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1 INTRODUCTION

This tutorial is a tool to start the understandridhow Sargon works. No special efforts to
have a realistic structure have been made, hovikigewill explain several features of the program.

By following this tutorial you will be able to:

Create a dummy fem model of a simple structure
Assign materials and cross-sections

Assign nodal constraints, end releases and coonecbides
Assign rigid offsets

Define load cases, load combinations and loads

Set and perform a linear static analysis

Analyze results with post processing tools

This tutorial is approximately 70 pages long beseawe have explained step by step

anything with images, however it takes very few um@s to actually do these things.

NOTES

1. When a command is called for the first time irstHbcument, there is also a reference to the
menu to which it belongdMenu  Command nameor Menu  Submenu Command name if
the command has a button in the toolbar, its figize follow command name. Sometimes just the

figure is shown to refer to a command.

2. If you do a wrong operation, end all commands gireg ESC or mouse right button, once for

each active command), then usgit  Undo ﬂ
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2 HOW TO BUILD A SIMPLE DUMMY STRUCTURE

2.1 STEP 1: GETTING THE FEM ELEMENTS
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Use File Saveg to save the model. Remember to save the model tsnas for

example after significant modifications or aftegraat amount of operations.

In Sargon it is possible to add nodes firstly, #reh use them to define finite elements, or to

add nodes while adding finite elements. The seewais usually the easiest and fastest one.

To add beam elements use the commiilash Beam and Trusses Add ﬂ The
following dialog appears:

Adding of beams and trusses L‘E—J

Element Section Mumber Mode

Eutrude zelected nodes

Cancel

Ir the following, pressing any key, except CR and arraws,

implies a node add.

In this dialog, the following parameters must bérasl:

element kindbeam or truss): choose “Beam” by clicking theifig (it becomes red);

third node it defines elements orientation; leaving it eqeall means that strong axis (i.e. the
axis normal to web in H cross-section elements) véldirected in +Y direction;

mock: by choosing “Multiple”, the first node of elemam1 will coincide with the second node
of element n; the command will not end until a tiglck with the mouse or ESC;

optionally, a cross-section can be assigned.

Castalia s.r.l. - all rights reserved-
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Note that it is possible to add elements extrugirgyiously selected nodes; we are not going to use

this mode here.

Pressing OK we exit from the dialog and we are ygachdd beam elements. Currently there are

no nodes in our model: press the spaceibarder to add the first node. The following digl

appears:
Adding of a node &J
E Coordinate #
|D Coordinate '
Cancel
|D Coordinate £

Coordinates of first node must be defined. We eané 0, 0, 0 and press OK.
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Note: it is possible to change current units wite tommand Edit Select Units ﬂ; data we
introduce must be expressed in current units amdptogram gives us information using current

units. They can be changed anytime. Current umédteose shown in the bottom right box.
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GR=1 | TMNK=1 EC3 |case= 0 SEC

G N s o ca

The first node of the first beam element has belsled; press the space lzmain to add the

second node:

F b
Adding of a node in relative coordinates ﬁ

m
by

Cancel
0 0z

For the second node we must define the distance fhe first one. Type “3500” in the DZ

box and press OK to add a vertical element, whexsgth is 3500mm.
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5 |, /

™ Active commmand: Add B&T. ESC or right button to stop.

For Help press F1

The command does not end until we press ESC or thight button of the mouse

Since we are in the “multiple” mode, the seconden®also the first of next element; press
the space baagain to add the second node of the second elear@htype “4500” in the DX box: a
horizontal element will be added.
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Now press the space bar agdiype “-3500” in the DZ box and click OK to inséhie other

vertical element of the frame.
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Now we can end the command by clicking the rigttdouof the mouse.

UseDraw Enclose@ to include and center the whole structure in theow.

We want to add diagonal elements with a V-shaperseh first of all we need to divide the

horizontal element in two parts, using the commigledh Beam and trusses Divide bt ﬂ

This command acts on selected elements so, bedorg i, we have to select the proper element.

With Edit ~ Select Objectsﬂ open the dialog where “beams and trusses” mushbsen.

