tems [Major V2 and M3] v | [Single valued v | [UﬁFIEIUDUnTrm & Show Mas tems [Maior [v2 and 3] v [Single valued + | [UUDDUUUNMN"} € Show Max
JEnd Jnlmag JEnd JDt:Dgémm Location
51370 ml {51370 mm] EET

E quivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in M-mm)

Dist Load (2-dir)
8.482E-02 M /mm

3t 913,70 mm
Positive in -2 direction

E quivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load (2-dir)
8.482E-02 N/mm

at 456,85 mm
Positive in -2 direction

Fiesultant Shear Resultant Shear
Shear V2

Shear ¥2

531.83N 531,83N

at 913,70 mm 2t 91370 mm
Fesultant Moment Fesultant Mament

Moment M3 Moment M3

228265,01 M-mm -3,786E-11 N-mm

at 468,70 mm 4t 913,70 mm

Deflections Deflections
Deflection (2-dir) Deflection [2-dir)
0,080030 0,000000 mm
at 456,85 mm 3t 913,70 mm
Pasitive in -2 direction Positive in -2 direction
" Absolute " Felative to Beam Minimum + Relative to Beam Ends " Absolute " Relative to Beam Minimum (+ Relative to Beam Ends

Fissel to Initial Lnits Urits [N, mm, © Reset to Initial Units Urits [N, mm,C =

End Length Dffset (Location] | - Display Options End Length Offset (Lacatian) Display Options
Case |COMBT - 1End: |ar 73 & Scioll for Yalues Case |COMET =l I-End |Jt 73 ¢ Scroll forValuss
Nems [Minor (V3 and M2) ] [Single valued | LY " ShowMax Mems [Mingr [v3 andM2) | [Single valued | QML) @ Show Max
(0,00 mm] (0,00 mim)
J-End: | Jt 24 Location JEnd: |t 34
0,000 mm 0,000 mm
(913,70 mm) 468.70 mm (912,70 mm)
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Maments in N-mm) Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)
Dist Load [3-dir) y Dist Load [3-dir]
0,00 Ndmm 0,00 N/mm
at 468,70 mm at 313,70 mm

Positive in -3 dirsction Positive in -3 direction

Resultant Shear Resultant Shear

Shear V3 Shear ¥3
943N 271.92N
at 468,70 mm at 313,70 mm

Resultant Moment

Resultant Moment

Moment M2 Moment M2
922416 N-mm -B1 458 65 N-mm
at 468,70 mm at 913,70 mm

Deflections Deflections
Deflection [3-dir) Deflection (3-dir)
-0.010424 mm 0018372 mm
at 468,70 mm at B85,28 mm
Positive in -3 direction Positive in -3 direction
" Absolute " Relative to Beam Minimum f* Relative to Beam Ends " Absolute " Relative to Beam Minimum + Relative ko Beam Ends

Reset ta Initial Urits Units [N, mm,C = Reset ta Initial Units Units [M, mm,C =

End Length Offset [Location] [~ Display Options End Length Offset (Location) Display Optiors
Case |EDMB1 j IEnd: | ot 73 & Scioll for Values Case |EDMB1 j IEnd: |JE 73 s Seroll for Values
e = 0,000 mm £ Shaw Max - Il = 0,000 mm - ShowM
ltems [ewialPandTI = |[Single valued =] 600 mm] ftems  [ewial (Pand T) | |[Single valued ~| 000 ) ot M
J-End: [ e 34 Lacation JEnd:|J 34 Lanation
0,000 mm 0,000 mm
(913,70 o) 468.70 o (612,70 o] 91370 mm
Equivalent Loads - Free Body Diagram [Concentiated Forces in N, Concentrated Torsions in N-mm] Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)
Dist Load [1-dir) Dist Load [1-dir]
0,00 Hmm 0,00 Nmm
at 46870 mm at 913,70 mm

Positive in -1 direction Positive in -1 direction

Resultant Axial Force

Resultant &xial Force

Agial Axial
89763 575,09 N
at 468,70 mm at 913,70 mm

Resultant Torsion Resultant Torsion
Torsion

Torsion
-26,35 N-mm -26.35 N-mm
at 468,70 mm at 913,70 mm

Reset ta Initial Units Units |M, mm,C Rieset to Initial Units Units [N, mm,C =



Barre N° 14’ :

X=632,40 mm X=0mm

End Length Offset [Logalion) ;- Display Options

Case |COMB1 ~| 1 End: ot 42  Sorol for Values
tems [Major V2 and M3) v | [Single valued +| [UD'DDDDUWV"”T] @ Show Max
et |Je 73

0,000 mm

(913,70 )

Equivalent Laads - Free Body Diagram [Concentiated Forces in N, Concentrated Moments in N-mm)
Dist Load (2-dir)
9.482E-02 N/mm

4t 585,28 mm
Fositive in -2 direction

Resultant Shear

Shear V2
39541 N
4t 0,00 mm

Fiesultant Moment

Moment M3
23309701 M-mm
3t 532,40 mm

Deflections
Deflection [2-dir)
0.076734 mm
at 456,85 mm
Fasitive in -2 direction
" Abzolute " Relative to Beam Minimum ¢ Relative to Beam Ends

Fizsel to Inial Urits Urits [M.om.C =

End Length Offset [Location] Display Options

Case |EEIMB1 j 1End |Jr 42 & Scroll for Values
Items |Mino|N3andM2]j‘ﬁmgleva\uedﬂ [DD'DDDDD”T”:?  Show Max
J-End: |JE 73 Lacation
0,000 mm

(913,70 mm) 63240 mm

Equivalent Laads - Free Bady Diagram [Concentrated Forces in M, Concentrated Moments in M-rm]

- 0 o Dist Load (3-dir)
0,00 Hémm
2t B32,40 mm
Pogitive in -3 direction

Resultant Shear

Shear ¥3

19143 N

at 632,40 mm
Fesultant Moment

Moment M2

36613.83 Nemm

at B32.40 mrm
Deflections

Deflection [3-dir)

0,007230 rmm

at 632,40 mm

Paositive in -3 direction

" Absolute " FRelative to Beam Minimum & FRelative to Baam Ends

Resel to Initial Liits Units [N mm, C =

End Length Offset [Location) Display Options

Case |COMET ~| \End: |t 42 & Seroll for Values
Ikerns ‘Axlal[PandT] ﬂl&ng\eva\uedﬂ [D[‘IUDUDD“T“:? £ Show Max
JEnd: | Jt 73 Location
0.000 mm

913,70 ) £32.40 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)
Dist Load [1-dir)
0,00 N/mm

&t 632,40 mm
Positive in -1 direction

Resultant Axial Force

Axial
E39E5 N
&t 632,40 mm

Resultant Torsion

Torsion
-26,35 N-mm
at 632,40 mm

Reset bo Initial Units Urits |M.mm,C =

End Length Offset [Location] Display Options

Case [COMB1 ~| 1Erd |t 42 & Soroll for Values
Items |Maio| (W2 and M3) j‘ﬁingle valuedﬂ FE]EIUDUDmmnT] " Show Max
JEnd |t 73 Lacation

0,000 mm

[813.70 mm] 0.0 o
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Cancentrated Moments in H-mm)
Dist Load [2-dir)
8,482E-02 N/
3t 0,00 mm
Positive in -2 direction

Fiesultant Shear

Shear V2
33541 N
at 0,00 mm

Resultant boment

Moment M3
0,00 N-rm
at 0,00 ram

Deflections
Deflection [2-dir)
0,000000 mm
at 0,00 mm
Faositive in -2 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset to Initial Units Urits |M, mm, C »

End Length Offset [Location) Display Dptions

Case |COMB1 =l |t gt 42 " Soroll for Yalues
ltems | Minor 3 and M2) | | Single valued | [EldUUUDUmn1r:|? @ Show Max
J-End: |Jt 73

0,000 mm

(913,70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mim)

Dist Load [3-dir]
0.00 Nmm

at 313,70 mm
Positive in -3 direction

445, 42 26, 84

Resultant Shear

Shear V3
191430
at 632,40 rim

Resultant Moment

Moment M2
-B4445 42 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
0037720 mm
ak 228,43 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Feset to Initial Units Units |N,mm,C «

End Length Offzet [Location) Display Options

Case |EEIME1 ﬂ 1-End: |Je 42 &+ Seroll for Yaluss
ltems [AsielPandT) =] [Singls valued ~| [anununrm £ Show Mas
JEnd: | Jt 73 Location

0,000 mm
(913,70 mm) 0.00 mm

Equivalent Loads - Free Body Diagiam [Concentrated Forces in M, Concentrated Torsions in N-mm)
Dist Load [1-dir]
0,00 NAmm

at 0,00 mm

Positive in -1 direction

Figsultant Axial Forcs

Agxial
B39EEN
at 0,00 mm

Resultant Torsion
Torsion

-26.35 M-mm
at 0,00 mm

Rieset to rifial Urits Units [N, mm, C



Barre N° 15 :

X=245 mm

End Length Offset [Location) Display Options

Case |COMB1 | 1End |4t 41 " Scroll for Values
Items ‘Mainr[VZ and W3] leing\e valuedﬂ [UDUDUDUgr;H] * Show Max
J-End |Jt 53

0,000 mm

(620,00 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Dist Load [2-dir)
9.462E-02 N/mm

at 245,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
BI351N
at 0,00 mm

Fesultant Moment

Moment M3
142864 24 N-mm
at 245,00 mm

Deflections
Deflection [2-dir]
0,025230 mm
3t 310,00 mm
Positive in -2 direction
" Absolute " Fielative to Beam Minimum (v Felative to Beam Ends

Fieset to Iritial Linits Units [N, mm, 0 =

End Length Offset [Location) Dizplay Options

Case |COME1 | |End |ue 41  Serol far Values
ltems [Minor (V3 and M2] _+ ] [Single valued = [UoUoUuUnTn:} & Show Max
JEnd: |Jt 69

0,000 rom

[B20.00 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (3-dir)
0,00 Hmm

at 620,00 mm
Positive in -3 direction

Resultant Shear

Shear ¥3
709,89 M
at 245,00 mm

Fiesultant Moment

Moment M2
95098,27 H-mm
at 245,00 mm

Deflections
Deflection [3-dir)
0,050055 rmm
2t 310,00 mm
Positive in -3 direction
 Absolite " Relative to Beam Minimum ' Relative to Beam Ends

Reset to Initial Units Units |MN.mm, C «

End Length Offset [Lacation) Display Options

Case ‘EDME1 j |End: |Jr 41 & Scroll for Values
Items ‘Akla| [Pand T] ﬂ ‘Smgle valued ﬂ [UD‘UDDDD”T“:? " Show Max
JEnd: |t B9 Laocation

0,000 mm
(620,00 mm) 245 m
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentiated Torsions in M-mm]
- Dist Load [1-dir)
0,00 N dmm
at 245,00 mrn
Positive in -1 direction

Resultant Axial Force

Azial
325,93N
at 245,00 mrn

Resultant Torsion

Torsion
-B.57 N-mm
at 246,00 rarmn

Fieset ta Initial Units Urits |N.mm,C =




Barre N° 15’ :

X=335mm

End Length Offzet [Location] Display Optiohs
Case |COMB1 | 1End: [Jr 69 " Scroll for Values

tems [Maior (42 and M3) _~ | [Single valued =] [”d”U”UUmmn']] @ ShowMax
JEndt [ 42
0,000 m
162000 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-dir]
8,482E-02 M/mm

at 335,00 mm
Positive in -2 direction

Resultart Shear

Shear ¥2
538.92N
at 620,00 mm

Resultart boment

Moment M3
15014699 N-mm
at 335,00 mm

Deflectiors
Deflection [2-dir]
0.026772 mm
at 310,00 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum + Relative to Beam Ends

Reset to Initial Units Urits |M.mm T =

End Length Offset [Location) Display Options
Case |COMB1 | 1End: |4t g4 " Scroll for Values

Items: ‘Minor W3 and M2) j |Sing\e valued ﬂ [UUUUUE?nTr;H] &+ Show Max
JEnd |J 42
0,000 mm
(620,00 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Maments in M-mm)

Dist Load [3-dir)
0,00 N Amm

4t 620,00 mm
Positive in -3 direction

Resultant Shear

Shear ¥3
B43.43 W
4t 620,00 mm

Fesultant Moment

Moment M2
97961,08 N-mm
at 335,00 mm

Deflections

Deflection [3-dir]

0,064379 mm

4t 310,00 mm

Positive in -3 direction
" Absolute " Felative to Beam Minimum (« Felative to Beam Ends

Feset to Initial Units Units [N, mm.C

End Length Offset (Location] [~ Display Options

Case |COMET ~] \End: |0 B9 & Scrall for Values
ltems [aisl (P and T) = [Single valued | [”D-FD“DDHTWWJ ' Show Mas
JEnd:|Je 42 Lacation
[Uégg,uumm] [ wm

ns in M-mm]

Dist Load [1-dir)
0,00 N mm

3t 335,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
42255
at 335,00 ram

Resultant Torsion

Torsion
-8.57 N-mm
at 335,00 ram

Reset ta Initial Units Units |M,mm, C ~



Barre N° 16 :

X =255,01 mm

End Length Difsst [Lovation) | - Display Options

Case |COMET 2 |End: |t 52 € Serollfor Values
Items |Ma\or[\v’2andM3] ﬂ‘&ngleva\uedj [D[‘IUDUDUrT”r:’; & Show ax

