FS$2000 Analysis

CREATING AND RUNNING A SIMPLE MODEL

The object of this tutorial is to introduce new users to how FS200 is structured in terms of its basic
operation. This will be achieved by creating and running a very simple model.

Remember! Use the Help File and press the F1 key to get Help specific to that topic.

BASIC STAGES OF ANALYSIS
The basic stages of any analysis are:

¢ Model Definition

e  Load Definition

®  Analysis - Solution of Load Cases
®  Post- Processing

e  Results Output

In the FS2000 GUI the basic stages are called TASKS and a menu is used for TASK selection.

_
Group | TASK Comb Window Help

.-"F"' o Primary -

Model Definition F2

Load Defintion F3

Design Parameters F4

Analysis F&
COutput/Results F&

Model Checking

Load Generators r

When a TASK is selected, menu commands on the RHS of the TASK menu become available which are
dependent upon the specific task.

OPEN A NEW MODEL

The starting point is to create the model workspace i.e. create the model data files.
From the File menu select New, the file Save-As will become visible.

Enter select or create a new folder and provide a suitable filename for the model e.g. Demo1 and click
Save.

Enter model description etc. in the Save Model — Description form and click Save.

The Model now exists.
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MODEL DEFINITION

1. BASIC MODEL DEFINITION

From the TASK menu, click Model Definition.

You are now in the Model Definition TASK. In this TASK the basic model geometry is defined.
The Menu Options to the RHS of the TASK menu will have changed and now show menus available in
this TASK.

HFSZDDD Modeldemol TASK - MODEL DEFINITION - [View 1 - Clip On ]
F|Ie View Data Display Group TASK Modes Beam-Elem FE-Solids Couple Rest Prop Window Help

ol er i e e R

In this simple example the following definition sequence will be followed:

e Nodes

e Elements

e Element Properties
e  Restraints

It can be seen that the sequence broadly follows the TASK menu.

2. NODE DEFINITION

From the Nodes menu, click Input. This Node Input form will be used to define the nodes.
Click the F1 button to see the Help topic on this form (when in focus).

Node Input
Maode % b z D'atum Coords for Relative Mode
[ =uloo [oa [oa X —
™ Attach Element to Node IB I : I : I :
Relative Mode Act. Coond, System ID Close |

Click the Enter button to define Node 1 at the origin.

Node Input
Maode — by e Z D;tum Coaords for\?lelative Modze
I =1 N
2 ZjMhs loo oo Joo [0 Joo

[T Attach Element to Mode |‘|
Enter ||— Felative Made Act. Coord, Sypstem ID Cloze |

Enter 1.5 in the X co-ordinate box to define Node 2 - click the Enter button.

Node Input
MNode = bas b 7z D?<tum Coords for\?elative Modze
I =N
R € fo0 oo [15 Joo Joo

[ Attach Element to Made |2
Enter ||— Felative Mods Act. Coord. Spstem ID Cloze |

Enter 3 in the X co-ordinate box to define Node 3 - click the Enter button.

Click the Iso View |M| button (Lower LHS of Screen) to Auto scale the model.

Close the Node Input Box.
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From the top button bar click the green N button to display the node labels.

3. ELEMENT DEFINITION

The model display should now show.

-

z X
N2

M3

The next stage is to connect the elements to the nodes.

From the Beam_Elem menu, click Input/Modify. The Element Definition form will become visible.

Click the F1 button to see the Help topic on this form (when in focus).

Elem Model Mode2 Mode3 Local Raot Geom bat Taper HRelZ Rely Type CO  Offset Modify
[0 jﬂm [0 Jo Jo [~ o Jo oo o Jo
Enter | Pick Nodes | W Owenarite Check Browse | Maodify | Lloze |

in the above form Nodel is the fore node of the element and Node2 is the aft node of the element.

It would be possible to connect element E1 to N1 and N2 by entering the node labels in the Nodel
and Node2 boxes and clicking the Enter button. This method would rarely be used, instead the nodes
are picked using the mouse.

Click the Pick Nodes button. The Activity Status box will indicate the required user action. The ESC key
or a RH mouse button click is used to cancel activities.

File “iew Data Display Group TASK Modes Eeam-Elem FE-Solids Couple Rest Prop  window
I 2 714%‘ P [ ] s il B EActGr0

N?|E? |:| 4 |7 H|"E [EIER Pick First Mode for Ele 1 H AR T
CHGr |

Use the mouse to pick (click) node N1 and then node N2. Element E1 is now defined.

Pick nodes N2 and N3 to define Element 2. Press the LH mouse (or ESC key) to end the activity.
Close the Element Definition box.

’/
From the top button bar click the ]—E[ button to display the element labels.

The model display should now show.

M3

Normally there would be no requirement to display node and element labels but they are helpful in
this demonstration.

