FEASTMT

STATIC ANALYSIS OF ASIMPLY SUPPORTED BEAM WITH
UNIFORMLY DISTRIBUTED LOAD
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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 uniformly distributed load as shown in Figure 1.

Analysis Type : Static
Modulus of elasticity, E =200GPa
Poisson’s ratio, v =0.3
PROCEDURE
STEP

1.  Create three points at (0, 0, 0) (500, 0, 0) and (1000, 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 (500/0/0) and (1000/0/0)
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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.

F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled o ] 4|
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |

|
INEEFIELTEEIEES
J

[Booty sE = -

%ﬂ|lll==|ﬁﬁ‘l|.! ‘

[ main I EditI Show I Colour I Settings I T
—OI [ commands %
il [:I Geometry .
(] Mesh PreWin 2017R2
J=1| gy VSSC /ISRO
LI D Property
f— [:I Analysis
ﬂ [:I Settings
:I [:I Post
EI ol ol o3
eror |2
labelling QI
entities ﬁ —
@ Coordinate data IlDDD,"D,'D Y
Coordinate Type ID j | X
ﬁl Entity ID |
|
ml POINT,ADD - Done | =
POINT,ADD - Done !
ﬂ POINT,ADD - D::: ! z’
|V AutoExec Apply
al Command:
|Redraw to fit to window /
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 i ] 4
JJ Eile Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |

lode &) Mmoo
[Boomul/y Bl oo/t @Ba @0 |

| main I EditI Show I Colour I Settingsl ]
- D Commands @
il [:' Geometry .
B1[2] Mesh PreWin 2017R2
=1 @0 LoadfeC VSSC/ISRO
Ll D Property
— [:l Analysis
EI [:' Settings
:l #[3 Post
El 1 2 3
| —=
o ef+e w1 K|
2|
ﬂl CURVE,LINE
E| End Points [P2/P3 El hj
=—| outputm | L X
=
|
ml Command: CURVE,LINE ]
CURVE,LINE - Done |
B_hl CURVE,LINE - Done | EI
- Ip AutoExec Apply
El Command:
|Ready. Select: Point /;
3. Meshing using beam elements
Commands . FEM, BAR
Menu . Mesh 2> FE Mesh - Bar
Parameters
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.

31 SMSD



-

FEAST™™" 57

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

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

o e s mma & o |
o vE e aad s -nEm @ |

= | main I Editl Showl Colour I Settings I T
_Ol D Commands @
il [:I Geometry -
(] Mesh PreyVin 2017R2
Bl 3 vondrc VSSC /ISRO
Ll [:l Property
f— D Analysis
i| [:l Settings
:l [:I Post
El 1 2 3
r1
Ol
ﬁl FEM,BAR.
ﬂl Curve Il,"z EI
E| EemSiz= (0.1 El \g
— | Type 2ode — | L X
ﬁl Subdivisions IID EI
El Bias Il EI
“ml CURVE LINE - Done ! Al
Command: FEM,BAR
B_hl FEM,BAR. - Done ! j
- IF AutoExec Apply
El Command:
|D|:|er1 document file. Select: ’4
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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BC,ADD

Node IDs |1/22

h

BC value | 1/0/2/0/3/0

s o

=18 |=

SetiD |

FEASTM'
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 T
Node IDs | Select the end nodes ;1/22 e —_—
Wlen_
BC Value | 1/0/2/0/3/0 E||' 2
LCSID 0 r,_
I_van_
rRzln_
At the end of the above operation/s, your screen should look like this.
+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled =1Ol =l
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |
IE=EEE R
Boomy /B o~ oDl s =mEa 5 |
— [ wain dil howl courl i sl )
—OI @ tljimtn'l:nds = = %
il D Geometry -
#(1 Mesh PreWin 2017R2
Bl #3 tosec VSSC /ISRO
& (1 Proper
]| e
— D ettings
|
| &

&

POINT,SHOW - Done !