[ Objects LéJ ]

Select all Objects to be Selected

Plates
Membranes]

ALL
q eam
Tusses Superel.
Sp%gs Solid
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Now click near the axis of the horizontal eleméinivill be displayed in blue, because it is seldcte
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With Divide bt E command we can now divide the element in two parts

Divide Beams or Trusses @
2 Number of elements

Cancel |

Keep “2” as number of elements and click OK.

A selected node shows that the element has besediv
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Execute the commaridesh Beams and trusses Add ! to add the diagonal elements.
Keeping the “multiple” mode and third node “1”, novhoose “truss” because we want these

elements to bring only axial forces, then press OK.

Adding of beams and trusses @
Element Section Mumber Maode
1
Third node

Eutrude zelected nodes

Caticel

Ir the following, pressing any key, except CR and armows,
impliez a node add.

Clicking nodes A, B and C in sequence, two truements will be added.
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Right click with the mouse to end the command.

Now copy the frame in order to get the second @wdect all the finite elements with the

commandedit Select All J All the elements are in blue.

Use the commanhllesh Copyﬂ to get the second frame. The following dialog aype

Choice of Input Mode &J

b ode

Modes Humeriz

By choosing “nodes” two nodes in the scene wouldrdmired to define the translation

vector. Here we are going to use the “Numericaltiséclick it).
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A new dialog appears: type “5000” in the DY boxddhe selected elements will be copied in

+Y direction at a distance equal to 5000mm fromahginal elements.

F b
Vector input: copy, extrusion, normal definition, etc, Iﬁ

1] D a00a0 oy 1 DZ
Cancel
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UseEdit Select Noneﬂ command to unselect all the elements.

Now add the elements connecting the frar!_l.'

Choose “Beams”, “Single” mode and a third node étu3 (axis to pointing to the infinite in

+X direction)
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Adding of beams and trusses Iﬁ

Element Section Number Mode

T

Trass Third node

|
" |
Multiple

Extrude zelected nodes

Cancel

It the following, pressing any key, except CR and armows,

implies a node add.

Press OK and click nodes A and B (see followingufy, then C and D. Elements in Y

direction will be added. End the command with E$@ouse right click.
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Select the new elements and divide them in twcspad previously dor!l.
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Now add the diagonal elements in Y-Z plane. C!I and chose “Truss” keeping the other

parameters.

Adding of beams and trusses ﬂ

— Element — Section Mumber - —Mode

|

— Third node

-

Estrude zelected nodes

Cancel |

| the following, pressing any key, except CR and arrows,
implies a node add.
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Click nodes A-B, then B-C, then D-E and finally E¢see following figure) to add the

elements; then press ESC (or mouse right buttoehdothe command.

All the elements of our simple structure have bagahed.

2.2 STEP 2: ASSIGNING MATERIALS AND CROSS-SECTIONS

To assign the material, select all the elemﬁ then useéedit  Properties  Material

ﬂ command. A dialog appears, and we have two pdiisii to click NO and manually define
material data, or click YES and choose between niadgan the archive. Click YES.

Another dialog appears: by clicking “Model” we cduthoose between the materials present

in the model (currently: none). Click “Archive” tthoose between archive materials.

Castalia s.r.l. - all rights reserved 6



Note: with software S.A.M.B.A.© by Castalia s.nbt included in this demo version, the archive

can be expanded adding new materials.

Scroll with the bar and choose S235 steel.

When S235 is highlighted, click “Apply” (or doubddick its row) to assign it to selected elements.

All the elements now have S235 assigned.

Castalia s.r.l. - all rights reserved -/



Unselect all the elements . UseDraw Redraw to refresh the view; use it anytime

a refresh is needed.

Select only vertical elements clicking on them. Wlyeu click in the view, commangdit

Select Click is automatically activated.

Notes: if you wrongly select another element thaousl not be selected, just click again on it to
unselect it. There are more ways to select elemesitgy boxes and polygons, or defining filters:

see the guide for more information.

Now useEdit  Properties Cross-section  to assign the shape to those elements. As
for the material, the choice of NO in the dialogplies the definition of cross-section parameters

(see the guide). Click YES to choose between aectigss-section.