J-End |Jt 79
0,000

mm
(25501 mm]

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load [2-dir)
-4,075E-02 N/mm
at 191,26 mm
Positive in -2 direction

Resultant Shear

Shear V2
10,39N
at 0.00 mm

Resultant Moment

Moment M3
-1324,30 M-mm
4t 255,01 mm

Deflections
Deflection [2-dir)
-0.000036 mm
4t 127,50 mm
Pasitive in -2 direction
" Absolute " FRelative to Beam Minimum {+ Relative to Beam Ends

Fieset to Initial Units Urits |M.mm.C =

End Length Offset [Location] | [ Display Options

Case [COMB1 ~| \-End: |t 52 & Sorallfor Values
ltems [Minor (¥3 and M2) =] [Single valued ~ | [“D-”D”D“r;”r:‘]  Show Max
JEnd: |Je 79 Location

0,000 mrn
(255,01 mm) 256,01 mm

Equivalent Loads - Free Body Diagiam [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load (3-dir)
0,00 N#mm

&t 255,01 mm
Pasitive in -3 direction

Resultant Shear

Shear ¥3
34319N
4t 255,01 mm

Resultant Moment

Moment M2
514141 M-mm
4t 255.01 mm

Deflections
Deflection [3-dir)
0000000 mm
3t 255,01 mm
Positive in -3 direction
 Absolute " Relative to Beam Mirimum ¢ Relative to Beam Ends

Reset to Initial Units Units |M.mm.C =

End Length Offzet (Location] Digplay Optians

Case |EEIMB1 ﬂ End: |Jt 52 & Scroll for Yalues
ltems [Asisl Pand T) =] [Single valued =] [“Eflnununm  Show Max
JEnd: |t 79 Lacation

0,000 mm
(255,01 mm) 256,01 mm

Equivalent Loads - Free Body Diagram [Concentrated Forees in N, Concentrated Torsions in N-mm)

o Dist Load [1-dir]
T.440E-02 N/mm
3t 255,01 mm
Faositive in -1 direction

Al 7514

Resultant Axial Force:

Axial
47214 N
3t 255,01 mm

Fesultant Torsion

Torsion
277 20 N-rarn
3t 255,01 mm

Reset to Iritsl Units Units [N.mm. C ~

X=0mm

End Length Offzet [Lacation] Dizplay Dptians

Case |COMBT -] |End: [t 52 & Serollfor Values
Items ‘Ma\ur[VZandMS]lemg\svaluedj [DU'DDDDD;‘?:‘? € Shaw Max
JEnd | Je 73 Location

0,000 mm
[255.01 mm] 0.00 mm
Equivalent Loads - Free Body Disgram [Concentrated Forces in M., Concentrated Moments in M-mm)
Dist Load (2-dir)
-4,075E-02 N/mm
3t 0,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
10,39 N
3t 0,00 mm

Resultant Moment

Moment M3
0,00 H-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0000000 mm
at 0,00 mm
Faositive in -2 direction
" Absolute " Relative to Beam Minimum s Fielative to Beam Ends

Fiesat to Initial Lnits Units [M,mm,C =

End Length Offset (Location] | - Display Options

Case [COMB1 -] 1End: | e 52  Seroll for Values
ltems [Minor (V3 and M2] _~ | [Single valued =] [”D-“D“D“rm & Show Max

J-End |JE 79
.000

mm
(255,01 mm)

Equivalert Loads - Free Body Diagram [Concentrated Forces in N, Concentiated Moments in M-mm)

Dist Load [3-dir)

0,00 N Amm

&t 235,01 mm

Positive in -3 direction

Resultant Shear

Shear ¥3
343190
3t 255,01 mm

Resultant Mament

Moment M2
-92657.65 N-mm
4t 0.00 mm

Deflections
Deflection [3-dir)
-0,010323 mm
5t 85,63 mm
Paositive in -3 direction
" #bsolute " Relative to Beam binimum &+ Relative to Beam Ends

Fieset ta Initial Lirits Units [N mm,C  ~

End Length Offset [Location) | — Display Options

Case |COMBI ~| 1End: | gt 52 & Seroll forValues
Items ‘Amal[Pand T lelngleva\uedd [UEIUUUUUnTr;q " Show Max
JEnd |t 79 Location

0,000 rmm

255,01 mm 0.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)
Dist Load (1-dir)
7.440E-02 N/rorn
at 0,00 mm
Pasitive in -1 direction

Resultant Axial Force

Axial
EIRR L
at 0.00 mm

Resultant Torsian

Torsion
277.20 N-mm
at 0.00 mm

Reset to Iniial Units Urits [N mm =



Barre N° 16’ :

X=0mm

End Length Offset [Location] |~ Display Options

Case [COMB1 ~| 1End |t 79 " Sl for Values
tems [Maior (V2 and M3) _+] [Single valued | [”D'Dnﬂnﬂnz"r'"“] & Show Max
JEnd: gt 23
0,000 mm
255,01 o)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm]
Dist Load (2-dir)
-4,075E-02 Nimm
at 0,00 mm
Positive in -2 direction

Fesultant Shear

Shear V2
039N
at 265,01 mm

Fesultant Moment

Moment M3
132490 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
-0.000036 mm
at 127,50 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum + Relative to Beam Ends

Reset ta Iritial Lnts Units [N, om.C

End Length Offset (Lacation] | - Display Oplions

Case |COMET =] |End: [t 79 & Scrollfor Values
tems [Minor (v3 and M2) | [Single valued ] [UU'DDDDDnan:; ' Show Max
J-End: |Jb 23 Location

0,000 mm

256,11 mm) oo o
Equivalent Loads - Free Bady Diagram [Concentrated Forces in N, Concentrated Maments in M-nnm)
Dist Load (3-dir)
0,00 M/mm
at 0,00 mm
Positive in -3 direction

Fesultant Shear

Shear ¥3
-343719N
at 0,00 mm

Resultant Moment

Moment M2
614141 N-mm
at 0,00 mm

Deflections
Deflection [3-dir]
0.000000 ram
at 0,00 mm
Positive in -3 direction
" Absolute ™ Relative to Bear Minimum (¥ Relative to Beam Ends

Reset to Initial Units Urits | M. mm, C

End Length Offset [Location] Display Options

Case [COMB1 ~| \End: | gt 79 @ Seroll for Yales
ltems [&xial(PandT)  +||Single valied ~| [DEIDUUUUnTr;q " Show Max
J-End |t 23 Location
0,000 mm

(258,01 mom) 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Farces in N, Concentrated Torsions in M-mm)
472, 1 - Dist Load [1-dir]
= 7.440E-02 N/mm

) 5t 0,00 mm

Positive in -1 direction

Resultant Avial Force

Axial
472,14 N
at 0,00 mm

Fiesultant Torsion

Torsion
277,20 N-mm
at 0,00 mm

Reset to Initial Units Units [N, mm,C

X =255,01 mm

End Length Offzet [Location] Digplay Optians:

Case |COMB1 ~| 1End: Uk 79 & Seroll for Values
Items ‘Ma\orl\/Zand M3) ﬂ‘Smglevaluedﬂ [UU‘DUUUDmmr:; " Show Max
J-End: Ut 23 Location
0.000 mm

[255.01 mm) 256,01 mm

Equivalent Loads - Free Body Diagiam (Concenbiated Forces in N, Concentrated Moments in M-mm]
Dist Load [2-dir)
0,00 MNémm
at 255.01 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
-10.39N
at 255,01 mm

Resultant Moment

Moment M3
7.537E-11 N-mm
at 255,01 mm

Deflections
Deflection (2-dir)
0.000000 ram
at 255,01 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimurn & Relative to Beam Ends

Fieset to Initial Units Urits |M.rom, C +

End Length Offset [Location) Display Options

Case |COMB1 ~| \-End ot 79  Sorol for Values
ltems [Minor (V3 and M2) _+] [Single valued + | [Un'UnUnUnanﬁ @ Show Max
JEnd [Jt 23

0,000 mm

(255,01 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [3-dir)
0,00 N /mm

2t 258,01 mm
Positive in -3 direction

Resultant Shear

Shear V3
34319
at 266,01 mm

Resultant Moment

Moment M2
8237483 H-mm
2t 258,01 mm

Deflections
Deflection [3-dir)
0,008303 mm
at 159,38 mm
Positive in -2 direction
 Absolite " Relative to Baam Minimum & Helative to Bearn Ends

Rieset to Iitial Units Urits [M.mm.C =

End Length Offset [Location) Display Options

Case |COMET =] VEnd: [Je 79 & Scrall for Values
Items: |Ama\ [PandT) ﬂl&ngle valuedj [%UUUUUHT;'G " Show Max
JEnd: |t 23 Location
0,000

(255,01 mm) 255,01 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated T orsions in N-mm)

Dist Load (1-dir)

7 440E-02 Mémm

at 265,07 mm
Pasitive in -1 direction

Resultant Axial Farce

Axial
45317 N
at 255,00 mm

Resultant Torsion

Torsion
277,20 N-mm
at 265,07 mm

Rreset 1o Initial Lints Units [Momm.C =



Barre N° 17 :

X=0mm

End Length Offzet (Lacation] Display Optians

Case [COMET ~| 1End: |oe &0 € Seroll far Values
Items |Maio| (W2 and M3) leing\e v'a\uadj [DUD&.UDnTmn} % Show Max
J-End: |t 53
0,000 rmm
(315,48 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-dir]
5.982E-02 N/mm

at 236,61 mm
Paositive in -2 direction

Resultant Shear

Shear V2
1887 N
at 315,48 mm

Fiesultant Moment

Moment M3
297712 N-mm
at 0,00 ramn

Deflections
Deflection [2-dir)
0,000124 mm
at 157,74 mm
Positive in -2 direction
" Abzolute " Relative to Beam Minimum (¥ Relative to Beam Ends

Fieset ta Initial Linits Units [N, mm,C =

End Length Offset [Location) Dizplay Optiohs

Case |COMB1 | 1End: |Jt 80 @ Seroll for Values
tems [Minor [V3 and M2) _~ | [Single valued =] [UD'”D”UUH’:‘;‘] © Show Max
J-End: | Jt: 53 Location
0,000 mm

(315,48 mm) 0.00 L

Equivvalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
. . Dist Load [3-dir)
. 0,00 Nmm
at 0,00 mm
Pasitive in -3 direction

Resultant Shear

Shear V3

127.78N

at 0,00 mm
Fesultant Moment

Moment M2

37033,33 N-mm

at 0,00 mm
Deflections

Deflection [3-dir)

0.000000 mm

at 0,00 mm

Pasitive in -3 direction

" Absolute " Relative to Beam Minimum (¢ Relative to Beam Ends

Fieset to ritial Urits Units [N, mm. €~

End Length Offset [Location) [~ Display Options

Case |COMB1 | 1End |t 80 & Soiol for Values
Iterns |Ama\ [PandT] j ‘Smgle valuedﬂ [UD‘DDUDDnTrS " Show Max
JEnd: | Jt 53 Location
0,000 mm

(315,48 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)
Dist Load [1-dir)
-6,014E-02 N /mm

at 0,00 mm

Positive in -1 direction

Resultant &xial Force

Agial
BITEZN
at 0,00 mm

Resultant Torsion

Torsion
-593,98 N-mm
at 0,00 mm

Reset to Initial Units Units [N, mm, C

X =315,48 mm

End Length Offset (Location) Digplay Options

Case |COMB1 ~| |End: |Jt 80 & Seroll for Values
ltems [Major [v2 and M3] _~ | [Single valed =] [Ddouuuurm € Show Max
J-End: | Jt 53 Location

0,000 mm
[315.48 mm) 31548 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Maments in M-mm)

Dist Load (2-dir)
5,982E-02 Nmm

at 315,48 mm
Positive in -2 direction

Resultant Shear

Shear V2
1887 N
at 316,48 mm

Fiesultant Moment

Moment M3
6.773E-02 N-mm
at 315,48 mm

Deflections
Deflection [2-dir)
4,144E-09 rom
at 315,48 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum % Relative to Beam Ends

Reset to Initial Units Units [N, mm.C =

End Length Offset (Location] Display Options

Case |COMB1 ~| \End: |t a0 £ ool forValues
Items ‘M\norNSandME]lemgleva\uedﬂ [DU'DDDUDnTr:i *  Show Max
J-End |Jt 53
0,000 mm
(315,48 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-nn)

Dist Load [3-dir]
000 M from

at 315.48 mm
Fositive in -3 direction

Resultant Shear

Shear V2

12778 N

at 315,48 mm
Resultant Moment

Moment M2

F740B,82 M-mm

at 315.48 mm
Deflections

Deflection (3-dir)

0,018362 mm

at 157,74 mm

Positive in -3 direction
 Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Fisset to Iniial Units Urits [M.om.C =

End Length Offset (Location) Display Options

Case |COMB1 ~| |Ert |t 20 = Soroll for Values
Items |AmaI[Pand T leinglsvaluedj FﬁDDDDD$$  Shaw Max
JEnd |t 53 Location
0,000 mm

(315,48 mm) 5,48 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)
Dist Load [1-dir]
B.014E-02 N/mm

at 315,48 mm
Positive in -1 direction

Resultant Axial Force

Agial
89649 N
at 315,48

Resultant Torsion

Toision
593 98 N-rom
at 315.48 mm

Riesel to niial Units Units [N, mm,C =



Barre N° 17’ :