Command: BC,ADD
B|a| BC,ADD -Done !
— ||7 AutoExec Apply
Command:
—l
|Ready.

il il
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7. Specify material properties

Command . MATERIAL, ISO
Menu . Property > Material = Isotropic - Add
Parameters
E
Element 1Ds All ||
Material Data | 200000/0.3/0/0/0 R
Material ID 1 e

Load fromLibrary... | ok |

Add to Library... | coneel |

8.  Specify Beam Properties

Command . BEAMSECTION, ADD
Menu . Property - Physical - Beam Properties - Standard Section
->Add
Parameters
Element IDs All e mem =
Cross section I'SECTION/100/220/10/10 [I
Shape — —
Angle about axis 0 : w“—l
Node offsets 0/0 0 o
(yoff/zoff) = =
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At the end of the above operation/s, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

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

-

ro

=10l x|

|
IE=E
(B OoOG| /8 m oD == Eal &5

Main I EditI Showl Colourl Settingsl

[ Commands
D Geometry
[:l Mesh
D Load/BC
[:l Property
D Analysis
[:l Settings
D Post

&
PreWin 2017R2
VSSCIISRO

o

1| I

BEAMSECTION ADD
Element IDs IAII
Cross-section shape II-SECHDNIIOOIZZOIIOIIO Ell

Mode offsets (yofffzoff) IDJ'U

I

-

EllElelels |e|z|sOlx Blx|g 9]0 |

Set 1D f
MATERIAL,ISO - Done | ;I
Command; BEAMSECTION,ADD
BEAMSECTION, ADD - Done ! j
||7 AutoExec Apnly
Command:
A
9. Specify load
1) Specify point load
Command FORCE, ADD
Menu Load/BC - Point Load = Add
Parameters

Node IDs 11
Data -100
Component Fy
LCSID 0
Set ID 1
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(2) Specify uniformly distributed load

Command . EDGE,ADD
Menu :  Load/BC - Edge Loads > Add
Parameters

Element Edges 1T20(D1)
Edge load data -500

Direction Normal to edge
LCS ID 0
Set ID 1

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

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled o] x|
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

J
o2 e &M - ~
J

(B oG /B oo o s = E& 05 |

Main I Editl Show | Colour | Settingsl @

—OI [:I Commands
il [:l Geometry .
B[] Mesh PreWin 2017R2
EI (] Load/BC VSSCI/ISRO
LI D Property
f— [:I Analysis
EI Cl Settings
22| =3 Post
i 1. 1
Y c|o|® m[= x| + T YT Y YT YT YYNYY Y OYYYVYY YN
(o]
il EDGE,ADD
EI Element edges IITZIJI:DI) &I
EI Edge load data |-500 EI A
— || Direction Mormal to edge — | L X
ﬁl LCS ID [o ﬁl
EI SetID [
lTI éommand: EDGE,ADEJ ;I
B_hl EDGE,ADD - Done ! j
— ||7 AutoExec Apply
i Command:
|Ready.

Select: Element Edges /;
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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
12. Save the project model
Menu : File > Save
13. Submit the job into FEAST
Menu . Analysis > Run solver Click here

¥ PreWin 2017R2 (PROFESSIONAL VERSION)

-~

sro

JEiIe Edit View Geometry Mesh Load/BC Property Analysis  Settings Post Help

\ 4

[
[oA®a s mmam « o
B PO B &~ oo s -uEa o

Message box

j MEiﬂIEditl5how|CoIour|5etﬁngs| °
[:I Commands %
il D Geometry )

F 2] Mesh PreWin 2017R2
=] | [y VSSC/ISRO
LI D Property
f— D Analysis
EI D Settings
= 11| B3 Post
EI l'|"'|IIIIIIIITIIIIIIIIIII'-

¥ ¥ ¥ ¥ ¥F ¥ ¥ Y ¥ YZFFY Y YY¥FryYIYIYyFIYTrYYr
1
ol
2|
L] y
u I
=
-_TI Writing Results... :I
- ELAPSER-THM QH=0M:=15
i -
: F Command:
|Ready. | Finished successfully i
v
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Note:

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

14. Perform post processing

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

Scale factor 1

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

+F PreWin 2017R2 (PROFESSIONAL VERSION) O] x|

JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |

—

(o &&|d RO w0 o
BoOU| /B a|e D e =uE& 854 |
Main I Editl Show | Colour | Settings | %@

