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Introduction générale

INTRODUCTION GENERALE

Dans le mémoire intitulé Influence du choix du profilé sur la résistance du support d’une
ensacheuse peseuse [1], le logiciel AUTODESK simulation a été utilisé pour Vérifier la
résistance du support en charpente métallique.

Pour ce type de structure, le logiciel SAP2000 est tres bien adapté. En effet, il utilise des
éléments unidimensionnels (barre et poutre) avec des bibliothéques intégrées de sections
normalisées. La modélisation est donc considérablement simplifiée, puisqu’elle consiste a
tracer un ensemble de lignes droites. Par conséquent, le maillage est beaucoup plus léger et le
calcul plus rapide. En plus de la vérification de la résistance, SAP2000 permet la détermination
de la charge critique de flambement de la structure.

Ce travail consiste donc en la reprise des calculs de [1] avec SAP2000 a des fins de comparaison
et de vérification, ainsi qu’en la détermination de la charge critique de flambement. Le mémoire
est organise comme suit :

e Dans le premier chapitre, nous présentons un résumé du travail déja effectué dans [1].

e Dans le deuxieme chapitre, nous détaillons la procédure de modélisation du support
avec SAP2000.

e Dans le troisieme chapitre, nous présentons la méthode de calcul de la contrainte
équivalente de VVon Mises pour chaque barre. Nous veérifions également la résistance de
la structure.

e Dans le dernier chapitre nous, nous exposons la procédure de la détermination de la
charge critique avec SAP200, et nous veérifions la stabilité de la structure.

e Nous terminons par une conclusion génerale.
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Chapitre | : Résumé de I’ancien travail [1]

1.1 : Introduction

Nous présentons dans ce premier chapitre une synthése du travail déja réalisé par [1]. Son étude
a consisté en la conception d’un support pour ENSACHEUSE PESEUSE dont la définition et
les caractéristiques sont détaillées dans son mémoire. Le support est constitué en charpente
métallique. La géométrie et les dimensions sont présentées sur les Figures 1.1, 1.2, 1.3 et 1.4.

Figure 1.3 : Vue générale du support [1].
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Figure 1.4 : Vue de face du support.
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Figure 1.3 : Vue de droite du support
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Figure 1.4 : Vue de dessus du support.



Chapitre | : Résumé de I’ancien travail [1]

1.2 : Propriétés de profilé utilisé
Toutes les pieces du support étant constitués en UPN8O, nous présentons dans le Tableau I.1
ci-dessous les dimensions de la section droite de ce profileé.

b € |
Désignation Dimensions *F:I‘] S
1 I
y i T
Iy _\_\rZ !
—
h B tw tr r I -~ _h_ i _d Yyl
mm | mm | mm /| mm | mm | mm !
dfl4t,
tf i i
UPN 80 80 | 45 | 6.0 | 80 | 8.0 4 T
!

Tableau 1.1 : Dimensions de la section droite du profilé utilisé.

Le matériau choisi pour toutes les piéces de notre structure est I’acier A36, dont les propriétés
sont présentées dans le Tableau 1.2 ci-dessous.

Propriétes Densité Limite d’¢lasticité Module de Coefficient de
mécaniques Kg/m?® MPa YOUNG poisson
MPa
A36 7854.86 250 199947.9614 0.29

Tableau 1.2 : Propriétés de I’acier utilisé.
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1.3 : Calcul par élements finis
La structure a été modélisée par la méthode des éléments finis en utilisant le logiciel
AUTODESK simulation.

A. Le maillage :
Le maillage est constitué de 237419 éléments et de 123132 nceuds (Figure 1.5).

B. Condition aux limites :

Les quatre pieds du support sont fixés au sol. Le chargement appliqué consiste en une charge
verticale de 410 kg répartie sur une partie du support (Figure 1.5) et qui correspond a une charge
surfacique de 0.028 MPa. Le poids propre de la structure est également pris en compte.

Le coefficient de sécurité choisi et de 1.8. Par conséquent, I’amplitude du chargement extérieur
a été multipliée par 1.8 dans les calculs.

Assemblage | Représentation scnématique | Esquisse | Evaluer | Produits Office | Simulation Q0B (- @ R E- o B R
=% R b - @ -

@ ‘ ﬂ' ‘ |% ‘ a ‘ 2| Mom dumodéle: Asseml22
o

Rom de I'étude: Etude 17
Type de mailage: Mailage woliumigue

@ % piece730< 1> -» (Défaut<<Defaut>_Etat d'affichage ~
= % (-) piece750.1< 1> (Défaut<<Défaut>_Etat d'afficha

+ (%] Contraintes dans Assem122

i-{| Sensors

+ |A| Annotations

3= Matérizu <non spécifié> v
< >
T~
K Etude 17 (-Défaut-)
+% Pigces
% T2 Connexions
448 Contacts entre compasants ]
= Q;‘Déplacements\mpﬂsés J
g8 Fixe-1
= (4] Chargements externes
Gravité1 (:-9.81 m/s™2)

g 103 6 [ =T

Pression-1 (:0.052 M/m~2)

@ Maillage

| Options des résultats

(AT Modéle [ Etude de mouvernent 1 | & Etude 17 |

Figure 1.5: Maillage de la structure avec le chargement appliqué.
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Résultats :

Nous présentons sur la Figure 1.6 les iso-valeurs de la contrainte équivalente de Von Mises dans
la structure. Nous constatons que la valeur maximale est de 22,21 MPa. En divisant par 1.8,
nous obtenons la valeur de 12.34 MPa. Cette derniére valeur est largement inférieure a la limite
¢lastique de I’acier A36 (250 MPa).

Q = o 18 LH [ = By Dissection de conception G Rapport
Conseiller = Conseiller Conseller  Conseiler  Exécuter | Conseiller | o z
e | Appluer e e Conions Rt |Resultat | Comparer B Outls de trace - | B8 Incure une image dans ke rapport
un 2 L2 défomé | les
- matériau - - - - - résultats
mblage | 1 schématique | Esquisse | Evaluer | Produits Office | [ QO W@ (F- - @ - Bi- = @ 2
Y EN ) > | Mom dumaddle: Assem 22
= = Mom de I'étude: Etude 17
r Type detracé: Analyse statique contrainte nodsle Cortraintest =
1% Plan deface | Echele de déformation: 4762.63 L=
% Plan de dessus i
1.8 Plan de droite
; ? Origine von Mises (im2) il
- (f) piece2501<1> (Deéfaut< <Défaut>_Etat d'affichag 22211 8540 Z
58 (-] piece2391<2> (Défaut<<Défaut> Etat d'afficha ¥ #
< > 203508520 I
T _ 185100500 E
I Btude 17 (-Défaut) =
5 pieces _ 166592470
=T Connexions . 148084450
-8, Cantacts entre compasants 2
£ f Déplacements imposés J - e ey
A Pl L 11106841 0
o (& Chargements externes
D Gravité1 (-0.81 mfsh 2 | 9256033,0
%-Mm.:renan 60052 N/m™2) | peaseng
- aillage
| options des résultats | 55544340
=1 [fa] Résultats
[ “fcontraintes1 (-vonMises-) S
[ DéplacementsT (-Dépl. résultant-) 18528299
[ DéformationsT (-Equivalente-)
[P Déplacementsi{1] (-Déplacement-) I 20227
. d —P Limite diéfasticté: 250 000 0000
CICIDC] Eiude de mouvement 1] i Etude 17 |

Figure 1.6 : Contraintes de VVon mises dans la structure.
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Nous présentons sur la Figure 1.7 le champ des déplacement globaux dans la structure. On
observe que la valeur maximale est 0.03668 mm.

,A .u, - (o !
b L
& - @
&2 l
S |
» i
= 1
2 42540
¢ S
nian
*

S T i

L .
i ok g 21 otk B I AR5 &

Figure 1.7 : Déplacement global maximal.
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Chapitre 11 : Modélisation de support par SAP2000

I1.1 : Introduction
Dans ce chapitre nous détaillons la procédure de la modélisation du support par la méthode des
éléments finis avec le logiciel SAP2000.

11.2 : Modélisation de la structure par SAP2000
Nous utilisons la version 14.2.2 de SAP2000. Nous présentons ci-dessous les différentes étapes
de la modélisation.

A. Créer un nouveau model :

B 5AP2000 v14.2.2 Advanced - (Untitled) - X

Eile Edit View Define Bridge Diaw Select Assign Apalyze Display Design Options Jools Help
 HEHiE o f G r D OB Middy wpwwGed & WEA % _ mfedt-d o I- B-

3D View ®000 Y000 2000 [GLOBAL < |[KipinF ]

Figure I1.5 : Création d’un nouveau modéle.

Dans la bofte de dialogue « New model », on choisit les unités ‘N.mm.C * et on clique sur ‘Grid
Only’ (Figure I1.2).

:K: Mew Model X

Project Infoimation

M adifysShow Infa

changer les unités

Mew Model Initialization
@+ Initialize Model from Defaults with Units

M, mm, C
(" Initialze Maodel from an Existing File

Select Template ‘

Blark. Beam 2D Trusses 30 Trusses 20 Frames
3D Frames wall Flat Slab Shells Staircases Storage
Structures

COEEGE0

Underground Solid Model:  Cable Bridges  Caltrans-BAG  Quick Bridge Pipes and
Concrete Plates

Figure 11.2 : boite de dialogue ‘New model’.
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On définit le nombre de lignes de grilles ainsi que I’espacement (Figure I1.3).

Quick Grid Lines

Cylindrical

weWTem Mame

[GLOBAL

¥ direction
' direction
Z direction

Grid Spacing

# direction

t direction B000,
Z direction 2000,

First Grid Line Location
# direction
' direction

Z direction

Cancel

Figure 11.3 : La boite de dialogue ‘Quick Grid Lines’.

On prend le sommet ‘Gride point’. On double-clique, et on change les informations dans le
tableau affiché (Figure 11.4).

;@@@.W.H-dw vz uz (P A0 | & & |DXEA L i fwdckeond |0 T o« [ FElel
2 ]
Edit Format
Units Grid Lines
System Name |GLDBAL |N, mrm, j Quick Start...
# Grid Data
Grid ID _Le#idinate | Line Type | “ishiity | Bubble Loc
1 I 0. Primary Show End
2 40, Primary Show End
3 C 6724 Prirnary Show Erd
4 D 14224 Primary Show End R
E 18674 Primary Show Erd B
F 1907.4 Primary Show End
7
B =]
Grid Data
GidID | Odnate | LineType | Visbiity | BubbleLoc. | Bubble Loc. =
1 1 -40, Primary Show Start
2 2 0. Primary Shaow Start
3 3 245, Primary Show Stat
4 4 935, Primary Show Stat
) ] 1240, Prirnary Shiow Stat
3 3 1280, Prirnary Show Stat
7
g -l
Grid Data
Feset ta Default Color
GridID | Ordnate [ LineType | Visbiity [BubbleLoc. | i‘
0. Primary Show End
5 1000, Primarny Show End ___ RoorderOrdinates |
4 3 1500, Primary Show End
4 2000, Primary Show End
5 2440, Primary Shaow End
5] Primary Show End “
[ Cancel
a | ~— et

Figure 11.4 : Définition des données du systéme de grille.

12
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B. Définir le matériau :
Pour définir les matériaux de construction, on choisit define -> materials (Figure 11.5).

Define Materials

Materialz Click. tor
A992F R0 &dd Mew Material Quick. ..
Add Mew Material...

Add Copy of Material...
| b odifv S how Matenal... |

[ Show Advanced Properties

OF.
_Cancel |

Cancel

Figure 11.5 : Définition du matériau.

Dans ‘material type’ on choisit ‘steel’, puis on introduit les caractéristiques du matériau (Steel)
correspondant a celles du Tableau 1.2 (Figure 11.6, 11.7).

Material Property Data

General D ata
Material Mame and Display Color ’MAT— .
Material Type
Matenial Motes Modify/Show Notes... |

Wweight and Mass Units
‘wheight per Unit Yolume | M. mm, C j
Mass per Unit Yolurne 7.B45E-09

|zotropic Property D ata

Modulus of Elasticity, E q
Poizson's Fatio, U 03

Coefficient of Thermal Expansion, & W
Shear Modulus, G ’W
Other Properties for Steel Materialz

Minimum *ield Stress, Fy ’W
Mirimurm Tensile Stress, Fu ’W
Effective ield Stress, Fye ’W
Effective Tensile Stess, Fue W

[ Switch Ta Advanced Bia Rlizolay
D e

Figure 11.6 : Caractéristiques du matériau.
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Define Materials

M aterials Click to:
£332F 50 Add Mews Material Cluick...
Add Mew Matenal,.,
Add Copy of kM aterial...

Modify/Show M aterial...

Delete tMateral

[ Show Advanced Properties

o~ 2

Cancel

Figure I1.7 : choix de matériau.

C. Définir la section des poutres :
On choisit define -> section propreties -> Frame sections -> add new proprety. On choisit
‘steel’, puis ‘Channel (Figure 11.8).

Import Frame Section Property

Select Property Type

Frame Section Property Type C - |

Click to Impart a Steel Section

| /\wide Flange ‘ Tee Angle
Double Angle Daouble Channel Fipe Tube
Steel Joist
Cancel

Figure 11.8 : Définition de la section des poutres.
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Dans la boite de dialogue on sélectionne ‘EURO.PRO’ (Figure 11.9).

=
| X
| € v < Computers and Structu... » SAP2000 14 v O Rechercher dans: SAP2000 14 O
Organiser = Mouveau dossier ==« [ o I
~
| I cepC ~ I‘Em ) Modifie le Type o
I a» A360 Drive || BSShapes.PRO Fichier PRO
[ B Bureau | | BSShapes2006.pro Fichier PRO
| | | Chinesepro Fichier PRO
[ || Documents
| | ChineseGBO08.pro Fichier PRO
o Elimages [] ascpro Fichier PRO
J Musique |#] DIhSoft.ProjectManagement.CeontrolLibr... Extension de I'apy
3 B Objets 3D | DIhSoft.ProjectManagement. Framework.... Extension de I'ap
I ; Téléchargement | | EURC.PRO Fichier PRO
4 B vidéos ndian.pre Fichier PRO
“ie Disque local (C3) L] joists.pro " Fichier PRO
. | | SECTIONS.PRO 011 Fichier PRO
- Disque local (D:) ) o
H | | SECTIONS8.PRO 30/04/2006 12:11 Fichier PRO v
- Lecteur USB (F:) e > §
MNom du fichier: |*.pro V| Property Files (*.pro) ~
Annuler

Figure 11.9 : La boite de dialogue ‘Section Proprty File’.

Dans la boite de dialogue a la zone ‘select section to import’, on choisit UPN8O (Figure 11.10,
11.11).

cprogram files (x86)\computers and structuressap2000...

Section Type Chanrel

1 b aterial

Select Sections to lmpaort

251 2% A
3015
3015"
L3033
3517
4020
L 40=20"
L4035
5025
LIG0=25*
I50=33
E B30
LIG0=30"

ch‘NBD >

LIPH120
LIPM140
LIPMT40¢
LIPM1ED hd

(] | Cancel

Figure 11.10 : choix de section.
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Channel Section

Section Name UPMNE0

Section Notes

Modify/Shaw Motes. |

Extract Data from Section Praperty File

Open File... | |c:\program files (x86]scomputers and

Impat...
Material
_+|[sTEEL -

Properties Propery Modifiers
Section Properties... | Set Modifiers... |

Dimensions

Dutside depth [13) £0.

Dutsice flange width (12 ) 45,

Flange thickness [Hf] 8.

‘wieb thickness [ tw ) E.

D. Dessiner la structure

pn

"_1

Display Color r

Cancel

Frame Properties

Froperties Click, bo:

Firnd thiz property:

Import Mew Property.

|UPMBD
Add New Property...

Add Copy of Property. ..

Modity/Show Property...

Delete Property

Cancel

Figure 11.11 : Validation de la section choisit ‘UPN80’.

Pour dessiner les poutres, on clique sur draw -> draw frame -> from grid point to grid

point (Figure 11.12).

Draw Frame/Cable Element

Line Dbject Type
Section L
Moment Aeleases
20 Plang Offget Normal 0.
Maore <space bary

Dirawing Contral Type

Point L=1307.40

Line Object Type Straight Frame
Section LUPNED
Moment Releases Continuous
¥ Plane Offset Nomal 0.
Dirawing Control Tupe Mone <zpace bary

Figure 11.22 : Dessiner la structure.
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D. Conditions aux appuis :

Nous supposons que les quatre pieds de la structure sont encastrés au sol. On choisit le plan XY
(Z=0). On sélectionne tous les nouds en cliquant sur assign -> joint -> restraints... (Figure
11.13).

loint Restraints

Restraints in Jont Local Directions

[v Tranzlation 1 [v Fotation about 1

[v Tranzlation 2 | FRotation about 2

[v Tranzlation 3 v FRotation about 3

Fast Restraintz

Cancel |

Figure 11.13 : Conditions aux appuis.

E. Application des charges :
Nous définissons deux types de charges :

e Lacharge DEAD qui consiste en le poids propre des poteaux et poutres de la structure.
e Lacharge Q qui consiste au chargement défini précédemment (paragraphe B).

Pour le SAP2000, les deux types de charges sont définies en cliquant sur Define -> load patterns
-> load patterns name (DEAD) -> type DEAD > add new load pattern, de méme pour Q de type
LIVE. Le paramétre Self Weight Multiplier est 1 pour DEAD et 0 pour Q (Figure 11.14, 11.15).

1 %
Load Patterns Click Ta:

Selfweight Avta Lateral
—ppp— lier  Load Pattein Add New Load Pattem

Modify Load Pattern

[+
Show Load Pattern Hotes... |

Cancel

I
Figure 11.14 : Application des charges.
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Load Pattems Click To:
Self WWeight Auto Lateral
Load Pattern Name Type b uiltiplier Load F'attem dd e Loed) PEIED
LIVE Modify Load Pattern |
DEAD DEAD |
Drelete Load Pattern |
Shiow Load Pattern Motes... |
Cancel

Figure 11.15 : Validation des charges.

Pour la charge Q il faut introduire la charge de 4100 N répartie uniformément sur la longueur
totale des quatre poutres concernées (Figure 11.16) Cette longueur est de 3000 mm, la charge
linéique est donc de 1.37 N/mm.

:)‘(I Frame Span Loads (Q) (As Defined) 1 = H (=] \@

Figure 11.16 : Surfaces ou appliquer la charge.
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Chapitre 11 : Modélisation de support par SAP2000

Pour le SAP2000, cette introduction se fait en sélectionnant les poutres concernées et en
cliquant sur : assign -> frame loads -> distributed -> Laod pattern name Q -> uniform laod
(entrée la valeur ‘1.37N/mm) (Figure 11.17) ;

Frame Distributed Loads

Load Pattern Name Units
ﬂl Q j M. mm, C hd
Load Type and Direction Optionz
* Forces © Moments " Add to Existing Loads

Coord Syz | GLOBAL hd * Replace Existing Loads
Direction | Gravity - " Delete Existing Loads

Trapezoidal Loads

. 2. 8. 4.
Distance |0 |672.40 [672.40 [1422.400
Load [ [ [1.27 [1.27
" Relative Distance fram End-| f*  Abzalute Distance from Endd
Uniform Load
Load ’07 Cancel

Figure 11.17 : La boite de dialogue ‘Frame Distributed Loads’.

F. Combinaison des charges :

Les deux charges sont combinées. Pour définir la combinaison, on clique sur : define -> load
combinations -> add new comb -> load name -> COMBJI, choisir “Linear Add” pour “Load
Combination Type”, et mettre “Scale Factor” 1 pour les deux types de charge DEAD et Q
(Figure 11.18).

Load Combination Data

Define Load Combinations

Load Combination Name [User-Generated] COMET|

Load Combinations Click to:
p—— Motes todifp/Show Notes.
COMET < Add New Combo... >|
Add Copy of Cambo... | Load Combination Type Linear Add ~
+ ;
J Modify/Show Combo.. | Options
ﬂ Delete Combo | ‘ Create Monlinear Load Case from Load Comba ‘

Define Cambination of Load Case Results

Add Default Design Combos. .. | Load Case Type

j |Lineal Static

DEAD Linear Static .
B

Convert Combos to Monlinear Cases... |

2 todify
m ‘ Delete

Cancel

Figure 11.18 : Combinaison des charges.

19



Chapitre 11 : Modélisation de support par SAP2000

G. Maillage :

1. Diviser les barres
On divise chaque barre en 2 éléments. On sélectionne tout la structure -> Edite -> Edite Lines
->Divide fram ; on doit cocher la case © divide info specified number of frames’ (Figure 11.19).

- Divide Selected Straight Frame Objects Units
& Divide into Specified Number of Frames ’7 IN' mim, vl
Murber of Frames |2
\ LasteFirst Length B atic |1, y

" Break at intersections with selected Joints, Frames, Area Edges and Solid Edges

" Divide at Specified Digtance from |-end of Frame

Diztance Type I
Digtance I
 Divide at Intersection with a Coordinate Plane in the Curent Coordinate Systern
Coordinate Plane I
Intersection with Plane at I
= Divide at Intersection with Vizible Grid Planes in the Current Coordinate System Cancel |
Girid Plane |

Figure 11.19 : Diviser les barres.

2. Le maillage
On doit sélectionner toute la structure -> Assign -> frame -> output stations (Figure 11.20).

Assign Frame Output Stations

" Max Station Spacing I
" Min Mumnber Stations |9

— &dditional Output and Design Stations
[ Intersections "With Other Elements

v Concentrated Load Locations
[Inciuding Bridoe Lane Loading Paintz]

k. I Cancel |

Figure 11.20 : Le maillage.
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H. Maillage final
Le maillage final est présenté sur la Figure 11.21 ci-dessous.

f_i‘{: Frame Span Loads (Q) (As Defined) = [=] @

Figure 11.21 : Le maillage final.
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I. Lancement du calcul
Pour lancer le calcul analyze -> Run analysis (figure 11.22).

Set Load Cases to Run

Click tor

Caze Mame Type Statuz Action |
DEAD Linear Static Hat Fun Run

o Linear Static Mat Run Run |

Run/Do Not Runal |

Delete All Results |

Show Load Caze Tree... |

Analyziz Monitor Options ™ ModelAlve
™ Mewver Show

& Shawafter [4  seconds Carcel
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Chapitre 111 : Verification de la résistance du support

I11.1 : Introduction
Le SAP2000 donne les efforts internes dans chacune des poutres de notre structure. Pour
évaluer sa résistance, nous devons calculer les contraintes. A partir de celles-ci, on détermine

la contrainte équivalente de Von Mises.

111.2 : Efforts internes dans SAP2000
Apreés la fin du calcul, on accede aux efforts internes en effectuant les opérations suivantes :
Sélectionner tout la structure -> Display -> show forces/stresses ->Frames/Cabeles (Figure

11.1).

Member Farce Diagram for Frames

Case/Combo

Case/Combo Hame COMEB1 -
-~

. —
Component

" Auwial Force " Tarsion

(" Shear 22 ¢ homent 2-2

(" Shear 3-3 " Moment 33
acalng

& Auto

(" Scale Factor

Options

& Fil Diagram
" Show Walues on Diagram Cancel

Figure I11.1 : Affichage des diagrammes de M.
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Chapitre 111 : Verification de la résistance du support

111.3 Propriétés de la section et efforts internes
Pour calculer les contraintes, nous avons besoin des dimensions de la section (figure 111.2).

Figure 111.2 : Dimensions de la section.

M. et M3 représentent respectivement les moments fléchissant par rapport a Xz et x3. Leurs sens
sur la Figure 111.2 sont positifs selon la convention de signe de SAP2000 [2].

Remarqgues

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 111.2.

e Le moment de torsion M autour de ’axe x1, normal a la figure, n’a pas été représenté.

Les dimensions de la Figure 111.2 sont données ci-dessous :
e1 =6 mm; e2 = 8 mm; b1 = 64 mm; bz = 45 mm.
Les propriétés de la section, calculées par SAP2000, sont données ci-dessous :

e Moment quadratique par rapport a xz: 1> = 194000 mm?*.
e Moment quadratique par rapport a xs: 13 = 1058000 mm?*.
e Aire de la section : S = 1102 mm2,
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Chapitre 111 : Verification de la résistance du support

I11.4 Calcul des contraintes et verification de la résistance
Toutes les poutres de la structure sont généralement en sollicitations composeées. Le cas le plus
général est la « Flexion déviee plus traction-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 composeées.