X =315,48 mm

End Length Offset [Location) — Display Options
Case |COMB1 | 1End: [ar 23 " Serol for Values

tems [Maior (2 and W3] = | [Single valued + | [UD'UDUDUW] @ Show Max
JEndt | ;a0
0,000 mm
(315,48 mm]

Equivalent Loads - Free Body Diagram [Concentrated Farces in M, Concentrated Maoments in M-rirn]

Dist Load [2-dir)
5,962E-02 M/mm

at 236,61 mm
Positive in -2 direction

Fesultant Shear

Shear ¥2

1867 N

4t 0,00 mm
Resultant Moment

Moment M3

287712 N-mm

at 315,48 mm

Deflections
Deflection [2-dir]
0,000124 mm
2t 157,74 mm

Positive in -2 direction

" Absolute " Felative to Beam Minimum = Relative to Beam Ends

Feset to Initial Units Units [N, mm.C =

End Length Offset [Location] Display Dptions
Case [COMB1 ~| |Endt |t 23 Sl for Values

Items |Minnr [¥3 and M2) ﬂ ‘Singla va\uedj [DDD&.D;’_;] &+ ShowMax
JEnd: | Jt B0
0,000 rmm
[315.48 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [3-dir)
0,00 NAmm

at 315,48 mm
Positive in -3 direction

Fesultant Shear

Shear ¥3
127.78N
at 315,48 mm

Fesultant Moment
Moment M2
3709333 N-rm
at 315,48 mm

Positive: in -3 direction

Deflections
Deflection [3-dir)
0,005538 mm
at 19718 mm

" Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Feset to Initial Units Units M. mm.C =

End Length Dffset (Location] — Display Options

Case |COMET 2| 1End a0 23  Seiol for Values
ltems |Ama|[F‘ and T) jlﬁing\e va\uedj [DUDE%JHTN"} % Show Max

JEnd: [t 80
000 mm
(315,48 mm)

Equivalent Loads - Free Body Diagiam [Concentrated Forces in M. Concentrated T orsions in M-mm)

Dist Load [1-dir)
-B.074E-02 Némm

&t 315,48 mm
Positive in -1 direction

Resultant Arial Force

Axial
BITEZN
&t 315,48 mm

Fiesultant Torsion

Torsion
593,98 N-mm
at 316,48

Reset to nitial Units Units |M.mm. C =




Barre N° 18 :

X=0mm

End Length Offset [Location] [~ Display Options

Case ‘EUMB1 j 1-End: | Jt &1 " Scioll for Yalugs
lems [Major (V2 and M3) | [Single valued =] [U[]UDUDUHT,T] & Show Max
J-End: |Jt 54

0,000 mm

315,48 ]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentiated Moments in N-mm)
Dist Load [2-dir)
5,982E-02 N/mm

at 236,61 mm
Pasttive in -2 direction

Resultant Shear

Shear ¥2
1887H
at 315,48 mm

Resultant Moment

Moment M3
297712 N-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0,000124 mm
at157.74 mm
Pasttive in -2 direction
" Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Fizset tolnital Units Urits [N om. €=

End Length Offset (Lacation] Dizplay Options

Case |EEIMB1 ﬂ 1End: |Jt 81 & Scroll for Values
Items |MinorN3 and M2) le\nglavaluedﬂ [DdDUDDDr;”r;yri " Show Max
J-End: |Jt 54 Lacation
)

0.000 mm
[315.48 rom) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (3-dir]
0,00 MAmm

at 0,00 mm

Pasitive in -3 direction

Resultant Shear

Shear ¥3
10583
at 0,00 mm

Fesultant Moment

Moment M2
-30868.35 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 0,00 mm
Positive in -2 direction
" Absolute " Relative to Baam Minimum + Relative to Beam Ends

Fieset to Initial Urits Units [N, mm,C +

End Length Offset [Location] — Display Options

Case |COMET ] 1 End: |t 81 & Seroll for Values
Items |Akia\ (PandT) ﬂ‘sing\eva\uedj [%UDUUUQm"] " Show May
J-End: | Jt 54 Location

0,000 mm
(315,48 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Farces in N, Concentrated Torsions in N-mm)
p Dist Load [1-dir)
-B.074E-02 N/mm
4t 0,00 mm
Positive in -1 direction

847,53 I

Fesultant Axial Force

Axial
86752 N
3t 0.00 mm

Figsultant Tarsion

Torsion
443,90 N-mm
3t 0.00 mm

Reset to Initial Units Units |N,mm,C ~

X=315,48 mm

End Length Offset [Location]| - Display Options

Case |COMET | 1End: |t 81 & Scroll for Values
Items |Maiol (W2 and M3) j |S\ngle Va\uadj [DU'DDDUDnTr;? " Show Max
J-End: |Jt 54 Location
0,000 mm

(315,48 mm] 543 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load [2-dir)
5,982E-02 Mémm

at 315.48 mm
Puositive in -2 direction

Resultant Shear

Shear ¥2
18.687H
at 315,48 mm

Resultant Moment

Moment M3
-3.969E-17 N-mm
at 315,48 mm

Deflections:
Deflection [2-dir)
0.000000 ram
at 315,48 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimurn ¥ Relative to Beam Ends

Fiesel to lnital Units Urits [M.mm.C =

End Length Offset (Location) Digplay Options

Case |COMB1 ~| 1End: [t 81 £ Scroll for Values
tems [Minor (V3 and M2) _+] [Single valued ~ | [”D'”D”DUrm @& Show Max

J-End: |t 54
0,000 mm
(315,48 rom)

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load (3-dir)
0,00 H4mm

at 315,48 mm
Positive in -3 direction

Resultant Shear

Shear ¥3
105.89N
at 315,48 mm

Fiesultant Moment

Moment M2
-64275,68 N-mm
at 315.48 mm

Deflections
Deflection [3-dir)
-0.015258 mm
at157.74 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum (& Relative to Beam Ends

Fizset to lital Units Urits [M.om. € =

End Length Offset [Location] Display Options

Case |COME1 k3 |End: |ae 81 (% Seroll for Values
Items ‘Amal (PandT) leinglavaluedﬂ [DD'DDDDDnan’S = Show Max
JEnd: | Ut 54 Location

0,000 mm
[315.48 mm)] 31548 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Torsions in M-mm)

Dist Load [1-dir)
-B0T4E-02 Mimm

ak 315,48 mm
Pasitive in -1 direction

Resultant Axial Force

Agial
-BBE.49 N
ak 315,48 mm

Resultant Tarsion

Torsion
443,90 N-mm
at 315,48 mm

Reset to Initial Units Units M. mm, C +



Barre N° 18’ :

X =315,48 mm

End Length Offset [Lanation] | - Display Options

Case |COMET x| |End: |t 24 € Scrall far Values
Items |Maiol V2 and M3) lemg\e valuedﬂ [U[IDIJDEIUnTn:} (% Show ha
JEnd: | 81
0,000 mm
(315,48 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Cancentrated Moments in N-mm)
Dist Load (2-dir)
5,982E 02 N/mm

3t 197,18 mm
Positive in -2 direction

Fiesultant Shear

Shear ¥2
18,67 N
3t 0,00 mm

Fiesultant Moment

Moment M3
297712 N-mm
at 315,48 mm

Deflections
Deflection [2-dir)
0.000124 mm
at 167,74 mm
Positive in -2 direction
 Absolute " Relative to Beam Minimum ¢ Relative to Beam Ends

Feset to Inital Lnits Units [N, mm.C  ~

End Length Offset [Location] - — Display Options

Case |COMBI ~| \Erd: |t 24 £ Soroll for Values
Items ‘Minor[\v’3andM2]j‘Smg\evaluedj [Dﬁ,UDUDDrTn:} & Show Max

J-End: | Jt: 81

0,000

mm
[315.48 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in M-mm]

" Dist Load (3:
0,00 M rm
3t 315,48 mm
Positive in -3 direction

28,00

Resultant Shear

Shear ¥3
10589 N
at 315,48 mm

Resultant Moment

Moment M2
-30868,35 N-mm
at 315,48 mm

Deflections
Deflection [3-dir)
-0,004678 mm
at 197,18 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum (* Relative to Beam Ends

Raset tonitial Linits Urits [M.mom & =

End Length Qffset (Location) Display Options
Case |COMBY =] 1End: [t 24 € Scrollfor Yalues

Items ‘Ax\a\ (PandT] j |‘3|ngle valued j [DdUUUDDnan:; & Show Max
JEnd: | Jt 81
0.000 ram
(315,48 )

Equivalent Loads - Fiee Body Diagiam (Concentrated Foices in M. Concentrated T orsions in M-mm)

Dist Load (1-dir)
-GOT4E-02 Nimm

at 315,48 mm
Positive in -1 direction

Fiesultant Axial Force

Axial
-BE7 52N
at 316,48 mm

Fiesultant Torsion

Torsion
443,90 N-mm
at 315,48 mm

Risset to el Urits Units [W.mm. C =



Barre N° 19 :

X=0mm

End Length Offset [Location] | [~ Display Options

Case |COMB1 ~| \-End: |t 82  Soroll for Values
ltems [Major [¥2 andM3] = | [Single valued =] [“D-Dnﬂnﬂm @ Show Max
JEnd |Jt 55
0,000
(265,20 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir)

4 B58E-02 N /mm

at 165,75 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
12,09
at 266,20 mm

Resultant Moment

Moment M3
1E02,78 N-ram
at 0,00 mm

Deflections
Deflection [2-dir)
0.000047 mm
at 132,60 mm
Positive in -2 direction
" Absolute ™ Relative to Beam Minimum ¥ FRelative to Beam Ends

Fieset ko Initial Units Unrits M, mm.C

End Lenath Offset [Location) | — Display Options

Case |COMB1 | 1End |t a2 & Seroll for Values
ltems [ Minor (/3 and M2)_~ | [Single valued = [UU'UUUUU“TJ; € Show ax
JEnd [ ot 85 Location

0,000 mm
[265.20 mm) 0.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)
- Dist Load [3-dir)
0,00 Mémm
4t 0.00 mm
Positive in -3 direction

Fesultant Shear

Shear V3
32254 N
5t 0,00 mm

Resultant Moment

Moment M2
5359,42 N-mm
&t 0,00 mm

Deflections
Deflection [3-dir)
0,000000 mm
4t 0.00 mm
Positive in -3 direction
" Absohute " Relative to Beam Minimumn @ Relative to Beam Ends

Fiese to Iniial Linits Units [N.om.C

End Length Offset [Location] Digplay Options

Case |COMBI ~| 1End: |t 82 & Scrol for Values
lems [awal(PandT) | |Single valued ~| [UD'”DUD””TH’S £ Show Max
JEnd: |t 55 Location
0,000 mm

265,20 ] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated T arsions in N-mm]

Dist Load [1-dir)
7. 154E-02 NJmm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Ayial
-488.50 N
at 0,00 mm

Resultant Torsion

Torsion
-111,00 W-mm
at 0,00 mm

Rieset to il Linits Units [N, mm C ~

X =265,20 mm

End Length Offset [Location) Dizplay Options

Case |COMET ~| VEnd | Je 82 = Soroll for Vahes
Items ‘MaiorN2andM3]le\ngleva\uedd [DU'DDDUD;_:; " Show Max
J-End: |Jk: 55 Location

0.000 mm
(265,20 mm] 265.20 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments if W -mm]

Dist Load (2-dir)
0,00 N/mm

at 265,20 mm
Positive in -2 direction

Resultant Shear

Shear V2
1209M
at 265,20 mm

Resultant Moment

Moment M3
LINE-T1 N-mm
at 265,20 mm

Deflections
Deflection [2-dir)
0.000000 rmm
at 265,20 mm
Positive in -2 direction
° Absolte " Relative to Beam Minimum &+ Relative to Beam Ends

Pleset to liis) Lrits Urits [N.mm.C =

End Length Offset [Lacation) Display Options

Case |COMBT | 1End: |4t 82  Seroll for Values
tems [Minor (3 and M2) _~ | [Single valued ~] [Dn'nnnnnm @ Show Max
JEnd [at 55
0000 mm
126520 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (3-dir)
0,00 N/ mm

at 265,20 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-32254N
at 265,20 mm

Resultant Moment

HMoment M2
90935,64 M-mm
at 265,20 mm

Deflections
Deflection [3-dir)
0,010392 mm
at 165,75 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset 1o Intial Urits Urits [M,mm,C =

End Length Offset [Location] Display Options

Case |EEIME1 ﬂ 1End: |Jt @2 + Scroll for Values
Items |Ama\ (PandT) jlﬁing\eva\uedﬂ [DU'DUDUDnTmn} = Show Max
JEnd: |JE 55 Location
0,000 mm

(265,20 rm) 265,20 -

Equivalent Loads - Free Body Diagram [Cancentrated Farces in W, Concentrated Toarsions in N-mm)

Dist Load [1-dir)
-F.154E-02 N/mm

at 265,20 mm
Positive in -1 dirsction

Resultant Axial Foice

Ayial
50747 N
at 265,20 mm

Resultant Torsion

Torsion
111,00 N-mm
at 265,20 mm

Reset to Initial Units Units |N.mm,C =




Barre N° 19’ :