Clicking “Model” we enter current model shapes arehthat is currently empty. Clicking
“Archive” we enter in Sargon archive, which has mdhan 10000 shapes, and can be further
expanded with software S.A.M.B.A.©, not includedthis demo version. Available cross-sections
are welded, rolled, cold formed, composed, etc. desired shape can be added with S.A.M.B.A.

Castalia s.r.l. - all rights reserved 8



In order to extract only a part, and not the whatehive, we can set some filters. For

example, we can limit the choice to HEB shapekirgthe corresponding box.

Clicking “Archive” we can choose only between di#at HEB shapes. Double cli¢kE 160
B or highlight it and press “Apply”.

Castalia s.r.l. - all rights reserved.9



Unselect all the elements and redraw the view

Select all the horizontal elements by clicking barn.

Use  again and click YES in the first dialog.

Castalia s.r.l. - all rights reserve@0



Remove the tick from HEB, then ti¢RE and press “Archive”.

In the new dialog, containing a part of the erdirehive, double clickPE 20Q

Unselect all the elements .

Select all the diagonal elements by clicking omthe

Use  and choose YES in the first dialog.

Remove the tick from IPE, then titkH ] [ in “Composed” section and click “Archive”.

Castalia s.r.l. - all rights reserve@-l



In the new dialog, containing a part of the enérehive, double clicRUPNH80_12 that is
two UPN 80 at a distance of 12mm.

Material and cross-sections have been assigndtthealements.

Uselnquire  Beams to check the correct property assignment: thevathg property
sheet appears: click on “Properties” to view creastion and material of the nearest element to

mouse pointer.

Right click to end the command and exit from thelalj.

In the same way, also trusses can be inquired

Castalia s.r.l. - all rights reserve@2



2.3 STEP 3: REVIEWING ELEMENTS ORIENTATION

A simple way to check elements orientation is te cemmand/iew Solid : instead of
finite elements, 3D objects are displayed withrtlediective shapes, and it's easy to find elements

with a completely wrong orientation. More refinezhtrols will be explained afterward.

Zoom commands can be used to see a close-up sfirtlwture:

Draw ZoomIn , then click two opposite corners of the portiorttef view to be zoomed,;
its opposite iZoom out
Draw  Zoom In Click : each click zooms a step in; its oppositéa®m out click

Usemouse wheelo zoom in or ou..

Use again to return to standard display mode, andDwaey  Enclose  to include the

whole structure in the window.
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Another way to check the orientation is to &®w Orientation : the following dialog

appears

where:

ElementsAll displays orientation for all the elemerBglecteddisplays only the orientation of

selected elements
Display. Detailed displays the cross-section shape in the midpdimlement axesComplete

shows axes 1, 2 and Syntheticdisplays axis 2 only andothing hides all orientations

Size in mmdefines size of “Complete” and “Synthetic” modes

Detailed

Castalia s.r.l. - all rights reserve@4



Complete

Synthetic
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Finally, Inquire  Beams  can be used (property page: “Orientation”):

Third node is used to define orientation for this EEment: N3 is equal to 3 (a node to the infinite irX direction)

2.4 STEP 4: ASSIGNING NODAL CONSTRAINTS

Use the command Objects to select nodes.

Unselect all the nodes , then click on 4 lower nodes to select them.
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UseEdit Properties Nodal Constraints command: the following dialog appears.

Keeping the current ticks, the 6 degrees of freedbeelected nodes will be constrained. press OK.

Unselect all the nodes and redraw the view

Lower nodes are constrained and circles are diedlay them; 6 yellow pixels mean that all

degrees of freedom are constrained.
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Constraints symbol (with detail)

2.5 STEP 5: ASSIGNING END RELEASING AND CONNECTION CODES

Truss elements, by definition, are hinged. For belements, end releases can be assigned in
order to switch from a fixed joint to a differenh# of connection (for example enabling a rotation

or a translation between two connected finite eles)e

In Sargon, end releases are definecEdit  Constraints End releases . It work in
two ways:automati¢ with a previous selection of proper nodes andrbeements, andhanual

clicking one by one the extremes of the elements.

