FEASTMT

STATIC ANALYSIS OF ASIMPLY SUPPORTED BEAM
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Figure 1

All dimensions are in mm

Objective: To find the deflection, stress, strain, shear force and bending moment diagram of
simply supported beam with concentrated load as shown in Figure 1.

Analysis Type : Static
Modulus of elasticity, E =207 GPa
Poisson’s ratio, v = 0.3

PROCEDURE
STEP

1.  Create three points at (0, 0, 0) (800, 0, 0) and (1600, 0,0)

Commands . POINT, ADD
Menu . Geometry > Key point - Create > By X/Y/Z
Parameters : (To be filled by the user)

Coordinate Data 0/0/0

Coordinate Type 0

Entity ID

Similarly create points (800/0/0) and (1600/0/0)
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Note:

Click "Apply" button or press cntrl+enter key after completing each step. "Done" message appears on
message box for every step executed successfully.

At the end of the above operation/s, your screen should look like this.

¥ PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled o =] |
JJ File Edit View Geometry Mesh Load/BC Property Analysizs Settings Post Help |

|loA& s mRaH o -
B o@ G s8 @ o oD = 85 |

e I""|Ei|'1|Edit|Sh::\cwnllCoIerlSetl:ingsl o
—ol [ Commands (g;;
il D Geometry .
#(] Mesh PreWin 2017R2
S|l 23 Losdee VSSC/ISRO
Ll D Property
— || (O Analysis
EI D Settings
:l #( Post
ﬂ 1 2 3
Click il ¢ * *
here for Ql
labelling
entities il
POINMT,ADD Y
ﬁl Coordinate data |1600,f0f0 k X
il Coordinate Type ID j
__1| Entity ID |
[ |
POINT,ADD - Done ! =]
B_hl POINT,ADD - Done !
- POINT,ADD - Done ! j
||7 AutoExec Apply
= Command:
|Ready. /;
2. Createaline
Commands . CURVE, LINE
Menu . Geometry - Curve - Create > Line
Parameters
End points Use Mouse to pick the end
points;P1/P2
Entity ID 1

Similarly create curve using points P2 and P3.
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At the end of the above operation/s, your screen should look like this.

':_F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled
JJ Fle Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help

=loj x|

INEEFIE LIRS
[ BRpOu|syE| =m0 s = EA& &%

—

[:l Geometry
(] Mesh
[:I Load/BC
D Property
[:I Analysis
[:I Settings
[:I Fost

Main I EditI Showl Colourl Settingsl []
1 commands @

PreWin 2017R2
VSSC/ISRO

CURVE,LINE

End Paints [P2/P3

I | -

outputID |

Command: CURVE,LINE
CURVE,LIME - Done !

B gle]s #2810 Bl]e 2o |

||7 AutoExec

CURVE,LINE - Done !

Command:

|Zoom by dragging mouse

3. Meshing using beam elements

Commands
Menu

Parameters

FEM, BAR
Mesh = FE Mesh = Bar

Curve 1/2
Element Size 0.1
Type 2-node
Subdivisions 10
Bias 1.0

Note:

Right click/left click mouse point to alter sub-divisions.
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At the end of the above operation/s, your screen should look like this.

+/F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled o [=] S|

(Bomu| /B oo seuz|Ea 02 |

= | main I EditI Show I Colourl Settings I o
_ol Commands @
il [:I Geometry .
] Mesh PreWin 2017R2
O 5 Londec VSSC /ISRO
Ll [:l Property
— [:I Analysis
= [:l Settings
:I (3 Post
=
— 1 2 3
4
[¢]
il FEM,BAR
ﬁ| Curve |1;‘2 M
E| Eemsize  [0.1 M ¥
— Type 2-ode = |
ﬁl Subdivisions IID &l LX
EI Bias |1 &l
ml B
CURVE,LIME - Done ! -
il Command: FEM,BAR. j
FEM,BAR. - Done ! -
Ip AutoExec Apply | Command:
o '
|Ready. Select: /
4.  Merge duplicate nodes
Commands . NODE,MERGE
Menu . Mesh ->Node - Modify - Merge
Parameters : NODE, MERGE

Node IDs |A|| M

Tolerance ID.DDDI

Duplicate nodes being merged will be highlighted.