X =256,20 mm X=0mm

End Length Offset [Lacation] Display Options End Length QOffset [Location) Display Options
Case |COMET ~| 1End: | g 24 ¢ Seroll for Values Case |COMBT ~| \End: [t 28 = Sorol for Values
0,000
Items ‘Ma\or (W2 and M3 j |Smg\e wvalued ﬂ [[],DD mm’_:i & Show Max ltems ‘Ma\or [¥2 and M3) j ‘gmg\e walyed j [%,UI]UEIUrTr:} " Show Max
JEnd: | Jt 82 JEnd: |Jt 82 Location
0,000 mm 0,000 mm
(265,20 mm] (265,20 mrn) 0,00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm] Equivalent Loads - Free Body Diagram [Concentrated Forcas in N, Concentrated Moments in M-mm)

Dist Load (2-dir)
4,558E-02 N/mm

at 0,00 mm

Positive in -2 direction

Dist Load [2-dir)
4.558E-02 N/mm

at 13260 mm
FPositive in -2 direction

Resultant Shear Fesultant Shear

Shear V2 Shear ¥2

A12,09N -1209N

3t 0,00 mm at 0,00 mm
Resultant Moment Fiesultant Moment

Moment M3 Moment M3

TB02.78 N-mm 0,00 M-mm

at 265.20 mm at 0,00 mm
Deflections Deflections

Deflection (2-dir) Deflection [2-dir)

0,000047 mm 0,000000 mm

at 132 60 mm at 0,00 mm

Positive in -2 direction Positive in -2 direction

" Absolute " Felative to Beam Minimum @+ FRelative to Beam Ends " Absolute " Relative to Beam Minimum {+ Helative to Beam Ends

Reset to Initial Linits Units [N mm, C = Reset to Initial Units Units |M.mm,C =

End Lenagth Offset [Location] — Display Options End Length Offset [Location] | — Display O phions

Case |COMET =] 1End |Je 24 v Scrall for Values Case [COMET =l I-End: |t 24 € Scml for Values
tems [Minor [v3 andM2] | [Single valued +| [”D-”D”D”m’”rx ¢ Show Max ltems [Minor (V3 and M2) = [Single valued ~ | %UUDDDHTH:} & ShowMax
JEnd:|Jr 82 Lacation JEnd: |Jt 82
0,000 mm 0,000 mm

(265,20 mm) 265,20 mm (265,20 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load (3-dir]
0,00 M Amm

at 285,20 mm
Fositive in -3 direction

Equivalent Laads - Free Bady Diagram [Concentrated Farces in N, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 N Amm

at 265,20 mrn
Positive in -3 direction

Resultant Shear Fesultant Shear
Shear V3

Shear V3
-32254M -32254N
at 265,20 mm 2t 265,20 mm

Resultant Moment

Resultant Moment
Moment M2 Moment M2
539942 H-mm -80136,73 N-mm
at 265,20 mm at 0,00 mm

Deflections Deflections : =
Deflection [3-dir) Deflection [3-dir]
0.000000 mm -0,008637 mm
at 265,20 mm at 33,45.mm )
Positive in -3 direction Positive in -3 direction
" Absolute " Relative to Beam Minimum + Relative to Beam Ends

" Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Fieset to [ritial Units Urits [M, mm,C + Reset to Initial Units Units |N.mm.C =

End Length Offset [Location] — Display Oplions End Length Offset [Location) | — Display Options

Case [COMBI =1 || [vEnd [oe 21 @& Sorollfor Values Case [COMET =l g a2 & Sorol for Values
Nems [ssial (P and T] = | [Single valued ] Ly  Show Mas Nems [wial Fand TI v [Single vahued ] e € ShowMax
J-End |Jt: 82 Lacation J-End |Jt: 82 Lacation
0,000 mm 0.000 mm

255,20 mm] 265,20 mm (265.20 mm) 0.00 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in M. Concentrated Tarsions in M-mm)

Dist Load [1-dir)
-7.154E-02 N/mm

at 0,00 mm

Positive in -1 direction

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsians in M-mm]
1 3 " 3 Dist Load (1-dir]
-7.154E-02 N/mm
. at 265,20 o
Fositive in -1 direction

Resultant Axial Force FResultant Axial Force

Axial
48850 N -4B3.53 M
at 266,20 mm at 0,00 mm

Fesultant Torsion

Agxial

Resultant Tarsion

Torsion Torsion
111,00 N-mm 111,00 M-mm
at 265,20 mm at 0,00 mm

Reset to Iitial Urits Units [N.om.C = Fieset to Inital Units Urits [N, mm,C ¥




Barre N° 20 :

X=0mm

End Length Dffset [Location) — Display Options:

Case |COME1 2| 1End | 78 " Serollfor Values
ltems |Maiur (w2 and M3) ﬂlSinglevaluedﬂ [nﬁDDDDDrran’:; " Show Max
J-End: |Jt: 51

0,000 mm

[265.20 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir]

4 BBEE-02 NAmm

at 165,75 mm
Positive in -2 direction

Fesultant Shear

Shear ¥2
12.09N
at 265,20 mm

Fesultant Moment

Moment M3
1602.78 M-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0,000047 mm
at 132,60 mrn
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Fieset to Initial Urits Units [M.mm.C =

End Length Offzet [Location] Dizplay Options:

Case |COMB1 ~| 1End |ur 78 & Scroll for Values
ltems [ Minor [v3 and M2) | | Single valued = | [[IdDUDUDn:"n:‘} " Show Max
J-End: | )t 51 Location
0,000 ram

(265,20 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load (3-dir)
0,00 M /mm

at 0,00 mm

Faositive in -3 direction

Fiesultant Shear

Shear ¥3
257,98 N
at 0,00 mm

Fesultant Moment

Moment M2
-3641.78 N-mm
&t 0,00 mm

Deflections
Deflection [3-dir)
0,000000 mm
at 0,00 mm
Faositive in -3 direction
" Absohite " Relative to Beam Minimum (¢ Relative to Beam Ends

Fiaset ta Irifial Linits Units [M,mm,C =

End Length Offset [Lacation] Display Options

Case |COMBI - 1Erd |t 78 = Scroll for Values
Iterms |Axia|[F’ and T] j‘Smg\e valuadj [UU,UUUUDmmr;r; " Show Max
J-End: |Jt 51 Location

0,000 mm

265,20 mm) 0.00 mm
Equivalent Loads - Free Body Diagram [Cohcentrated Forces in M, Cohcentrated Torsions it M-mm)
Dist Load (1-dir)
-T154E-02 N/mm
at 0,00 mm
Positive in -1 direction

Resultant fial Force

Axial
-37381N
at 0,00 mm

Fesultant Tarsion

Torsion
55,31 N-mm
at 0,00 mm

Rieset o ritisl Urits Urits [ mm.C =

X=265,20 mm

End Length Offset (Lacation] | - Display Options

Case |COMET | \Erd: |t 78  Sorol for Values
Items ‘Ma\or[\u’Zand M3) ﬂlﬁingleva\uedﬂ [DD'DDDDD“T:} % Show Max
JEnd | Jt 51
0,000 mm
(265,20 mm)

Equivalent Loads - Fiee Body Diagiam (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load (2-dir)

4 558E-02 N./mm

at 165,75 mm
Pasilive in -2 direction

Fesultant Shear

Shear V2
1209N
ak 265,20 mm

Resultant Moment

Moment M3
160278 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
0.000047 mm
at 132,60 mm
Positive in -2 direction
" ahsolute " Relative to Beam Minimum @+ Relative to Beam Ends

Reset to Initial Units Urits [N, mm, C =

End Length Offzet (Location) Dizplay Optians

Case ‘CUMBT ﬂ End: |Jt 78 " Scrall for Values

Items ‘M\nor 3 and M2) j |Single valued j [UﬁD[ID[IUnTn:r; & Show Max

JEnd: | e 51

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [3-dir)
0.00 N/mm

at 265,20 mm
Pasitive in -3 direction

Resultant Shear

Shear V3
257,98 N
at 265,20 mm

Fesultant Moment

Moment M2
-72057.40 N-mm
ak 265,20 mm

Deflections
Deflection [3-dir)
-0,008648 mm
at 165,75 mm
Positive in -3 direction
7 Ahsolute " Relative to Beamn Minimum &+ Relative to Beam Ends

Fieset to Iniial Units Urits [M.rm.© =

End Length Difset [Losation] | - Display Options

Case |COMB1 ] \End: [t 78 " Scrall for Values
Iterms |Ama\ [PandT) ﬂlﬁ\ngleva\uedﬂ :][iDEIDIJDr;"r:} & Shaw Max
J-End: |Jt 51
0,000 rm
(265,20 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir]
7. 154E 02 N/

at 232,00 mm
Positive in -1 direction

Fiesultant Avial Force

Axial
33278 N
at 266,20 mm

FResultant Torsion

Torsion
-55.31 N-mm
at 265,20 mm

Reset to Initial Units Urits [N, mm,. C




Barre N° 20’ :

X=265,20 mm X=0mm

End Length Offset [Location); - Display Options End Length Offset [Logation] | -~ Display Dptions
Case |COMBI B |End: [t 22 " Soroll for Values Case |COMB1 -] | End: |y 22 @ Serallfor Values
- - 0.000
Items |Ma|o| (W2 and M3) j ‘Slngle valued j nm r;"r:} * Show Max Items |Ma\nr V2 and M3) j |Smgle valued j [UD'UDDDUHTWT; " Show Max
JEnd JDtUU?DS JEnd |Jt 78 Location
1,000 mm 0,000 mm
(265,20 mm) (265,20 mm) 0.00 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm) E quivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)
Dist Load [2-dir) Dist Load (2-dir)
4559E-02 N/ i 4559602 Nimm
at 99,45 mm 4t 0,00 mm
Positive in -2 direction Positive in -2 direction
Resultant Shear Fiesultant Shear

Shear V2 Shear V2
203N 209N
at 0,00 ramn 3t 0,00 mm

Resultant Moment Fesultant Mament
Moment M3

Moment M3
1602,78 N-mm 0,00 M-mm
at 265,20 mm 5t 0.00 mm

Deflections Deflections
Deflection [2-dir) Deflection [2-dir)
0,000047 mm 0,000000 mm
at 13260 mm 5t 0.00 mm
Positive in -2 direction Positive in -2 direction
" Absolute " Relative to Beam Minimum @+ Relative to Beam Ends " Absolute (™ Relative to Bearn Minimum & Relative to Beam Ends

Reset ta lnitial Urits Urits M. om,C = Fiaset ta Iniial Urits Uitz [N, mm,C

End Lenath Offset [Location] Dizplay Options End Length Offset [Location] Display Options

Case |COMET -] VEnd: [t 22 & Serol for Values Case |COMET - 1End: [0t 22 " Serol for Values
tems [Minor (3 and M2) _+ | [Single valued + | [Udﬂuﬂoﬂm C Show Max hems [Minor (73 ana 2] =] [Single valaed =] [%uuuuummr;n] & Show Mas
JEnd: |t 78 Location JEnd |t 78
0,000 0,000 mm

265,20 o] 265.20 mm 265,20 )

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentiated Moments in M-mm]

Dist Load (3-dir)
0,00 Nmm

at 265,20 mm
Positive in -3 direction

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in N-mm)

. Dist Load [3-dir]
0,00 M mm
at 265,20 mm
Positive i -3 direction

Resultant Shear

Resultant Shear

Shear V3 Shear ¥3
25798 N 257 58N
at 266,20 mm at 265,20 mm

Resultant Moment

Resultant Moment

Moment M2 Homent M2
-3641,78 N-mm E4773.84 N-mm
at 266,20 mm &t 0,00 mm

Deflections Deflections
Deflection [3-dir) Deflection [3-dir)
0,000000 mm 0007100 mm
at 265,20 mm at 33,45 mm
Positive i -3 direction Positive in -3 direction
" Absolute (" FRelative to Beam Minimum & FRelative to Beam Ends " Absolute " Fielative to Beam Minimum ' Relative to Beam Ends

Resel to Initial Linits Units [N mm.C = Reset to Initial Urits Urits [N mm, ©

End Length Offset [Location] | [~ Display Options End Length Offset [Location) | — Display Oplions
Case |COMB1 | It ot 22 @+ Scroll for Values Case |COMET ~| 1 [ 22 & Scrollfor Values
Items |A><ia| (PandT) lemgIevaluadj [UDUDUDDI_;';;H] " Shaw Max ltems |Ax|a| [PandT] jl&ngle valuedj [DD'UUUDDnTn:} " Show Max
J-End: |t 78 Location J-End: | Jt 78 Lacatian

0,000 rm 0,000 mm

(265,20 mm) 265.20 mm [265.20 mm) 0.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm]

Dist Load [1-dir]

-7 154E-02 N/mm

at 0,00 mm

Positive in -1 direction

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir)
-7.154E-02 N/mm

4t 265,20 mm
Pasitive in -1 direction

Resultart &xial Force Resultant Axial Force:
Axial

Axial
-37381N -354.83 N
at 265,20 mm at 0,00 mm

Resultant Torsion

Fesultart Tarsion _
Torsion Torsion
5,31 N-mm 65,31 N-mm
at 265,20 mm at 0,00 mm

Reset to [nitial Units Units |M mm,C » g\esenn\nmammts Units |N, mm, C ¥




Barre N° 21 :

X= 387,31 mm X=0mm

End Length Ofiset [Location) Display Options
Case |COMET | 1End |Jr 48  Serol for Values

Items |Ma\nr (42 and M3 j |Singla valued ﬂ [DD)UUUUUrTnZ? &+ Show Max
JEnd |Jt 76
0,000 mm
139731 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm]