Pour calculer la contrainte normale maximale en flexion déviée, on a besoin des coordonnées
des points extrémes de la section (A, B, C et D) (Figure I11-2). Elles sont données ci-dessous (en

mm) :
x§={40}_ x§={40}_ xzc:{—40}_ xgz{—40}
x4 14.5) 7 |xE -30.50 " (x§ -30.50" (x? 14.5)°
La contrainte normale en flexion déviée se calcule par la formule suivante :

M, My N (1)

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

— 3Mt€2 (2)

blef’+2b2e23

Pour vérifier la résistance de la poutre, on cherche d’abord la section (ou les sections) ou I’on
a les valeurs maximales de M., M3, N et M;. Deux cas sont possibles :

e Les valeurs maximales sont situées dans une méme section. On calcule o aux points A,
B, C et D (Figure 111.2) 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 :

Oeq =/ Oiax + 372 . 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 ¢ aux points A, B,
C et D, la contrainte de cisaillement t et ceq. La valeur maximale obtenue de ceq pour
toutes les sections est comparée a la contrainte admissible.

Remargue

Nous prenons comme contrainte admissible, la limite élastique de I’acier utilisé¢ (Tableau 1.2) :
Gadm = 250 MPa.
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111.5 : Exemples de calcul
Afin d’illustrer la méthode explicitée ci-dessus, nous présentons dans ce paragraphe les calculs
détaillés pour deux barres, I’'une en flexion simple et I'autre en flexion déviée plus traction-

compression plus torsion.

111.5.1 Flexion simple (barre n° = 7°)
On constate en effet que cette barre est en flexion simple (Figures 111.3, l11.4 et I11.5). On a :

M2 =0 ; Msmax = 23605.07 N.mm ; N = 0.

Diagrams for Frame Object 13 (UPN80)

End Length Offzet [Location] Dizplay Options

Caze |COME1 ﬂ |-End: |Jt: 3 " Scroll for Values
ltefhs | ﬂ ingle valuedj [DD’DDDDDI_;"I_:] i+ Show Max
JEnd [Jr 33
0,000 rarm
[913.70 rnm)

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

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

at 456,85 mm
Pogitive in -2 direction

Resultant Shear

k

Resultant Moment

Shear ¥2
FEAOMN
at 0,00

Moment M2
2360507 M-mm

&t 0,00

Deflectionz
Deflection [2-dir)

8.674E-18 mm
at 456,85 mm
Pogitive in -2 direction

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

Fiezet to Initial Units Unitz M. mm,C

Figure 111.3 : Valeur de M.
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Chapitre 111 : Verification de la résistance du support

Diagrams for Frame Object 13 (UPN80)

End Length Offset (Location) Dizplay Options

Casgal |J 1End: |Jt 3 f" ofl for Y lues
|M|n0l [+3 and k2] J]lngle valued J [%DD%DrTnT]

J-End: |JE 33
0,000 mm
(913,70 mm)

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

Dist Load [3-dir]
-1.039E-17 Némm

at 313,70 mm
Positive in -3 direction

Fiesultant Shear

Shear V3
9491E-15 M
at 0,00 rarm

Resultant Moment
Moment M2
2891E-12 M-mm

at 0,00 mm

Deflections
Deflection [3-dir]
0,000000 mm
at 456,85 mm
Pogitive in -3 direction
" Absolute " Relative ta Beam Minimunn (+ Relstive to Beam Ends

Reset ta Initial Units Unitz |M, mm, T =

Figure I11.4 : Valeur de Mamax.

Diagrams for Frame Object 13 (UPN80)

End Length QOffset (Location] Digplay Options
Case || | ~| 1End |k 3 " Serol for Values

henf |tvial (PandT) ] [Single valued <] [”D'DD”DDF:‘nT] & Show Max

J-End: |Je 33
0,000 mm
[913.70 mm)

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

Dist Load [1-dir]
10,00 M o

at 313,70 mm
Positive in -1 direction

Resultant Azial Force

Axial
0.00M

at 913,70 mm

Resultant Torsion

Torsion
10,00 M-

at 313,70 mm

Resst to Initial Units Urits [, mm.C =

Figure 111.5 : valeur de N.
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. . , M
La contrainte maximale est donnée par : 0,0, = — —2% xopax » AVEC Xppax = 40 mm.

I3
On obtient :

Omax = —0,89 MPa.

Nous constatons que la contrainte maximale en valeur absolue est trés largement inférieure a
la contrainte admissible.

111.5.2 Flexion déviée plus traction-compression plus torsion
Dans ce cas (Barre N° = 1), nous constatons que le Masmax est située en x = 1220 mm (Figure
[11-6), alors que Mamax et Nmax sont situés en x = 220 mm (Figure 111-11). Nous devons donc

calculer ceq €n chacune des sections:

1. x=1220 mm :

D’apres les Figures I11-6, 111-7 et 11I-8 on a :

Mz =-702.77 N.mm ; Mavax =-17328.05 N.mm ; N =-1610.87 N ; M; = 18.10 N.mm.

Diagrams for Frame Object 53 (UPMN80)

End Length Offzet (Location) Dizplay Options

Case || |j |-End: |Jt 50 " Scroll for Values

Items |Maior [+2 and b3) ﬂ |Single walued j FU%%DrTnzq % Show bax

0.000 mm
[1220.00 mm)

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

Dist Load [2-dir]
0.00 N /mm

at 1220,00 mm
Puazitive in -2 direction

15125, 38

Resultant Shear

Shear ¥2
353N
at 220,00 mm

Resultant Moment

Moment M3
-17328,05 M-mm

at 122000 mm

Deflections

Deflection [2-dir)
-0,001983 mm

at 670,00 rm
Puasitive in -2 direction

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

Reset ta Initial Units Unitz M, mm, T+

Figure 111.6 : valeur de Mamax.
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Diagrams for Frame Object 53 (UPN80)

End Length Offzet [Location) Dizplay Options

Case |CDMB1 ﬂ -End: |Jt: 50 e Scroll for Values
Items | ﬂ |Single wvalued j [DDDDDDDnTrE] " Show Max
JEnd: |k 3 i

0,000 mm

[1220,00 mim] 122000 i

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

Dist Load [3-dir)
0,00 Mémm

at 1220,00 rmm
Paszitive in -3 direction

Resultant Shear

Shear V3
382N

at 1220,00 rm

Resultant Moment

Moment M2
-F02.77 N-mm
at 1220,00 rm

Deflections
Defection [3-dir)
0.000000 mm
&k 1220,00 mm
Pasitive in -3 direction
" Abzolute " Relative to Beam Minimum + Relative to Beam Ends

Reset ta Initial Units Unitz |M,mm, T =

Figure I11.7 : Valeur de M.

Diagrams for Frame Object 53 (UPNS80)

End Length Offset (Location] Digplay Options
Case |COMBT - 1End: |t 50 " Scrol for Yalues

Iterng |AHiaI [FandT) j |Single walued j [DD'DDDDDI_;“F:]
JEnd: |t 2
0,000 mm
(1220.00 mm)

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

_— Dist Load [1-dir]
-8.482E-02 N/mm
— at 220,00 mm
[  Fositive in -1 direction

1427, 42 EE 1818,47
—

Resultant &zial Force
Aual
AET0.87 N

at 1220000

Resultant Targion
Torsion
18,10 M-mm
at 1220,00 mm

Reset ta Initial Unitz Unitz |M,mm, C -

Figure 111.8 : Valeur de Nuax.
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Calcule de 1 :
7= 3|M¢|e,
bie3 + 2b,e;
7=0,007 MPa
Calcule de oa:
Oy = —& Xa3 — My X2 + N
A — IZ A3 13 A2 S
o, = —0,75 MPa.
Opeq = /aj + 372
Ogeq = 0,76 MPa.
Calcule de ogeq:
B 12 B3 13 B2 S
og = —0.92 MPa.
OBeq = /ag + 312
Opeq = 0.92 MPa.
Calcule de oceq:
o —& X % Xco + E
Cc IZ C3 I C2 S
oc = —2.23MPa.
Oceq = /acz + 372
Oceq = 2.23 MPa.
Calcule de opeq:
op = _M Xp3 — s Xpy + N
D 12 D3 13 D2 S

op = —2.06 MPa.

Opeq = /ag + 372

Opeq = 2.06 MPa.
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Le max:
1 — . . .
GeqMAX - MAX{O_Aeq ’ aBeq ’ aCeq ) UDeq}

O—;qMAX - 2.23 MPa.

2. x=220mm :
D’apres les Figures I11-9, 111-10 et 11-11, 0on a:
Mamax = -13705,25 N.mm ; M3 = 7338,77 N.mm ; N =-1448,09 N ; M = -15,14 N.mm.

Diagrams for Frame Object 53 (UPN80O)

End Length Offset (Location) Display Options

Case |CDMB1 ﬂ |-End: |Jt: =0 ' Scroll for Walues
Iterns | j|8ingle valuedj [DDDDDDDnTrE] " Show Max
JEnd: Ut 3 ncation
0,000 rmm

[1220.00 mm] 220,00 m

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

Dist Load [2-dir]
0.00 WA

at 220,00 mm
Poszitive in -2 direction

Resultant Shear

Shear ¥2

3539 N

at 220,00 mm
Resultant Moment

Moment M3

7338.77 N-mm

at 220,00 mm

Deflections
Deflection [2-dir)

0,000505 mm
at 220,00 mm
Pozitive in -2 direction

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

Reset ta Initial Units Units |M, mm, C +

Figure 1119 : Valeur de Ms.
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Diagrams for Frame Object 53 (UPN80)

End Length Offzet [Location] Digplay Optiong

Case || |j 1-End: |Jt 50 " Scroll for Values
Items |Min0rN3andM2] leinglevaluedj FDDDDDDrTn:q ¢ Show bdax
J-End: |Jt 3
0,000 mm
[1220.00 rm)

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

Dist Load [3-dir)
0,00 Arorn

at 1220.00 ram
Positive in -3 direction

Resultant Shear

Shear ¥3
3220
at 220,00 rarn

Resultant Moment

Moment M2
-13705,25 N-mm

at 220,00 mm

Deflections

Deflection [3-dir]
0,003143 rarn

at 510,00 rarn
Positive in -3 direction

" Absolute " Relative to Beam Minimurm ¢ Relative to Beam Ends

Feset ta Initial Units Urnits |M. mm,C

Figure 111.10 : Valeur de Mamax.

Diagrams for Frame Object 53 (UPN80)

End Length Offzet [Location) Dizplay O ptions

Case |CDMB'I ﬂ |End |Jk 50 ¢ Scroll for Values
Items |Axial [FandT) j |Single valued j [DDDDDDDr;nr:] " Show Max
JEnd |t 3 Location
10,000 mm

[1220.00 mm) i

E quivalent Loads - Free Body Diagram [Concentrated Forces in M, Concentrated Torzions in M-mm)
Dist Load (1-dir]

29 7 24 418,87
M2z - Rl 1525 02 M/
—_ at 220,00 rmm
15, 14 5, Pogitive: in -1 direction

Fesultant Axial Force

Axial
144809 N

at 220,00

Resultant Torsion

Torsion
-15.14 M-mm
at 220,00 mm

Reset ta Initial Units Units |M.mm, T =

Figure 111.11 : Valeur de N.
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Calcule de t:
7= 3|M¢|e;
bie3 + 2b,e;
7=0,006 MPa
Calcule de caeq:
Oy = —& Xa3 — My X2 + N
A — 12 A3 13 A2 S
04 = _057 MPa.
Opeq = /aj + 372
UAeq = 057 MPa.
Calcule de ogeq:
M, M, N
Op = _EXB3_ KXBZ-F S
Op = —375MPa
OBeq = /ag + 312
Opeq = 3.75 MPa.
Calcule de oceq:
M, M; N
Oc A Xc3 I_XC2+ S
oc = —3.19 MPa.
Oceq = /acz + 372
Oceq = 3.19 MPa.
Calcule de opeq:
M, M; N
Op = _EXD3_ KXDZ-F S

op = —0.01 MPa.

Opeq = /ag + 372

Opeq = 0.02 MPa.
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Le max :
2 — . . .
GeqMAX - MAX{aAeq 4 aBeq ’ O_Ceq ’ UDeq}

02umax = 3.75 MPa.

Conclusion

Pour cette barre le ceq a retenir est :
Oeq = MAX{03pmax 5 02qmax} = 3.75 MPa.

Nous constatons qu’elle est treés largement inférieure a la contrainte admissible.
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I11.6 : Les déplacements :
Nous présentons ci-dessous les différentes étapes pour obtenir les valeurs des déplacements :

Clique sur Display —> show tables —> clique sur [f] joint output > clique sur ] déplacement
—> table : joint déplacement —> ok.

Choose Tables for Display
Edit

=-[1 MODEL DEFINITION (O of 54 tables sclected) Load Pattems [Modsl Det.)

&[] System Data Select Load Patters... |
E!EI Property Definitions 2 of 2 Selected

#-[] Load Pattern Definitions

&[] Other Definitions Load Cases [Results)

ml:l Load Case Definitions Select Load Cases. |

#-[] Bridge Data

ml:l Connectivity Data
& Joint Assignments Modify/Show Options... |
EH- O Frame Assignments

E!I:l Options/Preferences Data |

1 of 4 Selected

#-] Miscellaneous D ata Options
=-E ANALYSIS RESULTS (1 of 12 tables selected) '_D
=1

Joint Dutput

~B& Displacements
: =B T able: Joint Displacements @
i @[ Reactions

&[] Jaint Masses
#- Element Output
8- Structure Dutput Mamed Sets

I Show Unformatted

Sawve Mamed Set

Cancel

Table Formats File. .. Current T able Formats File: Program Default

Figure 111.12 : Obtention des valeurs des déplacements.

Les déplacements maximaux suivant trois axes

Pour extraire les déplacements maximaux dans chaque axe :

En clique sur format —> filtre-sort —> sort table —> on choisit axe (U1=X, U2=Y, U3=Z) —> ok
(Figure 111.13, 111.15 et 111.17).
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Déplacement maximal suivant I’axe X : Xmax = 0,0098 mm (Figure 111.14).

Modify/Show Database Table Format

Fomat | Filter Sort

Apply Format to Table

Apply Format from File

ThenBy | Apply Program Default Format
Then By +| I~ Descending

- ] di
Wizl L Bescensig Save Table Fomat to File
Then By | [ Descending

Clear Sort

Sawe to DB Table Fomats File

Cancel

Figure 111.13 : Déplacement suivant X.

Ft Obj: 51
Ft Elmn: 51
111 =-0035
Il2 = [0ZEE
Il2=- 0086

Figure 111.14 : Déplacement maximal suivant X.
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Déplacement maximal suivant ’axe Y : Ymax = 0,0266 mm (Figure 111.16).

Farma | Fier Sort |
Table Sorting - Sart j Apply Format to Table:
=E <] = Descendng Apply Format from File
ThenBy | =] I Descending Apply Program Defaull Format
Then B <] ™ Descendin
S " Save to DB Table Famats File
Then By =] T Descendng S T bl Format to Fils
Then By 7] ™ Descending
Clear Sort

o D
Cancel

Figure 111.15 : Déplacement suivant Y.

Ft Obj: 51
Ft Elrn: 51
I11 =-0038
I12 = 0ZEE
I13=- 0086

Figure 111.16 : Déplacement maximal suivant Y.
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Déplacement maximal suivant I’axe Z : Zmax = 0,0942 mm (Figure 111.18).

Medify/Show Database Table Format

Farma | Fier Sort |
Table Sorting Sort by these Fisk: Apply Format to Table
sy U3 | @ Descendng = Apply Format fram File
Then By | T Descending Apply Program Defaul Format
Then B ~] I Descendn
S " Save to DB Table Famats File
Then By =] T Descendng S T bl Format to Fils
Then By ~] I Descendig
Clear ot
< T
Cancel

Figure 111.17 : Déplacement suivant Z.

Ft Obij: 48

Ft Elmn: 42
0os4
- 015
- 0942
0000001147
00002

Figure 111.18 : Déplacement maximal suivant Z.
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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.

Les déplacements suivant les axes X, Y et Z sont du méme ordre de grandeur que celui de [1]
qu’est ¢gal a 0.03668mm.

[11.7 : Discussion des résultats

La procédure décrite ci-dessus est appliquée a toutes les barres de la structure. Les détails pour
chacune des barres sont donnés en Annexe 02. Un récapitulatif des résultats pour chaque barre
est donné dans le Tableau I11.1 (la numérotation des barres est expliquée en Annexe 01). Ony
observe que la contrainte équivalente maximale dans la structure est 6eq max = 9,19 MPa a la
Barre 3° (Figure 111.19). Cette valeur est tres largement inférieure a la contrainte admissible. La
structure veérifie donc la condition de résistance.

En comparant avec les résultats de [1], on a trouvé que la contrainte équivalente maximale dans
la structure est 6eq max = 9,19 MPa. Ce resultat est inférieur a celui de [1] qui a trouvé
6eqmax = 12,34 MPa. Cette différence avec nos résultats peut s’expliquer par le phénoméne de
concentration de contrainte, non pris en compte dans nos calculs.

Figure I11.19 : Contrainte équivalente MAX (Barre 3°).
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Chapitre 111 : Verification de la résistance du support

N° Barre O €0max N° Barre O €Qmax N° Barre O €0max
1 3.75 10° 0.60 19° 5.52
1’ 8.60 11 0.82 20 1.55
2 3.92 11 0.68 20° 2.03
2’ 8.87 12 1.67 21 4.39
3 2.95 12° 2.33 21° 2.39
3 9.19 13 7.79 22 1.18
4 2.45 13’ 7.83 22’ 2.46
4’ 8.83 14 1.83 23 2.96
5 1.95 14° 2.04 23’ 3.51
5 0.57 15 6.56 24 3.08
6 1.98 15° 6.45 24° 1.94
6’ 1.98 16 5.10 25 3.09
7 0.89 16° 5.45 25° 1.94
7 0.89 17 3.83 26 1.97
8 0.41 17’ 6.08 26’ 1.94
9 0.72 18 6.34 27 2.05
9’ 0.72 18’ 4,71 27 2.05
10 0.56 19 4.84

Tableau I11.1 : Contrainte équivalente dans chaque barre.
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Chapitre IV : Vérification de flambement

IVV.1: Introduction
L’objectif de ce chapitre est de vérifier la stabilité de la structure par rapport au phénomeéne du

flambement.

V.2 : Définition

Le flambage ou flambement est un phénoméne d'instabilité d'une structure, qui soumise a un
effort normal de compression, a tendance a fléchir et se deformer dans une direction
perpendiculaire a I'axe de compression. Le terme flambement est plutdt utilisé en mécanique

des structures.

V.3 : Veérification de la résistance au flambage
La vérification du flambage d’une barre en compression consiste a comparer I’effort normal
exercé sur la barre avec la charge critique donnée par la formule suivante :

N.=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.
» SiP = Nc la poutre conserve la déformée qui lui a été conférée par la perturbation.
» SiP > Nc la déformee créée par la perturbation va en s'accentuant.

43



Chapitre IV : Vérification de flambement

IV.4 : Procédure de calcul de fr avec SAP2000
Nous présentons ci-dessous les différentes étapes a suivre avec SAP2000.

A. Changer le type d’analyse :
Pour changer le type d’analyse de linéaire vers non linéaire, on suit les étapes suivantes :

e Cliquer sur: define -> load cases.
e Sélectionner chacune des charges LOAD et Q -> on clique modify/show load cases
(Figure 1V.1).

— Load Cases — Click ta:

Load Caze Mame Load Casze Type Add Mew Load Caze. |

M onlinear Static
Nonlinear Static &dd Copy of Load Case... |

Madify/Show Load Case. | |

Delete Load Caze |

— Dizplay Load Cazes

Show Load Caze Tree...

Cancel |

Figure IV.6 : Changement du type d’analyse.

e Choisir le type d’analyse non linéaire (Figure 1V.2).

Load Case Nam Load Case Typ
Load Case M Load Case Type lﬂ— e T l—_l B
|7DEAD Set Def Name ( Modiy/Show. { Stalic +| Desian 5t Def Home | —ID'” v Statie =] Design. |
e e T *In(‘ma\t nciton *Ar\:\ys\sT P
& Zeto Inilial Conditons - Start from Unstrassed Stat L
& Zeta Intial Condtions - Start rom Unsressed State  Linear e el endlions - Star flom Unsressecela —

® EomsmEmeEEe [ )
-

€ Conlinue from Stets t End of Noninear Case L e e g e e e

£ Monlinear Staged Constiuction

Impertant Wit Lot rom this presions e are included n e T Norinem Staged Consiruction et e
current case
Mods! Load & Novlineay F
Modsl Load £ - Beamstic Norlnsary Parameters
) 0 Modsl Loads Applied Use Mores hom Case [MODAL =] || & Nane
0 Modsl Loads Applied Lse Modss from Case [MODAL =] | | & Hone
© PDels
- © PDeka b  PDelta plus Largs Displacement
-~ Loards ot plus Large Displasements
W ¢ PDelta plis Large Displacements Load Type LnadName Seale Factor EEsLamsEy

LoadType  LoadMame  Scale Factor

[Load Patier —|[DESD <[ [Load Patterr ~|[a

Modiy Mncmy

 Other F

Dt P
P = Load Applicat Full Load Modify/She =
e sfseton Ful Load Moy haw B oot Appicstion S e
Resuls Soved | FilSiala Orip Modiy/Show
Resuts Saved Final State iy Modip/Showe.. Cancel msuls Sarve i _Cancel |

Norlinear Parameters Default Modify /5 o,
Nonlingar Parameters Default Modify/Show.

Figure IV.7 : Type d’analyse non linéaire.
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Chapitre IV : Vérification de flambement

B. Définir le cas de charge :

Pour créer un nouveau cas de charge : Define -> load Cases -> add new load case ->load cases
type = buckling (Figure IV.3).

—Load Cases

— Click. to:
Load Casze Name Load Caze Type Add Mew Load Caze.
DEAD Morlinear Static

Add Copy of Load Caze... |

M aonlinear Static

Modify/Show Load Case... |

Delete Load Caze |

— Digplay Load Cazes

Show Load Caze Tree...

Cancel I

Figure V.8 : Définition de charge.

Pour définir les charges appliquées : on sélectionne la premiére charge (poids propre = DEAD)
-> clique sur add, de méme pour I’autre charge (Q -> add) -> OK (Figure 1V.4)

Load Case Data - Buckling Load Case Data - Buckling
Load Case Mam LoadCaseTpe || || ~LoadCase Load Case Typ
{ FLAMBEMENT Set Def Name | { Modiy/Show... | ‘ [a ckling ~+| Design.. | ’V FLAMBEMENT Set Def Name ‘ Mociy/Show. ‘ |V Buckling | Design.
Modal "
-~ Stiffness to U Response Spectum [~ Stiffne:
& Zero Inifial Condltions - nstressed State Time History & Zero Initial Candiions - Unshessed State
Moving Load
€ Siifness st End =l e " Stifress ot End of Naninear Case E
Important Note: NOT included Pt Spocil Density Important Note: Loads from the Narli
Hyperstatic
~Loads Applied

wlinear Case are NOT included
in the current case

Load Type  LoadMame  Gcale Factor

LoadPatter_~|[DEAD |1

eeeee Scale Factor

Lo dF’tI _||u L"w

Load Patten DEAD ]
iy Modiy
Deletz _ Delete_|
r~ Other er Parameter
E i Modes r okling Modss
eralus Convergence Tolerance igerealue Corwergence Tolerance:

—
1.000E-03 Cancel

&
1.000E-03

s

o
2 =
&

Figure 1.9 : Application de charge.
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Chapitre IV : Vérification de flambement

C. Lancement de I’analyse (Figure 1V.5) :

Set Load Cases to Run

— Click to:
Caze Mame Type Statuz Action Fiun/Do Mot Fun Case I
DEAD Monlinear Static Finizhed Run
n} Monlinear Static Finizhed Run Show Caze,.. I
FLAMBEMEMT Buckling Finizhed Fun
[elete Results for Case I
Run/Do Mot Run &l |
Delete Al Results I
Show Load Case Tree... I
— Analysiz Monitor Options ™ ModetAlive
= Abways Show
" MNever Show
% Show After Id seconds oK. | Eamee]

Figure 1V.10 : Lancement de calcul.

IV.5 : Présentation des résultats
Pour accéder aux résultats Cliquer sur : Display -> show tables -> structure output -> Other
output items -> table : Buckling factor -> ok (Figure 1V.6).

Edit

=[] MODEL DEFINITION (0 of 58 tables selected) |- Load Paitemms (Modsl Det )

i #0 System Data Select Load Patterns...
#0J Property Definitions 20f 2 Selected

i #-0 Load Pattern Definitions
&[] Other Definitions

& ® ANALYSIS RESULTS (1 of 13 tables selected)
0 Joint Dutput

&8 Stucture Dutput
-] Base Reactions
-0 Modal Infarmation
2R Other OLtpL Items

B Table: Buckling Factors

Table Farmats File Cunent Table Formats File: Program

Default

Load Case Definitions Sekect Load Cases.
Bridge Data 1 of 5 Selected
# [ Connectivity Data
i #0 Joint Assignments Madify/Show Options...
- &0 Frame Assignments
| &0 Options/Preferences Data Set Output Selections .
- %0 Miscellansous Data
~Dptons———————————

—Load Cases (Results)

™ Selection Oriy
[~ Shaw Unformatied

~MNamed Sats——————————

Save Named Set...
Show Named Set.
Delete Named Set.