The element geometric properties and material properties are defined in separate lists called
property codes. The Geom and Mat boxes in the above Beam Element Definition form are used to
reference these properties and thus assign them to that element.
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4. ELEMENT GEOMETRIC PROPERTIES

From the Prop menu, click Geometric. The Geometric Properties box becomes visible. This form is
used to define the contents of the Geometric property table. In this simple model there will only be

one entry.
|
Eode am Dezig Area [t Iz Iy 1=(J]
J| Jo o DDDEUD |n 000E0D [0.000E00 [0.000E00  Pipe | |
Stress F’ts 2 Shear drea  Torsional I_
GT foI
Y Coard g Jo Jo |0 ¥ Direct  [0.000E00  Shesshed
ZCoord o o o Jo ZDiect f0.000E00  [0.000ECO I Extn
Enter/&dd ta T able | Maon-Linear | lerary-PropsIMEKimum Mo of Codes IU Llose
|
- Section Types—— Librany List
= | Section Properties Lltility |
" C Channel
" BBox
T Tee
A Angle(T/5)
L angle
" Rect Bar
" Type 1Beam | |IUCFRI LI
" Type2Beam Shaw Library I LCancel
|
30510228 308.9 101.9 6.1 8.9 7.6 G420 157 407 48.9 763 36.3 . 4|
30510225 304.8 101.6 5.8 6.8 7.6 4390 120 338 38 4.65 31.4 .
25414643 2596 147 3 7.3 12.7 7.6 656D 677 568 141 24,1 55.1
25414637 256 146.4 6.4 10.9 7.6 5560 571 485 120 15.5 47.5 .
25414631 251.5 146.1 6.1 8.6 7.6 4440 449 396 94.5 8.73 40 .0
25410228 260.4 102.1 6.4 10 7.6 4010 178 353 54.8 9. 64 36.2
25410225 257 101.9 6.1 8.4 7.6 3410 143 306 45.8 6 .45 32.2
25410222 254 101.6 5.8 6.8 7.6 2870 120 262 37.5 4.31 28.4
20313330 206.8 1332.8 6.3 9.6 7.6 2890 384 313 98.1 10.2 38
20313325 203.2 133.4 5.8 7.8 7.6 2360 310 260 71.4 6.12 32.3
20310223 203.2 101.6 5.2 9.3 7.6 2090 163 232 49.5 6.87 29
1?810213 8 6 4.7 7.9 7.6 .9
5: ] 4 9 4.6 7.7 7.6 .4 3
4.2 7. 7.6 .7

Click the Library-Prop button. Select UB.PRI and click Show Library.
Select the 1528916 section from the Property Library.

Click the Enter/Add to Table. The current data will be stored and the Code will be incremented to
next code number in the table.

The properties are now in the table as Code 1

Use the scroll button to show the current entries for geometric property code 1

|
Code I am Desig Area ) Iz Iy (80|
1 _I_“UB |152891E |2DSDE 03|8380E 06{9.040E-07 |3.610E-08 Pipe | |
Strezz Ptz Shear frea  Torzional I_
GT I Of

" Coord ?.B‘ISSSEIE -?‘.819999 -?.519999 ?.B'ISSSSEYDuect 7.010E-04  Stresstod o]
ZCoord 004445 [0.04445 [0.04445 [Dn4ass ZDiect [1353E-03  |4.685E-06 | Edii

Enterdtdd to Table | MarLinear | Library-PropslMaHimum Mo of Codes |1 Clase |

Press the F1 key to get more information on this form and its entries.
Close the Geometric Properties box.
If the Virtual View and Colour Fill button Eﬂ-are

clicked the element display should show a scaled view
on the beam being modelled.
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5. ELEMENT MATERIAL PROPERTIES

From the Prop menu, click Material. The Material Property box becomes visible.

A
Code Mame Elast Mod [E] PoizzRatio Rigidod(G) Exp Coeff Density  “ield Stress Uk Stress
[1 j M ENEEENR |0.000E00 [0.000E00 [0.000ECO {0.000E00 [0.000E00 [0.000E00 [ Extn

EntevéddtoTable | Addtoliay |  Getlibrar | MasNo of Material Codes [0 Ciose |

This input form is used to define the contents of the Material property table. In this simple model
there will only be one entry.

|

Code Mame Elazt Mod [E] PoizsRatio Rigidtdod(G] Exp Coeff Density  “ield Strezs Uk Stress

[ jli“ |0.000E00 [0.000E00 [0.000E00 [0.000E00 [0.000EQ0 [0.000E00 [0.000E00 [~ Extn
Enter/add to T able | Add to Library | Get Library I dax Mo of Material Codes |D LCloze |

I aterial Library IMateriaI 'l Open Library |
Marne Elast Mod [E] PoizzRatio RigidMod(G] Exp Coeff Density  Yield Stress Uk Str
2 [ 7.830E 10 [

S0ET1

. 2.050E11 7.B85E10
WieRops, SO00E10 03 7.835E+10 0000011 O000E00 0000EO0  0.000EQD

Select | Delete Entry | Run kat Lib Ltility | LCloze

| g g LT

Click the Get Library button and select Grade 50 steel.

Click the Enter/Add to Table. The property is now in the table as Code 1(entry 1).
Use the scroll button to show the current entries for material property code 1

A

Code Mame Elast Mod [E] PoissFatio Rigidod(G) Exp Coeff Density  “Yield Stress Ul Stress

[ :Ilﬂ |Grade 50 [2.050E11 f03 |7.885E10 [1.100E-05 [7.860E03 [3.450E08 [4.900E08 [ Extn
Erter/dddtoTable |  Addtolibrary | GetLbray | Max Mo of Material Codss| Close |

Press the F1 key to get more information on this form and its entries.