Dist Load [2-dir)
B.925E-02 H/mm

at 338,89 mm
Positive in -2 direction

Fesultant Shear

Shear ¥2
-2B82N
&t 0,00 mm

Resultant Moment

Moment M3
5194,05 M-mm
at 387.31 mm

Deflections
Deflection [2-dir)
0.000325 mm
2t 193,65 mm
Positive in -2 direction
" Absolute (™ FRelative to Beam Minimum &+ Relative to Beam Ends

Fleset to Initial Urits Units [M.mm.C =

End Length Offset [Location) Display Options

Case |COMET ~| 1End: |t 49 & Serol for Values
Items |MinorN3andM2]jlﬁingleva\uedﬂ [Dtltlljlljﬂnr:y”r:} = Show Max
JEnd | Jr: 76 Lacation
0,000 mm

[387.31 mm) 38731 mrn

Equivalert Loads - Free Bodp Diagram [Concentrated Forces in N, Concentrated Moments in M -mm)

Dist Load [3-dir)
0.00N/mm

at 387,31 mm
Positive in -3 direction

Fesultant Shear

Shear V2
-B3.72N
at 38731 mm

Resultant Momert

Moment M2
-26805,48 N-mm
at 387,31 mm

Deflections
Deflection [3-dir]
0.000000 mm
at 387.31 mm
Positive in -3 direction
" Absolte " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C

End Length Offset [Location] — Display Options

Case |COMB1 | \End: [0 43 & Scrol for Values
Items |Ax\al PandT] j |Sing\e valued j [UﬁUDDDDn:nr;'] " Show Max
J-End: | Je 7B Location
0,000 rrirn

(38731 mm) 387 31 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in M-mm)

Dist Load [1-dir)
4,898E-02 N/mm

at 38731 mm
Pasitive in -1 direction

Resultart Axial Force

Azial
BI3E7N
at 387,31 mm

Resultant Torsion

Torsion
-B67.29 N-mm
at 387,31 mm

Reset to Initial Units Urits [N mm.C =

End Length Offset [Location) Display Options

Case |COMET | 1End: [t 49 & Scrol for Values
ems [Major (2 and W3] _~ | [Single valued ~ | [Udoﬂﬂuﬂr;”n’:; " Show Max
JEnd: | Ut 7R Location
0.000 mm

(357,31 mim) ] o

Equivalent Laads - Free Body Diagram [Concentrated Farces in M. Concentrated Maments in M-mm)

Dist Load [2-dir)
6.925E 02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear V2
2682 N
at 0,00 mm

Fesultant Moment

Moment M3
0.00 M-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
at 0,00 mm
Positive i -2 direction
™ Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Fieset to Initial Units Units [N, mm,C »

End Length Offset [Location) Display Options

Case |COMET 1| |End: |t 23 " Scioll for Values
Items |Mmo|N3andM2] ﬂlsing\eva\uedﬂ [DﬁDDDDDr;nr;? *  Show Max
JEnd: |Jt: 7B

0,000 mm

(387,31 mm)

Equivalert Laads - Free Body Diagram [Concentrated Farces in M, Concentrated Maments in M-mm]

Dist Load [3-dir)
0,00 N Amm

at 387.31 mm
Positive in -3 direction

Resultant Shear

Shear ¥3
B37ZN
at 387.31 mm

Resultant Moment

Moment M2
-61231,72 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
-0,021762 mm
4t 193,65 mm
Faositive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Lnits Units [N mm. C =

End Length Offset (Lacation] | [ Display Options

Case |COMB1 ~| \End: |t 4a & Sergllfor Values
Items |Ax\aI[P and T) ﬂlﬁingla va\uadﬂ [Dnﬂnﬂnﬂr:‘nr:; " Show Max
JEnd |Je 76 Location
0,000 rom

[387.31 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M., Concentrated T orsions in N-mm)
— Dist Load [1-dir)
4,898E-02 N/mm
4t 0,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
HIZESN
at 0,00 mm

Fiesultant Torsion

Torsion
557,29 N-mm
at 0,00 mm

Reset to Iritial Units Units |N.mm.C




Barre N° 21’ :

X=0 mm

End Length Offset (Location] — Display Options

Case [COMBT -] 1End: |ar 78 € Serol for Values
Items |Ma|ur %2 and M3) j |5|ng\e valusdﬂ [UD'UDUDUr:‘“r:; " ShowMax
JEnd: |JE 22
0.000 rm
[387.31 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)|

Dist Load [2-dir)
E.925E-02 M/mm

at 145,24 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
2682N
at 387,31 mm

Resultant Woment

Moment M3
5194.05 N-mm
at 0,00 mm

Deflectiors
Deflection [2-dir)
0,000325 mm
at 193,65 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum {« Relative ko Beam Ends

Reset to Initial Units Units [N rom, C =

End Length Offzet [Lacation] Dizplay Options

Case |COMET ~| \End: | gt 78 " Serol for Values
Items |MinolN3andM2] j‘&nglavaluedj [DDDDDDDnTr;q &+ Show Max
J-End: | 22
0,000 mm
(38731 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [3-dir)
0,00 M /rom

ak 387,31 mm
Positive in -2 direction

Resultant Shear

Shear V3
BAFZN
ak 387,31 mm

Fiesultant Moment

Moment M2
-28805.48 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
-0.006319 mm
at 145,24 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Feset to Initial Units Units |M,mm, G

End Length Offsst [Location] | -~ Display Dplions

Case |COMET | 1End: [ gt 76 & Scrollfor Values
ltems [#wial[Pand T) | [Single valued ~] [DD'UUUUUr;”r;”] £ Show Max
JEnd: | Jr 22 Location
0,000 mm

(387,31 mom) 0.0o mm

Equivalent Loads - Free Body Diagram (Concenbated Forces in N, Concentrated Torsions in N-mm)
Dist Load (1-dir)
4,838E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Agxial
B1367N
at 0,00 mm

Fesultant Tarsion

Torsion
567,29 N-mm
at 0,00 mm

Reset to Initial Units Urits [N mm C




Barre N° 22 :

X=255,01 mm X=0mm

End Length Offset (Location) Display Options

Case [COMB1 ~| \End: | gt 50 £ Serll for Values

ltems |Ma\m V2 and M3) ﬂ ‘Sing\e valuedj [UU‘UUUUUm":] @ Show Max

JEnd |Jt 77

[255.01 mm)]

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm|
Dist Load [2-dir)
-4,075E-02 N/mm
at 191 26 mm
Pasitive in -2 direction

Resultant Shear

Shear ¥2
1033N
&t 0,00 mm

Resultant Moment

Moment M3
-1324.90 N-mm
&t 255,00 mn

Deflections
Deflection [2-dir)
0,000036 mm
at127.50 mm
Pasitive in -2 direction
 Absolute " Relative to Beam Minimum (¥ Felative to Beam Ends

Reset to Initial Units Units |N,mm,C =

End Length Offzet [Location] Dizplay Options

Case |COME | |End |4t 50 & Scrol far Values
Items |MmmN3andM2] leing\evaluedj [UUUUUUU;’_;] " Shaw Max
JEnd: |t 77 Location
0,000

1,000 rrrm
(255,01 mm) 266,01 s

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

p—— Dist Load [3-dir]

7 1538, 2
TIaget 0.00 K/

at 255,01 mn
Positive in -3 direction

Resultant Shear

Shear ¥3
268,22 M
at 255,01 mn

Resultant Moment

Moment M2
132,26 H-mm
at 255,01 mn

Deflections
Deflection [3-dir]
0.000000 mm
&t 255,01 mm
Fositive in -3 direction
" Absalute (" Fielative to Beam Minimum ' Relative to Beam Ends

Reset ta Initial Units Urits |M_mm =

End Length Offset [Location] Display Options

Case |COMB1 ~| 1End: |Jr 50 & Serol for Values
ltems [wial Pand T | [Single valued | [”D-”D“D“mmmm] € Show Max
JEnd: | Je FF Lacation

0,000 mm
[255.01 mm) 255,01 mm

Enquivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in MN-mm)
08, 1 | Dist Load [1-dir)
Ry 7 440E-02 N/mm
at 255,01 mm
Positive in -1 dirsction

—_—

Resultant &xial Force

Agxial
-361.21H
at 265,01 mm

Resultant Torsion

Torsion
£2.91 M-mm
at 255,01 mm

Reset ta Iniial Units Unis [W.mm 0~

End Length Offset [Location] | [~ Display Options

Case |COMB1 ~| \End: |t 50 & Scrol for Values
Items ‘MaiulNZandMS] leing\evaluedj ?ﬁlJUDUDnan':; " Show Max
JEnd: |t 77 Location
0,000

000 mm
[255.01 mm] 0.00 o
E quivalent Loads - Free Body Diagiam [Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load [2-dir]

-4,075E-02 N/mm

at 0.00

Positive in -2 direction

Resultant Shear

Shear V2
10,39N
3t 0,00 mm

Resultant Moment

Moment M3
0,00 M-mm
3t 0,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
3t 0,00 mm
Fositive in -2 direction
" Absohite  FRelative to Beam Mirimum (" Relative to Beam Ends

Fieset to Iritial Linits Units [N, mm,C =

End Length Offset (Location] Display Options

Case |COMB1 ~| \Erct |0t 50 ' Sorol for Values
ltems | Minor 3 and M2) | [Single valued = | [DdUUDDDr;nr;H] & Show Max
J-End: | Jt 77
0,000 rm
(255,01 ram)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Maments in M-mm)

Dist Load [3-dir)
0,00 M /mm

at 285,01 mim
Positive in -3 direction

Resultant Shear

Shear V3
266,22 N
3t 255,01 mm

Resultant Moment

Moment M2
7153024 N-mm
2t 000

Deflections
Deflection [3-dir)
0.0078534 mm
3t 95,63 mm
Positive in -3 direction
' Absolute " Relative to Beam Minimum & Relative to Beam Ends

Feset to Initial Units Units |N.mm,C =

End Length Offset (Location] Digplay Options

Case |COMET | 1End: |t 50 & Scroll for Values
Items ‘AHIEHP and T) j‘ﬁmgle va\uedj [UU‘UDDDDHTHT] " Show Max
JEnd: |Je 77 Location
0,000 mm

265,07 ron) 0.00 o

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T orsions it M-mm]
o Dist Load [1-dir)
7.440E-02 M/mm
4t 0,00 mm
Fositive in -1 direction

T o 1,2 ]

Resultant Axial Force

Axial
380,18 N
2t 0.00 mm

Fesultant Torsion

Torsion
£3.91 N-mm
3t 0,00 mm

Reset ta Initial Units Units [N, mm,C =




Barre N° 22’ :

X=0mm

End Length Offset [Location) Display Options
Case |COMB1 | \End: | 77 " Scioll for Yalues

ltems ‘M6|U[ %2 and M3) j |5|ngls valued ﬂ [DD’DDDDDr;nr;? " Show Max
JEnd: |Jt 21
0,000 mm
(255,01 mm)

Equivalent Loads - Free Body Diagram [Concentrated Farces in N, Concentrated Moments in M-mm)

Dist Load [2-dir)
-4, 078E-02 Nmm

2t B3.75 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
039N
2t 255,01 mm

Fesultant Moment

Moment M3

-1324.30 N-mm

at 0,00 mm
Deflections

Deflection (2-dir)

-0,000036 mm

at 12750 mm

Fositive in -2 direction

" Absolute (" Felative to Beam Minimum + Relative to Beam Ends

Fieset ta Initial Units Units M. mm.C

End Length Offzet [Location] Dizplay Options

Case |COMEB! | |End: gt 77 * Scioll for Values
Items ‘MlnullVSandMZ]j‘&ng\eva\usdj [DDUUUUU"r:’\"rG " Shaw Max
JEnd: |t 21 Location
0,000 mm

(255,01 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentiated Forces in N, Concentrated Moments in N-mm)
" Dist Load [3-dn)
0,00 N Amm
at 0.00 mm
Positive in -3 direction

Resultant Shear

Shear V2
268.22M
at 0,00 mm

Resultant Moment

Moment M2
3132.26 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
0.000000 mm
at 0,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum (¥ HRelative to Beam Ends

Fiesel to |nitial Urits Unite [M.mm. & =

End Length Offsat (Location] | - Display Options

Case [COMET - End | gt 77 & Seroll for Values
Mems [#sial Pard 7] _+] [Single valued = [Eldlzg.ﬂl]ran:; ¢ Show Mas
JEnd [ar 21 Lacation
0,000 rarn

(255,071 o) 0.00 rarmn

Equivalent Loads - Free Body Diagram [Concertrated Forces in M, Concentrated T orsions in N-mm)
Dist Load [1-dir)
T.A40E-02 M /mm

at 0,00 ram

Pasitive in -1 direction

Resultant Axial Force

Axial
36121 M
at 0,00 mm

Resultant Torsion

Torsion
-63.91 N-mm
at 0,00 mm

Reset to Initial Linits Units [Mom,C =

X =255,01 mm

End Length Offset [Location] Display Dptions

Case |COMBY = \End: |t 77 @ Scrollfor Values
tems [Major (/2 and M3] | [Single valued =] [DD'UDUDUr;”n:”] " Show Max
JEnd 3t 21 Lesstien
0,000 mm

255,00 mm] 256,01 o

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
0,00 W mm

at 265,01 mm
Positive in -2 direction

Resultant Shear

Shear V2
A0,39N
at 266,01 mm

Resultant Moment

Moment M3
643311 N-mm
at 255,01 mm

Deflections
Deflection [2-dir)
0.000000 mm
ak 255,01 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Fieset o Iriial Units Urits [N, mm.C ~