Cancel

Figure 1V.6 : Affichage des résultats du flambement.
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Chapitre 1V : Vérification de flambement

Nous présentons ci-dessous, la déformée de la structure pour le premier mode de flambement
(Figure 1\V-8), ainsi que les facteurs de flambement pour les douze premiers modes (Figure
1V.7).

Buckling Factors

File View Format-Filter-Sort Select Options
Units: Az Moted [El..lclt.rng Factors j
DutputCasze | StepType ] StepNum| ScaleFactor
Text Text Unitless Unitlezs
» BUCK1 | Mode 1 132239671 ¢
BUCE1 | Made 2| 186675578
BUCK1 Mode 3| 288567265
BLCK1 | Made 4| 460570807
BUCK1 Mode 5 508.010032
BLUCK1 | Made B  B51.113439
BUCK1 | Mode 7l 771432163
BUCKE1 | Made 8| 829458388
BUCK1 | Mode 9/ 1007852637
BUCKE1 | Made 10/ 1064,206125
BUCK1 | Mode 11 120014088
BUCK1 |  Made 12| 121050241
Record: | 14] 4] 1 e[ p] ez __Add Tables..

Figure 1V-7 : Facteurs de flambement.

Figure IV.8 : Premier mode du flambement.
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Chapitre IV : Vérification de flambement

Calcul de la charge critique :
La charge critique correspond au facteur du premier mode :

N. = ff X P =132,239 x 1,37 = 181,169 N/mm

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

CONCLUSION GENERALE

Le travail effectué a consisté en la reprise des résultats obtenus par [1] en utilisant logiciel
SAP2000. Les principales conclusions de ce travail sont les suivantes :

La comparaison entre le logiciel SAP2000 et les logiciels classiques de la méthode des
éléments finis, permet de dire que SAP2000 présente des avantages et des
inconvénients :

1. Le premier avantage est qu’il est trés pratique dans le cas des structures en

charpente métallique. Puisqu’il permet la modélisation de la structure en
éléments barre et poutre, avec les propriétés des sections normalisées incluses
dans sa bibliotheque. Ce qui est une grande simplification, puisque la géométrie
est représentée par un ensemble de lignes. Contrairement aux logiciels
classiques qui nécessitent une modeélisation geométrique tridimensionnelle de la
structure et I’utilisation d’éléments volumiques. Ce qui implique un effort et un
cout de modélisation plus éleveés.

Le deuxieme avantage est qu’il permet la détermination des charges critiques de
flambement des structures. Ce phénomene, tres important pour les structures
travaillant en compression, n’est pas pris en compte par les logiciels classiques.
L’inconvénient majeur est qu’il donne les efforts internes dans les barres et pas
les contraintes. Or pour vérifier la résistance, on doit calculer les contraintes
dans toute la structure. On est donc obligés de les calculer dans chaque barre a
partir des efforts internes et en utilisant les formules de la résistance des
matériaux. Cette procédure peut étre trés lourde pour des grandes structures. Par
contre, les logiciels classiques permettent de calculer directement les
contraintes.

La conclusion précédente a été obtenue en comparant avec le logiciel AUTODESK
simulation utilisé par [1], mais elle est valable pour les autres logiciels classiques
(ANSYS, ABAQUS, ...etc.).

La contrainte équivalente maximale trouvée est inférieure a celle de [1]. Cette différence
peut s’expliquer par le phénoméne de concentration de contrainte, non pris en compte
par SAP2000. Ce qui peut étre considéré comme un autre inconvénient.

La contrainte équivalente maximale est trés largement inférieure a la limite élastique,
ce qui veut dire que la structure est largement surdimensionnée.

La derniere conclusion, nous permet d’entrevoir une perspective de poursuite pour ce travail.
Elle consistera en une utilisation d’une section plus faible que celle utilisée dans ce travail
(UPNS8O). Une derniere perspective est d’optimiser la forme de la section en essayant d’autres
types comme I’IPN.

50



Références

Références

[1] ABID Amine, KHORCHEF Ayoub, « Influence du choix du profilé sur la résistance du
support d’'une ENSACHEUSE PESEUSE » Master Construction Mécanique USDB 2016.

[2] « SAP2000 BASIC ANALYSIS », Novembre 1998, Documentation SAP2000.

[3] M. Kerguignas, G. Caignaert, « Résistance des matériaux », Dunod Université.



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

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

at 220,00 mm
Positive in -1 direction

Resultant &xial Force

Axial

-1663,84 N
T at 220,00 mm
}

Resultant Torsion

Torsion
- 15,14 N-mm
I at 220,00 mm

Reset to Initial Units | Units |N.mm.C  ~

Xx=1220 mm :

Diagrams for Frame Object 57 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 52 & Scrol for Values
Items [Mmol [¥3 and M2) z] ISlngIe valued _z' [UDUDDDU"T; " Show Max
JEnd: |Jt: 4 Location
ﬁggg%ﬂ ) (22000 mm

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

8,47
Rl 0000/
3 at 1220,00 mm
IBERSN  Fositive in -3 direction

Resultant Shear

Shear V3
1051 N
at 1220,00 mm

Resultant Moment

Moment M2
-4048,67 N-mm
'—F—-"— at 1220,00 mm

Deflections

Deflection (3-dir)

0,000000 mm

at 122000 mm

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

HesettolnittalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 57 (UPN80)

End Length Offset (Location) Display Options
Case [CDMB1 _'_1 I-End: |Jt: 52 & Scroll for Values

Items [Maml [¥2 and M3) L] ]Single valued l] [Uﬂo&.on!nn:“] " Show Max
JEnd JU t - 610 Location
,000 ramn —
(1220,00 mm) |1220,00 mm

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

Dist Load (2-dir)
0,00 N/mm
at1220,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
1363N
at 1220,00 mm

Resultant Moment

Moment M3
-4112,63 N-mm
at 1220,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
. e at 1220,00 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N, mm, C

Diagrams for Frame Object 57 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB = IEnd: |Jt 52 & Seroll for Values
Items leraI[P and T) L”Single va\uedl, [UDU&!.D;‘";"} " Show Max
J-End | Jt: 4 Location
32233‘3‘ i) [(22000

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
-y Dist Load (1-dir)

gt 5 I -8 482E-02 N/
— at 1220,00 mm
15, 14 18 Positive in -1 direction

Resultant Axial Force

Agxial
-1877.38 N
at1220,00 mm

Resultant Torsion

Torsion
- 18,10 N-mm
at 1220,00 mm

Reset to Inial Units | urits [N.mm.C ~



Barre n° =2’

X =440 mm:

Diagrams for Frame Object 56 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l 1End: |Jt 18 & Seroll for Values
Items [Mmol V3 and M2) ﬂ]Singlevalued;‘ [DUDUUUDV;?:; " Show Max
J-End: |Jt: 52 Location
0,000 mm

(1220,00 mm) 440 m

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

Dist Load (3-dir)
0.00 N/mm

at 440,00 mm
Positive in -3 direction

Resultant Shear
Shear V3

5399N
at 440,00 mm

Resultant Moment
Moment M2
-23746.44 N-mm
at 440,00 mm

Deflections

Deflection (3-dir)
-0,003727 mm

at 440,00 mm
Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C ¥

Diagrams for Frame Object 56 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l 1€nd ot 18 & Scroll for Values
Items [Maml V2 and M3) ﬂlSingleva\ued;‘ [DDD&IDnTrT] " Show Max
JEnd: |Jt: 52 Location
0,000 rm

(120,00 mm) 440,00 o

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

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

at 440,00 mm
Positive in -2 direction

2044, 19

Resultant Shear

Shear V2
-33159N

at 440,00 mm

Resultant Moment
Moment M3

133537.32 N-mm
‘— at 440,00 mm

Deflections

Deflection (2-dir)
0,002424 mm

at 440,00 mm
Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C ~

Diagrams for Frame Object 56 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 18 & Serol for Values
tems [Asial P andT) | |Single valued = ey ¢ Show Max
JEnd [ ot 52 Location
0,000 mm —
(1220,00 mm) [+40,00 mm

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

1484, 06 prrmry Dist Load (1-di)
86, 0 5,18

! -8,482E-02 N/mm

— -—

at 440,00 mm
Positive in -1 direction

]

Resultant Axial Force
Agxial
9296 N
at 440,00 mm

Resultant Torsion

Torsion
1.44 N-mm
at 440,00 mm

Reset to Inial Units | urits [N.mm.C ~

Xx=1220 mm :

Diagrams for Frame Object 56 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 18 & Scrol for Values
Items [Mmol [¥3 and M2) z] ISlngIe valued _z' [UDUDDDU"T; " Show Max
JEnd: |Jt: 52 Location
ﬁggg%ﬂ ) (22000 mm

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

Dist Load (3-dir)
0,00 Nmm

at 1220,00 mm
Positive in -3 direction

Resultant Shear
Shear V3
2320N
at 1220,00 mm

Resultant Moment

Moment M2
-4389,09 N-mm
e I = at 1220,00 mm

Deflections
Deflection (3-dir)
-6,939E-18 mm
i — at 1220,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

HesettolnittalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 56 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB = IEnd: |Jt 18 & Seroll for Values
Items [Ma\ol V2 and M3) LHSingIe va\uedl, [DDD&.G"T& " Show Max
JEnd: |t 52 Lacation
[0122335" mm) (22000 mm

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

= o Dist Load (2-dir)
0,00 N/mm
at 1220,00 mm
Pasitive in -2 direction

12244, 19 238

54

Resultant Shear

Shear V2
-96.03N
at1220,00 mm

Resultant Moment

Moment M3
3250,68 N-mm
at1220,00 mm

Deflections

Deflection (2-dir)
-1,388E-17 mm
at1220,00 mm
Positive in -2 direction

€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset to Initial Units Done Units [N, mm,C  «

Diagrams for Frame Object 56 (UPN80)

End Length Offset (Location) Display Options

Case [COMB =l || rEnd e 18 & Serollfor Values
Items leraI[F and T) j]Single va\ued;‘ [DDU&.D"T;} " Show Max
JEnd [Jt: 52 Location
32333’3’ mm) 122000 mm

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

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

at 1220,00 mm
Positive in -1 direction

Resultant &xial Force

Axial
164518 N

at 1220,00 mm

Resultant Torsion

Torsion
15,14 N-mm
at 1220,00 mm

Rieset to Iitial Urits | Units [N.mm.C ~



Barren® =3

X =220 mm:

Diagrams for Frame Object 59 (UPN80)

End Length Offset (Location) | 1~ Display Options

Case |COMB1 ~| 1End: |at 53 & Scroll for Values
Items ‘Mmuv (V3 and M2) LHSlnglevaluale [DDDDUUDrran:i ¢ Show Max
JEnd: |Jt: 5 Location
0,000 mm

(1220,00 mm) 220 mm

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

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

at 220,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
11.99N
4t 220,00 mm

Resultant Moment

Moment M2
-1936,10 N-mm
4‘ at 220,00 mm

Deflections
Deflection (3-dir)
\ 0002151 ram
5 T ————————————————— e at 220,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm,C ¥

Diagrams for Frame Object 59 (UPN80)

End Length Offset (Location) Display Options
Case [CDMB1 LJ I-End: |Jt: 53 & Scroll for Values

Items [Ma\cl [¥2 and M3) L] ]Single valued L] [UDO&.U;';; " Show Max
JEnd |Jt 5 Location
0,000 mm

(1220,00 mm) 220,00 mm

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

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

at 220,00 mm
Positive in -2 direction

Resultant Shear
Shear V2
10218N
at 220,00 mm

Resultant Moment

Moment M3
-28073,58 N-mm
‘ at 220,00 mm

Deflections
Deflection (2-dir)
-0,005074 mm
at 220,00 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C ~

Diagrams for Frame Object 59 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l |End: |Jt 53 & Seroll for Values
Items [AxlaI[Pand Tl ﬂ‘single va\uedll [UDU&?"T"’:} " Show Max
JEnd |Jt 5 Location
0,000

(1220,00 mm) 220,00 o

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

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

at 220,00 mm
Positive in -1 direction

Resultant &xial Force

Axial
\ 74997 N
ﬁi at 220,00 rom

Resultant Torsion

Torsion
- -54,87 N-mm
‘[ at 220,00 mm

Rieset to Iitial Urits | Units [N.mm.C ~

Xx=1220 mm :

Diagrams for Frame Object 59 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 53 & Scrol for Values
Items [Mmol (V3 and M2) ﬂ]SmgIe va\ued_ﬂ [UDUDDDU;‘““Z'; " Show Max
JEnd: |Jt: § Location
[01323315" ) (22000

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

feit 0.00 N/
at 1220,00 mm
48, 19 Positive in -3 direction

Resultant Shear

Shear V3
at1220,00 mm

Resultant Moment

Moment M2
1792,34 N-mm
at1220,00 mm
Deflections

Deflection (3-dir)
0,000000 mm

5 at1220,00 mm
Pasitive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 59 (UPN80)

End Length Offset (Location) Display Options
Case |COME1 ~l I€nd |t 53 & Scroll for Values

Items [Maml [¥2 and M3) L‘ ISingIe valued _:I [DUD&.D;“"’:}  Show Max
JEnd JUtD 5 Location
000 rarn
(1220.00 mm) |1220,00 mm

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

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

at 1220,00 mm
16611, Y Y Fositive in -2 direction

Resultant Shear

Shear V2
-1819N
at1220,00 mm

Resultant Moment

Moment M3
£129,73 N-mm
R — at 1220,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
: at 1220,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N,mm,C

Diagrams for Frame Object 59 (UPN80)

End Length Offset (Location) Display Options

Case [COMBI = IEnd: [Jt: 53 @ Serol for Values
tems [ ] [Single valued ~| [Uoﬂoﬂnﬂrm ¢ Show Max
JEnd |Jt: 5 Location
ﬁ'ggg,ggwmm] 11220,00 mm

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

Dist Load (1-dir)
-8,482E-02 N/mm
at1220,00 mm
Positive in -1 direction

Resultant &xial Force

Axial
-1888,30N
at 1220,00 mm

Resultant Torsion

Torsion
18,10 N-mm
at 1220,00 mm

Fieset to Initial Units | Units |N.mm.C  ~




Barren° =3’

X =440 mm:

Diagrams for Frame Object 58 (UPN80)

End Length Offset (Location) | 1~ Display Options

Case |COMB1 ~| 1End: |at 19 & Scroll for Values
Items ‘Mmuv (V3 and M2) l“Slnglevaluale [UUDDUDDrran:i ¢ Show Max
JEnd: |Jt: 53 Location
0,000 mm

(1220,00 mm) 440 mm

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

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

at 440,00 mm
Paositive in -3 direction

Resultant Shear
Shear V3
4577 N
at 440,00 mm

Resultant Moment
Moment M2
-20143,89 N-mm
at 440,00 mm

Deflections

Deflection (3-dir)
-0.000025 mm

at 440,00 mm
Positive in -3 direction

" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C ¥

Diagrams for Frame Object 58 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 19 & Seroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedﬂ [DUD&?Q:} " Show Max
JEnd: |Jt: 53 Location
0,000 rm —
(122000 ) [49000

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

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

at 440,00 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
330,13N

at 440,00 mm

Resultant Moment
Moment M3

132462 67 N-mm
- at 440,00 mm

Deflections

Deflection (2-dir)
-0.001693 mm

at 440,00 mm
Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,.C  ~

Diagrams for Frame Object 58 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l 1End: |Jt 19 & Seroll for Values
Items ,AxlaI[Pand T ﬂ‘Single va\uedll [DDU&.D"TY:} " Show Max
JEnd: |Jt: 53 Location
0,000 mm

(1220,00 mm) 440.00 m

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

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

at 440,00 mm
Positive in -1 direction

1471, 85

Axial
-9365N
at 440,00 mm

Resultant Torsion

Torsion

1,44 N-mm
at 440,00 mm

Rieset to Iitial Urits | Units [N.mm.C ~

Xx=1220 mm :

Diagrams for Frame Object 58 (UPN80)

End Length Dffset (Location) | - Display Options
Case |COMB1 ~| 1End: | gt 19 & Scrol for Values

Items [Mmol (V3 and M2) L] ]Smgle valued _ﬂ [UDUDDDU"':‘; " Show Max
J-End: {Jt: 53 Location
0,000 mm
(122000 rm) [122000 " mm

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

Dist Load (3-dir)
0,00 Nmm

at 1220,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
11,99N
at1220,00 mm

Resultant Moment

Moment M2
702,48 N-mm
r at 1220,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at1220,00 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 58 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB = IEnd: |Jt 19 & Seroll for Values
Items [Ma\ol (V2 and M3) LHSingIe va\uedll [UDU&U;“;} " Show Max
JEnd: |Jt: 53 Lacation
ﬁ‘ggg,gg‘mm] W mm

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

= Dist Load (2-dir)
0,00 N/mm
at 1220,00 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
10218N
at1220,00 mm
Resultant Moment
Moment M3
-5593,84 N-mm
at1220,00 mm
Deflections
Deflection (2-dir)
0,000000 mm
D T = . —————— at 1220,00 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 58 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 19 & Scrol for Values
Items [AxraI[P and T) LHSmgIe va\ued_ﬂ [DDDDDDDr;nn:} * Show Max
J-End: |Jt: 53 Location
F\’ggg.ggwmm] W mmn

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

1471, 85
—

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

at 1220,00 mm
Positive in -1 direction

Resultant Axial Force

Axial

A1731.31N

at 1220,00 mm
Resultant Torsion

Torsion
-54,87 N-mm
at1220,00 mm

Units |N.mm.C

Reset to Initial Umg



Barren® =4

Xx=0mm:

Diagrams for Frame Object 55 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: [ae 51 @ Scroll for Values
items [Minor (v3 andM2) | [Single valued ~ | [UDDDUDUn:“mm]  ShowMax
J-End: |Jt 36 Location
0,000 mm

(1220,00 mm) 0.00 mm

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

Dist Load (3-dir)
0.00 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear V3
300N
at 0,00 mm

Resultant Moment

Moment M2
1927.88 N-mm
e at 0,00 mm

Deflections
Deflection (3-dir)
\ 0,000000 ram
Pmm—— e 4t 0,00 mm
‘ Pasitive in -3 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

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

Diagrams for Frame Object 55 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 51 & Scrol for Values
Items ‘Ma\ol (V2 and M3) LHSmgleva\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: 36 Location
0,000 rm

(1220,00 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 2324N
’— at U,DD mm

Resultant Moment

Moment M3
l 1650188 Nemm
‘—‘ at 0,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 0,00 mm
‘ Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 55 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |End: |Jt: 51 & Scroll for Values
Items [AxlaI[F’and T j{single va\uedll [UUU&.D;“":} " Show Max
JEnd: |Jt: 36 Location
0,000 mm

120,00 mm) 0.00 o

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

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

at 0,00 mm

Pasitive in -1 direction

Resultant Axial Force

Agxial
149675 N
at 0,00 mm

Resultant Torsion

Torsion
-6,22 N-mm
at 0,00 mm

Rieset to Initial Uits | Urits [N.mm.C ¥

Xx=1220 mm :

Diagrams for Frame Object 55 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 51 & Scrol for Values
Items ‘Mmol [¥3 and M2) L]]Slngle va\ued_ﬂ [UDUDDDU"T; " Show Max
JEnd: |Jt: 36 Location
ﬁggg%ﬂ ) (22000 mm

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

Dist Load (3-dir)
0,00 Nmm

at 1220,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
300N
at 1220,00 mm

Resultant Moment

Moment M2
-1726.,83 N-mm
at1220,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 122000 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 55 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: |t 51 & Scroll for Values
Items [Maml [¥2 and M3) L”Single va\uedl, [UDU&.U*";; " Show Max
JEnd: |Jt: 36 Lacation
ﬁ‘ggg.gg‘mm] W mm

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

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

at 1220,00 mm
Pasitive in -2 direction

16581,88

Resultant Shear

Shear V2
23,24 N
at1220,00 mm

Resultant Moment

Moment M3
19168,17 N-mm
at1220,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
—— at 1220,00 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C

Diagrams for Frame Object 55 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 = 1End: |Jt: 51 & Scrol for Values
Items \Axral[F and T) LJ]Slngla valuedlj [UUU&.U"T“:} " Show Max
J-End: |Jt: 36 Location
a’ggg,ggwmm] |1220,00 mm

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

= Dist Load (1-dir)
-8,482E-02 N/mm
at1220,00 mm
Positive in -1 direction

1494, 75 609,24

Resultant &xial Force

Axial
-1600,24 N
at 1220,00 mm

Resultant Torsion

Torsion
-6,22 N-mm
at 1220,00 mm

Feset to Initial Units | Done Units |N.mm.C  ~




Barre n° =4’

X =440 mm:

Diagrams for Frame Object 54 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 18 @ Scroll for Values
Items ‘Mmov (V3 and M2) L_HSlnglevaluedLJ [UUDUUDUrran:i ¢ Show Max
J-End: |Jt: 51 Location
0,000 rom

(1220,00 mm) 440 mm

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

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

at 440,00 mm
Paositive in -3 direction

Resultant Shear
Shear V3
47.93N
4t 440,00 mm

Resultant Moment

Moment M2
-21091,13 N-mm
at 440,00 mm

Deflections

Deflection (3-dir)
-0.001242 mm

&t 440,00 mm
Positive in -3 direction

€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

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

Diagrams for Frame Object 54 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l e e & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | i " ShowMax
JEnd [ gt 51 Losation
(22080 oy T

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load (2-dir)

A i i fl  0.00N/mm
j. A A ] at 440,00 mm

Positive in -2 direction

| 294,82 9,84 1650

Resultant Shear

Shear V2
-326,12N

at 440,00 mm

Resultant Moment

Moment M3
130954,45 N-mm
at 440,00 mm

Deflections
Deflection (2-dir)
0,010114 mm
at 440,00 mm
Pasitive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 54 (UPN80)

End Length Offset (Location) Display Options

Case [COME1 ~l 1End: ot 18 & Scroll for Values
Items [AxlaI[Pand T L”Single va\ued_:] [cloo&ﬂr::::‘r; " Show Max
JEnd: |Jt: 51 Location
0,000 rmm

(120,00 mm) 440,00 mm

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

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

at 440,00 mm
Positive in -1 direction

Axial
-9330N
at 440,00 mm

Resultant Torsion

Torsion
1.44 N-mm
at 440,00 mm

Rieset to Iitial Uits | Units [N.mm.C ~

Xx=1220 mm :

Diagrams for Frame Object 54 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 16 & Scrol for Values
Items [Mmol [¥3 and M2) z] ISlngIe valued _z' [UDUDDDU"T; " Show Max
JEnd:|Jt 51 Location
ﬁggg%ﬂ ) (22000 mm

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

Dist Load (3-dir)
0,00 Nmm

at 1220,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
300N
at 1220,00 mm

Resultant Moment

Moment M2
192788 N-mm
—7 e at1220,00 mm
Deflections
Deflection (3-dir)
0,000000 mm
s T R——_ at 1220,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

HesettolnittalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 54 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: |t 16 & Scroll for Values
Items [Maml [¥2 and M3) L”Single va\uedl, [UUU&.Ur;nnt‘r; " Show Max
JEnd: |Jt: 51 Location
ﬁ‘ggg,gg‘mm] W mm

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

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

at 1220,00 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
23,24 N
at1220,00 mm

Resultant Moment

Moment M3
-16501,88 N-mm
= at1220,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
B — o at1220,00 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C

Diagrams for Frame Object 54 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 = IEnd: [Jt: 18 @ Serol for Values
Items \Axral[F and T) :_HSlngla va\ued_'_] [UUU&.U;';} " Show Max
JEnd: |Jt: 51 Location
ﬁ'ggg,ggwmm] |1220,00 mm

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

Dist Load (1-dir)
-8,482E-02 N/mm
at1220,00 mm
Positive in -1 direction

l2él, 92

—_

Resultant Axial Force

Axial
149675 N
at 1220,00 mm

Resultant Torsion

Torsion
-6.22 N-mm
at 122000 mm

Reset to Initial Units | Done Units |N.mm.C  ~



Barren® =5

X =620 mm:

Diagrams for Frame Object 79 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 63 " Scroll for Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluale [DDDDUDUWT; & Show Max
JEnd: [Jt: 41
0,000 rom
(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 660,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
52,24 N
- i 4t 620,00 mm