Close the Material Properties box.
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6. MODEL RESTRAINTS

The geometry and stiffness properties are now defined. It now remains to define how the model is
restrained. In this example simple restraints are to be used to restrain the model. Restraints provide
node fixity in the 6 degrees of freedom of the global exit system and are the easiest type of model
restraint to apply, but not the only method.

From the Rest menu, click Define/Edit. The Restraint form becomes visible.

Mode  Translation = % £ Rotation X % 2
[T T I |

Select | ListEdt | Dese |

It would be possible to apply restraints by entering the node label in the Node box and clicking the
Enter button. This method would rarely be used, instead the nodes are picked using the mouse.

Mode  Translation % % £  FHRotation s % 2
¥ rF 2

Select | ListEdt | Dose |

Tick X, Y & Z Rotation boxes then click the Select button.
Click node N1 to apply the restraints (fully fixed) to Node 1. When the node is clicked the restraints
will be drawn at the node.

Mode  Translation ¥ v £ Rotation € Y 2
I ™ -

Select | ListEdt | Close |

Remove the ticks from all restraint boxes except Y translation.
Now click node N3 to apply a vertical support to Node 3.

Close the Restraints form

The model is now restrained and the model display should now display.

The model definition Task is now complete. A propped cantilever model has been created.
The model must now be saved.
From the File menu click Save.

Click the Save button.
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LOAD DEFINITION

Loads will now be applied to the model. Three load cases will be created.

e load Case 1- A vertical 8 kN/m distributed load + beam self-weight (gravity)
e load Case 2 -A 10 kN vertical concentrated load at mid span.
e Load Case 3 - A 50 kN horizontal concentrated load at the tip.

From the TASK menu click the Load Definition command.

k28 F52000 Modekdemol TASK-LOAD DEFINITION - [View 1]
F|IE View Data Display Group | TASK Comb ML ND ELPt ELDI FE-Sclids Tp/Pr ProplDS Grv Sum  Window Help

w2 | 4

g = e . :
|- Lo N F =65 B &) @
| | Ml El M ActGr O 10 | v |lLandp % &

The Menu Options to the RHS of the TASK menu will have changed and now show menus available in
this TASK.

When the load forms are in focus, press the F1 key to see the Help topic on that form.

A first Simple Worked Example Tutorial



FS$2000 Analysis

1. LOAD CASE 1

First a UDL of 8kN/m will be applied to the span. When defining loads always use fundamental units
i.e. loads are in Newtons.

From the EL.DI menu, click the Input/Edit-UDL command. The Element UDL form will become visible.

Elem Wi Wy Wz + Global
[o Jo |-eeq Jo ¢ Local
Enter | Sekot | ListEdt | Cose |

In the wy box enter -8e3. Click the Select button. The Activity Status box will indicate the required
user action.

FiIe View Data Display Group TASK Comb NL ND ELPt ELDl FE-Solids Tp/Pr ProplDS Grv Sum Window Help

e 2| = | |- Lo | O — et 5 R &)

Mouse pick the centre of both elements to apply the UDL. (to pick an element it is necessary to click
the centre of the element — at the yellow dot.). The red lines show that the load is applied and its
direction will be indicated. Press the LH mouse (or ESC key) to end the activity.

Close the Element UDL form.

L
If the button is pressed the load magnitudes will show
in the display.

Beam self-weight is now to be applied. This is achieved by defining a gravitational constant of
9.81m/s in the —ve y direction. The loading due to the gravitational effect will be evaluated based on
the density of the elements (density is defined in the Material Property data).

Click the Grv menu. The Gravitational Constants form will become visible.

* i z
o EE] o
ok | Close |

Enter -9.81 in the Y box and click the OK button.

If the Sum command is activated the total loadings on the VISIBLE nodes and elements will be shown.

|
Fx Fy Fz

Total Load |U.D kN |-24.474 (2] |U.D kN

Loamde s Findis Elameynis NOT Lckaad
Centroid Position B b Z P . .
D1 Lo e This is very useful for checking loading on the whole
VBl — — model or selected sections of the model. The centre of
Z Dir Loads | force is also listed. In this example the centre of force can
™ Echo this data in Load Definition File V¥ Engineer's Urits be seen to be the centre Of the span.

SAVING A LOAD CASE

From the File menu click the Save Loads command.

Enter 1 in the No box and a suitable description on the Description box e.g. UDL 8kN/m & Self Weigh.
A data form showing the total loading in the load case will appear.

Click OK to close the form. Load Case 1 now exists.
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2. LOAD CASE 2

A 10 kN concentrated load will be applied at mid span.

From the File menu, click New Loads. This will clear the load from the previous load case from the
GUI memory.
From the NL menu click Input/Edit command. The Nodal Loads form will become visible.