5.  Erase curve

Commands . CURVE,ERASE
Menu . Geometry ->Curve - Miscellaneous - Erase
Parameters CURVE,ERASE |

Curve IDs I.-!'.LL M
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Note:

Likewise erase key points by POINT,ERASE,ALL command.

6. Specify displacement boundary conditions

Commands . BC,ADD
Menu . Load/BC -> Displacement BC > Add
Parameters :
Translati Iy
Node IDs Select the end nodes ;1/22 P —
|7Uy|u_
BC Value | 1/0/2/0/3/0 E'I' | Ful
LCSID 0 e
Cryfo
Crzfo
At the end of the above operation/s, your screen should look like this.
- PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =Olx]
|
B omL syE| @ <o 0| e =00 & &5
— MaiﬂlEditlShcw|CoIour|Setﬁngs| o
—OI [:I Commands %;j
il (] Geometry .
] Mesh PreWin 2017R2
=1 [ gyt VSSC/ISRO
LI [:l Property
f— [:I Analysis
ﬂ [:l Settings
:I D Post
& | &
o
g BC,ADD
il Node IDs [1/22 &l
| s vale 1072001310 =
EI s o &l N
iI st | | X
=
= =
CURVE,ERASE - Done ! -
ﬂ Command: BC,ADD
. BC,ADD - Done ! EI
W AutoExec Apply
= Command:
|Ready. A
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7. Specify material properties

Command . MATERIAL, ISO
Menu . Property > Material = Isotropic - Add
Parameters .
Element IDs All #m |
Material Data | 207000/0.3/0/0/0 E+_ fd”"‘“’mg
Material 1D 1 o |—:
sddotbray.. | cacel |
8.  Specify Beam Properties
Command . BEAMSECTION, ADD
Menu . Property - Physical - Beam Properties - Standard Section
->Add
Parameters
Element IDs All s |Fe =
Cross section Shape | RECT/25/100 =3/« IE—
Angle about axis 0 pnensens e |
Node offsets 0/0 F—
(yoff/zoff) o] owa|
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At the end of the above operation/s, your screen should look like this.
F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =10l x|
JJ Elle Edit WView Geometry Mesh Load/BC Property Analysis  Settings  Post  Help |
Jode a|mmam - ~|
[Bomu| /B oo D =-ukEa o5 |
= MEiﬂIEditlShowlCoIourlSetﬁngsl 3]
: [:I Commands @
il D Geometry )
#[1 Mesh Pre¥in 2017R2
=1 (g VSSC /ISRO
Ll [:I Property
f— D Analysis
i| [:l Settings
:l [:l Post
25|
& L
£l
QI BEAMSECTION, ADD
il Element IDs All M
ﬂl Cross-section shape IRECT;QEIIUU EI
El MNode offsets (yoff/zoff) [0/0 Y
SetID |
] Lx
el
ml
MATERIAL,ISO - Done | |
B_Iﬂl Command: BEAMSECTION,ADD
- BEAMSECTION,ADD - Done ! EI
El ||7 AutoExec Apply
— Command:
|Select if atleast a part is within the selection region i
9.  Specify point load
Command . FORCE, ADD
Menu . Load/BC - Point Load - Add
Parameters
Node IDs 11
Data 15000
Component Fy
LCSID 0
Set ID 1
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At the end of the above operation/s, your screen should look like this.
-F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =1olx]
JJ File Edit View Geometry Mesh Load/BC Property Analysis  Settings Post  Help |
oM &|@mma | o |
[Bo@mt /B oo i|n—-2Ea &5 |
— MEiﬂIEditI Showl Colourl Settin sI 3
_OI [ commands : @
il D Geometry .
B[ Mesh PreWin 2017R2
J=]| Frapye VSSC/ISRO
D Property
;I D Anal:l':sis
E CI Settings
:I (3 Post
A L t 3
£l
g FORCE,ADD
il NodeIDs |11 ﬁl
ﬂ Data [ 15000 EI
EI Component Fy =< | A
g lesm o ﬁl | .
ﬂ SetID f
ﬂ
T e »
- FORCE,ADD -Done ! j
¥ AutoExec Apply
— Command:
|Ready. o
10. Set the analysis type
Command ANTYPE, SET
Menu : Analysis > Analysis Type
Parameters
Analysis Type Static
11. Set the analysis options
Command : ANOPTION, SET
Menu : Analysis = Analysis Options
Parameters - -
Linear Solver Multi Frontal
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12. Save the project model
Menu : File > Save