End Length Offset [Location] Dizplay Optiohs
Case |COME1 ~| | End it 77  Seroll for Values

ltems |Minur (+3 and M2] j ‘S\ngls valued j [%DUDDD;‘“[:‘? & Show Max
JEnd | Jt 21
0.000 mm
(255,01 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

" Dist Load (3-dir)
0,00 N/mm
4t 255,01 mm
Pasitive in -3 direction

]

Resultant Shear

Shear V3
2BB.22N
4t 255,01 mm

Fiesultant Moment

Moment M2
-65265,72 N-mm
4t 255,01 mm

Deflections
Deflection [3-dir)
-0.006663 mm
4t 159,38 mm
Pasitive in -3 direction
 Absolute " Relative to Beam Minimum (¢ Relative to Beam Ends

Reset ta il Lnits Units [N, mm,C =

End Length Offset (Location] | [ Display Options

Case |COMBT - End |oe 77 & Serall for Values
ltems [tvial P and T) | [Single valued ~| [Un'UnUnUnan:; " Show Max
JEnd ) 21 Location
0,000 mm

[255.01 mm) 255,01 mm

Equivalent Loads - Free Bodp Diagram [Concentrated Forces in N, Concentrated T arsions in M-mm)

Dist Load [1-dir)
0,00 M/mm

at 255,01 mm
Positive in -1 direction

Resultant Axial Force

Axial
-34223MN
at 255,01 mm

Resultant Torsion

Torsion
£2.91 H-mm
at 255,01 mm

Plesset to Initisl U rits Units [M,mm.C ~




Barre N° 23 :

X=387,31 mm X=0mm

End Length Offset [Location) — Display Options
Case |EEIME1 j 1End: |Jt 48 " Soroll for Values

Items |Maior %2 and M3] j |Smgle walued j [DUDE%DnTr;q % Show Max

Eguivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load (2-dn)
£, 925E-02 W frm

at 200,48 mm
Positive: in -2 direction

Resultant Shear

Shear ¥2
-26,82N
at 0,00 mm

Resultart boment

Moment M3
5194,05 N-mm
at 387.31 mm

Deflections
Deflection [2-dir]
0.000325 mm
at 193,65 mim
Positive: in -2 direction
" Absolute " Relative to Beam Minimum f* Relative to Beam Ends

Rieset to Initial Lnits Urits |M_mm C =

End Length Offzet [Lacation] Dizplay Options

Case |COMET =l |End: |ar 48 & Scrollfor Values
Items |M|nDr[V3&n\:|M2] lelng\evalusdj [UﬁUDUDUrrTr;? ° Show Max
JEnd |k 75 Location
0,000 mm

(38731 mm) 3873 mm

Eguivalent Loads - Free Body Diagram [Concentrated Foices in M. Concentrated Moments in M-mm]

Dist Load [3-dir)
0.00 M. rom

at 387.31 mm
Positive in -3 direction

Fesultant Shear

Shear V3
9B.E2 M
at 387.31 mm

Fesultart Moment

Moment M2
33265.,53 N-mm
at 387.31 mm

Deflections
Deflection [3-dir)
0.000000 mm
at 387.31 mm
Paositive in -3 direction
" Absolute " Fielative to Beam Minimum ' Relative to Beam Ends

Reset to [nitial Urits Urits |N,mom,C =

End Length Offset [Location] Display Optioks

Case |COMB1 ~1 1End: |4t 48 @ Serol for Values
lems [Swial Pand T) =] [Single valued =] [DD'DDDDDm"‘r;"] € Show Max
JEnd o 75 Location
0,000 rom

[387.31 mm) 3873 mm

Equivalent Loads - Fres Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)

- " Dist Load [1-dir)
4.898E-02 N/mm
at 387.31 mm
Fuositive in -1 direction

Resultant Axial Force:

Axial
851 40N
at 387.31 mm

Resultant Torsion

Tarsion
£88.18 N-rm
at 387.31 mm

Reset to Initial Units Units |N,mm.C =

End Length Offzet (Location] Display Optiohs

Case |COME | 1End: |ar 48 @ Scroll for Values
Iterns |Ma\o| %2 and M3] jlsing\e valuedj [UﬁUUUUUnTn:} " Show Max
JEnd: | e 75 Location

0,000 rm

138731 o) .00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)
Dist Load [2-dir]
B,925E-02 N/
at 0,00 mm
Positive in -2 direction

Fesultant Shear

Shear ¥2
26.82M
at 0,00 mm

Fesultant Moment

Moment M3
0,00 N-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0.000000 mm
at 0,00 mm
Positive in -2 direction
" Ahsolute " Relative to Beam Minimum + Relative to Beam Ends

Feset to Initial Units Units M. mm.C =

End Length Offset [Location] | [ Display Options
Case ‘EUME1 j End: |Jt 48 " Scroll for'Values

Items ‘M\nor [+3 and M2) j ‘Sing\e va\uedj [UD'UDDDD;M"] &+ Show Max
JEnd | Ut 75
0,000 mm
[387.31 mm)

Equivalent Loads - Free Body Diagram [Concentiated Forces in N, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 M

at 387.31 mm
Positive i -3 direction

Resultant Shear

Shear V3
9662 M
at 387.31 mm

Fesultant Moment

HMoment M2
TOBBE,60 N-mm
&t 0,00 mm

Deflections
Deflection [3-dir)
0025125 mm
&t 193,65 mm
Puositive: in -3 direction
" Absohute " Relative to Beam Minimum ' Relative to Beam Ends

Reset to Iritial Units Units [N mm. C =

End Length Offset [Location) Digplay Options

Case |[COMB1 ~| 1End: ot 48 @ Scrol for Yalues
lems [AwialPandT)  v] |[Single vabed ~] [Uciut?c?rrmm] " Show Max
JEnd |t 75 Location
0,000 mm

(387,31 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir)
4,B9BE-02 N/mm

3t 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
B703EN
&t 0,00 mm

Resultant Torsion

Torsion
B88.18 N-mm
3t 0,00 mm

Reset to Iritial Uits Urits [N o & =



Barre N° 23 ‘:

X=0mm

End Length Offset [Location] Display Options
Case |COMET -l |End: g 75  Scrallfor Values
Items ‘Maiul (V2 and 3] ﬂ |Single valued ﬂ [DdDUDDDrrTrrr:; v Show Mar
JEnd |t 21
0,000 mm
[387.31 mm)

Equirvalent Loads - Free Body Diagram (Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load (2-dir)
B.925E-02 N/mm

3t 200,48 mm
Positive in -2 direction

Fesultant Shear

Shear V2
26.82N
3t 387,31 mm

Fesultant Moment

Moment M3
519405 N-mm
5t 0,00 mm

Deflections
Deflection [2-dir]
0.000325 mm
at 193,65 mm
Fositive in -2 direction
" Absolute ™ Relative to Bearn Minimum (¥ Helative to Beam Ends

Rieset to Initial Lnits Units |N.mm C =

End Length Offset [Location] Display Options
Case ‘EEIMEH j |End: |Jt 75 = Seroll for Yalues

Items ‘Mmur (+3 and M2] j |5|ngle valued j [UdUUDDDrran':; & Show Max
JEnd: |Jr 21
0,000 mm
(387,31 mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in M., Concentrated Moments in M-mm)

Dist Load (3-dir)
0,00 M /mm

at 38731 mm
Positive in -3 direction

FResultant Shear

Shear V2
96.62N
at 387.31 mm

Resultant Moment

Moment M2
3326583 N-mm
3t 0,00 mm

Deflections
Deflection (3-dir)
0007303 mm
2t 145.24 mm
Positive in -3 direction
 Absolute " Felative to Beam Minimum (« FRelative to Beam Ends

Reset ta Iritial Units Units [N.mm.C

End Length Qffset (Location) Display Options
Case ‘EDMET j 1End: |Jt 75  Serollfor Yalues
Itemz ‘Ax\a\ [PandT) j |‘3|ngle valued j [DdUUUDDnan:; & Show Max
J-End: | Jt 21
0,000 mm
[387.31 mm)

Equivalent Loads - Free Body Diagram (Concentrated Farces in M. Concentrated T orsions in M-mm)

Dist Load (1-dir)
4,838E-02 N/mm

at 387,31 mm
Positive in -1 direction

Resultant Axial Force

Agial
851,40 N
at 0,00

Fesultant Torsion

Torsion
668,18 N-mm
at 387,31 mm

Risset to rifial Urits Units [N.mm. C ~



Barre N° 24 :

X=0mm

End Length Offset [Location] Display Options
Case |COMB1 ~| 1End |ur 59 © Scrol for Values
Items |Maiul (V2 and k3] j |Sing\e walued j [DUD&.UDnTr:; @ Show Max
J-End |Jt: 20
0,000 mm
(913,70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Moments in N-mm]

Dist Load (2-dir)
-1.45 N/mm

at 468,70 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
-B4B.92N
at 468.70 mm

Fiesultant Moment

Moment M3
-157885,53 N-mm
at 0,00 mm

Deflections
Deflection [2-dir)
-0,0370B5 o
at 342 B4 mm
Positive in -2 direction
" Absolute ° Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Urits Units |N,mm, C =

End Length Dffset [Location] Dizplay Options

Case |COMB1 -l End: |Jr 59 % Scrol for Values
tems [Minor (v3 and M2) v | [Single valued | [U[‘IUDD[IUnTrﬁ " Show Max
JEnd: [Je 20 Location
0,000 ram

913,70 ror] 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]

Dist Load [3-dir]
0.00 NAmm

at 0.00 mm

Positive in -3 direction

Resultant Shear

Shear V3
303N
at 0.00 mm

Resultart Moment

Moment M2
-B380,81 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
0.000000 mm
at 0,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Fieset to Initial LI Units [N.mm.C ~

End Length Offsst (Lacation] | - Display Oplions

Case |COMB1 ~| \End: |Jt 53 & Seroll for Values
ltems [#wial (P and T) | |Single vaiued = | :]Df”D”D”r;"WrG £ Show Max
J-End: |Jt 20 Location
000 mm

0,
(919,70 mm) oo i

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torgions in N-rm]

Dist Load (1-dir)
0,00 N/mm

3t 0,00 mm

Pasitive in -1 direction

Resultant &xial Force

Asial
94E.87N
3t 0,00 mm

Fesultant Torsion

Torsion
-218,30 N-mm
3t 0,00 mm

Resel to Initial Lints Urits [M, om0 =

X=468,70 mm

End Length Offzet [Location] Display Optiohs

Case |COMET -] \End: [t 59 & Serol for Values
Items ‘Ma\orNZandMB]jlsingleva\uedﬂ [%UDUDUnTr:} " Show Max
JEnd | Jt 20 Lacation
0,000 mm

(913,70 ) 4870 mm

Equivalent Loads - Free Bady Diagram [Cancentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir]
1.4 N/mm

at 468,70 mm
Faositive in -2 direction

FResultant Shear

Shear ¥2
B46.92M
at 468,70 mm

Resultant Moment

Moment M3
1447077 N-mm
at 468.70 mm

Deflections
Deflection [2-dir)
-0.035973 mm
at 468.70 mm
Positive in -2 direction
 Ahsolute " Relative to Beamn Minimum ' Relative to Beam Ends

Reset to Initial Linits Units [N, mm, C

End Length Offset [Location] Display Options
Case |COMBT ~| \-Erd: |t 53 © Seroll for Values

Items ‘M\nor V3 and M2) j |5ingle valued j [DU'DUDDDr;"rm & Show Max
JEnd | Jt 20
0,000 mm
913,70 mm]

Equivalent Loads - Free Body Diagram [Concentiated Forces in M. Concentrated Moments in M-mm)

Dist Load [3-dir]
0,00 N/mm

4t 913,70 mm
Pasitive in -3 direction

Resultant Shear

Shear V3
7329N
4t 571,06 mm

Fesultant Moment

Moment M2
23466,23 N-mm
at 468,70 mm

Deflections
Deflection [3-dir)
0,003748 mm
at 571,08 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Fieset to Inial Urits Urits [N.om.C =

End Length Offzet (Location] Digplay Options

Case ‘EDMET j 1End: |Jt 59 & Scroll for Values
ltems [Axial PandT)  v|[Singe valued ~| [DD,UDDDUmmr;q € Show Max
JEnd: |t 20 Lacation
0.000 mm

(913,70 mim) 468,70 mm

Equivalent Loads - Free Body Diagram [Concenbiated Foices in N, Concentrated Torsions in N-mm)
Dist Load [1-dir)
0,00 M Amm

at 468,70 mm
Fositive in -1 direction

Resultant Axial Force

Axial
54687 N
at 468,70 mm

Fesultant Torsion

Torsion
-218.30 N-mm
at 488,70 mm

Resel to Initial Units Urits [M. w0 =



Barre N° 24’ :

X=913,5 mm

End Length Offset (Location] — Display Options
Case [COMB1 ~| \End: |t 19 € Sorol forValues

Items ‘Ma\ol [W2 and M3) j |S\ngle walued j [DEiDUDUDr;nr:; & Show Max
J-End: | Jt 53
0,000 rmm
(913,70 mm)]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)|

Dist Load [2-dir)
1,45 Hdmm

at 632,40 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
444 20
at 632,40 mm