Resultant Moment

Moment M2
-12432,05 N-mm
‘ at 620,00 mm

Deflections
Deflection (3-dir)
-0.002735 mm
at 310,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 79 (UPN80)

End Length Offset (Location) | - Display Options
Case [COMB1 ~l 1End: ot 63 € Serollfor Values

Items [Ma\ol (V2 and M3) L] [Single valued L‘ [DDDDDDDr;nnr:; @ Show Max
JEnd: [Jt: 41
0,000 mm
(660,00 mm)

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

Dist Load (2-dir)
5,194E-18 N/mm

at 620,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
2.276E-13N
at 660,00 mm

Resultant Moment

Moment M3
-3,099E-12 N-mm
at 660,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 660,00 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 79 (UPN80)

End Length Offset (Location) Display Options
Case [COMB1 ~l |End: |Jt 63 " Seroll for Values

Items [Axlal (PandT) j [Single valued L‘ [DUD&.UI::I & Show Max
JEnd: |Jt: 41
0,000 ram
(660,00 mm)

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

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

at 660,00 mm
Positive in -1 direction

Resultant Axial Force

Axial
000N
at 660,00 mm

Resultant Torsion

Torsion
-9,55 N-mm
at 620,00 mm

Rieset to Iitial Uits | Urits [N.mm.C ~




Barren° =5’

X=40 mm: X =660 mm:

Diagrams for Frame Object 78 (UPN80) Diagrams for Frame Object 78 (UPN80)
End Length Offset (Location); [~ Display Options End Length Offset (Location) | - Display Options
Case |COMB1 | IEnd: |t 40 " Seroll for Values Case |COMB1 ~| 1End: |t 40 & Scroll for Values
ltems [Minor (v3 andM2] v | [Single valued ~| [DD‘UDUUUWT;; & Show Max Items [Mmol (V3 and M2) j ISmgIe valued _ﬂ [UDU&?"T; " Show Max
JEnd: |Jt: 63 JEnd: |Jt: 63 Location
0,000 mm 0,000 rm —
(660.00 mm) (660,00 mm) 660,00 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-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 660,00 mm
Positive in -3 direction

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

at 350,00 mm
Positive in -3 direction

Resultant Shear Resultant Shear
Shear V3 Shear V3
52,94 N 035N
at 40,00 mm -y at 660,00 mm
Resultant Moment Resultant Moment
Moment M2 Moment M2
Jﬁ -12861,80 N-mm 3656,26 N-mm
‘ at 40,00 mm at 660,00 mm
Deflections Deflections
Deflection (3-dir) Deflection (3-dir)
-0,003044 mm 0,000000 mm
at 350,00 mm at 660,00 mm
Positive in -3 direction Pasitive in -3 direction

" Absolute " Relative to Beam Minimum & Relative to Beam Ends " Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Resenolni\laIUniﬂ Done Units |N.mm.C  ~ Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 78 (UPN80) Diagrams for Frame Object 78 (UPN80)
End Length Dffset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case [COMm Li I-End: |Jt 40 & Scroll for Values Case [EDMEN ;] I-End: [Jt 40 @& Seroll for Values
Items [Maior (V2 and M3) | [Single valued ~| [UDDDUU”n:“r;"] " Show Max tems [Major (V2 and M3) v | [Single valued | [ﬂoDoDoDrm] " Show Max
J-End: | Jt: 63 Location JEnd: |Jt 63 Location
{8800 ) C—— (5800 ) B0 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (2-dir)
5,194E-18 N/mm

Dist Load (2-dir)
5,194E-18 N/mm

Y at 40,00 mm at 660,00 mm
-18, 48E-12 3 Fositive in -2 direction Positive in -2 direction
Resultant Shear Resultant Shear
Shear V2 Shear V2
-2414E-13N 2,332E-15N
at 40,00 mm at 660,00 mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
6,021E-12 N-mm -9,024E-13 N-mm
‘ at 40,00 mm at 660,00 mm
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
0,000000 mm 1,626E-19 mm
at 40,00 mm at 660,00 mm
‘ Pasitive in -2 direction Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends € Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset to Initial Units Done Units [N.om.C = Reset to Iniial Units Done Units [N, mm.C  ~

Diagrams for Frame Object 78 (UPN80) Diagrams for Frame Object 78 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case [COMB1 =l || rEnd |t 40 @& Scrollfor Values Case [COMB1 =l || rEne: it 40 & Scrol for Values
ol ,000 mm o
tems [AxialPandT) v ] |Single valued | [DDDDOD“nT"f"; ¢ ShowMax ltems [Axial P andT) _+] [Single valued ~| G ¢ Show Max
JEnd: |Jt B3 Location J-End: JUtUUSDBmm Location

0,000 ram
(660,00 mm) 40,00 mm (660.00 mm) 660,00 e

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

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

at 660,00 mm
Positive in -1 direction

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

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

at 40,00 mm

Pasitive in -1 direction

Resultant Axial Force Resultant Axial Force

Axial Agxial
000N 000N
at 40,00 mm at 660,00 mm

Resultant Torsion Resultant Torsion

Torsion Torsion
0,00 N-mm -9,55 N-mm
at 40,00 mm at 660,00 mm

Units [N,rnm,l: % Fieset to Initial Units | Units [N.mm,C  +

Reset to Initial Units |




Barren®° =6

Xx=0mm:
Diagrams for Frame Object 77 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 62 & Scroll for Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluadLJ [DDDDUDGrran:i ¢ Show Max
JEnd: |Jt: 33 Location
0,000 ram

(660,00 ram) 620 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 620,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
5253N
i 4t 620,00 mm

Resultant Moment

Moment M2
L 12608,32 N-mmn
‘ at 620,00 mm

Deflections
Deflection (3-dir)
-0.001362 mm
at 620,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 77 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~| 1End ot 62 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | i " Show Max
JEnd [ ot 3 Losation
0,000

(660,00 mm) 620,00 mm

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

Dist Load (2-dir)
5,194E-18 N/mm

at 620,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
B551E-15N
at 620,00 mm

Resultant Moment

Moment M3
J 2609E-12 Nemm
‘ at 620,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 620,00 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 77 (UPN80)

End Length Dffset (Location) Display Options

Case [COMB1 ~l 1End: | gt 82 & Seroll for Values
Items [AxlaI[F’and T _VJ{SingIe va\uedll [UUD&?"T"T; " Show Max
JEnd: |Jt: 39 Location
0,000 ram

[5‘50'00 mm) 620,00 mm

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

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

at 620,00 mm
Pasitive in -1 direction

Resultant Axial Force
Agxial
000N
at 620,00 mm

Resultant Torsion

Torsion
2,45 N-mm

at 620,00 mm

Reset ta Inial Units | urits [N.mm.C ~



Barre n° =6’

X=40 mm:
Diagrams for Frame Object 76 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 38 " Scroll for Values

Items ‘Mmuv (V3 and M2) lj ]Slngle valued lJ [UDDDUDU;‘““:; & Show Max

JEnd: |Jt: 62
0,000 ram
(660,00 ram)

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

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

at 350,00 mm
Paositive in -3 direction

Resultant Shear
Shear V3
5259 N
at 40,00 mm

Resultant Moment
Moment M2
-12604.81 N-mm
‘ at 40,00 mm

Deflections

Deflection (3-dir)
-0.002832 mm

at 350,00 mm
Positive in -3 direction

" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 76 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l I€nd: |t 38 & Scroll for Values
Items [Ma\ol W2 and M3) L”Singleva\ued_:l [DUD&.D;::} " Show Max
JEnd: |Jt: 62 Location
0,000 mm

(660,00 mm) 40.00 m

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

Dist Load (2-dir)
5,194E-18 N/mm

at 40,00 mm

Positive in -2 direction

Resultant Shear

Shear V2
-2,378E-13N
at 40,00 mm

Resultant Moment

Moment M3
5,879E-12 N-mm
‘ at 40,00 mm

Deflections
Deflection (2-dir)
J 0,000000 mm
T at 40,00 mm
‘ Positive in -2 direction
¢ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C  ~

Diagrams for Frame Object 76 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| |End: |Jt 38 & Scroll for Values
Items ,AxiaI[F' and T) LHSingle va\uedll [UUU&.U;\;} " Show Max
J-End: |Jt: 62 Location
0,000 mm

(660,00 mm) 40.00 mm

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

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

at 40,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
000N
at 40,00 mm

Resultant Torsion

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

Reset to Initial Units | Units o~

X =660 mm :

Diagrams for Frame Object 76 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| IEnd: |4 38 @ Scroll for Values
Items [Mmol V3 and M2) L”Singlavalued_ﬂ [DD’UUUDU"TJJ " Show Max
JEnd: |Jt: 62 Location
0,000 mm —_
(660,00 rom) 560,00 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 660,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
2,835E-03N
4t 660,00 mm

Resultant Moment

Moment M2
3696,62 N-mm
! at 660,00 mm

Deflections
r Deflection (3-dir)
0,000000 mm
4t 660,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Rieset ta Iitial Units Units [N.mm, €~

Diagrams for Frame Object 76 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l I€nd: |t 38 & Scroll for Values
Items [Maml W2 and M3) L]]Singlevalued_:‘ [DUDUUDDr;n"r:; " Show Max
J-End: |Jt: 62 Location
0,000 mm

(660,00 mm) £60,00 mm

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

s Dist Load (2-dir)
5,194E-18 N/mm
4t 660,00 mm
Positive in -2 direction

J64E-12 } 3

Resultant Shear

Shear V2
1.444E-15N
at 660,00 mm

Resultant Moment

Moment M3
-3517E-13 N-mm
at 660,00 mm

Deflections
S Deflection (2-dir)
1.626E-19 mm
4t 660,00 mm
‘ Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C ¥

Diagrams for Frame Object 76 (UPN80)

End Length Dffset (Location) Display Options

Case [COMB1 ~l 1End: ot 38 & Seroll for Values
Items leraI[P and T) LHSingIe va\ued_:l [000&.0[;“"3 " Show Max
JEnd: |Jt: 62 Location
0,000 mm

(660,00 mm) 660,00 mm

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

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

at 660,00 mm
Positive in -1 direction

Resultant Axial Force

Axial

000N

at 660,00 mm
Resultant Torsion

Torsion

2,45 N-mm

at 660,00 mm

Units |N.mm.C ~

Reset to Initial Units |



Barren® =7
X =913.70 mm:

Diagrams for Frame Object 15 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 23 & Scroll for Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluale [DDDDUDUWT; ¢ Show Max
JEnd: |Jt 4 Location
0,000 rm

(913,70 mm) 9137 mm

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

Dist Load (3-dir)
-1,039E-17 N/mm

at 913,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
[ -9491E-15N
—‘ 4t 913,70 mm

Resultant Moment

Moment M2
2,891E-12 N-mm
at 913,70 mm

Deflections
Deflection (3-dir)
\ 0,000000 mm
S | at 913,70 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 15 (UPN80)

End Length Offset (Location) Display Options
Case |COMB1 ~l I€nd ot 33 & Scroll for Values

Items [Maml [¥2 and M3) ﬂ lSingIe valued LI [UUD&IDrTrT] " Show Max
JEnd |Jt 4 Location
0,000 mm

(313,70 mm) 91370 G

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

- pen  Dist Load (2-dir)
-8,482E-02 N/mm
at 913,70 mm
Positive in -2 direction

1 53

Shear V2
750N
at 913,70 mm

Resultant Moment

Moment M3
23605,07 N-mm
at 913,70 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 913,70 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units [N, mm.C  ~

Diagrams for Frame Object 15 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 33 & Scroll for Values
Items [AxlaI[Pand T LHSlngle va\uedLJ [DUD&.D;‘":} " Show Max
JEnd |Jt: 4 Location

0,000 mm
(913,70 mm) 913.70 mm

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

Dist Load (1-dir)

0,00 N/mm
- at 913,70 mm

Positive in -1 direction

Resultant &xial Force

Axial
000N
at 913,70 mm

Resultant Torsion

Torsion
0,00 N-mm
at 913,70 mm

Units |N. C [«




Barren° =7

Xx=0mm:
Diagrams for Frame Object 13 (UPN80)

End Length Offset (Location) | [ Display Options

Case ‘CUMB1 _'_J IEnd: |Jt: 3 & Scroll for Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluale [DDDDUDUWT; ¢ Show Max
JEnd: |Jt: 33 Location

0,000 mm
(913,70 mm) 0,00 mm

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

Dist Load (3-dir)
-1.,039E-17 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
\ GATIEI5N
| —— 4t 0,00 mm

Resultant Moment

Moment M2
2,891E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
| 0,000000 ram
T —— at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 13 (UPN80)

End Length Offset (Location) Display Options
Case |COMB1 ~l 1End |t 3 & Scroll for Values

Items [Maml [¥2 and M3) ﬂ lSingIe valued LI [UUD&IDrTrT] " Show Max
JEnd [Jt: 33 Location
0,000 mm

(913,70 mm) 0.00 i

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
p Dist Load (2-dir)
-8,482E-02 N/mm
at 0,00 mm
Positive in -2 direction

2|87 118

Resultant Shear

Shear V2
77.50N
a at 0,00 mm

Resultant Moment

Moment M3
23605,07 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
\ 0,000000 rom
| Y at 0,00 mm
‘ Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units [N, mm.C  ~

Diagrams for Frame Object 13 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |ot 3 & Scroll for Values
Items [AxlaI[Pand T LHSlngle va\uedLJ [DUD&.D;‘":} " Show Max
JEnd |Jt: 33 Location

0,000 mm

(913,70 rm) 0.00 i
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 0,00 mm
Paositive in -1 direction

Resultant &xial Force

Axial
\ 000N
‘— at 0,00 mm
Resultant Torsion
Torsion
0,00 N-mm
‘ at 0,00 mm

Reset to Initial Units | Done Units |N C [«



Barren®° =8

Xx=0mm:
Diagrams for Frame Object 28 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| [End: | ot 4 & Scrollfor Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluale [DDDDUDUWT; ¢ Show Max
JEnd: |Jt: 34 Location
0,000 ram

(620,00 ram) 0 mm

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

Dist Load (3-dir)
-1.,039E-17 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear V3
\ BA41E5N
‘— at U,DU mm

Resultant Moment

Moment M2
1,331E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
| 0,000000 ram
T —— at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 28 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |-End: |Jt 4 & Scroll for Values
Items [Ma\ol W2 and M3) L”Singleva\uedll [DUD&.DQ:; " Show Max
JEnd: |Jt: 34 Location
0,000 rm

(620,00 mm) 0.00 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 0,00 mm

Pasitive in -2 direction

Resultant Shear

Shear V2
5253 N
- at 0,00 mm

Resultant Moment

Moment M3
10868,79 N-mm
e — at 0,00 mm
Deflections
Deflection (2-dir)
| 0,000000 rm
‘— at 0,00 mm

Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C  ~

Diagrams for Frame Object 28 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 4 & Scrol for Values
ltems |éwial PandT)  v|[Single valued | [DDDDUDD;;} " Show Max
J-End: | Jt: 34 Location
0,000 mm

(620,00 mm) 0.00 mm

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

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

at 0,00 mm

Paositive in -1 direction

|

Resultant &xial Force

Axial
‘ 000N
’— at 0,00 mm
Resultant Torsion
Torsion
0,00 N-mm
‘ at 0,00 mm

Reset to nital Uit | Urits [N.mm,C



Barre n° =28’

X =620 mm:

Diagrams for Frame Object 29 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| |End: |t 34 & Scroll for Values
Items ‘MIHUY (V3 and M2) LHSlnglevaluale [DDDDUDD"T:; ¢ Show Max
JEnd: |Jt: 5 Location
0,000 ram

620,00 mm) 520,00 -

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

Dist Load (3-dir)
-1.,039E-17 N/mm

at 620,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
[ -6.441E-15N
—‘ 4t 620,00 mm

Resultant Moment

Moment M2
1,331E-12 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
\ 0,000000 mm
S | at 620,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 29 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |t 34 & Scrol for Values
Items ‘Ma\ol (V2 and M3) LHSmgleva\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: § Location
0,000 rm

(620,00 mm) 620,00 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 620,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
5259 N
at 620,00 mm

Resultant Moment

Moment M3

10868,79 N-mm

at 620,00 mm
Deflections

Deflection (2-dir)

0,000000 mm

at 620,00 mm

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

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 29 (UPN80)

End Length Offset (Location) Display Options

Case [COMB =l || rEnd: |t 3¢ & Serollfor Values
Items [AxiaI[Pand T j!single va\uedl] [UDU&.U;;:} " Show Max
JEnd |Jt 5 Location
[”533%3% 620,00 -

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

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

at 620,00 mm
Positive in -1 direction

Resultant &xial Force

Axial

000N

at 620,00 mm
Resultant Torsion

Torsion

0,00 N-mm

at 620,00 mm

Rieset to Iitial Urits | Units [N.mm.C ~



Barren®°=9

X=913.7 mm:

Diagrams for Frame Object 33 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 35 & Scroll for Values
Items ‘Mmuv (V3 and M2) l“Slnglevalued_:J [DD‘UDUUUWT;; ¢ Show Max
JEnd: |Jt: 7 Location
0,000 rm

(913,70 mm) 9137 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 913,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-8.603E-15N
4t 913,70 mm

Resultant Moment

Moment M2
‘ 2160E12 Nemm
% 913,70 mm

Deflections
P Deflection (3-dir)
0,000000 mm
at 913,70 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Resenolni\laIUniﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 33 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l I€nd ot 35 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\ued_:i [DDD&.D;“"':} " Show Max
JEnd |t 7 Lacation
0,000 mm

(913,70 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 N/mm

at 913,70 mm
Positive in -2 direction

Resultant Shear

Shear V2
77.05N
— at 913.70 mm

Resultant Moment

Moment M3
1599075 N-mm
at 913,70 mm

Deflections
Deflection (2-dir)
0,000000 mm
= at 913,70 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units ]N,mm,l: ~

Diagrams for Frame Object 33 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 35 & Scrol for Values
ltems [4xial PandT) v [Single valued ~| [DDDDDDDnTn:} " Show Max
JEnd: |t 7 Location
0,000 mm

(913,70 mm) 913,70 mm

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

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

at 913,70 mm
Paositive in -1 direction

Resultant &xial Force
Axial
000N
at 913,70 mm

Resultant Torsion

Torsion
-9,09 N-mm
at 913,70 mm

Reset to nital Uit | Urits [N.mm,C

Xx=0mm:

Diagrams for Frame Object 33 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 35 & Scrol for Values
Items [Mmol 3 and M2) jISmgIe va\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: 7 Location
0,000 mm

(913,70 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load (3-dir)
-1,03%E-17 N/mm

] ) at 0,00 mm

LRIy  Fositive in -3 direction

Resultant Shear

Shear ¥3
‘ B282E16N
I 20,00 mm

Resultant Moment

Moment M2
-1,364E-12 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
‘ 0,000000 mm
B TS at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 33 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 ~l 1End: o 35 & Seroll for Values
Items [Ma\ol V2 and M3) j{single va\ued_:l [GDD&.D;:} " Show Max
JEnd |t 7 Location
?S?go?grwm] 0,00 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 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 046N
S | a 0,00 mm

Resultant Moment

Moment M3
-19000,35 N-mm
‘ "‘ at 0,00 mm

Deflections
Deflection (2-dir)
\ 0,000000 rom
[“4‘ at 0,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Dane Units [N,mm,l: ~

Diagrams for Frame Object 33 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End ot 35 * Seroll for Values
Items leraI[F’ and T) ﬂ{single va\uedll [DDD&?;‘:] " Show Max
JEnd: |Jt: 7 Location
e i T

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

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

at 0,00 mm

Pasitive in -1 direction

Axial
000N
at 0,00 mm

Resultant Torsion

Torsion
-9,09 N-mm
at 0,00 mm

Rieset to Iitial Urits | Urits [N.mm.C ~



Barre n° =9’

Xx=0mm:

Diagrams for Frame Object 32 (UPN80)

End Length Offset (Location) | [ Display Options

Case ‘EUMB1 _'_I IEnd: |Jt B &+ Scroll for Values
Items ‘Mmuv (V3 and M2) l“Slnglevalued_:J [DD‘UDUUUWT;; ¢ Show Max
JEnd: |Jt: 35 Location
0,000 rm

(913,70 mm) 0,00 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

4t 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ 9326E-15N
‘— 4t 0,00 mm

Resultant Moment

Moment M2
2,842E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
| 0,000000 ram
T —— at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Resenolni\laIUniﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 32 (UPN80)

End Length Offset (Location) Display Options
Case |COMB1 ~| |End: |Jt & & Seroll for Values

Items [Ma\cl [¥2 and M3) j ]Single valued j [Uﬂﬂ&.ﬂnznnz\'; " Show Max
JEnd [Jt: 35 Location
0,000 mm
(813,70 mm) 0.00 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 0,00 mm

Positive in -2 direction

Resultant Shear

Shear V2
77.96N
- at 0,00 mm

Resultant Moment

Moment M3
16823.74 N-mm
at 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

Reset ta Initial Units Done Units |N.mm.C ~

Diagrams for Frame Object 32 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |t & & Scrollfor Values
Items [Axial[F’and T j{SmgIe va\ued;] [DDDDDDDrrTn:} " Show Max
JEnd: |Jt: 35 Location
0,000 mm

(913,70 mm) 0.00 mm

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

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

at 0,00 mm

Paositive in -1 direction

Resultant Axial Force
Axial
‘ 000N

’— at 0,00 mm

Resultant Torsion

Torsion
-9,09 N-mm
at 0,00 mm

Reeset ta Inial Units | Urits [N,mm.C ~

X=913.7mm:

Diagrams for Frame Object 32 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |t & & Scrol for Values
Items [Mmol 3 and M2) jISmgIe va\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: 35 Location
0,000 mm

(913,70 mm) 913,70 mm

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

Dist Load (3-dir)
-1,033E-17 N/mm

at 913,70 mm
Positive in -3 direction

Resultant Shear

Shear V3
-1,656E-16 N
at 913,70 mm

Resultant Moment

Moment M2
-1,343E-12 N-mm
at 913,70 mm

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

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 32 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 ~l 1End ot & & Scroll for Values
Items [Maml V2 and M3) ﬂ‘Single va\uedll [DDDDDDDnTrT] " Show Max
JEnd: |Jt: 35 Location
0,000 rm

(313,70 mm) 913,70 mn

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

= Dist Load (2-dir)
-8,482E-02 N/mm
at 913,70 mm
Positive in -2 direction

17368

Resultant Shear
Shear V2

; R

at 913,70 mm

Resultant Moment

Moment M3
-13000,35 N-mm
at 913,70 mm

Deflections

Deflection (2-dir)
0,000000 mm

at 913,70 mm
Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

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

Diagrams for Frame Object 32 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: |t & & Scrollfor Values
Items ’AxraI[P andT) j{single va\uedll [DUDUDUDr;nnr:; " Show Max
JEnd: |Jt: 35 Location
0,000 mm

(913,70 mm) 913,70 mm

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

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

at 913,70 mm
Positive in -1 direction

Resultant Axial Force

Agxial
000N
at 913,70 mm

Resultant Torsion

Torsion
-9,09 N-mm
at 913,70 mm

Units [N, mm,C v

Reset to Initial Units |



Barre n° = 10

X =620 mm:

Diagrams for Frame Object 34 (UPN80)

End Length Offset (Location) | [ Display Options

Case ‘EUMB1 _'_I IEnd: |Jt 7 &+ Scroll for Values
Items ‘Mmuv (V3 and M2) l“Slnglevalued_:J [DD‘UDUUUWT;; ¢ Show Max
JEnd: |Jt: 37 Location
0,000 rm

(620,00 ram) 620 mm

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

Dist Load (3-dir)
-1.,039E-17 N/mm

at 620,00 mm
Paositive in -3 direction

lhgoE- 12

Resultant Shear

Shear V3
1553E-15N
4t 620,00 mm

Resultant Moment

Moment M2
‘ 1 595€-12 Ne-mm
% 620,00 mm

Deflections
P Deflection (3-dir)
0,000000 mm
at 620,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Resenolni\laIUniﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 34 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: |t 7 % Seroll for Values
Items [Ma\m (V2 and M3) L”Single va\uedj [DUDDDUDr;nnr:; " Show Max
JEnd |at 37 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 (2-dir)
-8,482E-02 N/mm

at 620,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
092N
at 620,00 mm

Resultant Moment

Moment M3
-863.21 N-mm
PE—— 2162000 nm

Deflections

Deflection (2-dir)

0,000000 mm

at 620,00 mm

Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 34 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l 1End gt 7 & Scroll for Values
Items [AxlaI[Pand T j[single va\ued_:] [UUD&?"T","; " Show Max
JEnd: |Jt: 37 Location
0,000 rm