The command can also be use to define “connectales’; this codes are used to tell the
program that a member ends in that point, but rib reteases are applied. Connection codes are
useful to fix hierarchies between members (whicé isrthe master and which ones are the slaves)
and to define splice joints interrupting alignedmiers. Note that connection codes do not modify
structure behavior, unlike end releases do.

End releases and connection codes definition ig Maportant to fix joints kind for automatic

offsets assignment in Sargon and for connectiardysh CSE, a software by Castalia srl.
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Example: four aligned elements with same orientatim cross-section and material: the connection codaeans

that there are two different members (member A = kement 1 + element 2; member B = element 3 + elentet)

In our model we have diagonals modeled with trdements, so they are already hinged;
horizontal beams are fixed to vertical elementsl @are continuous in middle nodes where diagonal
elements are connected. Just define connectiorssdodmark as slaves horizontal element when

they connect to pillars.

As already said, end releases can be added autathatr manually; here we are going to

use the second mode, see the guide for informatimut the first one. Udend Releases : the

following dialog will appear.

Tick “Connection” to apply connection codes onlgl&Manual” to choose the desired mode,
then click OK. Note that ticking any translation mtation, end releases will be defined, with the

corresponding component left free.
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Back in the view, if we move mouse pointer neaatbeam element extreme, a red circle

highlights it. If we click that extreme, a connecticode is applied.

Click the 8 extremes where horizontal members rieepillars to get the following situation.

Click ESC (or mouse right button) to end the comehan

Notes: truss elements are always slaviésyou click a wrong extreme, you can end current

command and usendo to cancel last operation; otherwise you can camtinthen usé&nd

Releasesgain removing tick from “Connection” and clickelend release that must be removed.
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2.6 STEP 6: ASSIGNING OFFSETS

In Sargon there are three ways to assign offde@setcommands are:

Mesh Beams and trusses Offsets
Snap over locus

Reset offsets

See program guide for information about first twoonenands, here we are going to use the
last one.Reset offsetscommand automatically assigns axial offset to ctete slave members
belonging to hierarchic nodes, in order to preem@rlapping with masters (a node is hierarchic if
there is a master and one or more slaves). The emchracts only if all the finite elements
constituting a member are selected. This commaaines that involved elements have an assigned

shape.

Use Objects and choose “Beams and trusses”. Select one byabrtbe horizontal

elements (or, in this case all the elements using the other elements are master elements or

trusses, s®eset offsetsloes not act on them).

UseMesh Beams and trusses Reset offsetcommand: click YES in the first dialog to

continue; the following dialog appears:

4 hierarchic nodes have been found: axial offsétde applied to slave elements belonging

to those nodes: in practice, slave members (tHabevieft selected) will be shortened.
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The shortening of slave elements avoids overlapgingd this can be seen with a solid view.

Solid view (top, detail): with automatically addedoffsets there is no overlapping between pillar andorizontal beams

Note: in the previous image diagonal elements aredisplayed, because the pillar and the beams

have been extracted selecting them and using Dratxtract . See program guide for more

information about this command.
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3 HOW TO DEFINE LOAD CASES AND LOAD COMBINATIONS

3.1 LOAD CASES DEFINITION

First of all, we have to define load cases. UsectramandeEdit Cases Add to add

a new load case. The following dialog appears:

Load case kind must be defined (permanent, varisbt@w, etc.): choose “Gravity”.

Load case name must be defined: for exam@e&pttural weight

Yo.1,2 coefficients must be defined when automatic geioeraf load combinations is used

(this command is not available in demo versionheotvise they are useless data.

Click OK to add the load case.

Active load case is reported in the bottom-righk.o®o modify or delete a load case, use

Edit Cases Modify , then highlight a load case in the dialog withragke click and press

“Modify”, or double click the corresponding row.
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Add two more load cases using . The kind of load case 2 will be “Permanent” ahdase

“Variable” for load case 3.

To switch between load cases, skt Cases Next andPrevious . In addiction,

Edit Cases Modify can be used: highlight a load case in the didloen click OK.

3.2 LOADS APPLICATION

Switch to load case 1 (gravity) and select all beam amstelements

With Edit Loads  Gravity command, self weight of selected elements can be

automatically added: after its execution, thisalighppears:
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Keep current parameters and click OK to define &l l;n —Z direction equal to 100% of
elements mass. Sargon adds uniform loads for beaowmsding to elements material and shape and

nodal forces for trusses, considering also elementgh.