MNaode Fx Fu Fz b My Mz Conctass
jo o |-10E] Jo jo Jo jo Jo
Enter | Select | LisvEdt | Cose |

Enter -10e3 in the Fy box. Click the Select button. The Activity Status box will indicate the required

user action.
FiIe View Data Display Group TASK Comb ML ND ELPt ELDI FE-Solids Tp/Pr ProplDS Grv Sum  Window Help

w2 2| | TS — T PR S o)

1N

Mouse pick node N2 to apply the load to the node. The load will be shown and its direction indicated.

Fy-10.0kN

From the File menu click Save Loads, then save this loading as Load Case 2 (-10kN Vertical at mid
span).

3. LOAD CASE 3

A compressive axial load of 50kN will be applied at the cantilever tip.

From the File menu click New Loads. This will clear the load from the previous load case from
memory.

If the Nodal Load box is not visible, From the NL menu, click Input/Edit. The Nodal Loads box will
become visible.

Mode Fx Fy Fz b= My Mz Conchass
0 Jo Jo Jo Jo Jo
Eer | Select | ListEdt | Cese |

Enter -5e4 in the Fz box. Click the Select button and then click node N3 to apply the load to the end
of the beam. The load will be shown and its direction indicated.

From the File menu click Save Loads, then save this loading as Load Case 3 (-1kN Horizontal at tip).

Three load cases have now been created.

E|=lR
In this TASK the scroll control J—I— can be used to scroll through the load cases.
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ANALYSIS — SOLUTION

The Load Cases will now be solved. The Analysis TASK is where the different solution options are
activated. In this model the 3-D Standard solver will be used. This is the most commonly used
solution option for 3-D analysis. The analysis process is a 3 stage process.

l The first two stages are always linked i.e. Pre-processing must
L2 Singleloadcase
rre always precede the solution process. The post-processing can be
LOADAZ2 . .« .
Processor done at any stage because it processes existing raw result cases
Py
L2mc Single processedload case from the SO|Ver'
Solution | OFRAME In this example the 3 stages will effectively take place in one stage
Raw but it is worth being aware of the underlining processes.
R2 Singleraw results case
A A
Post- POSTG2
Processor
l R2 Single Results Case

From the TASK menu, click the Analysis command. From the Solution menu click 3-D Standard.
[ FS2000 Model:demol TASK-ANALYSIS - [View 1]
[Zi Fle View Datz Display Group TASK Comb ReSeq |Soluton PostPro Window Help

we|e2| Sl £ B w20 PeneFrane Gand Fjl g ;Il__‘IEarmr: %E

30 Light (Band)
Batch | 3D Standard (Front)

“Select SN
b Non-Linear Analysis (Band) 5
& Group Eigen Frequency-Buckling (Band)
& isual Dynamic Response
© Windo|
s b DyNoFlex (Band)

The Analysis form will now be visible.

E|
W aveFront Optimiser
[~ ¥ Direction
™ ¥ Direction
[~ Z Direction

ElReiecesig Click the Browse button and select Load Case 1.

" No PostProcessing

[~ Soft Spring Option Matrix Options | Non-Lin Options | Cl ICk the S°|ve bUttOn .

i+ Load Case

Load Case/Conbinaton I _Browse | € Comtinaon On completion the Result Case 1 will be created
Solve | Batch | LCloze |

Repeat this for Load Cases 2 and 3 to create Result Cases 2 & 3.
The following is just a bit more background information POST-PROCESSING.

The PostPro menu command will make the Post-Processing form visible

E|
[~ Combination . . . .
e ] B In the above Analysis form the Post-Processing option is
I Average Nodal Shessa (cic) [ Shell Stssses o Gl active. If this were not active the raw results from the solver

FE Stresses - Output Coord System——

st — LB would have to be submitted for post processing separately.

Entering 1-3 in the LoadCase/Combination box will post-
o b _| g _| process raw result cases 1 to 3 to create useable result cases.
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POST PROCESSING — LOAD CASE COMBINATIONS

More often than not load cases are required to be combined and factored. When undertaking linear
analysis the most convenient approach to this is to combine the result cases after solution i.e. during
post processing. To do this a Load Case Combination has to be created.

In this example all 3 load cases are to be combined, each with a unity load factor.

From the Comb menu (visible in all TASK menus) select the Create Case Comb command. This makes
the Load Case Combination from visible. (F1 key to get Help).

=l
Load Case Load Factar
[ h | TRV Select an existing load case from the lower list box
Add to Comb | Replace I Remove from Comb I Mo of Cazes =3
e L E Bt T e Com and click the Add to Comb to add it to the
0a ase Uesciption
1§ ig 'L‘;EE»?:\T;%S&FIL’Y;?EQI” ﬂ combination list box (double clicking the selection
. - orizonat! at tip . . .
will add it to the list).
4
Ewisting Load Cazes
Mo  Load Case Desciplion
H'S;?Lifa"m‘ﬁfi";; [ s ]
3 50kN Horizonatl &t tip
Open
Mo  Desciption ppend
[10 Al Load Cases lClose
10 AllLoad Cases
m When the combination is complete ie all load
cases have be added hit the Save button and save
the combination as Load Combination 10 (LC10)
using the description All Load Cases.
oK | Delete | Cancel

To combine the results use the PostPro menu command to make the Post-Processing form visible.
Activate the Combination option then Browse to select the combination or enter 10 to specify C10 as
the combination to be processed.