13. Submit the job into FEAST

Menu . Analysis > Run solver
Click here
¥ PreWin 2017R2 (PROFESSIONAL VERSION) -
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
IE=-EHOELELEEIEEE v
JJE;‘Q‘ED@UI;@mm%n|---==|ﬁa~.|. |
— MaiﬂlEditIShowIColourlSettingsI )
_OI D Commands @
il [:l Geometry i
] Mesh PreWin 2017R2
=] | | gy VSSC {ISRO
LI [:l Property
f— [:I Analysis
ﬂ D Settings
=1} =2 Post
H
)
[¢]
2]
#|
L] ¢
= k_x
o
Writing Results... ;I

ﬂ BAPSHOTIME :0H:=:z0M:=:= 15
= =
E! r Command: |
|Ready.

l 7

Message box

Note:

"Finished successfully" message appears on message box after executing is completed.

14. Perform post processing
)] Deformed shape

Command : POST, DISPDEFORM
Menu : Post > Deformed shape
Parameters

Scale factor 1
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At the end of the above operation/s, your screen should look like this.
F prewn 2017%2 (PRoFESSIONALVERSION) R
JJ Ele Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
Jode &|@mMma @ o ~|
[Boou /Bl lo=c@d s enl@Eas @54 |
— I""|Eil'1|Edit|ShowlC:.'nlourlSetljngsl 3]
_Ol [:I Commands @
il D Geometry ,
(0 Mesh PreWin 2017R2
B 53 woadec VSSC / ISRO
Ll D Property
— CI Analysis
E| D Settings
- D Post
il
4
o]
i| Displacement:
_I Scale Factor I 1
1) ’
El r.nghllghtMaximum hd
| ™ Animate Deflection
ﬁl Colour:Deformed shape [l X
El Colour:Legend . DEFLECTION
= Maximum Displacement = 3.00429
[ ]
ELAPSED TIME :0H:OM: 15 ﬂ
El Finished successfully j
Command: POST,DISPDEFORM -
Ip AutoExec Apply | c o
| '
|Ready. /
i) Stress contour
Command : POST, BEAMCONTOUR
Menu : Post & Beam Plots = Stress Contour
Parameters
Component BENDING-XY
Decimal Places 2
No. of contours 9
Element List All
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Component BENDING-XY
Decimal Places 2

No. of contours 9

Element List All
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At the end of the above operation/s, your screen should look like this.
P prewn 2017w (roFessonaLveRsIon) T
JJ Ele Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
Jode &|@mMma @ o ~|
[Bo@u syEl o e D »-lEa |
— Main I Editl Show I Colourl Settings I
_ol [:I Commands 1.79E+02
il D Geometry .
#( Mesh PreWin 2017R2 1.39E+02
B 53 woadee VSSC /ISRO
Ll D Property 9.95E+01
f— D Analysis
i| D Settings T |5.97E+01
- D Post
| g 1.99E+01
il .-1 99E+01
By 5.97E+01
Ql POST,BEAMCONTOUR B .9.95E+01
il Component IBENDING—XY | 1 39E+02
El Decimal Places I Z_ﬂZ
EI Mo. of contours I g.ﬂz y -1.79E+02
| ElementList ALL
ﬁl ™ Highlight Masimum
22| 1 use absolute X STRESS (BENDING-XY)
|| colouritabe = Minimum = -179.1 Maximum = 179.1
Command: POST,DISPDEFORM =
B_Iﬂl Command: POST, BEAMCONTOUR.
. POST,BEAMCONTOUR. - Done ! EI
||7 AutoExec Apply
= Command:
|Ready. S
iii) Strain contour
Command : POST, BEAMSTRAINCONTOUR
Menu : Post - Beam Plots - Strain Contour
Parameters
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At the end of the above operation/s, your screen should look like this.