Unselect all the elements .

Switch to case 2 (permanent) .

In this case we want to apply uniform loads on zumtal elements, for example roof and
other non-structural loads.
We should click on these elements one by one &csétem, as previously done, but let's

see how to select elements with a box.

First of all, change view witbraw  Standard view command. In the dialog, click

+XorzY.
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Now useEdit Select Box and click two points in the view which include tineper

plane of the structure: all the elements havindnleotremes in the box will be selected. After that,

useStandard view and choose ISO view.

Castalia s.r.l. - all rights reserve@6



To add uniform loads, udedit Loads Add . The following dialog appears:

To add uniform loads to selected elements, rembgetitk from “Manual” and click the

button highlighted by an arrow in the previous figiuThis dialog appears:
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Type “-5” in the Z box, then press OK: a unifornadoequal to 5N/mm in —Z direction will

be added to selected elements.

Note: in this document dummy loads are definedyder to easily explain Sargon commands and

work steps. For the same reason, few load casedcatbdcombinations are used, because the tens

of cases and hundreds of combinations requiredidnydards are useless for this tutorial purpose.

Unselect all the elements and switch to case 3 (variable) .

Select with a click the pillars shown in the folliow figure.
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UseEdit Loads Add , then remove the tick from “Manual” and cliokiform loadbutton.
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Type “—4” in the Y box, then press OK: a uniformatbequal to 4N/mm in =Y direction will
be added to selected elements.

Note: see program guide to learn how to defineedsffit load kinds (nodal, concentrated, linear,

thermal, settlements, etc.) and how to inquire anadlify actions.

3.3 COMBINATIONS DEFINITION

In Sargon, 6 different sets of load combinationS)Can be defined. The active one is shown

in bottom-right box.
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To modify or activate a combination set, us#it Combinations Modify sets

Here we are going to use combination set 1 onl\{C&:e the guide for more information.

There are three ways to define combinations:

Edit Combinations Add
Generate  * * not available in demo version
Import
With automaticgeneration hundreds or thousands of combinations can bedaditd a
single click after the definition of some paramst@dimit states or allowable stress design, load

cases simultaneity, etc.); this command is notlabi in demo version. It is also possible to

import combinations from an external txt file. See th&lgdor more information.

To manually add a combination, use: . The following dialog appears.

Castalia s.r.l. - all rights reservedhl



Optionally, a name can be defined for the combamatin “Multipliers” box all load cases
are present, and user must define a multipliereflach one. For example, to add the following
combination:

13" Loadcasel + 10Loadcase?2 + 0,0Loadcase3

type the corresponding multipliers in the dialog:

or simply:

Note: you can also copy and paste those lines &dext.

Pres9OK to add the combination.
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Now add two more combinations:

OK

OK

UseEdit Cases Next andPrevious to switch between load combinations and

cases. First combination is after last case.

To go to desired load combination, alsdit Combinations Modify can be used:
highlight a load combination in the dialog, theicklOK. This command can also be used to

modify a combination, double clicking it or pregsitModify” button.
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4 HOW TO SET AND PERFORM A LINEAR STATIC ANALYSIS

4.1 PRELIMINARY OPERATIONS

Before setting and performing an analysis, be twateyour model is correct:

first of all check geometry, elements kind, elersantterial, cross-section and orientation;
then check end releases and constraints: rigidom®tnust be prevented,

check load cases and applied loads.

If you followed step by step this document, yourad actually need the following operations,

even if they are recommended anyway:

useMesh Nodes Clean to delete “free” nodes not belonging to any eletnen
useMesh Nodes Display double  to find eventual double nodes and repair mesh;
useMesh Doubleelementsand tick “Select and list double...” in the dialogfied eventual

doubleelements.
Check resultants in each load case selecting allettments and usingquire  Selected

objects Loads

See program guide for more information about tleesemands.