A

¥ Combination
Load Caze/Combination IE_ Ih 1] Brawse

[~ Awverage Modal Stresze [Solids) [~ Shell Stesses to Global
FE Streszes - Output Coord Spstem——

Group SET ml

ok | Batch | Cose |

When the OK button is clicked C10 will be processed and Result Case 10 will be created i.e. a case in
which the results from the 3 cases in the combination are summed.
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INSPECTING/CREATING RESULTS

The Output/Results TASK is where the result cases can be plotted, inspected and where formatted
report text files are be created.

From the TASK menu click the Output/Results command.

Bl F52000 Modekdemol TASK-OUTPUT/RESULTS - [View 1]

File View Data Display | Group TASK Comb PostPro Plots FE-Plots Insp S5tdOut Design  Window Help
GrPrint
Lo §|a|‘

n2| 2| X S| inl €| -5 Ld_l%ﬂ 5 ';l_.l
The Menu Options to the RHS of the TASK menu will have changed and now show menus available in

this TASK.

From the File menu, click Open Proc. Results and select Results Case 1.

1. PLOTTING MOMENTS ETC.

From the Plots menu, click Moment to plot the moment distribution on the beam.

The Res Toolbar is invaluable in providing
quick access to controls to change the
appearance of the plot. Press F1 with the

LF/A Toolbar in focus
| Res )

o)

<< ))I

Click the button %I and the magnitudes will be added to the plot.

|
In this TASK the scroll control L can be used to scroll through the result cases, effectively this
animates the currently plotted plot.

-50.62 MPa

From the Plots menu select other plots to
view — experiment and use the Help file.

000 MPa

Only nodal deflections are plotted. On a simple model like this more nodes would require to be added
to produce an interesting plot.
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2. INSPECTING RESULTS — INTERROGATING GRAPHIC PLOTS

The commands in the Insp can be used to obtain more detailed result values on the displayed model.

From the File menu open Results Case 1.
From the Insp menu select the Deflections command. The following form will become visible.

Results Inspection Nodal Displacements
IW Mode Label Use Pick | v Engineers Units Clear | Copy | Print | Close
iy 2

Mode T Ty (53

5

v

Click the Node Query button and then mouse pick the mid span node (N2).
Click the Use Pick button, this will list the displacement at N2 for the current results case.

Results Inspection Nodal Displacements
Mode Label  UsePick | Addtolist |W EngineersUnits  Clear | Copy | Print | Close
Ty Tz Rx Ry Rz Re:

Hode Tx
z 0.000 —-2_z200 a.0aa 0.00000 0.00000 -0_000&81 1

Vi

Now open Result Case 2 (or scroll to it Ll ) and click the Use Pick button again. The deflections at
N2 for Result Case will be appended to the list.

Results Inspection Nodal Displac:
|2 Node Label Use Pick | ¥ Engiresrs Units Clear I Copy | Print | Close

MNode Tx Ty Tz Rx Ry Rz Res
z 0.000 -2.200 0.000 0.00000 0.00000 -0.00061 1
z 0.000 -1.587 0.000 0.00000 0.00000 -0.00037 2

v

Element forces & stresses and reactions can be similarly inspected and listed.

It is possible and sometimes useful to open additional Windows and open different result cases in
different Windows.

[#view 1- Casec2L2  -10 ki Vertical 2 N =[]
[®] View 2-P1- Case:212 -10 kil Ve

557 kNm

557 kNm [#] View 3 - Case:10 All Load Cases

-14.65kNm
7

Moment Sc 1.0 Max =5.57 kMmin Elem 1 z b3
Momert Sc: 1.0 M, L
z ®

Moment Sc 1.0 Max =14.658 kNminElem 1
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CREATING RESULTS OUTPUT — FORMATTED TEXT

Text output showing displacements, element forces etc. can be created for each result case.
Formatted text output is not created by the post-processor but by additional selective processing in
which the user controls the output.

1. STANDARD INDIVIDUAL RESULTS

Formatted results output for the 4 result cases will be created

From the StdOut menu click Individual Results Format.
The Results Output Options box will become visible.

Results Qutput Options

Output Sett————————————————— -3
— | . Enter 1-3 in the Result Case box
& Bylabelia) Enter 0 in the Stress Ratio Limit box ( no stress limit
[ Sublase gt [orr " By Group Orlyta Limi)
® ol el required on such a small model)
ol . . " Restrict to One Group Only
(e el ID Graup Limit/Restriction

Displ {
EfDaleceent | aitaies  maimmeow || Click the Create Output button to create the formatted
¥ Element Forces _ d f 1 3
IV Sping/Couples IVN‘O‘DF Lacations on Span 3 | ata for case 1 to 3.
I Reactions & Mo Paints © AllPaints
[ Element Stresses NoolLocaionsonspan 5 Use the Browse button and select Case 10 and create the
Stress Ratio Limit 0
output for that case.
Lreate Output | Batch | Wiew | Close |

To view the file, click the View button. The Output Viewer will become visible.
Click the Load/View File button to load Results Case 10.

The formatted output file for Results Case 2 will now be visible. It can be viewed or printed etc. Note
that the Print setting form (File menu :Print Setting command) can be used to set the font etc.