'::;E PreWin 2017R2 (PROFESSIONAL VERSION)

JJ Elle Edit VWiew Geometry Mesh Load/BC Property Analysis Settings Post Help

lo@®s|m®am o o
|[Blo@mU| /yE| oo o e oi[Ea6 &4
? Main I Editl Show | Colour | Settings | 7
_l D Commands @ 8.65E-04
il [:l Geometry i

[:| Mesh PreWin 2017R2 8.73E-04
=1 (e VSSC /ISRO
Ll [:I Property 4 81E04
f— D Analysis
El #(0 settings I |2.88E04
==1{| =3 Post
| B 9.61E-05
il .-9.61E-05
By 2.88E04
Ql POST,BEAMSTRAINCONTOUR B 4.81E04
il Component [eenDmNGXY - 573E.04
ﬂl Decimal Flaces I—zg' . ’
El Mo. of contours I Qﬂz ¥ 8.65E-04
| ElementList ALL
ﬁl ™ Highlight Maximum
22| T use Absote X STRAIN (BENDING-XY)
|| colour:Label il Minimum = 0.000865217 Maximum = 0.000865217

POST,BEAMCONTOUR - Done | =

B_Iﬂl Command: POST, BEAMSTRAINCONTOUR
- POST BEAMSTRAINCONTOUR. - Done | EI
El ||7 AutoExec . Apply
E L Command:
|Ready. /

iv) Beam force
a. Shear force diagram
Command : POST, BEAMFORCE

Menu . Post - Beam Plots - Force Diagram
Parameters
Component SHEAR 1
Plane Plane-1
Decimal Places 2
Scale Factor 1
No. of contours 9
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At the end of the above operation/s, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION)

JJ Elle Edit VWiew Geometry Mesh Load/BC Property Analysis Settings Post Help

? Main I Editl Show | Colour | Settings | 7
_l D Commands @ 7 50E+03
il [:l Geometry i
[:| Mesh PreWin 2017R2 5.83E+03
=1 (e VSSC /ISRO
Ll [ Property 4 17E+03
b [:l Analysis
EI [Z1 Settings T 2.50E+03
22| =3 Post
| B 8-33E+02
il . 8.33E+02
4] -2.50E+03
Ql POST BEAMFORCE -4 17E+03
& I vl
_| Component SHEAR1 5.83E+03
ﬂl Plane IPIane—l Vl .
El Dedmal Places I Zﬂz \'d -7 50E+03
| S5cale Factor I 1
| — x
Mo, of contours el
El Coouriabel [ BEAM FORCE {SHEAR1)
: Minimum = -7500 Maximum = 7500
|| colour:outline [
POST,BEAMSTRAINCONTOUR. - Done ! ;I
gl Command: POST, BEAMFORCE j
POST, BEAMFORCE - Done ! hd
== |
II7 Adtosxee il Command:
|Ready. plotting. .. S

b. Bending moment diagram

Command : POST, BEAMFORCE
Menu : Post - Beam Plots - Force Diagram
Parameters :

Component BM2

Plane Plane-1

Decimal Places 2

Scale Factor 1

No. of contours 9
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At the end of the above operation/s, your screen should look like this.

'.F PreWin 2017R2 (PROFESSIONAL VERSION)

JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Fost Help
Joe e &M a m - ~|
[BoemG syB| @ w|ead s-iEa @54 |

Main I Editl Show | Colour | Settingsl

1 Commands 6.00E+06
D Geometry -
3 Mesh PreWin 2017R2 5.33E+06
[:I Load/BC VSSC/ISRO
[:I Property 4.67E+06
[:I Analysis
[:I Settings 4.00E+086
B Post
3.33E+06
‘.—_-—lll...—-___ 2.67E+06
2.00E+08
POST,BEAMFORCE 1.33E+06
Component BM2 bl 6.6TE+05

Plane lm
DecmalPlaces |  24] v 7.45E-09
Scale Factor l—l |

No. of contours lﬁg_ﬂ X

B El=|z]e =28 |O]= Blxlz 20 ]-|

BEAM FORCE (BM2)
Colour:Label . .. .
Minimum = 7.450568e-09 Maximum = 6e+06
Colour:Qutline |_
POST,BEAMFORCE - Done | |
Command: POST,BEAMFORCE
POST,BEAMFORCE -Done ! j
¥ AutoExec
i Command:
|Zoom by dragging mouse plotting. .. 0

C. *.DAT file shows the input data and *.OUT file shows the output file.

Hint: Deflection, & = £
: Deflection, e
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