4.2 SETTINGS

End all commands, then usde  Analyze

Note: you can also execute this command while soiimer commands are still active: a

dialog will ask you if they must be automaticaélynminated. Choose YES to continue.
The following dialog appears:
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tick “Static” to require a linear static analysis

All the other options and settings are not requirethis case, because:

shear areas have not been definedAd if defined is useless;

in this model we have beam and truss elements soljinite elementssetting is not required;
the model is really small, so we do not need tandehodesRenumbering or Memory
allocation options; for the same reason we do retrtoStop after assemblyto find out best
renumbering choice;

there are not degrees of freedom without associstiffdess:Inactive dofs: kii !=0 is not
required;

tick Sparse matrixto use sparse solver, but in a small model ibisrequired,;

we do not have plate-shell elementsPsiling Factor is useless.

For more information about these controls see arogyuide.
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4.3 LINEAR STATIC ANALYSIS

After ticking “Static” press OK to start the anadl/he analysis.

A dialog asks to save file: chooses! CLEVER® solver will start and the following mateps
will be displayed: matrix assembling and reductisalving, outputs writing (displacements and

stresses), constraint forces computation. ***
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After that, this dialog appears:

Choose _¥s to execute a preliminary and automatic solviegability check with
Checksolvers© (this program is also used by Caststli to check new Sargon releases). The

following text file will be opened:

Applied forces and constraint reactions are contpamesach load case, and residuals are

computed. Also application points are valued.

Now the model is ready for post-processing andlieanalysis.
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5 HOW TO ANALYZE RESULTS (POST PROCESSING TOOLYS)

5.1 NOTES

UsePost No post to remove any post processing information fromsitreen.

UseEdit Loads Previousor Next to display results in desired load case. Use also

Edit Loads Modify to select a load case.

Use Edit Combinations  Previous or Next to display results in desired load

combination. Use alsBdit Combinations Modify to select a load combination.

Envelope tools while using a very large numberarhbinations in a model with a large number

of elements may require a considerable computdtiona.

Some post-processing commands are not availaldernmo version (for example thoseRost

Modal submenu, which refer to modal analysis, see 7.2).

If the structure is subject to modifications (eletseremoval, cross-sections change, loads

addiction, constraints modification etc), all residre lost.
When there is a reference tmé&ximum and minimum values in all load combindtibmeans
in all combinations of active combination set.

5.2 DISPLACEMENTS

All displacements display/inquire commands ar®ast Deformed Available commands

are the following:

Post Deformed With Undeformed : use this command to display an undeformed view of

the structure and its amplified deformed view inreat load case or combination.
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Post Deformed Deformed : displays amplified deformed view only.

Load case 1: deformed + undeformed (left) and defaned only (right)

Post Deformed Scale : use this command to define displacements muetigli

(amplification of deformed views): the followingadog appears:

Remove tick from “Automatic scale”, then type a newltiplier in K box. “Use spline” to

display better deformed views.
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Post Deformed Map: this command opens a dialog in which a transtatio rotation
component must be chosen: clicking OK, that digraent will be shown in the screen with a

colored map (displacements are in current units).

Note: useView  Objects and tick nodes to display nodes. The following geawill be

displayed:

UseNo post  to remove post processing information from thesor
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Post Deformed Inquire : this command gives information about nodal disphaents in

current load case or combination. The followingahizappears:

N = node number, TX, TY, TZ = translations, RX,RY, RZ = rotations

The displacements of the nearest node to mouséepaouill be shown in the dialog. If you
click a node, its displacements will be fixed ie tthalog. Click the right button once to get bazk t

node choice, twice to end the command.

Post Deformed Internal : use this command to know internal displacemeritisinvoeam
elements in current load case or combination. Aodiappears; click a beam element and scroll

along its axis to know internal displacements m desired point.

In the dialog,N is the number of the chosen beam elemeng,the distance from the first
extreme andsiis the non dimensional abscissa from first n@}SY, SZare the three translations
of the point relative to global reference systdr, T2, T3 are the three translations of the point

relative to local reference system & translation vector resultant.
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Right click twice to switch to another element;c¢brto end the command.

Post Deformed Extremes gives maximum and minimum displacements and artation

selected nodes in current load case or combination.