(620,00 mm) 620,00 mm

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

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

at 620,00 mm
Positive in -1 direction

Resultant Axial Force
Axial
000N
at 620,00 mm

Resultant Torsion
Torsion
40,10 N-mm
at 620,00 mm

Units |N.mm,C

Reset to Initial Units |

Xx=0mm:

Diagrams for Frame Object 34 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |gt 7 & Scrol for Values
Items [Mmol 3 and M2) jISmgIe va\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: 37 Location
0,000 mm

(620,00 mm) 0.00 mm

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

Dist Load (3-dir)
-1,03%E-17 N/mm

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear ¥3
‘ 79E15N
I 20,00 mm

Resultant Moment

Moment M2
1,364E-12 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
‘ 0,000000 mm
B TS at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 34 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] -End: |Jt 7 & Scroll for Values
Items [Ma\ol W2 and M3) ﬂ{single va\uedll [DUD&.D;‘“[:} " Show Max
JEnd: |Jt: 37 Location
(8200 ) T——

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

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

at 0,00 mm

Pasitive in -2 direction

Resultant Shear

Shear ¥2
5167 N
N at 0,00 mm

Resultant Moment

Moment M3
14868,20 N-mm
at 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

Reset ta Initial Units Done Units |N.mm,.C

Diagrams for Frame Object 34 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| |End: |t 7 & Seroll for Values
Items \Axral[F and T) LHSlngle va\ued:‘] [UDU&.U;';} " Show Max
JEnd: |Jt: 37 Location
2000 T—

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

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

at 0,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
\ 000N
’— at U,UD mm

Resultant Torsion

Torsion
40,10 N-mm
at 0,00 mm

Fieset to Initial Units | Done Units |N.mm.C  ~



Barre n° =10’

X =440 mm:

Diagrams for Frame Object 35 (UPN80)

End Length Offset (Location) | [ Display Options

Case ‘EUMEH :J |End: [Jt 37 & Scroll for Values
Items ‘Mmuv (V3 and M2) l“Slnglevaluele [DDDDUDDnTr:; ¢ Show Max
JEnd: |Jt 8 Location
0,000 ram

620,00 mm) B0 mm

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

Dist Load (3-dir)
-1.,039E-17 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear V3
| 92616 N
‘— at 0,00 mm

Resultant Moment

Moment M2
-1,592E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
| 0,000000 ram
T —— at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 35 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 ~l 1End |Je 37 & Seroll for Values
Items [Ma\ol W2 and M3) L”Singleva\ued_:l [DDD&.D;::} " Show Max
JEnd |t 8 Lacation
[DngDDrUnxm] 0,00 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 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 032N
——EEE 20,00 mm

Resultant Moment

Moment M3
-863.21 N-mm
‘ at 0,00 mm

Deflections
Deflection (2-dir)
L 0,000000 mm
———— e at 0,00 mm
‘ Positive in -2 direction
¢ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,C  ~

Diagrams for Frame Object 35 (UPN8O)

End Length Dffset (Location) Display Options

Case |COMB1 L‘ End: |Jt: 37 & Scroll for Values
Items  |i: W [DDUUUDD"T;} " Show Max
JEnd |t 8 Location
(62008 e 00 mm

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

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

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
‘ 000N

[— at 0,00 mm

Resultant Torsion
Torsion
40,10 N-mm
at 0,00 mm

Units |N.mm.C ~

Reset to Initial Units |

Xx=1220 mm :

Diagrams for Frame Object 35 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 37 & Scrol for Values
Items [Mmol 3 and M2) LHSmgIe va\ued_ﬂ [DDDDDDD"T; " Show Max
JEnd: |Jt: 8 Location
0,000 mm ——
(620,00 mm) 620,00 m

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

Dist Load (3-dir)
-1,033E-17 N/mm

at 620,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
-7.329E-15N
at 620,00 mm

Resultant Moment

Moment M2
9,556E-13 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 620,00 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 35 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 ~l 1End ot 37 & Scroll for Values
Items [Maml V2 and M3) L”Single va\ued;‘ [DUD&anTrT] " Show Max
JEnd |Jt 8 Location
[”533%3% 52000 -

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

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

at 620,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
5351 N
—m— at 620,00 mm

Resultant Moment

Moment M3
16011,76 N-mm
at 620,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
B T T ———————————————— at 620,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

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

Diagrams for Frame Object 35 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| |End: |t 37 & Seroll for Values
Items leral[F andT) _'_J]Smgle va\ued:_] [DDD&.D;‘;} " Show Max
JEnd |Jt: 8 Location
0,000 mm

(620,00 mm) 620,00 -

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

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

at 620,00 mm
Positive in -1 direction

Resultant &xial Force

Axial
000N
at 620,00 mm

Resultant Torsion

Torsion
40,10 N-mm
at 620,00 mm

Fieset to Initial Units | Done Units |N.mm.C  ~



Barre n®° =11

X =913.70 mm:

Diagrams for Frame Object 37 (UPN80)

End Length Dffset (Location) Display Options
Case |COMB1 ~l 1End: gt 42 € Seroll for Values

Items [Mmol V3 and M2) Lj ISingIe valued L‘ [DDD&.D;::; * Show Max
J-End: |Jt 10

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 N#mm

4t 913,70 mm
Pasitive in -3 direction

Resultant Shear

Shear V3
-3553E-15N
at 913,70 mm

Resultant Moment

Moment M2
-2,046E-12 N-mm
at 0,00 mm

Deflections
5 Deflection (3-dir)
% 0,000000 mm
at 913,70 mm
‘ Pasitive in -3 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Rieset ta Iitial Urnits Units [N.mm, €~

Diagrams for Frame Object 37 (UPN80)

End Length Offset (Location) Display Options
Case |COMB1 ~l 1End: [t 42 € Seroll for Values

Items ‘Maior (V2 and M3) L’ |Single valued ﬂ [DdDUDUnrnmn:‘; & Show Max
J-End: |Jt: 10
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 N/mm

&t 913,70 mm
Positive in -2 direction

Resultant Shear

Shear V2
7964 N
at 913,70 mm

Resultant Moment

Moment M3
-21798,61 N-mm
at 913,70 mm

Deflections

Deflection (2-dir)
0,001372 mm

at 456,85 mm
Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units [N, mm,C v

Diagrams for Frame Object 37 (UPN80)

End Length Dffset (Location) | [ Display Options
Case |COMB1 ~] 1End: |46 42  Seroll for Values

ltems [sial (PandT) | [Single valued ~| [UdUOUU”r;“$ & ShowMax
JEnd: [Jt 10
0,000 mm
(513,70 rmm)

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

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

4t 913,70 mm
Positive in -1 direction

Resultant Axial Force
Axial
000N
4t 913,70 mm

Resultant Torsion

Torsion
-33,25 N-mm
4t 913,70 mm

Reset to Inial Units | Urits [N, mm, €~



Barren° =11’

Xx=0mm:
Diagrams for Frame Object 36 (UPN80)

End Length Dffset (Location) | - Display Options

Case ICDMBT _:] |End: |Jt 9 " Scroll for Values
tems [Minor (V3 andM2)_+] [Single valued | [UDUUUUUnTnT] & ShowMax
JEnd: |Jt: 42
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 N/mm

at 913,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
7.994E-15N
at 913,70 mm
Resultant Moment
Moment M2
4,093E-12 N-mm
‘ at 0,00 mm
Deflections
Deflection (3-dir)
\ 346918 mm
[ at 456,85 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 36 (UPN80)

End Length Dffset (Location) | [ Display Options
Case |COMB1 ~] \End: |4t 9  Seroll for Values

Items IMaim [¥2 and M3) L‘ |Smgle valued L‘ [UUIUUUUUr:yan @ Show Max
J-End: | Jt 42
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 N/mm

at 456,85 mm
Positive in -2 direction

Shear ¥2
75.37N
4t 0,00 mm

Moment M3
-17836,04 N-mm
4t 0,00 mm

Deflections

Deflection (2-dir)
‘ 0,002335 mm
| at 456,85 mm
’— Positive in -2 direction

€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 36 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt: 9 & Scroll for Values
Items IAxiaI (PandT) Lj ISingle valued _V_J [000&.0"[1“:3 " Show Max
J-End: |Jt 42 Location
0,000 mm
(913,70 mm) 0.00 mm
Equivalent Loads - Free Body Diagram (Ci d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 0,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
\ 000N
’— at D,DU mr

Resultant Torsion

Torsion
-33.25 N-mm
at 0,00 mm

Reset to Initial Units | Daone Units -




Barre n® =12

X =468.70 mm :

Diagrams for Frame Object 39 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT _'_] |End: |Jt 43 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd |Jt: 12 Location
0,000 mm

(913,70 mm) 468.7 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 468,70 mm
Paositive in -3 direction

Resultant Shear
Shear V3
-4,425E-15 N
at 468,70 mm

Resultant Moment
Moment M2
-3,031E-14 N-mm
at 468,70 mm

Deflections
Deflection (3-dir)
\ 1,301E-18 m

at 468.70 mm
Positive in -3 direction

" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 39 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| 1End: |4 43 & Seroll for Values
Items IMaim[\/ZandMB} L”Smglevaluedj [UUI,UUUUUr;nr:} " Show Max
J-End: [Jt 12 Location
(31370 ) [#8870° " 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 468,70 mm
Positive in -2 direction

44248,9]

Resultant Shear

Shear V2
8498 N

at 468,70 mm

Resultant Moment

Moment M3
-13726,18 N-mm
at 468,70 mm

Deflections

Deflection (2-dir)
-0.011147 mm

4t 468,70 mm
Positive in -2 direction

€ Absolute " Relative to Beam Minimum " Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 39 (UPN80)

End Length Offset (Location) Display Options

Case |CDME1 ﬂ I-End: |Jt: 43 & Scroll for Values
Items !Axial PandT) v !Sing\e valued ﬂ [000&0;:; " Show Max
J-End: [Jt 12 Location
0,000 mm
(913,70 mm) 468,70 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 468,70 mm

Positive in -1 direction

Resultant Axial Force
Axial
-1.0BEE-13N
at 468.70 mm

Resultant Torsion
Torsion
-3,22 N-mm
at 468,70 mm

Reset to Initial Units | [ Done Urits [N mm.C ~

Xx=0mm:

Diagrams for Frame Object 39 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 43 & Scrol for Values
Items [Mmol (V3 and M2) LHSmgIe va\ued_ﬂ [DDDDDDD;‘"“:; " Show Max
JEnd: |t 12 Location
0,000 mm

(913,70 mm) 0.00 mm

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

Dist Load (3-dir)
-1,03%E-17 N/mm

2 at 0,00 mm

1,B5E-12 . Positive in -3 direction

Resultant Shear

Shear ¥3
‘ 44HE1EN
’— at UUD mm

Resultant Moment

Moment M2
-1,023E-12 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

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 39 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 43 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd [ ot 12 Losation
0,000

(913,70 mm) 0.00 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 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 45.23N
EEE— | a 0,00 mm

Resultant Moment

Moment M3
-44240,91 N-mm
‘ ‘ at 0,00 mm

Deflections

Deflection (2-dir)
0,000000 mm

at 0,00 mm

Pasitive in -2 direction

" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 39 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~| [End: |t 43 & Scrol for Values
Items ’AxraI[P andT) LHSmgIe va\uedll [DUDUDUDr;nnr:; " Show Max
JEnd: |t 12 Location
0,000 mm

(913,70 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -1 direction

Resultant Axial Force
Axial
‘ 1,06E-13N

’— at 0,00 mm

Resultant Torsion
Torsion
3,22 N-mm
at 0,00 mm

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



Barren® =12’

X =913.70 mm:

Diagrams for Frame Object 38 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT _'_] IEnd: |Jt 11 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd |Jt: 43 Location
0,000 mm

(913,70 mm) 9137 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 913,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
6,306E-16 N
at 913,70 mm

Resultant Moment

Moment M2
-1,668E-12 N-mm
at 913,70 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 913.70 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 38 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| 1End: [gt 11 & Scrollfor Values
Items |Ma|uIN2and M3) ﬂ|5mglevaluedﬂ [Uljununur;nr:; ¢ Show Max
JEnd: |Jt 43 Location
0,000 mm

(913,70 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 N/mm

at 913,70 mm
Paositive in -2 direction

Resultant Shear

Shear ¥2
-4523N
at 913,70 mm

Resultant Moment
Moment M3
-44240,91 N-mm
at 913,70 mm

Positive in -2 direction

Deflections
Deflection (2-dir)
0,000000 mm
T e ——————————————————— at 913,70 mm

 Absolute " Relative to Beam Minimum " Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 38 (UPN80)

End Length Dffset [Location) Display Options

Case ICDMB1 L‘ End: |Jt 11 & Scroll for Values
Items IAxiaI (PandT) L' ,Sing\e valued j [0000000:;3 " Show Max
J-End: [Jt 43 Location
0,000 mm
(913,70 mm) 913,70 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ci d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 913,70 mm

Positive in -1 direction

Resultant Axial Force

Agxial
1,930E-13N
. at 913,70 mm

Resultant Torsion

Torsion
-3,22 N-mm
B at 913,70 mm

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

X =632.40 mm:

Diagrams for Frame Object 38 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |Jt 11 & Scrol for Values
Items [Mmol (V3 and M2) LHSmgIe va\ued_ﬂ [DDDDDDD;‘"“:; " Show Max
JEnd: |t 43 Location
0,000 mm

(913,70 mm) 632,40 mm

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

Dist Load (3-dir)
-1,039E-17 N/mm

at 632,40 mm
Positive in -3 direction

Resultant Shear

Shear V3
9.802E-16 N
at 632,40 mm

Resultant Moment

Moment M2

-1,233E-12 N-mm

at 632,40 mm
Deflections

Deflection (3-dir)

-2,006E-18 mm

at 632,40 mm

Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 38 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |0t 11 & Scrol for Values
Items ‘Mamv (V2 and M3) L”Slngla va\uedlj [DUD&.D;‘;} " Show Max
JEnd |Jt: 43 Location
0,000 mm

(313,70 mm) 632,40 .

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

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

at 632,40 mm
Positive in -2 direction

Resultant Shear

Shear V2
136,02N
at 632,40 mm

Resultant Moment

Moment M3
-61341,92 N-mm
at 632,40 mm

Deflections
Deflection (2-dir)
-0.016326 mm
at 632,40 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResenolnitralUmﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 38 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 = IEnd: [Jt: 11 @ Serol for Values
Items ,AxraI[F’ and T) LJ]Single va\uedl] [Uﬂo&.or;nn:“] " Show Max
JEnd [t 43 Location
?9?3073’“%"1] 53240 -

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

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

at 632,40 mm
Positive in -1 direction

LPRE-13

Resultant Axial Force

Axial
000N
at 632,40 mm

Resultant Torsion

Torsion
269,79 N-mm
at 632,40 mm

Reset to Initial Units | Done Units |N.mm.C  ~



Barre n°® = 13

Xx=0mm:

Diagrams for Frame Object 40 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT :_J |End: |Jt 12 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd: |Jt: 44 Location
0,000 mm

(620,00 mm) 0.00 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ BA18E-14N

’— at 0,00 mm

Resultant Moment

Moment M2
6,935E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
\ 0,000000 rom
at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 40 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| 1End: [t 12 & Scroll for Values
Items |Maior[\/2andM3] _vJISmgIevalued_j [UU‘UUUUU:& " Show Max
J-End: |Jt 44 Location
0,000 mm

(620,00 mm) 0.00 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 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
128699 N
4t 0,00 mm

Resultant Moment

Moment M3
‘ 205578,65 N-rim
ﬁ at 0,00 mm

Deflections
Deflection (2-dir)
| 0,000000 ram
e e S S at 0,00 mm
‘ Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 40 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 ﬂ I-End: |Jt: 12 & Scroll for Values
Items !Axial PandT) v !Sing\e valued ﬂ [OUUC%U;:; " Show Max
J-End: | Jt 44 Location
0,000 mrm
(620,00 mrm) 0.00 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 0,00 mm

Positive in -1 direction

Resultant Axial Force
Axial
‘ 000N

[— at 0,00 mm

Resultant Torsion
Torsion
741,98 N-mm
at 0,00 mm

Reset to Initial Units | | Done Units |N.mm.C

X =620 mm:

Diagrams for Frame Object 40 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 12 & Scrol for Values
Items [Mmol (V3 and M2) ﬂISmgIe va\ued_ﬂ [DUDDDUDr;nn:; " Show Max
JEnd: |t 44 Location
200} F2880

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

Dist Load (3-dir)
-1,03%E-17 N/mm

at 620,00 mm
Positive in -3 direction

Resultant Shear

Shear V3
3654E-15N
at 620,00 mm

Resultant Moment

Moment M2
-2,896E-12 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 620,00 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 40 (UPN80)

End Length Offset (Location) Display Options

Case |COME1 ~l 1€nd ot 12 & Scroll for Values
Items [Ma\ol W2 and M3) j{single va\ued_:l [OUD&.D;?"[:} " Show Max
JEnd: |Jt: 44 Location
0,000 rm

(620,00 mm) 620,00 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 620,00 mm
Positive in -2 direction

Resultant Shear
Shear ¥2

at 620,00 mm

Resultant Moment

Moment M3
-89405,14 N-mm
at 620,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 620,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Dane Units [N,mm,l: ~

Diagrams for Frame Object 40 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 12 & Scrol for Values
Items ’AxraI[P and T) j{SmgIe va\uedﬂ [DDDDDDD"T;} " Show Max
JEnd: |J 44 Location
0,000 mm ——
(620,00 o) 620,00 mm

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

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

at 620,00 mm
Paositive in -1 direction

Resultant Axial Force

Axial
000N
at 620,00 mm

Resultant Torsion

Torsion
0,47 N-mm

at 620,00 mm

Units |N.mm.C  ~

Reset to Initial Umlij



Barre n° =13’

X =620 mm :
Diagrams for Frame Object 41 (UPN80)

End Length Dffset (Location) | - Display Options
Case ICDMBT _:] |End: |Jt 44 " Scroll for Values

tems [Minor (V3 andM2)_+] [Single valued | [UDUUUUUnTnT] & ShowMax
J-End: [Jt: 13
0,000 o
(620,00 mm)

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 375,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-4,873E-14 N
at 620,00 mm

Resultant Moment

Moment M2
7.080E-12 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
-1,735E-18 mm
at 375,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 41 (UPN80)

End Length Dffset (Location) | [ Display Options
Case |COMB1 ~] e ks  Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle valued L‘ [UUIUUUUUr:yan @ Show Max
J-End: [Jt 13
0,000 mm
(620,00 mm)

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

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

&t 620,00 mm
Positive in -2 direction

Resultant Shear

Shear V2
-1274,02N
4t 620,00 mm

|

Resultant Moment

Moment M3
206864,82 N-mm
at 620,00 mm

Deflections
Deflection (2-dir)
-0.016177 mm
4t 375,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 41 (UPN80)

End Length Dffset [Location) Display Options

Case |COMB1 ~l [End: |Jt 44  Seroll for Values
Items IAxiaI (PandT) Lj rSinQWe valued _:! ?UOUOUUWT;\? & Show Max
JEnd: |Jt 13
0,000 mm
(620,00 mm)
Equivalent Loads - Free Body Diagram (C d Forces in N, Ci d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 620,00 mm

Positive in -1 direction

Resultant Axial Force

Agxial
000N
. at 620,00 mm

Resultant Torsion

Torsion
-B64,56 N-mm
at 620,00 mm

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



Barren® =14

Xx=0mm:

Diagrams for Frame Object 42 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| 1End: |ae 13 & Scroll for Values
items [Minor (v3 andM2) | [Single valued ~ | [Udﬂnﬂnﬂn:“mm] € ShowMax
JEnd: |Jt: 45 Location
0,000 mm

(913,70 mm) 0,00 mm

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

1,96E- 15

Dist Load (3-dir)
-1,03%E-17 N/mm

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear ¥3
‘ GEGIE15N
‘— at U,DU mm

Resultant Moment

Moment M2
1,705E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
| 0,000000 rom
at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Resenolni\laIUniﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 42 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l I€nd: ot 13 @ Scrol for Values
Items [Ma]or VW2 and M3) ﬂ!singlevaluedj [DDIDUUUDV;?:; " Show Max
J-End: |Jt: 45 Location
0,000 mm

(913,70 m) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
. g Dist Load (2-dir)
-8,482E-02 N/mm
at 0,00 mm
Positive in -2 direction

73,08 44

Resultant Shear

Shear V2
217.83N
at 0,00 mm

Resultant Moment

Moment M3
47931.,64 N-mm
at 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

Reset ta Initial Units Done Units |N.mm,C ¥

Diagrams for Frame Object 42 (UPN80)

End Length Offset (Location) Display Options

Case |COME1 ~l I€nd ot 13 & Scroll for Values
Items [Amal [PandT) j !Single valued L‘ [DDDUDUDmmr:; " Show Max
J-End: |Jt 45 Location
0,000 mm

(913,70 m) 0.00 m

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

Dist Load (1-dir)
0,00 Nmm

at 0,00 mm

Positive in -1 direction

Resultant Asial Force
Axial
000N
at 0,00 mm

Resultant Torsion
Torsion
358,53 N-mm
at 0,00 mm

Rieset to Iitial Urits | Units [Nmm, €~

X =913.70 mm:

Diagrams for Frame Object 42 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 13 & Scrol for Values
Items [Mmol (V3 and M2) ﬂISmgIe va\ued_ﬂ [DUDDDUDr;nnr:; " Show Max
JEnd: |t 45 Location
0,000 mm

(913,70 mm) 913,70 mm

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

Dist Load (3-dir)
-1,033E-17 N/mm

at 913,70 mm
Positive in -3 direction

1,96E- 16

Resultant Shear

Shear V3
1.126E-15N
at 913,70 mm

Resultant Moment

Moment M2
-1.413E-12 N-mm
at 913,70 mm

Deflections
Deflection (3-dir)
1,084E-19 mm
at 913,70 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 42 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 13 & Scrol for Values
Items [Ma\ol (V2 and M3) j{SmgIe va\uedﬂ [DDDDDDD"T;} " Show Max
JEnd: |Jt: 45 Location
0,000 rmm

(913,70 mm) 913,70 mm

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

o Dist Load (2-dir)
-8,482E-02 N/mm
at 913,70 mm
Positive in -2 direction

47931, 64 73,88

Resultant Shear
Shear ¥2
4725N
at 913,70 mm

Resultant Moment

Moment M3
-44010,56 N-mm
at 913,70 mm

Deflections
Deflection (2-dir)
0,000000 mm
T —————————C at 913,70 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Umﬂ Done Units |N. mm, C

Diagrams for Frame Object 42 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~| 1End: |t 13 & Scrol for Values
Items ’AxraI[P andT) ﬂ{single va\ued_ﬂ [DUDDDUDr;nnr:; " Show Max
JEnd: |t 45 Location
0,000 mm

(913,70 mm) 913,70 mm

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

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

at 913,70 mm
Positive in -1 direction

Resultant Axial Force

Agxial
000N
at 913,70 mm

Resultant Torsion

Torsion
2,28 N-mm
e at 913,70 mm

Reset to Inial Units | Urits [N.mm.C ~



Barre n° = 14°

X =913.70 mm:

Diagrams for Frame Object 43 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT _'_] |End: |Jt 45 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd |Jt: 15 Location
0,000 mm

(913,70 mm) 913,70 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 913,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-7.458E-15 N
at 913,70 mm

Resultant Moment

Moment M2
1.417E-12 N-mm
at 913,70 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 913.70 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 43 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| \End: [t 45 & Scroll for Values
Items |Maior[\/2andM3] L”Smglevalued_ﬂ [UU‘UUUUUr;an " Show Max
J-End: | Jt 15 Location
0,000 mm

(913,70 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 N/mm

4t 913,70 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
197,86 N
at 913,70 mm

Resultant Moment

Moment M3
46611,40 N-mm
e at 913,70 mm

Deflections
Deflection (2-dir)
0,000000 mm
= at 913,70 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 43 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 ﬂ I-End: |Jt: 45 & Scroll for Values
Items !Axial PandT) v fﬁingle valued L! [DUU&U;:; " Show Max
J-End: [Jt 15 Location
0,000 mm
(913,70 mm) 913,70 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 913,70 mm

Positive in -1 direction

Resultant Axial Force

Axial
000N
at 913,70 mm

Resultant Torsion

Torsion
-256,57 N-mm
at 913,70 mm

Reset to Initial Units | | Done Units |N.mm.C

X =281.30 mm:

Diagrams for Frame Object 43 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 45 & Scrol for Values
Items [Mmol (V3 and M2) LHSmgIe va\ued_ﬂ [DDDDDDD;‘"“:; " Show Max
JEnd: |t 15 Location
@370 3 o

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

Dist Load (3-dir)
-1,03%E-17 N/mm

at 281,30 mm
Positive in -3 direction

Resultant Shear
Shear V3
-2 478E-15N
at 281,30 mm

Resultant Moment

Moment M2
-3,076E-13 N-mm
at 281,30 mm

Deflections
Deflection (3-dir)