Resultant tMoment

Moment M3
15799553 N-mm
at 913,70 mm

Deflections
Deflection [2-dir)
-0.043424 mm
at 456,85 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum &+ Relative to Beam Ends

Fieset to Initial Units Units |N.mm, C

End Lenagth Offset [Location] [~ Display Options

Case |COME1 | 1End 4r 19 & Scrol for Values
Items |Mmor[\u’3andM2] ﬂlﬁinglevaluedﬂ [D[I'D[IDDDr;nr;q = Show Max
J-End: |Jt 53 Location
0,000 mm

(913,70 mm) 913,70 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-rm)

Dist Load [3-dir)
0.00 Nmm

at 913,70 mm
Positive: in -3 direction

Resultant Shear

Shear V3
203N
at 513,70 mm

Fiesultant Moment

Homent M2
638081 N-mm
at 913,70 mm

Deflections
Deflection [3-dir)
0,000000 mm
at 513,70 mm
Fositive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units [N, mm, C =

End Length Offset [Lacation] Display Options

Case |COMET ~| 1End lur 13 & Somoll for Values
lems [Asl (P andT) | |Single vaued | [”ﬁ“[lﬁ'f;n;"] " Show Max
JEnd: |JE 53 Location
0,000 mm

(313,70 mm) 9370 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentiated Torsions in M-mm)
- Dist Load [1-dir)

0.00 N/mm

at 313,70 mm

Positive in -1 direction

Resultant Axial Force

Axial
-H4EE7 N
at 913,70 mm

Resultant Torsion

Torsion
-218,30 M-mm
ak 913,70 mm

Rreset to ritisl Urits Urits [Wmm €~

X=632,40 mm

End Length Offset [Location] Display Options

Case |COME 2| |End 4 19 * Scroll for Values
Items |Ma\o|NZandM3]j‘ﬁingleva\uedﬂ [DEiDUDUDnan:; " Show Max
JEnd: |t 59 Location
0,000 rom

[913.70 mm] B32.40 mm

Enquivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-dir)
-8,482E-02 M/mm

at 632,40 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
206,68 N
at 632,40 mm

Resultant Moment

Moment M3
-147664,07 N-mm
at 632,40 mm

Deflections
Deflection [2-dir)
-0,045303 rmm
at 632,40 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum (¢ FRelative to Beam Ends

Feset to Initial Units Units [N, mm.C

End Length Offset [Laocation] Dizplay Options
Case |COMET = 1End: [ar 19  Scrollfor Values

Ikems |Minor (V3 and M2) j ‘Single valuedj [DUDUDEIJnTr;q *  Show Max
J-End: |JE 53
0,000 rmm
[913.70 mm]

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)

- Dist Load (3-dir)
0.00 H/mm
C g at 913,70
Positive in -3 direction

5488, B2 680,81

Resultant Shear

Shear ¥3
-4062 M
at 632,40

Resultart boment

Moment M2
17207 54 M-rm
at 632,40 mm

Deflections
Deflection [3-dir]
0.013560 mm
at 456,85 mm
Positive in -3 direction
" Absoite " Relative to Beam Minimum {« Relative ko Beam Ends

Reset to Initial Units Units |N.mm.C =

End Length Offsst [Localion] | - Display Options

Case |COMBT | 1End: [Je 19 & Scroll for Values
ltems [fsisl(PandT) =] |[Single valued =] [['[]']D”D”mmr'"“]  ShowMax
JEnd: |Jt: 53 Location
0,000 mm

(913,70 mm) 63240 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated T orsions in M-mm]

Dist Load [1-dir]
0,00 M/mm

at 632,40 mm
Positive in -1 direction

Fesultant Axial Force

Axial
887N
at 632,40 mm

Resultant Tarsion

Torsion
1619,24 N-mm
at 632,40 mm

Reset to Initial itz Units [N.mom. € =



Barre N° 25 :

X=0mm

End Length Offzet [Location] Dizplay Options
Case |COMET ~| 1End: |ur 58 © Soroll for Values

Items ‘Ma\or W2 and M3] j ‘Sing\e valued j [DEiDUDUDnTr!} &+ Show Max
JEnd: |Jt 18
0,000
(913,70 mm]

Equiwalent Loads - Free Body Diagram [Concentiated Forces in M, Concentrated Moments in N-mm)

Dist Load [2-dir]
1.45 N/mm

at 468,70 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
ES17EN
at 468,70 mm

Resulkant Moment

Moment M3
17124854 N-mm
at 0,00 mm

Deflections
Deflection [2-din)
0,041308 mm
at 342,64 mm
Positive in -2 direction
™ Absolute " Relative to Beam Minirnum & Relative to Beam Ends

Reset ta Iritial Units Urits |N.mm.C

End Length Offset [Location] Display Options

Case [COMBT ~| |End: |0t 58 # Sorol forVales
Items |Minnr[\f’3andM2] lemglavaIuedj [UUD&.DI_T;‘] " Show Max
JEnd |k 18 Location
0,000 mm

(313,70 mm) n.0o mm

Equivalent Loads - Free Bodp Diagram [Concentrated Forces in N, Concentrated boments in N-mm)

T8 7

Dist Load [3-dir)
0,00 M rom

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear ¥3
218N
at 0,00 mm

Resultant Moment

Moment M2
-B080.70 N-ram
at 0,00 mm

Deflections

Deflection [3-dir)
(0.000000 mm

at 0,00 mm

Positive in -3 direction

" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Feset to Initial Units Units |N.mm,C ~

End Length Offset [Location)| [~ Display Options

Case |COMET ~] 1€nd: e 58 & Sorol far Yalues
lems [&xial(PandT] v ||Single valed ~| [Un'ununurm € Show Max
J-End |Je 18 Location
0,000 rm

(913,70 mm) 0.00 L

Equivalent Loads - Free Body Diagram (Concentrated Forces in M. Concentrated Tarsions in N-mm)
1 Dist Load [1-dir)
0,00 N Amm
3t 0.00 mm
Positive in -1 direction

Resultant &xial Force

Axial
932E5 N
&t 0,00 mm

Resultant Torsion

Torsion
234,01 N-mm
&t 0,00 mm

Reset ta Initial Units Units |N mm,C =

X= 468,70 mm

End Length Offset [Location] Display Dptions

Case |COMB1 ~| \End: | ot 58  Somll for Valses
Items ‘MainrNZandME] lemgleva\uedj [UUUUUUU;m"] € Show Max
J-End: | 18 Location
0,000 rim

[gh 3,70 mm) 468,70 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in M-mm)

Dist Load [2-dir)
1.45N/mm

&t 468,70 mm
Puositive in -2 direction

Resultant Shear

Shear ¥2
ES1.TSN
&t 468,70 mm

Fesultant Moment

Moment M3
25570,586 N-mm
at 468,70 mm

Deflections
Deflection [2-dir)
0.040100 mrmn
at 468,70 mm
Positive in -2 direction
" &bsolute " Relative to Beam Minimum (« Relative to Beam Ends

Rieset to Initial Lnits Units [N, mm. C =

End Length Qffset [Location] Display Options

Case |COMET -] 1End |or 58 € Serol for Values
Items |M|nDr[V3&n\:|M2] j‘&ng\evalusdﬂ [UU'UDDDDr;nn:; & Show Max
JEnd: |t 18

0,000 mm

[913.70 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm)

Dist Load [3-dir)
0,00 M frm

&t 913,70 mm
PFositive in -3 direction

Resultant Shear

Shear V2
5864 N
at 313,70 mm

Resultart boment

Moment M2
2136263 N-mm
at 468,70 mm

Deflections
Deflection [3-dir]
0,008500 mm
at 671,06 mm
Pasitive in -3 direction
" Absolute " Fielative ko Beam Minimum { Relative to Beam Ends

Rieset to Initial Urits Units [N mm. C =

End Length Offset (Location) Display Optians

Case [COMB1 ~| 1-End: |t 58 & Soroll for Values
Items |Axla\ [FandT] lemgle va\uedj [UD‘DDDDD”:?:}  Show Max
J-End: |t 18 Location
0.000 rmm

(313,70 ) 458,70 o

Equivalent Loads - Free Body Diagram [Concentrated Forces in M. Concentrated Torsions in N-mm)

Dist Load [1-dir)
0,00 Hmm

at 468,70 mm
Positive in -1 direction

Resultant Axial Force

Axial
93265 N
at 468,70 mm

Fesultant Torsion

Torsion
234,01 M-
at 468,70 mm

Reset to Initial Units Units |N.mm.C ~



Barre N° 25’ :

X=913,70 mm

End Length Offset [Location] Display Dptions:
Case |COMB1 | \End: |t 17 " Seroll for Values

Items |Mainr [¥2 and #43) ﬂ ‘S\ngle valued j [DD'DDDDDr;nmn} @ Show Max
J-End [Jt 58
0,000 mim
913,70 mm)

Equivalent Loads - Free Body Diagram [Concentiated Forces in W, Concentrated Moments in M-mm)

Dist Load (2-dir]
1,45 M/mm

at 913,70 mm
Positive in -2 direction

Fiesultant Shear

Shear ¥2

43337 N

&t 632,40 mrm
Fesultant Moment

Moment M3

17124854 N-mm

at 913,70 mm
Deflections

Dellection [2-dir]

0,053300 mrn

at 456,85 mm

Positive in -2 direction

" Absolute " Relative to Beam Minirmurn + Relative to Beam Ends

Reset to Initial Units Units M. mm,C =

End Length Offset [Location] Digplay Options

Case |EEIMET j 1-End: |J: 17 & Scroll for Values
Items |M\nnr V3 and M2) jlﬁingle valuedj [DDDDDDDr;nrrrG " Show Max
JEnd: |Je 58 Location

(0,000 rrn
(913,70 mrn) 913,70 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in N-mm]

Dist Load [3-dir)
0,00 NAmrn

&t 913,70
Puositive in -3 dirsction

Resultant Shear

Shear ¥3
218N
at 313,70 mm

Resultant Moment

Moment M2
-B080.70 M-mm
at 313,70 mm

Deflections

Deflection [3-dir]
0000000 rm

4t 913,70 mm
Puositive in -3 dirgction

" Absolute " Relative to Beam Minimum (¢ Relative to Beam Ends

Reset to Initial Units Urits [N, mm,C =

End Length Offset [Location) ~ Display Options
Case |COMET = \End e 17 & Seroll for Walues

0,000 mm
ltems [dwial P and T] | [Single valued ~| 0,00 o) " Show Max
JEnd: ét'o 0503 Lacation
000 mm
(512,70 mm] 913,70 mm
Ecuivalent Loads - Fres Body Diagram [Concentrated Forces in M, Concentrated Torsions in N-mm]
o1 g Dist Load (1-dir)
fl  0.00N/mm
al 913,70 mm

Positive in -1 direction

Resultant Axial Force

Axial
93265 N
at 913,70 mm

Resultant Torsion

Torsion
234,01 M-
at 313,70 rm

Fieset to Initial Units Units [M.mm,C =

X= 632,40 mm

End Length Dffset (Location] Display Options

Case |COMBI ~| \End: 0 17 & Scrol for Values
Items ‘Ma\or[VZand M3) ﬂ‘simgle valuadﬂ [UDUDUDDr::;? 7 Show Max
JEnd: | Jt 53 Location
0,000 mm

913,70 mm) £3240 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
8,482E-02 N/mm

at 532,40 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
226,05 N
at 63240 rmm

Resulkant Moment

Moment M3
168512,98 M-mm
at 532,40 mm

Deflections
Deflection [2-dir)
0049654 mm
at 63240 mm

Positive in -2 direction

 Absolute " Relative to Beam Minimum {+ Relative to Beam Ends

Feset tao Initial Units Urits [N.mm. T =

End Length Dffset (Location) Display Options

Case |COMET | |End: |ar 17 & Seroll for Values
Items |Mino|N3andM2] jlﬁinglevaluedd [DUDUDUDr;nn:} " ShowMax
JEnd: | JE 58 Location
0,000 mrn

(912,70 o) 632,40 mm

Equivalent Loads - Free Badp Diagram [Concentrated Forces in M, Concentrated Moments in M-mm]

o Dist Load [3-du]
0,00 N/mm
at 632,40 mm
Fositive in -3 direction

1, 57 2,28 &

Resulkant Shear

Shear ¥3
2T02ZM
at 632,40 mm

Resulkant toment

Moment M2
13750,89 N-mm
at 632,40 mm

Deflections
Deflection [3-dir)
0007430 mm
at 632,40 mm

Positive in -3 direction

" Absolute " Relative to Beam Minimum ¥ Relative to Beam Ends

Reset to Initial Linits Urits [N, mm, C -

End Length Offset [Location) — Display Options

Case |COMET - End: |Je 17 & Serall for Yalues
Mo [mwisl P amd 11| [Sinals vabsd_v] [DdDUDUDr;"mn] " Show Max
JEnd | g 58 Location
0,000 mrm

[513.70 rmm) E32.40 mm

Equivalent Loads - Free Body Diagram (Concentrated Farces in N, Concenttrated Tarsions in N-mm]
Dist Load [1-dir)
0,00 Nmm

at 632,40 mm
Faositive in -1 direction

Resultant Axial Force

Axial
281N
&t 532,40 rnrn

Resultant Torsion

Torsion
-1401.92 N-mm
&t 532,40 rnrn

Reset to Initial Linits Units [M.mm,C =




Barre N° 26 :