For example, select all nodes before using the camim Nodes , then execute

the command. The following dialog will appear:

Post Deformed Envelope extremess similar to previous command, but it gives maxim
and minimum displacements and rotations on selectetks in all load combinations of current

combiset.
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Post Deformed  Envelope extremes (relative) gives maximum and minimum relative

displacements between selected nodes, in all loatinations. For example, deselect all nodes

and select with a click only upper and lower noéfla pillar, then execute the command: in this
case relative displacements between chosen nodegivaan, and this information can be use to

valuate compression in the pillar.

5.3 INTERNAL ACTIONS AND STRESSES IN BEAMS AND TRUSSES

All internal actions, stresses and plastic explmitadisplay/inquire commands for beams and

trusses are iRost  Stresses BSubmenu.

Let's see how to display internal actions diagram&lements.

First of all, deactivate or activate Selected or to chose if diagrams must be

displayed on all elements or on selected elemariis o
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Activate  Envelope to see maximum and minim values in all load commsg, or

deactivate it  to see diagrams in current load case or combimatio

Activate  Local to see diagrams in elements local reference sgstendeactivate it

to see diagrams in global reference system. Ifitstecase, following buttons will be displayed
as N, T2, T3, M1, M2 and M3, in the second casg t# be displayed as Tx, Ty, Tz, Mx, My and

Mz. Choose an internal action component between:

Finally, choose an internal action:

Axial force — Tx
Shear 2 - Ty
Shear 3 -Tz
Torque — Mx
Bending 2 — My

Bending 3 — Mz

As already said, those buttons change in functiobocal state, so on the same button you
will see “N” if Local is active or “Tx" if Local isnot active, etc.

In trusses there are no moments; using Local refeeesystem, in trusses there is Axial

Force N only.

For example, the following setting will display akiorce in all beams and trusses, in their

local reference system, in current load case orbagetion.

Envelope OFF = diagrams in current load case/combination
Selected OFF = diagrams on all elements

Local ON = diagrams in elements local reference system
Axial force ON = displays axial force

With these settings, the following will be displaye
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Now select a pillar and activat®cal to see axial force only on that element:
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Notes: if changes are not displayed immediatelgResiraw  to refresh the view. Envelopeis

not active, switch between load cases/combinations and results will be updated in real time.

Use Section number  to have more refined diagrams or coarse ones. fhgpdesired

number of sections in the dialog that appears. Us&cale  to see greater or smaller diagrams.

No post  to remove all post-processing information from ew.

Use Inquire internal actions to know internal actions in the desired element. A

dialog appears: for example, choose “Beams”.
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A dialog appears: click a beam element, than safolig its axis and internal actions will be
displayed in the corresponding point (asRarst Deformed Internal, x is the distance from
the first extreme andsiis the non dimensional abscissa from first n@Zlezk mouse right button to

return to element choice first, and then to end roamd.

As for internal forces diagrams, Envelope is not active results refer to current load

case or combination; otherwise maxima and minimallicombinations are reported.Ubcal

is active, results are in element reference systéherwise in global one.

The following commands display elements stresses:

N/A * (*) trusses have N/A only
T2/A

T3/A

M1/W1

M2/W2

M3/W3

IN/A|+|M2/W2|+|M3/W3|

Note: if some buttons are not currently availabteSargon interface, use View Toolbars

“Customize Post2” if you want to add them.

Stresses are always in elements local system r@ndisplayed on all elements. These two

options can be set:

Envelope to display maxima and minima in all combinationt gctive) or to display

current results (if not active);

Section number  to have a coarse or refined display.

Display, for exampleN/A  : elements will be filled with a color corresponglito a range
of values in function of its cross-section area asi@xial force in a given section (previous opjio

Envelopeis not active.
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Now activateEnvelopeand choos@N/A|+|M2/W2|+|M3/W 3|
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The following commands display plastic exploitagp options and use are the same
described for stresses display.

T2/Tpl2
T3/Tpl3
M1/Mpl1
M2/Wpl2
M3/WpI3

IN/Npl|+|M2/Mpl2|+|M3/Mpl3|

Note: if some buttons are not currently availabteSargon interface, use View Toolbars
“Customize Post2” if you want to add them.

In the following figure Envelopeis active andN/Npl[+|M2/Mpl2|+|M3/Mpl3| is displayed.