-1.681E-18 mm

at 281,30 mm
‘ Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 43 (UPN80)

End Length Offset (Location) Display Options

Case |COME1 ~l 1End ot 45 & Scroll for Values
Items [Maml W2 and M3) LHSingIe va\ued_:l [DUD&.D;?"[:} " Show Max
JEnd: |Jt: 15 Location
1370 ) T

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

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

at 281,30 mm
Pasitive in -2 direction

16411,40

Resultant Shear

Shear ¥2
2338N

at 281,30 mm

Resultant Moment
Moment M3

-53944,60 N-mm
‘ at 281,30 mm
Deflections
Deflection (2-dir)
-0,015958 mm

at 281,30 mm
Positive in -2 direction

€ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N,mm,C

Diagrams for Frame Object 43 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 45 & Scrol for Values
Items [AxraI[P and T) zHSmgle va\uedﬂ [DDDDDDD"T;} " Show Max
JEnd: |Jt: 15 Location
0,000 mm

(913,70 mm) 281,30 mm

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

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

at 281,30 mm
Paositive in -1 direction

Resultant Axial Force
Axial
000N
at 281,30 mm

Resultant Torsion

Torsion
2,28 N-mm

at 281,30 mm

Units |N.mm.C  ~

Fieset to Initial Units |



Barre n° = 15

X =620 mm :
Diagrams for Frame Object 45 (UPN80)

End Length Dffset (Location) | - Display Options
Case ICDMBT _:] |End: |Jt 46 " Scroll for Values

tems [Minor (V3 andM2)_+] [Single valued | [UDUUUUUnTnT] & ShowMax
J-End: [Jt: 11
0,000 o
(620,00 mm)

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 375,00 mm
Paositive in -3 direction

Resultant Shear
Shear V3
-4,340E-14 N
at 620,00 mm

Resultant Moment

Moment M2
5,348E-12 N-mm
at 620,00 mm

Deflections
Deflection (3-dir)
-1,952E-18 mm
at 375,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 45 (UPN80)

End Length Offset (Location) Display Options
Case |COMB1 ~] 1End: |4t 45 € Serollfor Values
Items IMaior [¥2 and M3) LI ISmgIe valued L‘ [Elduﬂuﬂur;nr:] @ Show Max
J-End: |Jt 11
0,000 mm
(620,00 mm)

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

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

&t 375,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
108029 N
i T at 620,00 mm

Resultant Moment

Moment M3
173307,90 N-mm
L= at 620,00 mm

Deflections
Deflection (2-dir)
-0,014838 mm
4t 375,00 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 45 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt 46 ¢ Seroll for Values
Items |Axial (PandT) _VJ rSingb valued Ll ?00&.0[:1;; @ Show Max
J-End: [JE 11
0,000 mrm
(620,00 mm)
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 620,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
000N
at 620,00 mm

Resultant Torsion

Torsion
-339,85 N-mm
at 620,00 mm

Reset to Initial Units | [ Done Units [N, mm,C



Barre n° =15’

Xx=0mm:

Diagrams for Frame Object 44 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT :_J |End: |Jt 15 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd: |Jt: 46 Location
0,000 mm

(620,00 mm) 0.00 mm

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

Dist Load (3-dir)
-1.039E-17 N/mm

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ 3908E-14 N

’— at 0,00 mm

Resultant Moment

Moment M2
7.731E-12 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
\ 0,000000 rom
at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 44 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 15 @ Serollfor Values
Items IMaim [¥2 and M3) L‘ |Smgle valuedj [EIdUUUUUr;nr;'} " Show Max
JEnd: |Jt 46 Location
0,000 mm "
(620,00 mm) [o.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 0,00 mm

Positive in -2 direction

819,42

Resultant Shear

Shear V2
1064,06 N
4t 0,00 mm

Resultant Moment
Moment M3
17058175 N-mm

‘V e 340,00 mm

Deflections
Deflection (2-dir)
[ 0,000000 mm
e T at 0,00 mm
‘ Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 44 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~| |End: |t 15 & Scroll for Values
Items !Axial PandT)  +| !Sing\e valued LJ [DOU&.DnT"r‘r} " Show Max
J-End: |Jt 45 Location
0,000 mm
(620,00 mm) 0.00 mm
Equivalent Loads - Free Body Diagram (Ci d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
\ 000N
[— at U,DU mr

Resultant Torsion

Torsion
293,41 N-mm
at 0,00 mm

Reset to Initial Units | | Done Units |N.mm.C

X =620 mm:

Diagrams for Frame Object 44 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: | st 15 & Scrol for Values
Items [Mmol (V3 and M2) ﬂISmgIe va\ued_ﬂ [DUDDDUDr;nnr:; " Show Max
J-End: |Jt: 46 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)
-1,03%E-17 N/mm

at 620,00 mm
Positive in -3 direction

Resultant Shear

Shear V3

-2119E-15N

at 620,00 mm
Resultant Moment

Moment M2

-1,755E-12 N-mm

at 620,00 mm
Deflections

Deflection (3-dir)

0,000000 mm

at 620,00 mm

Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 44 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 15 & Scroll for Values
Items [Ma\m (V2 and M3) j{single va\uedll [DUDUDUDr;nnr:; " Show Max
JEnd |Jt 46 Location
0,000 rm —
(620,00 ) [620,00 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 620,00 mm
Positive in -2 direction

1785818

Resultant Shear

Shear ¥2
105N
at 620,00 mm

Resultant Moment
Moment M3
-82681,47 N-mm
V at 620,00 mm

Pasitive in -2 direction

Deflections
Deflection (2-dir)
0,000000 mm
at 620,00 mm

" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 44 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |End: |Jt 15 & Scroll for Values
Items leraI[F’ and T) ﬂ{single va\uedll [UUU&.U;‘::} " Show Max
JEnd: |Jt: 46 Location
0,000 rm —
(620,00 mm) (62000

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

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

at 620,00 mm
Pasitive in -1 direction

Resultant Axial Force
Agxial
000N
at 620,00 mm

Resultant Torsion
Torsion
-0.64 N-mm
at 620,00 mm

Reset to Initial Uni

Units |N,mm,C



Barre n°® = 16

X =269.46 mm :

Diagrams for Frame Object 61 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 54 & Seroll for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DUDUDUDnTn:} " Show Max
JEnd: |Jt 1 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Paositive in -3 direction

Resultant Shear

Shear V3
107,18 N
at 269,46 mm

Resultant Moment

Moment M2
-31702,28 N-mm
. at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
e —————————— at 269,46 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 61 (UPN80)

End Length Offset (Location) Display Options

Case [COME1 ~l \End: |Jt 54 @ Scrol for Values
Items |MaiorNZandM3] L”Smglevalued_:] [Dduuuuu:"r:; " Show Max
J-End: |Jt 1 Location
0,000 mm

(269,46 mm) 269,46 mm

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

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

at 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
60,24 N
at 269,46 mm

Resultant Moment

Moment M3
389,25 N-mm
at 269,46 mm

Deflections

Deflection (2-dir)
0,000000 mm

at 269,46 mm
Positive in -2 direction

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

Reset to Initial Units Done Units N, mm.C v

Diagrams for Frame Object 61 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt: 54 & Scroll for Values
Items |Axial (PandT) Lj rSingb valued l] ?00&.0[:1;; " Show Max
J-End: |[Jt 1 Location
0,000 mrm
(269,46 mm) 269,46 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 269,46 mm

Positive in -1 direction

Resultant &xial Force
Axial
11646 N
at 269.46 mm

Resultant Torsion
Torsion
57,24 N-mm
at 269,46 mm

Reset to Initial Units | [ Done Units [N, mm,C

Xx=0mm:

Diagrams for Frame Object 61 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 54 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
JEnd: |Jt 1 Location
0,000 mm

(269,46 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear V3
107.18N
at 0,00 mm

Resultant Moment

Moment M2
-2822,56 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
‘ 0,000000 mm
T —————— at 0,00 mm
‘ Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 61 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |-End: | Jt 54 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&.D;::; " Show Max
JEnd: |Jt: 1 Location
@t || D mm

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

Dist Load (2-dir)
3,856E-02 N/mm

at 0,00 mm

Pasitive in -2 direction

Resultant Shear

Shear ¥2
-7063N
at 0,00 mm

Resultant Moment

Moment M3
1724347 N-mm
at 0,00 mm
Deflections
Deflection (2-dir)
| 0,000000 rm
T e ——— at U,UD mm
‘ Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 61 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 54 & Seroll for Values
Items \Axral[F andT) LJ]Slngla va\uedlj [UUU&.U"T“:} " Show Max
JEnd: |Jt: 1 Location
0,000 rm

269,46 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
= Dist Load (1-dir)
-7.555E-02 N/mm
at 0,00 mm
Positive in -1 direction

| 11

Resultant Axial Force

Axial
‘ 96,10N
’— at U,UD mm

Resultant Torsion

Torsion
57.24 N-mm
at 0,00 mm

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



Barre n® =16’

Xx=0mm:

Diagrams for Frame Object 60 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 27 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 54 Location
0,000 mm

(269,46 mm) 0,00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear V3
107,18 N
at 0,00 mm

Resultant Moment

Moment M2
26057.15 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
[l 0,000000 mm
—— . e at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 60 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| VEnd: |46 27 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevalued_ﬂ [UEiUUUUUr;nr:] " Show Max
J-End: |Jt: 54 Location
0,000 mm

(263,46 mm) 0.00 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
S Dist Load (2-dir)
3,856E-02 N/mm
at 0,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2

B1.02N

at 0,00 mm
Resultant Moment

Moment M3
-37676,09 N-mm
p————— 4t 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

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 60 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~l |End: |t 27 & Seroll for Values
Items |Axial (PandT) L‘ rSinme valued ﬂ [DCIUUODUrTNrg " Show Max
J-End: |Jt 54 Location
ey —
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)
-7 555E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant 4xial Force

Axial
574N
at 0,00 mm

Resultant Torsion

Torsion
57,24 N-mm
at 0,00 mm

Reset to Initial Units | [ Done Urits [N mm,C +

X =269.46 mm:

Diagrams for Frame Object 60 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 27 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 54 Location
0,000 mm

(269,46 mm) 269,46 mm

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

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

at 269,46 mm
Positive in -3 direction

Resultant Shear

Shear V3
107.18N
at 269,46 mm

Resultant Moment

Moment M2
282256 N-mm
——'_' at 263,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 269,46 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 60 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |-End: |Jt 27 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&?;::; " Show Max
JEnd: |Jt: 54 Location
0,000 rm

(269,46 mm) 269,46 mmn

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

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

at 269,46 mm
Pasitive in -2 direction

Resultant Shear

3 Shear ¥2
-70.63N
at 269,46 mm
Resultant Moment

Moment M3

-17243 47 N-mm

at 269,46 mm
Deflections

Deflection (2-dir)

0,000000 mm

at 269,46 mm

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

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 60 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 27 & Scrol for Values
Items \Axral[F andT) LJ]Slngla va\uedlj [DUD&.D"T;} " Show Max
JEnd: |Jt: 54 Location
0,000 rm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Positive in -1 direction

Resultant Axial Force

Axial
-96,10N
at 269,46 mm

Resultant Torsion

Torsion
57.24 N-mm
at 269,46 mm

Reeset to Inial Units | urits [N,mm.C ~



Barre n® = 17

X =327.27 mm: X=0mm:

Diagrams for Frame Object 71 (UPN80) Diagrams for Frame Object 71 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case [COMB1 -] |End: gt 59 & Seroll for Values Case |COMB1 =] IEnd: |Jt: 59 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max tems [Minor (V3 andM2) | [Single valued ~| [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 30 Location JEnd: |Jt: 30 Location
0,000 mm 0,000 mm
(327.27 mm) 21.27 mm (327.27 rom) 0.00 i

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

Dist Load (3-dir) 5438, 58 Dist Load (3-dir)

0,00 N/mm s 0,00 N/mm

at 327,27 mm at 0,00 mm

Paositive in -3 direction Positive in -3 direction
Resultant Shear Resultant Shear

Shear V3 Shear V3

418N ‘ 7418N

at 327,27 mm ’— at 0,00 mm
Resultant Moment Resultant Moment

Moment M2 Moment M2

29714,98 N-mm 5438,90 N-mm

at 327.27 mm ‘ at 0,00 mm
Deflections Deflections

Deflection (3-dir) Deflection (3-dir)

3,382E-08 mm 0,000000 mm

— at 327,27 mm at 0,00 mm

Pasitive in -3 direction ‘ Positive in -3 direction

" Absolute ¢ Relative to Beam Minimum ' FRelative to Beam Ends  Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~ Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 71 (UPN80) Diagrams for Frame Object 71 (UPN80)
End Length Offset (Location) - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~| \End: [t 59 @ Serollfor Values Case [COMB1 ~l |End: |Jt 59 & Seroll for Values
Items [Major (v2 and M3] v | [Single valued ~| [”dF'U”U”:rS " ShowMax ems [Major (V2 and M3] ] [Single valued <] [Uoooooonm ¢ Show Max
JEnd: |Jt 30 Location JEnd: |Jt: 30 Location
s, |77 L

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
% Dist Load (2-dir) Dist Load (2-dir)
5,767E-02 N/mm 5,767E-02 N/mm
at 327,27 mm at 0,00 mm
Positive in -2 direction Pasitive in -2 direction

Resultant Shear Resultant Shear
Shear ¥2 Shear ¥2
56,22 N 7510N
at 327.27 mm at 0,00 mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
741,45 N-mm -20746,64 N-mm
_ R e
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
-3,348E-09 mm ‘ 0,000000 mm
= at 327,27 mm T —————— at 0,00 mm
Positive 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

Reset to Inial Linits Urits [N.mm, €~ Rieset ta il Urits Urits [N mm.C v

Diagrams for Frame Object 71 (UPN80) Diagrams for Frame Object 71 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location), - Display Options
Case |COMB1 ~l |End: |Jt 59 & Serol for Values Case |COMB1 ~l I€nd: ot 59 & Seroll for Values
ltems [Asal(PandT) ] |Single valued ] %00000;:; " Show Max ems [l PandT) =] [Single valued <] [UUUOUUUnTnT] ¢ ShowMax
J-End: |Jt: 30 Location J-End: Jt' 30 Location
52127 e EEa (32027 o —
Equivalent Loads - Free Body Diagram (C d Forces in N, C d Torsions in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir)
-6,220E-02 N/mm

at 327,27 mm
Positive in -1 direction

Dist Load (1-dir)
-6,220E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant &xial Force Resultant Axial Force
Agial Axial
1742,00N ‘ A72164N
at 327,27 mm ’— at 0,00 mm
Resultant Torsion Resultant Torsion

Torsion Torsion
199,43 N-mm -193,43 N-mm
at 327.27 mm at 0,00 mm

Reset ta Initial Units | [ Done Units [N mm,C Reset to Initial Urits | Urits [Nmm,C




Barre n° =17’

Xx=0mm:

Diagrams for Frame Object 70 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 27 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 59 Location
0,000 mm

(327,27 mm) 0.00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ 418N

’— at 0,00 mm

Resultant Moment
Moment M2
l 18837.24 N
‘4—*— 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

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 70 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| VEnd: |46 27 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevalued_ﬂ [UEiUUUUUr;nr:] " Show Max
J-End: |Jt: 53 Location
0,000 mm

(327,27 mm) 0.00 mm

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

Dist Load (2-dir)
5,767E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
G397 N
4t 0,00 mm

Resultant Moment

Moment M3
-48411,50 N-mm
P 4t 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

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 70 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~l |End: |t 27 & Seroll for Values
Items |Axial (PandT) L‘ rSinme valued ﬂ [DCIUUODUrTNrg " Show Max
J-End: |Jt 59 Location
52727 T —
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)
-6,220E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant 4xial Force

Axial
1701.28 N
at 0,00 mm

Resultant Torsion

Torsion
-199,43 N-mm
at 0,00 mm

Reset to Initial Units | [ Done Urits [N mm,C +

X =327.27 mm:

Diagrams for Frame Object 70 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 27 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: | Jt: 59 Location
0,000 mm

(327,27 mm) 327.27 mm

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

Dist Load (3-dir)
0,00 Nmm

at 327,27 mm
Positive in -3 direction

Resultant Shear

Shear V3
7418N
at 327,27 mm

Resultant Moment

Moment M2
5438,84 N-mm
at 327,27 mm

Deflections
Deflection (3-dir)
-1,289E-08 mm
at 327.27 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 70 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |-End: |Jt 27 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&?;::; " Show Max
JEnd: |Jt: 59 Location
0,000 mm

(327.27 mm) 327,27 mm

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

Dist Load (2-dir)
5,767E-02 N/mm

at 327.27 mm
Pasitive in -2 direction

Resultant Shear

3 Shear ¥2
7510N
at 327,27 mm

Resultant Moment

Positive in -2 direction

Moment M3

-20746,72 N-mm

at 327,27 mm
Deflections

Deflection (2-dir)

-1.202E-08 mm

at 327.27 mm

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 70 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘CUMB] _:J IEnd: |Jt: 27 & Scroll for Values
Items leraI[P and T) LHSlngIe va\uedL, [DDDDDDD"T;} " Show Max
JEnd: |Jt: 59 Location
0,000 mm

(327,27 mm) 327,27 mm

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

Dist Load (1-dir)
-6,220E-02 N/mm

at 327,27 mm
Paositive in -1 direction

Resultant Axial Force

Axial
172164 N
at 327,27 mm

Resultant Torsion

Torsion
-199,43 N-mm
at 327,27 mm

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




Barre n°® = 18

X =327.27 mm:

Diagrams for Frame Object 75 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 61 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 32 Location
0,000 mm

(327,27 mm) 327,27 mm

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

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

at 327,27 mm
Paositive in -3 direction

Resultant Shear

Shear V3
71.34N
at 327.27 mm

Resultant Moment

Moment M2
-28598.40 N-mm
: at 327.27 mm

Deflections
Deflection (3-dir)
-3,257E-08 mm
e —————————— at 327,27 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 75 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| 1End: |4t &1 & Seroll for Values
Items IMaim[VZandME] L”Smglevaluedl] [UUI,UUUUUr:ynr:; " Show Max
J-End: [Jt 32 Location
Fégg,uzgmr:m] [32727 " mm

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

: Dist Load (2-dir)
5,767E-02 N/mm
at 327,27 mm
Positive in -2 direction

20988,/ 65,82

Resultant Shear

Shear ¥2
56,48 N
at 327.27 mm

Resultant Moment

Moment M3
664,97 N-mm
at 327.27 mm

Deflections
Deflection (2-dir)
-3,390E-03 mm
at 327,27 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 75 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l |End: |t 61 & Seroll for Values
Items IAxiaI (PandT) Lj rSinQWe valued _:! ?UOUODUWTS " Show Max
J-End: [Jt 32 Location
(52727 mn &z
Equivalent Loads - Free Body Diagram (C d Forces in N, Ci d Torsions in N-mm)

Dist Load (1-dir)
-6,220E-02 N/mm

at 327.27 mm
Positive in -1 direction

Resultant Axial Force

Agxial
1711.32N
at 327,27 mm

Resultant Torsion

Torsion
192,34 N-mm
at 327.27 mm

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

Xx=0mm:

Diagrams for Frame Object 75 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t &1 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 32 Location
0,000 mm

(327,27 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -3 direction

5251, E‘F‘

Resultant Shear

Shear V3
71.34N

at 0,00 mm

Resultant Moment

Moment M2
-5251,09 N-mm
at 0,00 mm

|

Deflections
Deflection (3-dir)
\ 0,000000 rom
“— at 0,00 mm

Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 75 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~] 1End: ot 61 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd [ o 32 Losation
0,000

(327,27 mm) 0.00 mm

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

Dist Load (2-dir)
5,767E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 536N
’— at UUD mm

Resultant Moment
Moment M3
-20908,34 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
| I R e

at 0,00 mm
‘ Pasitive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 75 (UPN80)

End Length Offset (Location) Display Options

Case [COMB1 I IEnd: |Jt: 61 & Scioll for Values
Items ,AxraI[F’ andT) L]]Single va\uedl] [000&.0;‘":1] " Show Max
J-End: |Jt: 32 Location
0,000 mm

(327.27 mm) 0.00 mm

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

Dist Load (1-dir)
-6,220E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
\ AB30.97 N
’— at U,GD mm

Resultant Torsion

Torsion
192,94 N-mm
at 0,00 mm

Reset to Initial Units | Units |N.mm.C  ~



Barre n° =18’

x=0mm: X=327.27 mm:

Diagrams for Frame Object 74 (UPN80) Diagrams for Frame Object 74 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case |COMB1 ~| |End: |t 26 & Scioll for Values Case |COMB1 ~| 1End: |t 26 & Scroll for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max tems [Minor (V3 andM2) | [Single valued ~| [DDDDDDD;‘"“:; " Show Max
J-End: | Jt: 61 Location J-End: | Jt: B1 Location
0,000 mm 0,000 mm
(327.27 mm) 0.00 mm (327.27 rom) 327.27 i
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load (3-dir) Dist Load (3-dir)
0,00 N/mm 0,00 Nmm
at 0,00 mm at 327,27 mm
Paositive in -3 direction Positive in -3 direction
Resultant Shear Resultant Shear
Shear V3 Shear V3
71.34N 71,34N
at 0,00 mm at 327,27 mm
Resultant Moment Resultant Moment
Moment M2 Moment M2
18036.23 N-mm -5251,02 N-mm
Deflections Deflections
Deflection (3-dir) Deflection (3-dir)
[l 0,000000 1,236€-08 rom
—— . _aamee at 0,00 mm at 327,27 mm
‘ Pasitive in -3 direction Positive in -3 direction
" Absolute ¢ Relative to Beam Minimum ' FRelative to Beam Ends  Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~ Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 74 (UPN80) Diagrams for Frame Object 74 (UPN80)
End Length Offset (Location) - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~| \End: [t 26 @ Serollfor Values Case [COMB1 ~l 1End: | gt 26 & Seroll for Values
Items [Major (v2 and M3] v | [Single valued ~| [UEi,UUUUUr;an] " ShowMax ems [Major (V2 and M3] ] [Single valued <] [Uoooooonm ¢ Show Max
JEnd: |Jt B1 Location JEnd: |Jt: 61 Location
T R L 2727 mm

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

T R Dist Load (2-dir) Dist Load (2-dir)
5,767E-02 N/mm 5,767E-02 N/mm
at 0,00 mm at 327.27 mm
Positive in -2 direction Pasitive in -2 direction

48658,

Resultant Shear Resultant Shear
Shear ¥2 3 Shear ¥2
94.23N 75,36N
4t 0,00 mm at 327,27 mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
-48658,41 N-mm -20908.41 N-mm
P 4t 0,00 mm at 327,27 mm
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
0,000000 mm -1,209E-08 mm
at 0,00 mm at 327.27 mm
Positive 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

Reset to Inial Linits Urits [N.mm, €~ Rieset ta il Urits Urits [N mm.C v

Diagrams for Frame Object 74 (UPN80) Diagrams for Frame Object 74 (UPN80)
End Length Dffset (Location) | - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~l 1End: |t 26 & Scroll for Values Case |COMB1 ~l |End: |Jt 26 & Seroll for Values
ltems [Asal(PandT) ] |Single valued ] %00000;:; " ShowMax ltems [AdalPandT) ] [Single valued | [UUUUDUUn:“nT] ¢ ShowMar
J-End: | Jt B1 Location JEnd: |Jt: 61 Location
52727 ) T — {52727 m @7

Equivalent Loads - Free Body Diagram (C: d Forces in N, Ci d Torsions in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
| il Dist Load (1-dir) Dist Load (1-dir)

-6,220E-02 N/mm -6,220E-02 N/mm
at 0,00 mm at 327.27 mm
Positive in -1 direction Positive in -1 direction

Resultant &xial Force Resultant Axial Force
Agial Axial
167061 N -1690,97 N
at 0,00 mm at 327,27 mm
Resultant Torsion Resultant Torsion
Torsion Torsion
192,94 N-mm 192,94 N-mm
at 0,00 mm at 327,27 mm

Units |N.mm.C  ~

Reset to Initial Units | | Done Units |N.mm,C v Reset to Initial Units |




Barre n°® = 19

X =269.46 mm :

Diagrams for Frame Object 63 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 55 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 2 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Paositive in -3 direction

Resultant Shear

Shear V3
106,57 N
at 269,46 mm

Resultant Moment

Moment M2
31469,22 N-mm
at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
- at 269,46 mm

Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 63 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 55 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL] [UU‘UUUUUr;“r:; " Show Max
J-End: [Jt 2 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
56,77 N
at 269,46 mm