X=335mm

End Length Offset [Location) Display Options

Case |COMET - |End: g 23  Scrol for Valies
ltems |Maior[\u’25ndM3] ﬂ‘ﬁingleva\uedﬂ [D[ID[?DDr;nan &+ Show Max
J-End: | Jt 61
0,000 mm
(355.00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm]
Dist Load [2-dir)
-1.45 Nmm

at 221,88 mm
Fositive in -2 direction

Resultant Shear

Shear ¥2
51646 N
at 0,00 mm

Fesultant Moment

Moment M3
SS1E72.10 N-mm
at 355,00 mm

Deflections
Deflection [2-dir)
0,004818 m
at 177,50 mm
Fositive in -2 direction
" Absolute " Relative to Beam Minimum ¢ Relative to Beam Ends

Reset to Iritial Units Units M, mm, C

End Lenath Offset [Location) Display Optiors

Case |COMB1 ~| \End: [t 23 ¢ Soiol for Values
ks ‘M\norNEandME]j‘&nglevaluedj [[IdDUDDDr;"r;? (% Shaw Max
J-End: | Jt B1
0.000 mm
(355,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Farces in N, Concentrated Maments in M-mnm]

8319, b Dist Load [3-dir)
0,00 Nmm
at 355,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
-B.EEN
at 355,00 mm

Resulkant Moment

HMoment M2

621966 N-mm

at 355,00 mm
Deflections

Deflection [3-dir)

(0.002858 mm

ak 177,50 mm

Positive in -3 direction
" Absolute © Relative to Beam Minimum + Relative to Beam Ends

Fiesetto Iniial Urnits Units [M.nm.C =

End Length Difsat Location] | Display Options
Case |COMB1 ~| | End: |y 23  Somol for Values
ltems |duial(PandT) | [Single valued | [UIJ‘D[?DUHTS =+ Show Max
J-End: | e &1
0,000 mm
(355,00 mm]

Equivalent Loads - Free Body Diagram [Concentrated Farces in M. Concentrated Torsions in M-mm)

Dist Load (1-dir)
0,00 N/mm

3t 355,00 mm
Positive in -1 direction

Resulkant Axial Force
Axial
-424.85N
at 355,00 mm

Fiesultant Torsion

Torsion
58,47 N-mm
3t 356,00 mm

Reset to it Lirits Units [W,mm,C =



Barre N° 26 ‘:

X=0mm X=335mm

End Length Offset [Location) Display Options

Case |COMBT | 1End: [t &1 ™ Serollfor Values
Items ‘Ma\olNZandMSJ ﬂ‘&ng\evaluedﬂ [DDDDDDDmmr;? % Show Max
JEnd |J 24
0,000 mm
355,00 mm)

Equivalent Loads - Free Bodw Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
-1.46 NJmm

2t 13313 mm
FPositive in -2 direction

Resultant Shear

Shear¥2
E1646 N
at 356,00 mm

Resultant Moment

Moment M3
167210 N-mm
3t 0,00 mm

Deflections
Deflection [2-dir]
-0,004318 mm
at 17750 mm
Fositive in -2 direction
" Absolute " Relative to Beam Minimumn &+ Relative to Beam Ends

Fieset to Initial Units Units [N.mm,C

End Length Offset [Lacation] Display Options

Case |COMET ~| 1End: |t &1 & Serall for Values
Items |M\nor[\4’3and 2] ﬂlsinglevaluedj [UD‘UDUDUE”:: " Show Max
J-End |Jt 24 Location

0,000 mm
355,00 mm] 000 mm

Equivalent Loads - Free Body Diagriam [Concentrated Forces in M, Concentrated Moments in N-mm]

Dist Load (3-dir)
0,00 M/mm

at 0,00 mm

Positive i -3 direction

Resultant Shear

Shear V3
GEEN
at 0,00 mm

Fesultant Moment

Moment M2
821366 N-mm
at 0,00 mm

Deflections
Deflection [3-dir)
0,000000 mm
at 0,00 mm
Positive i -3 direction
" Absolute " Felative to Beam Minimum (¢ Relative to Beam Ends

Fieset to ritial Units Units [N, mm, C -

End Length Offset (Lacation) Dizplay Options

Case |EEIMB1 j 1-End: |Jt 81 & Scroll for Valugs
Items |AxiaI[Pand T j‘S\ngle Valuedﬂ [DD'DUDDD;;? " Shaw Max
J-End: |t 24 Location
0,000 mm

(355,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentiated T orsions in M-mm)
Dist Load [1-dir)
0,00 M /mm

3t 0,00 mm

Pasitive in -1 direction

Resultant Axial Force
Axial

42485 N
3t 000 mm

Resultant Torsion
Torsion

58,47 N-mm
3t 000 mm

Reset to Iniial Linits Units [M.mm & =

End Length Offset (Location] Dizplay Options

Case |COMBT ~| 1End |ar &1 & Somoll for Values
Items |MaiorN25ndM3] lemg\e v'aluedj [DD'DUDUDmmmm] " Show Max
JEnd: |t 24 Location
0,000 mm

(355.00 mm) 355,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Moments in M-mm)

Dist Load [2-dir)
-1.45 M/mm

at 355,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
-B1B4EN
at 355,00 mm

Fesultant Moment

Moment M3
5.463E-11 N-mm
at 356,00 mm

Deflections
Deflection [2-dir)
0000000 rmm
at 355,00 mm
Pasitive in -2 direction
" Absohite " Relative to Beam Minimum (¢ Relative to Beam Ends

Resst o i Unis nits [N © <]

End Length Offset [Location] Display Options
Case |COMET -l 1Endt |0t 61 " Scrall far Values
ttems [Minor [v3 andM2] _~ | [Single valed = | [DD'UUUanTmn] & Show Max
JEnd: |Jt 24
0,000 mm
355,00 mm]

Equivalent Loads - Fies Bady Diagram [Conosnbiated Foroes in N, Conoentrated Maments in N-mm)
Dist Load (3-di)
0,00 N/mm

at 355,00 mm
Pasiive in -3 diection

Resultant Shear

Shear V3
BEEN
at 355,00 mm

Resultant Moment

Moment M2
10564,95 N-mm
at 355,00 mm

Deflections
Deflection [3-dir)
0,003818 mm
ak 177.50 mim
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum (¥ Relative to Beam Ends

Fieset to Initial Units Units |N,mm, C -

End Length Difset [Location) | - Display Options

Case |COMBT = 1End: [t 61 & Sciollfor Values
Items ‘Ama\ [PandT] leingleva\uadj [DdUUUUDnan:; " Show tax
JEnd |Jt 24 Location
0.000 mm

(356,00 mim) 385,00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)

o, Dist Load [1-dir)
A 0.00 M/
at 355,00 mm
Positive in -1 direction

Resultant Axial Force
Axzial
-424.85N
at 355,00 mm

Fesultant Torsion

Torsion
5847 N-mm
at 355,00 mm

Fieset to Initial Units Urits |M, mm, C



Barre N° 27 :

X=335mm

End Length Offset (Location)| - Display Options
Case |COMET -l 1End: | 21 " Serol for Values

Items ‘Maiol (W2 and M3) j |5ing\e valued j [DdDUDUDr:y”r;yr; & Show Max
J-End: |Jt: B0
0,000 mm
(355,00 rarn]

Equivalent Loads - Free Body Diagram (Concentrated Forces in M. Concentrated Moments in M-mm)

Dist Load (2-dir)
1,45 N

at 88,75 mm

Positive in -2 direction

Resultant Shear

Shear V2
B16.46 N
at 0,00 mm

FResultant b oment

Moment M3
F1672,10 M-mm
at 395,00 mm

Deflections
Deflection (2-dir)
0.004218 mm
a 177.50 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @+ Relative to Beam Ends

Fizset to litial Units Urits [W.om C =

End Length Offzet [Location] Display Optians
Case |EEIME1 ﬂ 1End: |Jt 21  Serall for Values

Iterms |Minor W3 and 2) ﬂ |S\ngle valued j [DﬁUDDEIUr;Hr;ri & Show Maw
J-End: |Jt B0
0.000 rmm

(355,00 rarn)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load [3-dir]
0,00 NAmm

3t 355,00 mm
Faositive in -3 direction

Resultant Shear

Shear V3
“F.EEN
3t 355,00 mm

Resultant toment

Moment M2
7571,95 N-mm
3t 355,00 mm

Deflections
Deflection [3-dir)
0,002529 mm
3t 177.50 mm
Faositive in -3 direction
" Absolute " Relative to Beam Minimum " Relative to Beam Ends

Fizsel to Inial Urits Urits [N.mm.C

End Length Offset [Location); — Display Options

Case |COMET | 1End ok 21 @ Scrol for Values
Items |Ama| [PandT) j |5ingle valued j [DU'DUDUDr:;} (" Show Max
J-End: |Jt ED Location
0,000 rm

[3’55'ng mm) 355,00 mim

Equivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torsions in M-mm]

Dist Load (1-dir)
0,00 N 4

at 355,00 mm
Positive in -1 direction

Fesultant Axial Force

Axial
313.78N
at 365,00 mm

Resultant Torsion
Torsion
40,54 N-mm
at 355,00 mm

Reset to Initial Units Urits |N.mm. C =



Barre N° 27 “:

X=0mm

End Length Offset [Location] Display Options
Case |COMET | |End: |ur &0  Serol for Values
Iterms ‘Maiol 2 and M3) jlsing\eva\uedﬂ [U[IDEIDEIUWT:; o Show Max
JEnd: | 22

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Maments in N -mmm)

Dist Load (2-dir)
1.45 N/mm

at 88,75 mm

Positive in -2 direction

Fesultant Shear

Shear ¥2
G646 M
at 355,00 mm

Fesultant Moment

Moment M3
172,10 N-mm
at 0,00 mm

Deflections
Deflection [2-dir)
0.004818 mm
at 177,50 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimumn ¥ Relative to Beam Ends

Fiaset to Initial Linits Units [N, mm,C =

End Length Offset [Location) Dizplay Options
Case |COMB1 | 1Erd: |t 60 & Serol for Values

Items |Minor (V3 and M2) = | [Single valued | [DU‘UUUUDr;nr;? " Shaw Max
J-End: [Jt 22 Lacation
0,000 mm

(355,00 mm) 0.00 mm

E quivalent Loads - Free Body Diagiam (Concentrated Forces in M. Concentrated Moments in M-mm)]

Dist Load [3-dir]
0,00 N /mm

at 0,00 mm

Fositive in -3 direction

Resultant Shear

Shear V3
758N
at 0,00 mm

Resultant Moment

Moment M2
757195 N-mm
at 0,00 mm

Deflections
Deflection [3-dir]
0,000000 mm
at 0,00 mm
Positive in -3 direction
" ihsolute " Relative to Beam Minimum + Relative to Beam Ends

Fieset to Initial Urits Units [H.mm.C =

End Length Offset [Location) Dizplay Options

Case |COMBY =] IEndt |Jt 60 @ Seroll for Values
ltoms [asial (P and 1)~ [Single valued =] [DD'UDUUDH’:‘;‘] ¢ ShowMax
J-End | Jt 22 Location
0,000 rm

(355,00 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentiated Forces in N, Concentrated T orsions in M-mm)

Dist Load (1-dir)
0,00 N#mm

at 0,00 mm

Positive in -1 direction

Fesultant Axial Force
Axial
-3378N
at 0,00 mm

Resultant Torsion
Torsion
40,54 N-mm
at 0,00 mm

Reset to Initial Units

Units [N.mm.C

X =335 mm

End Lenath Offset (Location) Display Options

Case |EEIMB1 j |End: |Jt B0 & Scroll for Values
Items |Mamr %2 and k3] lemgle valuedj [DD,UUUUUmmmm] " Shaw Max
J-End: | Jr 22 Location
0,000 mm

(355,00 ) 356,00 mm

Equivalent Loads - Fes Bady Diagram [Conoentrated Forces in N, Concentrated Moments in H-mm]
Dist Load (2-dir)
1,45 Ndmm

at 355,00 mm
Positive in -2 direction

Resultant Shear
Shear V2
S16.46N
at 355,00 mm

Resultant Moment
Moment M3
-1, 194E-10 N-mm
at 355,00 mm

Deflections
Deflection [2-dir)
0,000000 mm
at 356,00 mm
Positive in -2 direction

" Absolute " Relative to Beam Minimum {* Relative to Beam Ends

Resst to Initial Units Urits [N mm, C ¥

End Length Offzet (Location] Display Optians
Case |CDME1 ﬂ End: |Je B0  Serall for Yalues

Items |Mmor V3 and M2) j ‘S\ngle walued j [DU'DUDUDnTr:; & Show Max
J-End: | Je 22
0,000 mm
(355,00 mm)

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in M-mm]

Dist Load [3-dir)
0,00 Nmm

4t 355,00 mm
Pasitive in -3 direction

Resultant Shear
Shear ¥3
758N
4t 355,00 mm

Resultant Moment
Moment M2
1026141 N-mm
4t 355,00 mm

Deflections
Deflection [3-dir)
0.003621 mm
4t 177.50 mm
Fositive in -3 direction
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Equivalent Laads - Free Body Diagram [Concentrated Farces in M, Concentrated Torsions in M-mm)

Dist Load [1-dir]
0,00 MAmm

at 355,00 mm
Positive in -1 direction

Resultant Axisl Force
Axial
-313.78N
at 355,00 mm

Resultant Torsion
Torsion
40,54 N-mm
at 356,00 mm
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