[ File View/Print/Delete - Std Results Output i [m] 3]
@ Individual Ouiput © Individual LR Resukzlo 10 Laadview
€ Multiple Output  Multiple UR IE:\Demo ModelsiTut_Model_Definition’demol.010 Repart Collation
Find | Find Mext | Copy Sel Text | Fiint Sel Text | Frint | Delate Output | e |
3 0.00 12 .35 0.00 0.00 0.00 0.00 d

#++ RERCTION SUMMATION { + Node to Ground Couples) *&+

Fx Ty Fz
1N XN XN
50.00 34.47 0.00

w4+ ELEMENT STRESSES - BEAMS +++

Zlem Node =2 U RExizl Shear ¥ Shear Z Bend Z Bend ¥ Torsion Bend(Fipe) Hoop Comb

N/mm2 W/ mm2 N/mm2 N/mm2 N/mm2 N/mm2 N/mm2 N/mm2 N/mm2
1 1 2 0.4 -24.3% -31.58 0.00 -133.22 0.00 0.00 166.82
5 2 0.14 -24.3% -22.83 0.00 -3.23 0.00 0.00 48.23
z 1 0.3z -24.3% -14.10 0.00 -85.0% 0.00 0.00 11z.12
z z 1 0.3z -24.33 0.17 0.00 -85.0% 0.00 0.00 109.43
s 1 0.28 -24.3% 8.89 0.00 -§3.38 0.00 0.00 89.12
3 1 0,11 -24.3% 1782 0.00 0.00 0.00 0.00 3s.07
The Max Stress is 166.82 N/mm2z : This occcurs in Element 1 =l

The results may also be viewed from the Data menu using the View/Print Data command (Standard
Analysis Results sub-menu). Try viewing the file from the Data menu.
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2. MULTIPLE RESULTS

Sometime it is convenient to create output in which the results for different cases are listed by entity
grouping e.g. element forces by element label. A result SET is used to identify the cases to be

included.

RESULTS SETS

To do this requires the use of Result SETS. A Results SET is simply a combination of processed Results
Cases. In this example a Result SET which contains all the cases will be created.

From the Comb menu (visible in all TASK menus) select the Create Result SET command. This makes
the Load Case Combination form visible. (F1 key to get Help).

=
= Click the All to SET and add all the results to the SET list

AddtoSET | AltoSET Remove fom SET | [Fa of Cases =4 box

FR Conterts of Results SET

T L1 UDL BkN/m & Sel wheight
2 (2 -10 KM Vertical at mid span ﬁ

3 L3 -50kM Harizonatl at tip
3

10 &l Load Cases

it s Click the Save button and save the combination as Result
?D tEHL;%E{ﬁ;:ggiﬁ:f‘.ﬁ‘;ﬁ" SET 1 using the description All Result Cases.
il
o ot |
oK. Delete | Cancel |

This SET will now be used to create a multiple results formatted output.
Repeat the process to create SET 2 but only cases 1 to 3 will be included.
We now have 2 Result SETS

CREATE THE MULTIPLE OUTPUTS

From the StdOut menu click Multiple Results Format.
The Results Output Options box will become visible.

Output Sott—————————————
—— o || BomotT [ _soms Enter 1 the Result SET box
®BlewE) Enter 0 in the Stress Ratio Limit box (no stress limit
£~ By Group Onlylta Limit]

™ Sub-Case Output Grp L .
£ By Grouplo Lini] ten Label required on such a small model)
£~ Restrict to Oke Group Only

V¥ Engineer's Units
9000 Growp Limit/Restriction

¥ Displacements e e — Click the Create Output button to create the formatted
™ Max and Mins Only [Forces/Couples)
¥ Element Forces Fm:x and Ming Only [Forces/Couples data fOr case 1 tO 3.
W Spring/Couples Mo of Losations on Span |3 ‘
. Str .
S & MaxPoinis " AllPoinis Use the Browse button and select Case 10 and create
¥ Elemert Stresses Ne of Lacations on Span 3
Stress Ratio Limi o the output for that case.
™ Max and Mins Only
Batch | Wiew | Close I

To view the file, click the View button. The Output Viewer will become visible.
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Click the Load/View File button to load Result SET 1.

View/Print/Delet:

td Results Output

ResultsMa [1 | BmwsEl

=100

€ Indrvidual Dutput € Individual LIR
' Multiple Output " Multiple UR [E-\Demo Models\Tut_Model Definition’demal M1 Repart Callation
Frd | FndMed | ComSelTew | PimsdTew | min | Deeeowpn | o |
] z 0_00 314 0_00 o_00 0_00 0_00 =
3 3 0_00 0_00 o_00 0_00 a_00 0_00
] 10 0.00 12.35 0.00 0.00 0.00 0.00
we* DEACTION SUMMATION { + Node to Cround Couples)++
aC Fx Fy Fz
kN kN EN
1 o_00 2447 0_00
z 0.00 10.00 0.00
3 50.00 0.00 0.00
10 50.00 34 47 0_o0
w4+ ELEMENT STRESSES *++
Zlem RC  Node Pt R Bxiasl Shear Y Shear Z Bend Z Bend ¥ Torsion Bend(Pipe) Hoop Comb
N/mmz N/mmz N/mmz N/mmz  N/mmz W/mmz W/mmz N/mmz  N/mmz
2 1 1 1 0.2 0.00 -21.78 0.00 0.00 0.00
-5 1 0.07 0.00 -13.0% 0.00 0.00 0.00
z 1 0.1z 0.00 -4.32 0.00 0.00 0.00
1 2 1 1 0.15 0.00 =Tl 0.00 50.62 0.00 0.00
-5 1 0.0% 0.00 -3.78 0.00 3.87 0.00 0.00
z 1 .13 0.00 -s.78 0.00 -42.29 0.00 0.00
1 3 1 1 .07 0_00 0_00 0_00 0_00 0_00 24 33
-6 1 0.07 0.00 0.00 0.00 0.00 0.00 24.39
z 1 0.07 0.00 0.00 0.00 0.00 0.00 24.33
1 10 1 z 048 -24.39 -3156 0.00 -133 22 0_00 0_00 166.82
5 z 014 -24.35 -22 83 0_00 -3.23 0_00 0_00 4823
z 1 0.3z -24.3% -14.10 0.00 -85.04 0.00 0.00 112.12
z 1 z i 0_00 -4 3z 0.00 -4z 16 0_o0 0_00 4z 81
5 Y 0.1z 0_00 441 0.00 -41.34 0_00 0_00 4z 63
Kl 1 0.07 0.00 13.14 0.00 0.00 0.00 0.00 22.75
z z z 1 0.13 0.00 4.49 0.00 -42.89 0.00 0.00
5 i 0.07 0_00 4 43 0.00 -21 44 0_00 0_00
3 1 0.0z 0_00 443 0_00 0_00 0_00 0_00

The output file is paginated

only when the file is printed.

FS$2000 Analysis
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3. UR— UTILISATION RATIOS (PLOTS AND LISTS)

In this model with few elements and few load cases it is very easy to see how the model performs. In
a large model with a large number of result cases it is sometimes difficult to visualise element
performance.

UR plots and lists are extremely useful in showing the performance of individual elements either from
a single result case or from multiple result cases in one plot or one list.

In this example the UR values will be based on the Von-Mises stress ratio which is obtained when a
result case is processed using the Standard Individual Results option. UR values are also obtained
from the various optional design code checkers e.g. AISC member design.

UR PLOTS

Click the UR button
form becomes visible.

or the UR (Unity Ratio) command from the Plot menu. The Unity Ratio Plots

" YonMises Stress Ratio 'IF_SS:UWTFLVIEIU:_
ow Labels Show Geo. P .
€ Menber Design U Lower U Faimt. -—— | Click the Plot Current Case button.
" Joint Design LR Upper UR Plat Limit  [300.0
Add to Group IIJ Show Designed Ele. | Re-Plat |
[ Contour Plat ™ Sub-Cases Onlyin SET I
P S ) ) ) )
el ananey ]| [ el | If case 1 is current the following will be displayed.
Use the result case scroll and see how the UR
values change.
z 0263

0124

Click the UR plot button and now this time click the Plot Results SET button and select SET 2. The
following will be displayed.

What the UR plot shows is the maximum UR for
each element for all cases in the SET. The value
in the () is the case number that produces the
maximum.

UR LISTS
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A formatted list equivalent of this plot can be obtained using the URSort utility.
From the StdOut menu click Sorted Unity Ratios command. This will make the following form visible.

Besults Case/SET |1

Enter or Browse for Results SET 1

-
™ Sub-Case Input [Festrict] IECS Single Results Case
o
™ Sub-Case Output Grp * Results SET
' Yor-Mises Stress Ratio " Sort by Element Labal

& Sort by Unity Ratio
© Sort by Group ther ity Ratio

Lower UR Output Limit ID.D

Set the Lower UR Output Stress to 0

Click the Create Output Button

Identification Group SET I Browse |

Create Output Batch | YWiew | LCloze

| Click the View button.

Click the Load/View button to load the processes UR output.

B File View/Print/Delete - Std Results Output =10 x|
- - Results No B
™ Individual Output ¢ Individusl UR Eal LIRS | Load/iew
= Multiple Output * Multiple LR |E:\Demu Models Tut_Model Definitionidemol. T1 Report Collation
Find | Find Next | Copy Sel Text | Print Sel Text | Print | Delete Output | Llose |
[FuxEex ;I
1 L1 UDL 8kN/m & Self Weight
z Lz -10 kN Vertical at mid span
3 L3 —50kN Horizonatl at tip
10 211 Load Cases
Croup SET : is Zctive
Group Desc:
[VON-MISES STRESS Restricted to Unity Ratic > O
Data sorted by Unity Ratio
w#% Unit Ratic Summary *+*
Elem Group Gecmetric Property Elem Result Unity
No. HNe. Code Description Ne Case Ratic
1 1 OB 152831& 1 10 0.4835
1 0.2632
F3 0.1547
3 0.0707
z 1 UB 1528318 z 10 0.3172
F3 0.1283
1 0.1241 —
E] 0.0707 I~
A

This list shows the highest Von-Mises utilisation in the model, listed by element label. For each
element, the UR for up to the 10" highest cases will be listed in ascending order.
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FORMATTING DEFINITION DATA

FS$2000 Analysis

The model data, both model and load definition data, may be processed to produce formatted text
data which clearly lists all definition aspects of the model.