Resultant Moment

Moment M3
356,25 N-mm
at 269,46 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 269,46 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 63 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~l |End: |Jt 55 & Seroll for Values
Items |Axial (PandT) L‘ rSinme valued ﬂ [DCIUUODUrTNrg " Show Max
J-End: .[J:It:UCIZ0 Location
1,000 mrm
(269,46 mm) 269,46 mm

Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)

0,00 N/mm

at 263,46 mm

Positive in -1 direction

Resultant 4xial Force

Axial
-133.48N
at 269,46 mm

Resultant Torsion

Torsion
-55,42 N-mm
at 269,46 mm

Reset to Initial Units | [ Done Urits [N mm,C +

Xx=0mm:

Diagrams for Frame Object 63 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 55 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
JEnd: |Jt: 2 Location
0,000 mm

(269,46 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear ¥3
‘ A0B57N
’— a 0,00 mm

Resultant Moment

Moment M2
275257 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

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 63 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~] 1End: | ot 55 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd [Jt 2 Losation
0,000

(269.46 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
2 Dist Load (2-dir)
3,856E-02 N/mm
at 0,00 mm
Positive in -2 direction

16148,

Resultant Shear

Shear ¥2
‘ 716N
’— at UUD mm

Resultant Moment

Moment M3
-16340,28 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
‘ 0,000000 mm
T —————— at 0,00 mm
‘ Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 63 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 55 & Scrol for Values
Items \Axral[F andT) LJ]Slngla va\uedlj [DUD&.D"T;} " Show Max
JEnd |Jt: 2 Location
0,000 rm

269,46 mm) 0.00 mm

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

Dist Load (1-dir)
-7.555E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
‘ 312N
’— at U,UD mm
‘

Resultant Torsion

Torsion
55,42 N-mm
at 0,00 mm

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




Barre n® =19’

Xx=0mm:

Diagrams for Frame Object 62 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 26 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 55 Location
0,000 mm

(269,46 mm) 0,00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ 10857 N

’— at 0,00 mm

Resultant Moment
Moment M2
l 25954,08 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

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 62 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 26 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevalued_ﬂ [UEiUUUUUr;nr:] " Show Max
J-End: | Jt: 55 Location
0,000 mm

(263,46 mm) 0.00 mm

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

Dist Load (2-dir)
3,856E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
T7E5N
4t 0,00 mm

Resultant Moment

Moment M3
-35836,70 N-mm
p————— 4t 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

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 62 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~l |End: [t 26 & Seroll for Values
Items |Axial (PandT) L‘ rSinme valued ﬂ [OUU&D"T;S " Show Max
J-End: |Jt 55 Location
(8346 —
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)
-7 555E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant 4xial Force

Agxial
92,76 N
at 0,00 mm

Resultant Torsion

Torsion
-55,42 N-mm
at 0,00 mm

Reset to Initial Units | [ Done Urits [N mm,C +

X =269.46 mm:

Diagrams for Frame Object 62 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 26 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: | Jt: 55 Location
0,000 mm

(269,46 mm) 269,46 mm

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

Dist Load (3-dir)

" 0,00 N/mm

C j at 269,46 mm
Positive in -3 direction

25944, 88

Resultant Shear

Shear V3
106,57 N
at 269,46 mm

Resultant Moment

Moment M2
J 275257 Nerm
R ———————— | at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 269,46 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 62 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~] 1End ot 26 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd | ot 55 Losation
0,000 i
(269,46 mm) [26946

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

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

at 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
B7.16N
at 269,46 mm

Resultant Moment

Moment M3
-16340,28 N-mm
at 269,46 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 269,46 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 62 (UPN80)

End Length Offset (Location) Display Options

Case [EDMB1 _'_J I-End: |Jt: 26 & Scroll for Values
Items leraI[F andT) :_]]Single va\ued_'_] [DDD&.D;‘;} " Show Max
JEnd: |Jt: 55 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Positive in -1 direction

Resultant &xial Force

Axial
1312N
at 269,46 mm

Resultant Torsion

Torsion
-55,42 N-mm
at 269,46 mm

Fieset to Initial Units | Done Units [N.mm,C  ~




Barre n° = 20

X =269.46 mm :

Diagrams for Frame Object 67 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 57 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 28 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Paositive in -3 direction

Resultant Shear

Shear V3
240N
at 269,46 mm

Resultant Moment

Moment M2
-8518.70 N-mm
at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
e —————————— at 269,46 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 67 (UPN80)

End Length Offset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 57 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevalued_ﬂ [UEiUUUUUr;nr:] " Show Max
J-End: | Jt 28 Location
0,000 mm

(269,46 mm) 269,46 mm

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

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

&t 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
B317N
at 269,46 mm

Resultant Moment

Moment M3
258,85 N-mm
at 263,46 mm

Deflections
Deflection (2-dir)
0,000000 mm
= at 269,46 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 67 (UPN80)

End Length Offset [Location) Display Options

Case [COMB1T = I€nd: |Jt; 57 @ Serol for Values
ltems [Axial (PandT) v ||Single valued v | ?000000;:; " Show Max
JEnd )t 28 Lacation
?zggﬂag::m] 26946 m

d Forces in N, C d Torsions in N-mm)

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

at 269,46 mm
Positive in -1 direction

Resultant &xial Force

Axial
22041 N
at 269.46 mm

Resultant Torsion

Torsion
41,10 N-mm
at 269,46 mm

Reset to Initial Units | [ Done Units [N, mm,C

Xx=0mm:

Diagrams for Frame Object 67 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |t 57 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
JEnd: |Jt: 28 Location
0,000 mm

(269,46 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear V3
2410N
at 0,00 mm

Resultant Moment

Moment M2
-2023,59 N-mm
‘ at 0,00 mm

Deflections
Deflection (3-dir)
‘ 0,000000 mm
e e

at 0,00 mm
‘ Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 67 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |End: | Jt 57 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&?;::; " Show Max
JEnd: |Jt: 28 Location
R I

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

Dist Load (2-dir)
3,856E-02 N/mm

at 0,00 mm

Pasitive in -2 direction

Resultant Shear

Shear ¥2
7356 N
at 0,00 mm

Resultant Moment

Moment M3
-18163,28 N-mm
‘ at 0,00 mm
Deflections
Deflection (2-dir)
| 0,000000 rm
et —@—@«§ G

at 0,00 mm
‘ Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 67 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘CUMB] _:J |End: |Jt: 57 & Scroll for Values
Items leraI[P and T) LHSlngIe va\uedL, [DDDDDDD"T;} " Show Max
JEnd: |Jt: 28 Location
0,000 mm

(269,46 mm) 0.00 mm

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

Dist Load (1-dir)
-7.555€-02 N/mm

at 0,00 mm

Paositive in -1 direction

228,4)

Resultant Axial Force

Axial
‘ 200,05 N
’— 20,00 mm

Resultant Torsion

Torsion
41,10 N-mm
at 0,00 mm

Reset to Inial Units | urits [N,mm.C ~



Barre n° =20’

Xx=0mm: X =269.46 mm:

Diagrams for Frame Object 66 (UPN80) Diagrams for Frame Object 66 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case |COMB1 ~| |End: |t 24 & Scioll for Values Case |COMB1 ~| 1End: |t 24 & Scroll for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max tems [Minor (V3 andM2) | [Single valued ~| [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 57 Location J-End: | Jt: 57 Location
0,000 mm 0,000 rm
(269,46 mm) 0.00 mm (269,46 mm) 269.46 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
Dist Load (3-dir) Dist Load (3-dir)
0,00 N/mm 0,00 N/mm
at 0,00 mm at 269,46 mm
Paositive in -3 direction Positive in -3 direction
Resultant Shear Resultant Shear
Shear V3 Shear V3
2410N 2410N
at 0,00 mm at 269,46 mm
Resultant Moment Resultant Moment
Moment M2 Moment M2
4471,53 N-mm -2023,53 N-mm
at 0,00 mm P—_ at 269,46 mm
Deflections Deflections
Deflection (3-dir) Deflection (3-dir)
[l 0,000000 mm 0,000000 o
—— . _aamee at 0,00 mm at 269,46 mm
‘ Pasitive in -3 direction Positive in -3 direction
" Absolute ¢ Relative to Beam Minimum ' FRelative to Beam Ends  Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~ Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 66 (UPN80) Diagrams for Frame Object 66 (UPN80)
End Length Offset (Location) | [ Display Options End Length Dffset (Location) | - Display Options
Case [COMBI1 =~ 1End: [Jt 24 & Seroll for Values Case [COMB1 ~] 1End gt 24 & Scroll for Values
Items IMaior V2 and M3) LI ISmgIe valued L] [UdEIUUUUr;ﬂ"n‘] " Show Max Items [Ma\ol (V2 and M3) L] ISingIe valued L, [UUU&.U;‘;; " Show Max
J-End: | Jt: 57 Location J-End |Jt: 57 Location
0,000 mm 0,000 rm ——
(269,46 mm) 0.00 mm (269,46 mm) [263.45 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
= e Dist Load (2-dir) Dist Load (2-dir)
3,856E-02 N/mm 0,00 N/mm
at 0,00 mm at 269,46 mm
Positive in -2 direction Pasitive in -2 direction
Resultant Shear Resultant Shear
Shear ¥2 Shear V2
B83.95N 7356 N
4t 0,00 mm at 269,46 mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
-39385,31 N-mm -18163,28 N-mm
e 4t 0,00 mm at 269,46 mm
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
0,000000 mm 0,000000 mm
at 0,00 mm at 269,46 mm
Positive in -2 direction Pasitive in -2 direction

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

Reset to Initial Units Units [N, mm.C ¥ Rleset ta Inital Urits Units [N,mm.C _~

Diagrams for Frame Object 66 (UPN80) Diagrams for Frame Object 66 (UPN80)
End Length Dffset (Location) | - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~l 1End: [t 24 & Scroll for Values Case |COMB1 ~l |End: |t 24 & Seroll for Values
ltems [Asal(PandT) ] |Single valued ] %00000;:; " ShowMax ltems [AdalPandT) ] [Single valued | [UUUUDUUn:“nT] ¢ ShowMar
J-End: |Jt: 57 Location JEnd: |Jt: 57 Location
(26346 — (3534 ) s
Equivalent Loads - Free Body Diagram (C d Forces in N, C d Torsions in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir)
-7.555E-02 N/mm

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

at 0,00 mm at 269,46 mm

Positive in -1 direction Positive in -1 direction
Resultant &xial Force Resultant Axial Force

Agial Axial

A179,70N -200,05N

at 0,00 mm at 269,46 mm
Resultant Torsion Resultant Torsion

Torsion Torsion
41,10 N-mm 41,10 N-mm
at 0,00 mm at 269,46 mm

Reset to Initial Units | [ Done Units [N, mm,C Reset to Initial Units | Units [N,mm,C




Barre n° =21

X =396.97 mm:

Diagrams for Frame Object 73 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 60 & Scrol for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
J-End: [t 31 Location
0,000 mm

(396,97 mm) 396,97 mm

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

Dist Load (3-dir)
0,00 Nmm

at 396,97 mm
Paositive in -3 direction

Resultant Shear

Shear V3
3843N
at 396,97 mm

Resultant Moment

Moment M2
-18380,85 N-mm
at 396,97 mm

Deflections
Deflection (3-dir)
0,000000 mm
= at 396,97 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 73 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 60 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL‘ [UUIUUUUUr:yan " Show Max
J-End: [Jt 31 Location
0,000 mm —
(396,97 mm) 238,97 mm

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

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

&t 396,97 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
27.53N
at 396,97 mm

Resultant Moment

Moment M3
294,05 N-mm
at 396.97 mm

Deflections
Deflection (2-dir)
0,000000 mm
4t 396,97 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 73 (UPN80)

End Length Offset [Location) Display Options

Case |COMB1 ~l 1End: |Jt 60 & Seroll for Values
Items |Axial (PandT) L‘ rSinme valued ﬂ [OUU&'U[::; " Show Max
J-End: [Jt 31 Location
0,000 mm
(396,97 mm) 396,97 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 396,97 mm

Positive in -1 direction

Resultant 4xial Force

Axial
163492 N
at 396,97 mm

Resultant Torsion

Torsion
-162,30 N-mm
at 396,97 mm

Reset to Initial Units | [ Done Urits [N mm,C +

Xx=0mm:

Diagrams for Frame Object 73 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t &0 & Scrol for Values
Items [Mmol (V3 and M2) L”Single va\uedll [DDDDDDD;‘"“:; " Show Max
J-End: [Jt: 31 Location
0,000 mm

(396,97 mm) 0 mm

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

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

at 0,00 mm

Positive in -3 direction

Resultant Shear

Shear V3
3843N

at 0,00 mm

Resultant Moment

Moment M2
-3126,79 N-mm
at 0,00 mm

|

Deflections
Deflection (3-dir)
\ 0,000000 rom
“— at 0,00 mm

Positive in -3 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 73 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 60 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd [ ot 3 Losation
0,000

(396,97 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
. Dist Load (2-dir)
-6,757E-02 N/mm
at 0,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 077N
’— at UUD mm

Resultant Moment

Moment M3
-5923,08 N-mm
‘ at 0,00 mm

Deflections
Deflection (2-dir)
\ 0,000000 mm
T —————— at 0,00 mm

Pasitive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 73 (UPN80)

End Length Offset (Location) Display Options

Case [CDMB1 ﬂ I-End: | Jt: 60 & Scroll for Values
Items leraI[F andT) L]]Single va\ued:_] [DDD&.D;‘;} " Show Max
JEnd: |Jt: 31 Location
0,000 mm

(396,57 mm) 0,00 mm

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

Dist Load (1-dir)
-5,128E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant &xial Force

Axial
‘ AB1456N
’— at U,UD mm

Resultant Torsion

Torsion
-162,90 N-mm
at 0,00 mm

Fieset to Initial Units | Done Units [N.mm,C  ~




Barre n° =21’

Xx=0mm:

Diagrams for Frame Object 72 (UPN80)

End Length Dffset (Location) | - Display Options

Case ICDMBT _'_] |End: |Jt 24 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd: |Jt: 60 Location
0,000 mm

(396,97 mm) 0.00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear V3
3843N

at 0,00 mm

Resultant Moment

Moment M2
12127.27 N-mm
at 0,00 mm

Deflections
Deflection (3-dir)
[l 0,000000 mm
—— . e at 0,00 mm
‘ Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Umﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 72 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l 1End: [t 24 & Seroll for Values
Items |MaiorNZandM3] L”Smglevaluedlj [DdDUDUD:"rG " Show Max
J-End: |Jt 60 Location
0,000 mm

(396,97 mm) 0.00 mm

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

Dist Load (2-dir)
-6,757E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
26,05N
at 0,00 mm

Resultant Moment

Moment M3
! 304,92 Nemm
\‘— at U,UU mm
|

Deflections
Deflection (2-dir)
0,000000 mm
at 0,00 mm
Paositive in -2 direction
¢ Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset to Initial Units Done Units N, mm.C v

Diagrams for Frame Object 72 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: | Jt: 24 & Scroll for Values
Items IAxial (PandT) :_J fsingle valued ,11 [DUD&.D;:; " Show Max
J-End: |Jt: B0 Location
N
Equivalent Loads - Free Body Diagram (Ci d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)
-5,128E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
\ 1534 20N
’— at U,DU mm

Resultant Torsion

Torsion
162,90 N-mm
at 0,00 mm

Reset to Initial Units | | Daone Units |N,mm,C ¥

X =396.97 mm:

Diagrams for Frame Object 72 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 24 & Scrol for Values
Items [Mmol (V3 and M2) L”Single va\uedll [DDDDDDD;‘"“:; " Show Max
JEnd: |Jt: 60 Location
0,000 mm e——
396,97 mm) 3%6.97 mm

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

Dist Load (3-dir)
0,00 Nmm

at 396,97 mm
Positive in -3 direction

Resultant Shear

Shear V3
38.43N
at 396,97 mm

Resultant Moment

Moment M2
-3126,79 N-mm
7_ at 396,97 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 396,97 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 72 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L} |-End: |Jt 24 & Scroll for Values
Items [Ma\ol W2 and M3) LHSingIe va\uedl, [DUD&DQ:; " Show Max
JEnd: |Jt: B0 Location
0,000 mm S
(396,97 mm) 396.97 mmn

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

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

at 396,97 mm
Pasitive in -2 direction

Resultant Shear

Positive in -2 direction

Shear V2
- at 396,97 mm

Resultant Moment

Moment M3

-5923,08 N-mm

at 396,97 mm
Deflections

Deflection (2-dir)

0,000000 mm

at 396,97 mm

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Done Units |N.mm,.C

Diagrams for Frame Object 72 (UPN80)

End Length Offset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 24 & Scroll for Values
Items [AxraI[P andT) LHSingIe va\uedl, [DDDDDDD;‘"":; " Show Max
JEnd: |Jt: 60 Location
0,000 mm —
(396,97 mm) 396,97 mm

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

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

at 396,97 mm
Positive in -1 direction

Resultant Axial Force

Agxial
161456 N
at 396,97 mm

Resultant Torsion

Torsion
-162,90 N-mm
at 396,97 mm

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




Barre n°® = 22

X =269.46 mm :

Diagrams for Frame Object 65 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 56 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 14 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Paositive in -3 direction

Resultant Shear

Shear V3
2456 N
at 269,46 mm

Resultant Moment

Moment M2
8663,15 N-mm
at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
- at 269,46 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 65 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 58 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL] [UU‘UUUUUr;“r:; " Show Max
J-End: |Jt 14 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
B7.90N
at 269,46 mm

Resultant Moment

Positive in -2 direction

Moment M3

273.01 N-mm

at 269,46 mm
Deflections

Deflection (2-dir)

0,000000 mm

at 269,46 mm

€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 65 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l 1End: |Jt 56 & Seroll for Values
Items IAxiaI (PandT) Lj rSinQWe valued _:! ?UOUODUrrTr;q " Show Max
JEnd: JI:U 14 Location
0,000 mm
(269,46 mm) 269,46 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ci d Torsions in N-mm)
1,37 Dist Load (1-dir)
0,00 N/mm
— T
41,14 PIRTY  Fosiivein -1 direction

Resultant Axial Force

Agxial
211,37N
at 269,46 mm

Resultant Torsion

Torsion
-41.14 N-mm
at 269,46 mm

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

Xx=0mm:

Diagrams for Frame Object 65 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 56 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
JEnd: [ Jt: 14 Location
0,000 mm

(269,46 mm) 0.00 mm

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

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

at 0,00 mm

Positive in -3 direction

Resultant Shear
Shear V3
‘ 2456 N

’— at 0,00 mm

Resultant Moment

Moment M2
2045,94 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

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 65 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |End: | Jt: 56 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&?;::; " Show Max
JEnd: |Jt: 14 Location
R I o

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

Dist Load (2-dir)
3,856E-02 N/mm

at 0,00 mm

Pasitive in -2 direction

Resultant Shear

Shear ¥2
-78.23N
at 0,00 mm

Resultant Moment

Moment M3
-19423 69 N-mm
‘ at 0,00 mm

Deflections
Deflection (2-dir)
| 0,000000 rm
et —@—@«§ G

at 0,00 mm
‘ Positive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 65 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘CUMB] _:J |End: |Jt: 56 & Scroll for Values
Items leraI[P and T) LHSlngIe va\uedL, [DDDDDDD"T;} " Show Max
JEnd: |Jt: 14 Location
0,000 rm

(269,46 mm) 0.00 mm

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
= Dist Load (1-dir)
-7.555€-02 N/mm
at 0,00 mm
Paositive in -1 direction

121,8 21,

Resultant Axial Force

Axial
‘ 49101 N
| 20,00 mm

Resultant Torsion

Torsion
-41.14 N-mm
at 0,00 mm

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




Barre n° =22’

Xx=0mm:

Diagrams for Frame Object 64 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 25 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 56 Location
0,000 mm

(269,46 mm) 0,00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear
Shear V3
‘ 2456 N

’— at 0,00 mm

Resultant Moment
Moment M2
-4571,26 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 @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 64 (UPN80)

End Length Offset (Location) - Display Options

Case |COMB1 ~| 1End: [t 25 & Scrollfor Values
Items IMa|or [¥2 and M3) Zl lS\ngIe valued z] [UU’UDUUD;;; " Show Max
JEnd: | Jt: 56 Location
0,000 mm

(269,46 mm) 0,00 mm

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

Dist Load (2-dir)
3,856E-02 N/mm

at 0,00 mm

Paositive in -2 direction

Resultant Shear

Shear V2
8868 N
4t 0,00 mm

Resultant Moment

Moment M3
-41920,23 N-mm
4t 0,00 mm

Deflections
Deflection (2-dir)
0,000000 rmm
at 0,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units [N, mm, C

Diagrams for Frame Object 64 (UPN80)

End Length Dffset (Location) Display Options

Case |COMB1 ~l |End: [t 25 & Seroll for Values
Items IAxiaI (PandT) Lj rSinQWe valued _:! ?UOUUDUWTS " Show Max
J-End: |Jt 56 Location
S —
Equivalent Loads - Free Body Diagram (C d Forces in N, Ci d Torsions in N-mm)

Dist Load (1-dir)
-7 555E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Agxial
17065 N
at 0,00 mm

Resultant Torsion

Torsion
-41,14 N-mm
at 0,00 mm

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

X =269.46 mm:

Diagrams for Frame Object 64 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |t 25 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 56 Location
0,000 mm

(269,46 mm) 269,46 mm

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

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

at 269,46 mm
Positive in -3 direction

Resultant Shear
Shear V3

2456 N
at 269,46 mm

Resultant Moment

Moment M2
2045,94 N-mm
g at 269,46 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 269,46 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 64 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~] 1End gt 25 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd | ot 56 Losation
0,000 i
(269,46 mm) [26946

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

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

at 269,46 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
78.29N
at 269,46 mm

Resultant Moment

Moment M3
-19423 69 N-mm
at 269,46 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 269,46 mm
Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 64 (UPN80)

End Length Offset (Location) Display Options

Case [EDMB1 _'_J I-End: |Jt: 25 & Scroll for Values
Items leraI[F andT) :_]]Single va\ued_'_] [DDD&.D;‘;} " Show Max
JEnd: |Jt: 56 Location
0,000 mm

(269,46 mm) 269.46 mm

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

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

at 269,46 mm
Positive in -1 direction

Resultant &xial Force

Axial
19101 N
at 269,46 mm

Resultant Torsion

Torsion
-41,14 N-mm
at 269,46 mm

Fieset to Initial Units | Done Units [N.mm,C  ~




Barre n°® = 23

X =396.97 mm:

Diagrams for Frame Object 69 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 58 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 29 Location
0,000 mm

(396,97 mm) 396,97 mm

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

Dist Load (3-dir)
0,00 Nmm

at 396,97 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-40,13N
at 396,97 mm

Resultant Moment

Moment M2
1914413 N-mm
at 396,97 mm

Deflections
Deflection (3-dir)
0,000000 mm
- at 396,97 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 69 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 58 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL] [UU‘UUUUUr;“r:; " Show Max
J-End: | Jt: 29 Location
0,000 mm —
(396,97 mm) 238,97 mm

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

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

&t 396,97 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
2747N
at 396,97 mm

Resultant Moment

Moment M3
-333.21 N-mm
at 396.97 mm

Deflections
Deflection (2-dir)
0,000000 mm
4t 396,97 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 69 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt: 58 & Scroll for Values
Items |Axial (PandT) Lj rSingb valued l] ?00&.0[:1;; " Show Max
J-End: |Jt 29 Location
0,000 mm
(396,97 mm) 396,97 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 396,97 mm

Positive in -1 direction

Resultant &xial Force

Axial
-1E65,38 N
at 396,97 mm

Resultant Torsion

Torsion
167,80 N-mm
at 396,97 mm

Reset to Initial Units | [ Done Units [N, mm,C

Xx=0mm:

Diagrams for Frame Object 69 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |t 58 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 29 Location
0,000 mm

(396,97 mm) 0.00 mm

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

qé 19144, 13

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

C f—l at 0,00 mm
i hky Fositive in -3 direction

48,131 3

Resultant Shear

Shear ¥3
‘ 013N
’— a 0,00 mm

Resultant Moment

Moment M2
3213,04 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

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 69 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~] 1End: ot 58 & Scroll for Values
tems [Major (/2 and M3) v | [Single valued | iy " ShowMar
JEnd [ ot 29 Losation
0,000

(396,97 mm) 0.00 mm

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

Dist Load (2-dir)
-6,757E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 0E5N
’— at UUD mm

Resultant Moment

Moment M3
-5920,95 N-mm
at 0,00 mm

Deflections
Deflection (2-dir)
‘ 0,000000 mm
e e

at 0,00 mm
‘ Pasitive in -2 direction

" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 69 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 58 & Scrol for Values
Items \Axral[F andT) LJ]Slngla va\uedlj [DUD&.D"T;} " Show Max
JEnd: |Jt: 29 Location
0,000 mm