No post  to remove all post-processing information from iew.
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Uselnquire stresses  to know stress level and plastic exploitationshie desired point
of a beam or truss element. A dialog appears, thiak an element and scroll along its axis to

choose a point. IEnvelopeis not active, results are in current load casehination, otherwise

maxima and minima in all combinations are reportéseSection number  to have a coarse or

refined display.

There is another available commandPost  Stresses BTit is Envelope of envelope
This commands reports in a dialog maximum and minimnternal actions in selected beams, in
all load combinations.

Select similar elements in order to have usefubrimiation for connections preliminary

design, or to perform manual resistance and styloiiecks.

Select, for example, all diagonal elements, themkrs/elope of envelopecommand; the

following dialog will appear.
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Selected elements are trusses, so only axial fdrce present. Selected elements have the

same section Just one section. Section = 2UPNH80")12

In connections design we must consider a maximumpecession force carried from

diagonals equal to 19330N.

Where:

F, £1933N
F, £1933N
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5.4 CONSTRAINT FORCES

Constraint forces inquire commands ar@ast Reactionssubmenu.

Inquire : use this command, than move mouse pointer nehetdesired node: its constraint

forces in current load case or combination wilregorted in the dialog.

N = node number, TX, TY, TZ, RX, RY, RZ = constrant forces
Envelope of envelopayives information about maximum and minimum caaistr forces and

moments on selected nodes in all load combinatiSesect, for example, four lower nodes and

execute the command to know worst foundation carst
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6 HOW TO PRINT LISTINGS

6.1 PRINT OUTPUT LISTING
To print a listing file, follow these steps:

select all the elements that must be includederligting file

choose desired combination seét{t Combinations Modify sets )

end all commands (if you do not end all commandag& will ask you if they must be
automatically terminated)

useFile  Listing to create the listing

A dialog asks if we want to include all chapterd afements or just some of then:
in the first case click YES, then choose the laggu@ES = English, NO = Italian). Note: in
this case a warning message will be displayed, Usecautomatic checks were not performed

and inherent chapters are not available; click Y&8ontinue anyway;,

in the second case, click NO and the following roypsheet will appear. In each property page
tick chapters that you want to include, then cl@ to print a customized listing.
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For example, select all nodes, beams and trussss ctick and choose YES to include

all chapters.

Choose if listing must be automatically openedrafgecreation or not.

File will be written in the same folder of the madend it will be named as follows:

[model name].[active combiset].[active standard]

in this case, with combination set 1 and Eurocadiee the name will be

[model name].CS1.EEN

6.2 PRINT LOAD COMBINATIONS

Select desired combiset , then usé&edit Combinations Print to create a listing of all

combinations (file name and folder in which creiataust be defined).
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7 CONCLUSIONS

7.1 LIMITATIONS OF THIS TUTORIAL

In this tutorial, demo version not available funas and tools are not explained (see 7.2).

A simple dummy model with beams and trusses elesnenly was created: commands and
functions concerning membrane, plate-shell, sald spring elements are not shown here.
Some operations shown in this document can be moother different ways: user should start
with the approach shown here, and then try otherncands and functions to find his own way
to work with Sargon.

In this tutorial, some functions were just “hintedée program guide for more information.

7.2 LIMITATIONS OF SARGON DEMO VERSION

Free demo version of the finite element prograng@ahas the following limitations:

the models must be up to 50 nodes;
there is not the cross-section management tool d&8AdBA,

there are not the checkers according to differeahdards, the nonlinear solver and the

frequency response solver;
there is not the command for the automatic ger@raif load combinations and the command

for the automatic meshing of plane surfaces;

there are not the interfaces to other programs.
The demo, on the other hand, includes:

static solver;
a cross-section archive of about 10,000 crossesesti
checksolvers.exe;

unlimited elements, load cases, load combinations;
envelopes;

stress diagrams, displaced, color maps;
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listing in Italian, English or Spanish language;
smoothed and unsmoothed stress maps;

thin and thick plate elements;

beams, trusses, solids, springs;

membrane elements;

pre- and post-processing commands;
minimum documentation;

et cetera;
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