From the Data menu, click Format Definition Data. The definition data box will become visible.

Definition Data - Formatted Qutput File

Command [efn Files{Lk=)

Select All Options |

[ EwclModes & Elemns Lists I SubCase Dutput IF

¥ Groups SET Summary
[V Group Set Descriptions Diztcle! £ Opikms
[V Secondary Defn (Eff Len etc) Dutput Sort
Group SET ID— Browse |

[V Batch Control Files

& By Label [Al])

¥ Results SET Summary € By Group Only [to Limit)

¥ Load Case Summary Camb By GT_UUD[tU Limnit] then by Label
[¥ | Load Diata Distails l— " Feshict to Dr?e.Group .Dn.ly

¥ Load Combination Summary SET ID_ e Lt iFissiieen
¥ Load Combination Details I_ V¥ Engineer's Units (Loads in kM)
Format Data | Batch | Wiew | LCancel |

In this example all model data will be formatted.

Click the Format Data button. When processing has

stopped click the View button.

The Output Viewer will display the input data in Report Format.

H File View/Print/Delete -0l x|
Formatted Definition Data: demol MTM
Flepart Calaion
frd | Fraded | Cowseter | Pwiseer | P | paeeoww [ G ]
o o 0_0000 00000 00000 =
o 1 5000 0-0000 00000
B o 3.0000 00000 00000
ELEMENT DATA
[lem Canne Length  Geom  Mat Release €O Bend
e Typs Neda-1 Nods-3 Ree Codss  Csds 2 ¥ Code Radiu
i 01 : o 0000 15000 1 0 1 00 o 0.0
o : o 0000 1s000 1 0 1 00 o 0.0
++ SOLID ELEMENT DAIR *=*
[Elem  Type Geom Mes Rosavion
“++ ELEMENT CEOMETRIC PROPERTY TABLE +++
lcoss  Dasignacion 1=z Y E Tor.Mass Tec.lengsh  Diam  WallThick
Type  Ares sz sy x
1 UB 1528916  ©.3805-06 9.0405-07 3.6105-08 4.834Z401 s.000
4 2.0502-03 1.2905-04 3.1405-05 0.000E+00
ltota1 mass =  4.834m401
-4+ CEOMETRIC STRESS POINT TASLE
lcode Iz Iz 1z 1z 22 ze
e Iy Iy iy iy Ay
1 4.4455-02 4.4455-02 -1.445E-02 -1.4455-02 1.369E-03 4.GOEE-06
7.6202-02 -7.6205-02 -7.6205-02 7.6202-02 7.0103-04
e+ SLEMENT MATERIAL DROPERIY TABLE »e»
lcose  Name = c Dens Poiss Co.Sxp Yield Stress Ultimate
1 Grade S0 2.0S0S411 T7.88SE410 7.B605403 0.300 1.1005-05 3.450Z+08 4.300+08
+4 RESTRATNED NODES *++ ( 1-Fixed O0-Free )
= - 4

This output may also be viewed from the Data menu using the View/Print Data command (Formatted

Definition Data sub-menu). Try viewing the file from

this route.

The formatted data will be paginated when the file is printed.
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CREATING A REPORT

When working with a model a large number of formatted output files will be created. These output
files include both definition data and results data.

It is nearly always a requirement to compile these separate files into a structured report. A collation
utility for doing this is provided in FS2000.

From the Data menu click the Report Collation - Data Selection command.
The Collate Report - Output Selection form will become visible.

|
?:esg{:ngi?j Analysiz Sta?dard el I
" Member Design ’7(‘ . £ Indi\.ridual uA Section D escription IAppendiH
" Multiple O utput  Multiple UR
= Jaint Design Jsppendix 3.1

MTh _ Formatted Definition Data Defn Data ﬁl
T1 Al Besult Cazes Std Multi IR

All Besult Cazes Std Multi Res
o1 L1 UDL 8kM/m & Self wWeight Std Results

02: L2 -10kN Yertical at mid span Std Results Sub
03_ L3 -B0kM Horizonatl at tip Std Results Sub
010_ Al Load Cazes Std Results Sub

Y

Evising Resulis Fles | SubSestion _ AddtoPrntList | AddBlank Sect | Add Comment |
1_ L1 UDL8kN/m & Self Weight I Secondary Lists ISecond
2_ L2 -10kM Vertical at mid zpan - :
3_ L3 -BOkM Horizonatl at tip Save List | Open List |
10_  AllLoad Cazes

Create DC3 Contents List
Frint DC3 Contents List

Fil | |
I pl,it Frint Lloze

If the Add All button is clicked all formatted data produce will be added to the print list i.e. the upper
list box.

Selected files in the print list can be viewed by clicking the View Selected Data button.
If a PDF writer is available the whole of the model data can be written to a PDF file in one go.

It is not the intention here to describe the use of this report/print utility, only to show its availability.
The Help file describes its operation in more detail (F1 key).
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