(396,97 mm) 0.00 mm

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

Dist Load (1-dir)
-5,128E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant Axial Force

Axial
‘ AB45,02N
’— at U,UD mm

Resultant Torsion

Torsion
167.80 N-mm
at 0,00 mm

Reeset to Inial Units | urits [N,mm.C ~



Barre n° =23’

Xx=0mm:

Diagrams for Frame Object 68 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 25 & Scrol for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DDDDDDDnTn:} " Show Max
JEnd: |Jt: 58 Location
0,000 mm

(396,97 mm) 0.00 mm

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

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

at 0,00 mm

Paositive in -3 direction

Resultant Shear

Shear ¥3
‘ 013N
’— at U,DD mm

Resultant Moment

Moment M2
l 12718,05 Nemm
‘—ﬁ-— 20,00 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

ResetkolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 68 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 25 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL] [UU‘UUUUUr;“r:; " Show Max
J-End: | Jt: 58 Location
0,000 mm

(396,97 mm) 0,00 mm

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

Dist Load (2-dir)
-B,757E-02 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear
Shear V2
26817N
4t 0,00 mm

Resultant Moment
Moment M3
-856,51 N-mm

at 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

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 68 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt: 25 & Scroll for Values
Items |Axial (PandT) Lj rSingb valued l] ?00&.0[:1;; " Show Max
J-End: |Jt 58 Location
N —
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)

Dist Load (1-dir)
-5,128E-02 N/mm

at 0,00 mm

Positive in -1 direction

Resultant &xial Force
Axial
-1624E6 N
at 0,00 mm

Resultant Torsion
Torsion
167,80 N-mm
at 0,00 mm

Reset to Initial Units | [ Done Units [N, mm,C

X =396.97 mm:

Diagrams for Frame Object 68 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| |End: |t 25 & Scrol for Values
Items [Mmol (V3 and M2) LHSingIe va\uedL, [DDDDDDD;‘"“:; " Show Max
J-End: |Jt: 58 Location
0,000 mm

(396,97 mm) 396,97 mm

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

Dist Load (3-dir)
0,00 Nmm

at 396,97 mm
Positive in -3 direction

Resultant Shear

Shear V3
-4013N
at 396,97 mm

Resultant Moment

Moment M2
3213,04 N-mm
at 396,97 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 396,97 mm
Pasitive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 68 (UPN80)

End Length Dffset (Location) | - Display Options

Case [CDMB1 L] |End: |Jt 25 & Scroll for Values
Items [Ma\ol W2 and M3) L”Single va\uedll [UUU&?;::; " Show Max
JEnd: |Jt: 58 Location
0,000 mm

(396,97 mm) 396,97 mm

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

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

at 396,97 mm
Pasitive in -2 direction

Resultant Shear

Shear V2
065N
at 396,97 mm

Resultant Moment

Moment M3
-5920,95 N-mm
at 396,97 mm

Deflections
Deflection (2-dir)
0,000000 mm
at 396,97 mm
Positive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm,.C

Diagrams for Frame Object 68 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘CUMB] _:J |End: |Jt: 25 & Scroll for Values
Items leraI[P and T) LHSlngIe va\uedL, [DDDDDDD"T;} " Show Max
JEnd: |Jt: 58 Location
0,000 mm

(396,97 mm) 396,97 mm

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

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

at 396,97 mm
Paositive in -1 direction

Resultant Axial Force

Axial
-1645,02 N
at 396,97 mm

Resultant Torsion

Torsion
167,80 N-mm
at 396,97 mm

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



Barre n® =24

X =468.70 mm :

Diagrams for Frame Object 81 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 64 & Seroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd: |Jt: 23 Location
0,000 mm

(953,70 mm) 468,70 mm

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

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

at 468,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3

5551E-16 N

at 468,70 mm
Resultant Moment

Moment M2

-8,965E-14 N-mm

at 468,70 mm
Deflections

Deflection (3-dir)

1,465E-19 mm

at 468.70 mm

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

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 81 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t &4 & Seroll for Values
Items IMaim[VZandME] L”Smglevaluedl‘ [UUI,UUUUUr:yan " Show Max
J-End: | Jt 23 Location
[og,gggrnm:\nm] [s8870  mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, 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
B24.43N
- at 468,70 mm

Resultant Moment

Moment M3
-81570,01 N-mm
r | S at 468,70 mm

Deflections
Deflection (2-dir)
-0,006135 mm
4t 468,70 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 81 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 L‘ End: |Jt 64 & Scroll for Values
= 5 0,000 mm '
Items IAxlaI (PandT) L‘ ,Slng\e valued L! (0,00 ) " Show Max
J-End: [Jt 23 Location
0,000 mm
(953.70 mm] 468.70 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ce d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 468,70 mm

Positive in -1 direction

Resultant Axial Force
Agxial
000N
at 468,70 mm

Resultant Torsion

Torsion
815 N-mm
at 468,70 mm

Reset to Initial Units | | Done Units |N,mm,C  +



Barre n° = 24°

X =440 mm:
Diagrams for Frame Object 80 (UPN80)
End Length Dffset (Location) | - Display Options
Case |COMB1 ~| |End: |t 22 & Scrol for Values
tems [Minor (V3 and M2) ] [Single valued | [Uoﬂoﬂoﬂrm " ShowMax
J-End: |Jt: 64 Location
0,000 mm

(953,70 mm) 953,70 —

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
o Dist Load (3-dir)
JBE- 15 }
J{*‘“ ! 0,00 N/mm
at 953,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
3553E-15N
at 953,70 mm

Resultant Moment

Moment M2
-9,994E-13 N-mm
at 953,70 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 953,70 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 80 (UPN8O)

End Length Offset (Location) Display Options

Case |COMB1 ~| 1End: |ur 22 & Sciollfor Values
Items [/ Single valued v [[lﬁuﬂuﬂur;nra] " Show Max
JEnd: |Jt 64 Location
0,000 mm

(953,70 mm) 953,70 mm

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

Dist Load (2-dir)
1.45 N/mm

4t 953,70 mm
Positive in -2 direction

Resultant Shear
Shear ¥2

57.33N
i at 953,70 mm

Resultant Moment

Moment M3
51329,79 N-mm
e S e at 953,70 mm

Deflections
Deflection (2-dir)
0,000000 mm
S ——— 4t 953,70 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 80 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 | |End: [t 22 & Scrol for Values
ltems |avialPandT)  v|[Single valued | [DDDUDDUnanG " Show Max
J-End: | Jt: 64 Location
0,000 mm
(953,70 mm) 953,70 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ce d Torsions in N-mm)
Dist Load (1-dir)
0,00 Nmm
at 953,70 mm

Positive in -1 direction

Resultant Axial Force

Axial
000N
at 953,70 mm

Resultant Torsion

Torsion
8,15 N-mm
at 953,70 mm

Feset to Initial Units | [ Done Units [N,mm,C  ~



Barre n°® = 25

X =468.70 mm :

Diagrams for Frame Object 47 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 47 & Scrol for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
J-End: [Jt: 21 Location
0,000 mm

(953,70 mm) 468,70 mm

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

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

at 468,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3

5551E-16 N

at 468,70 mm
Resultant Moment

Moment M2

-8,965E-14 N-mm

at 468,70 mm
Deflections

Deflection (3-dir)

1,465E-19 mm

at 468.70 mm

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

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 47 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| \End: |4t 47 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevaluedll [Elduﬂuﬂur;nr:] " Show Max
J-End: [Jt: 21 Location
0,000 mm

(953,70 mm) 468,70 mm

Equivalent Loads - Free Body Diagram [Concentrated Forces in N, 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
624,90 N
o at 468.70 mm

Resultant Moment

Moment M3
-81735,96 N-mm
ﬁ at 468,70 mm

Deflections
Deflection (2-dir)
-0,006165 mm
at 468,70 mm
Positive in -2 direction
¢ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 47 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |CDMB1 _v_J End: |Jt 47 & Scroll for Values
Items IAxlal (PandT) LJ fsingle valued ll [DOD&.D;:; " Show Max
J-End: [Jt 21 Location
0,000 mm
(953,70 mm) 468,70 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ce d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 468,70 mm

Positive in -1 direction

Resultant &xial Force

Axial
5684E-14N
at 468.70 mm

Resultant Torsion

Torsion
7,23 N-mm
at 468,70 mm

Units [N € =



Barre n® = 25°

X =953.70 mm:

Diagrams for Frame Object 46 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |Jt 20 & Scrol for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
J-End: | Jt: 47 Location
0,000 mm

(953,70 mm) 953,70 —

Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)
o Dist Load (3-dir)
JBE- 15 }
J{*‘“ ! 0,00 N/mm
at 953,70 mm
Paositive in -3 direction

Resultant Shear

Shear V3
3553E-15N
at 953,70 mm

Resultant Moment

Moment M2
-9,994E-13 N-mm
at 953,70 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 953,70 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 46 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~| \End: |46 20 @ Serollfor Values
Items IMaior[\/2andM3] L”Smglevaluedll [UEiUUUUUr;nr:] " Show Max
J-End: |Jt 47 Location
0,000 mm

(953,70 mm) 953,70 mm

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

Dist Load (2-dir)
1.45 N/mm

4t 953,70 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
56,98 N
i B at 953,70 mm
Resultant Moment
Moment M3
51354,74 N-mm
e S e at 953,70 mm

Positive in -2 direction

Deflections
Deflection (2-dir)
0,000000 mm
S ——— 4t 953,70 mm

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

Reset to Inial Linits Urits [N.mm, €~

Diagrams for Frame Object 46 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 | |End: [t 20 & Scrol for Values
ltems |avialPandT)  v|[Single valued | [DDDUDDUnanG " Show Max
J-End: |Jt: 47 Location
0,000 mm
(953,70 mm) 953,70 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ce d Torsions in N-mm)
Dist Load (1-dir)
0,00 Nmm
at 953,70 mm

Positive in -1 direction

Resultant Axial Force

Axial
-5,684E-14 N
at 953,70 mm

Resultant Torsion

Torsion
-7.23 N-mm
s at 953,70 mm

Feset to Initial Units | [ Done Units [N,mm,C  ~



Barre n° = 26

X =375 mm: X=0mm:

Diagrams for Frame Object 51 (UPN80) Diagrams for Frame Object 51 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case [COMB1 ~l 1End: | gt 49 & Scroll for Values Case [COMB1 ~] [End: |Jt 43 & Scroll for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DUDUDUDnTn:} " Show Max tems [Minor (V3 andM2) | [Single valued ~| [DUDDDUD;; " Show Max
J-End: |Jt 27 Location J-End |Jt 27 Location
0,000 mm 0,000 rm
(375,00 mm) 375.00 i (375.00 o) 0.00 i

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

Dist Load (3-dir) Dist Load (3-dir)

0,00 N/mm 0,00 N#mm

at 375,00 mm at 0,00 mm

Paositive in -3 direction Positive in -3 direction
Resultant Shear Resultant Shear

Shear V3 Shear V3

-7.105E-15N ‘ -7.105E-15N

at 375,00 mm ’— at 0,00 mm
Resultant Moment Resultant Moment

Moment M2 Moment M2

2,665E-12 N-mm 0,00 N-mm

at 375,00 mm at 0,00 mm
Deflections Deflections

Deflection (3-dir) Deflection (3-dir)

0,000000 rorm \ 0,000000 rom

at 375,00 mm at 0,00 mm

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

ResetkolnlllalUnﬂi] Done Units |N.mm.C  ~ Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 51 (UPN80) Diagrams for Frame Object 51 (UPN80)
End Length Offset (Location) - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~| |End: |4t 49 @ Scroll for Values Case [COMB1 ~| |End: |t 49 & Scroll for Values
ems [Mojor (V2 and M3) ] |Single valued | i  ShowMax ltems [Major (V2 and M3) | |Single valued | oy ¢ Show Max
JEnd: |t 27 Location JEnd: |t 27 Location
0,000 mm e 0,000 rm
(375,00 mm) 375.00 mm (375.00 m) 0.00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
346,48 Dist Load (2-dir) Dist Load (2-dir)
1.45 N/mm 1,45 N/mm
&t 375,00 mm at 0,00 mm

Positive in -2 direction Pasitive in -2 direction

Resultant Shear

Shear ¥2 Shear ¥2
at 375,00 mm F at 0,00 mm

Resultant Moment Resultant Moment

Moment M3 Moment M3

-51346,40 N-mm 52134,62 N-mm

r" at 375,00 mm e at 0,00 mm

Deflections Deflections

Deflection (2-dir) Deflection (2-dir)

0,000000 mm ‘ 0,000000 mm

at 375,00 mm ’— at 0,00 mm

Positive 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

Reset to Initial Units Done Units |N,mm,C Reset ta Initial Units Done Units [N, mm,C ¥

Diagrams for Frame Object 51 (UPN80) Diagrams for Frame Object 51 (UPN80)
End Length Dffset (Location) | [ Display Options End Length Offset (Location) | - Display Options
Case |COMB1 | 1End: |t 43 @ Scroll for Values Case [COMBI1 ~] IEnd: |Jt 49 @ Scroll for Values
ltems [4xial PandT) v ||Single valued ~| [DDDDDDDnTr:S " Show Max ltems [dsial(PandT)  v][Single valued | [UDDDDDDnTr:} " Show Max
J-End: |Jt 27 Location J-End: Jﬂ tDDZDT Location
0,000 mm ,000 mm
(375,00 mm) 1375,00 mm (375,00 om) 0,00 mm

Equivalent Loads - Free Body Diagram (C: d Forces in N, C d Torsions in N-mm) Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Torsions in N-mm)

Dist Load (1-dir) Dist Load (1-dir)

0,00 Nmm 0.00 N/mm

at 375,00 mm at 0,00 mm

Paositive in -1 direction Positive in -1 direction
Resultant Axial Force Resultant &xial Force

Auxial Axial

000N \ 000N

at 375,00 mm at 0,00 mm
Resultant Torsion Resultant Torsion

Torsion Torsion

-0,56 N-mm -0.56 N-mm

at 375,00 mm at 0,00 mm

Reset to Initial Units | Dane Units |N,mm,C  ~ Rieset ta Inital Units | Urits [N, mm,C v




Barre n° =26’

X=375mm:
Diagrams for Frame Object 50 (UPN80)

End Length Dffset (Location) | - Display Options

Case |COMB1 ~| |End: |t 26 & Scrol for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
J-End: |Jt: 49 Location
0,000 mm

(375,00 mm) 375 mm

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

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

at 375,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
8,882E-16 N
at 375,00 mm

Resultant Moment

Moment M2
-3,331E-13 N-mm
at 375,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 375,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset kolnillalUmﬂ Units |N.mm.C  ~

Diagrams for Frame Object 50 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| \End: |4t 25 & Seroll for Values
Items IMaim [¥2 and M3) L‘ |Smgle vaIuedL‘ [UUIUUUUUr:yan " Show Max
J-End: |Jt: 43 Location
0,000 mm —
(375,00 ) 375.00 mm

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

Dist Load (2-dir)
1.45 N/mm

&t 375,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
317N
T at 375,00 mm

Resultant Moment

Moment M3
52134,62 N-mm
at 375,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
4t 375,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 50 (UPN80)

End Length Offset [Location) Display Options

Case |CDMB1 _'J I-End: |Jt: 26 & Scroll for Values
Items |Axial (PandT) _VJ rSingb valued Ll ?00&.0[::;? " Show Max
J-End: | Jt 43 Location
0,000 mrm
(375,00 mm) 375.00 mm
Equivalent Loads - Free Body Diagram (Cs d Forces in N, C d Torsions in N-mm)
Dist Load (1-dir)
0,00 N/mm
at 375,00 mm

Positive in -1 direction

Resultant &xial Force
Axial
000N
at 375,00 mm

Resultant Torsion

Torsion
-0,56 N-mm
at 375,00 mm

Reset to Initial Units | [ Done Units [N, mm,C



Barre n°® = 27

X=375mm:

Diagrams for Frame Object 49 (UPN80)

End Length Dffset (Location) | - Display Options

Case ‘EDMBT :_J |End: |Jt: 48 & Scroll for Values
tems [Minor (V3 and M2) | [Single valued | [UUUUUUUnTnT] ¢ ShowMar
JEnd: |Jt: 25 Location
0,000 mm

(375,00 mm) 375,00 mm

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

Dist Load (3-dir)
-1.782E-16 N/mm

at 375,00 mm
Paositive in -3 direction

Resultant Shear

Shear V3
-5.971E-14N
at 375,00 mm

Resultant Moment

Moment M2
5,997E-12 N-mm
at 375,00 mm

Deflections
Deflection (3-dir)
0,000000 mm
at 375,00 mm
Positive in -3 direction
" Absolute " Relative to Beam Minimum ' Relative to Beam Ends

Reset kolninalUmlﬂ Done Units |N.mm.C  ~

Diagrams for Frame Object 49 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |COMB1 ~| 1End: |4t 48 @ Serollfor Values
Items IMaim [¥2 and M3) L‘ |Smgle valuedj [EIdUUUUUr;nr;'} " Show Max
J-End: | Jt: 25 Location
0,000 mm —
(375,00 mm) 375,00 mm

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

Dist Load (2-dir)
-1.45 N/mm

&t 375,00 mm
Positive in -2 direction

Resultant Shear

Shear ¥2
54941 N
at 375,00 mm

Resultant Moment

Moment M3
49483,92 N-mm
™ at 375,00 mm

Deflections
Deflection (2-dir)
0,000000 mm
4t 375,00 mm
Positive in -2 direction
€ Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 49 (UPN80)

End Length Dffset (Location) | [ Display Options

Case |CDMB1 _v_J |End: |Jt 48 & Scroll for Values
Items !Amal [PandT) ﬂ 'Slng\e valued Lj [DDUDDDD;:} " Show Max
J-End: |Jt: 25 Location
0,000 mm
(375,00 mm) 1375,00 mm
Equivalent Loads - Free Body Diagram (C d Forces in N, Ce d Torsions in N-mm)
Dist Load (1-dir)
0,00 Nmm
at 375,00 mm

Positive in -1 direction

Resultant Axial Force
Axial
000N
at 375,00 mm

Resultant Torsion

Torsion
-0.65 N-mm
at 375,00 mm

Reset to Initial Units | [ Done Units [N.mm.C  ~

Xx=0mm:

Diagrams for Frame Object 49 (UPN80)

End Length Offset (Location) | - Display Options

Case |COMB1 ~| 1End: |Jt 48 & Scrol for Values
Items [Mmol (V3 and M2) ﬂISmgIe va\ued_ﬂ [DUDDDUDr;nnr:; " Show Max
JEnd: |t 25 Location
0,000 mm

(375,00 mm) 0.00 mm

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

Dist Load (3-dir)
-1,782E-16 N/mm

at 0,00 mm

Positive in -3 direction

Resultant Shear
Shear V3
‘ 7105E-15N

’— at 0,00 mm

Resultant Moment

Moment M2
-3,865E-12 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

Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 49 (UPN80)

End Length Dffset (Location) | - Display Options

Case [COMB1 ~l 1End: ot 48 & Scroll for Values
Items [Ma\m V2 and M3) j{single va\uedll [DUDUDUDr;nnr:; " Show Max
J-End: | Jt: 25 Location
e O

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

Dist Load (2-dir)
-1.45 N/mm

at 0,00 mm

Positive in -2 direction

Resultant Shear

Shear ¥2
‘ 385N
EE— | 20,00 mm

Resultant Moment

Moment M3
-54252,98 N-mm
at 0,00 mm
Deflections
Deflection (2-dir)
‘ 0,000000 mm
= at 0,00 mm
‘ Pasitive in -2 direction
" Absolute " Relative to Beam Minimum @ Relative to Beam Ends

Reset ta Initial Units Units |N.mm.C  ~

Diagrams for Frame Object 49 (UPN80)

End Length Offset (Location) Display Options

Case |COMB1 ~l IEnd: |t 48 & Scroll for Values
Items leraI[P and T) j‘Single va\ued;‘ [UUD&.D"T:} " Show Max
JEnd: |Jt: 25 Location
(7500 T—

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

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

at 0,00 mm

Positive in -1 direction

Resultant &xial Force
Axial
‘ 000N

’— at 0,00 mm

Resultant Torsion

Torsion
-0,65 N-mm
at 0,00 mm

Reset to Initial Units | Units |N.mm.C ~



Barre n° =27’

Xx=0mm: Xx=375mm:

Diagrams for Frame Object 48 (UPN80) Diagrams for Frame Object 48 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case [COMB1 ~l 1End: | gt 24 & Scroll for Values Case [COMB1 ~] 1End: |t 24 & Scroll for Values
ltems  [Minor (v3 andM2] v |[Single valued | [DUDUDUDnTn:} " Show Max Items [Mmol (V3 and M2) j {Smgle valued _j [DUDDDUD;; " Show Max
J-End: |Jt 48 Location J-End: |Jt 48 Location
[Ugggoogmn:m] 0.00 mm [03220031""1,“] 37500 mm
Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Moments in N-mm)

Dist Load (3-dir)
-1,782E-16 N/mm

at 375,00 mm
Positive in -3 direction

Dist Load (3-dir)
-1.782E-16 N/mm

at 0,00 mm

Positive in -3 direction

3,98E- 12

Resultant Shear Resultant Shear
Shear V3 Shear V3
‘ 6,040E-14 N -6.416E-15N
’— at 0,00 mm at 375,00 mm
Resultant Moment Resultant Moment
Moment M2 Moment M2
6,139E-12 N-mm -3,982E-12 N-mm
‘ at 0,00 mm = at 375,00 mm
Deflections Deflections
Deflection (3-dir) Deflection (3-dir)
\ 0,000000 rom 0,000000 rom
at 0,00 mm at 375,00 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

ResetkolnlllalUnﬂi] Done Units |N.mm.C  ~ Reset ta Initial Units Done Units |N.mm.C  ~

Diagrams for Frame Object 48 (UPN80) Diagrams for Frame Object 48 (UPN80)
End Length Offset (Location) - Display Options End Length Dffset (Location) | - Display Options
Case |COMB1 ~| |End: |4t 24 @ Scroll for Values Case [COMB1 ~| 1End ot 24 & Scroll for Values
5 0,000 mm 2 0,000 mm o
Items ‘Ma|or [¥2 and M3) _v_J !Smgle valued _ﬂ (0,00 mm) " Show Max Items [Ma\ol W2 and M3) ﬂ {Smgle valued L‘ 0,00 rom) " Show Max
JEnd: |Jr 48 Location JEnd:|Jt 48 Location
0,000 mm e 0,000 rm S
(375,00 mm) 000 mm (375,00 mm) 375,00 mm
Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm) Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated Moments in N-mm)
16 Dist Load (2-dir) Dist Load (2-dir)
’ 1,45 N/mm -1.45 N/mm
at 0,00 mm at 375,00 mm
Positive in -2 direction Pasitive in -2 direction
Resultant Shear Resultant Shear
Shear ¥2 Shear ¥2
4t 0,00 mm ~ at 375,00 mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
46594,75 N-mm -54252,98 N-mm
4t 0,00 mm at 375,00 mm
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
[ 0,000000 mm 0,000000 mm
Y 4t 0,00 mm at 375,00 mm
‘ Positive 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

Reset to Initial Units Done Units |N,mm,C Reset ta Initial Units Done Units [N, mm,C ¥

Diagrams for Frame Object 48 (UPN80) Diagrams for Frame Object 48 (UPN80)
End Length Offset (Location) | - Display Options End Length Offset (Location) | - Display Options
Case |COME1 ~| IEnd: |t 24 @ Scroll for Values Case [COMB1 ~l [End: |t 24 & Serollfor Values
Items !Axlal [PandT) ﬂ !Sing\e valued lj [DOD&.DnT"rS " Show Max Items ’Axral PandT) ﬂ {Single valued .ﬂ [DUD&.D;;; " Show Max
J-End: |Jt 48 Location JEnd: |Jt: 48 Location
0,000 mm 0,000 rm —
(375,00 mm) 0.00 mm (375,00 mm) 375.00 mm
Equivalent Loads - Free Body Diagram (C: d Forces in N, Ci d Torsions in N-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in N, Concentrated Torsions in N-mm)
Dist Load (1-dir) Dist Load (1-dir)
0,00 N/mm 0,00 N#mm
at 0,00 mm at 375,00 mm
Positive in -1 direction Positive in -1 direction
Resultant Axial Force Resultant Axial Force
Axial Axial
\ 000N 000N
[— at 0,00 mm at 375,00 mm
Resultant Torsion Resultant Torsion

Torsion Torsion
-0,65 N-mm -0,65 N-mm
at 0,00 mm at 375,00 mm

Rieset to Inial Uinits | [ Done Units [N.om.C ~ Resetto Iniial Units | urits [N.mm.C ~