(1 Commands
D Geometry
B0 Mesh PreWin 2017R2
(] Load/BC V38SC/ISRO
[:l Property
D Analysis
D Settings
[:I Post

—

Displacement:

Scale Factor I 1 h

v Superimpose
™ Highlight Maximum X

™ Animate Deflection DEFLECTION

Colour:Deformed shape I Maximum Displacement = 1.53741

P ——

Colour:Legend || ELAPSED TIME :0H:OM:: 15 Al
Finished successfully
Command: POST,DISPDEFORM j

V¥ AutoExec Apply |
Command:
l_|l

|General settings panel. /

[E e |o]s ||z [2]s [0 8|1 |@ |90 |

i) Stress contour
Command : POST, BEAMCONTOUR
Menu : Post > Beam Plots = Stress Contour
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Parameters
Component BENDING-XY
Decimal Places 2
No. of contours 9
Element List All

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

:,E PreWin 2017R2 (PROFESSIONAL VERSION)

|

JEiIe Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help

_—

=L

_—

B oG s E| m -

Main I Editl Show | Colour | Settings |

L1 Commands
D Geometry
[:' Mesh
[:l Load/BC
D Property
[:l Analysis
D Settings
[:I Post

POST BEAMCONTOUR.
Component IBENDING-XY Vl
Dedmal Places I 2 _ﬂ:

[ =3

ALL

Mo, of contours
Element List

I™ Highlight Maximum
™ Use Absolute

Colour:Label

PreWin 2017R2
WSSC/ISRO

4.12E+03
3.21E+03
2.29E+03
1.37E+03
4.58E+02

.-4.5EIE+02

-1.37E+03
2.29E+03
3.21E+03

| A 12E+03
X STRESS (BENDING-XY)
Minimum = 412183 Maximum = 412183
Command: POST,DISPDEFORM ﬂ

Command: POST, BEAMCONTOUR
POST,BEAMCONTOUR. - Done !

Ellelalo|s |z|z|s O @lx|# 9]0 |- |

||7 AutoExec Apply
Command:
/é
iii) Strain contour
Command : POST, BEAMSTRAINCONTOUR
Menu : Post = Beam Plots = Strain Contour
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Parameters
Component BENDING-XY
Decimal Places 2
No. of contours 9
Element List All

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

’.F PreWin 2017R2 (PROFESSIONAL VERSION)

JJ Ele Edit WView Geometry Mesh Load/BC Property Analysis Settings Post  Help |
= =r R R
B o OU s E| o~

—

? Main I Editl Show | Calour | Settings |
_I 3 commands 2 06E-02
il ® (] Geometry .
D Mesh PreWin 2017R2 1.80E02

=] | (g VSSC /ISRO
LI [:I Property 1.14E02
f— D Analysis

||| 28D Settings I |6.87E-03
j D Post
| 2.29E03
g2 .-2.29E-03
&b B.87E03
g POST BEAMSTRAINCONTOLUR. B -1.14E02
il Component IBENDING—XY VI
ﬂ Decimal Places I 2ﬂz .-1 BOE-02
EI Mo. of contours I Qﬂz -2.06E02
~ | EementList ALL X

ey L . STRAIN {(BENDING-XY)

-+ hligh
ﬂ :: e e Minimum = -0.0206091 Maximum = 0.0206091

nal Colour:Label . POST,BEAMCOMTOUR - Done ! ;I
L Command: POST, BEAMSTRAINCONTOUR,
ﬂ POST,BEAMSTRAINCONTOUR. - Done ! j
— |7 AutoExec

— Command:
|Translate camera /

iv) Beam force
a. Shear force diagram
Command : POST, BEAMFORCE
Menu . Post - Beam Plots - Force Diagram
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Parameters

Component SHEAR 1
Plane Plane-1
Decimal Places 2

Scale Factor 1

No. of contours 9

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

F PreWin 2017R2 (PROFESSIONAL VERSION) Ol x|

Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

|| e

I

_—

J e}

LMLy E| &~

o O == 8 A |

Main I Editl Show | Colour | Settings |

L] commands
[:l Geometry
D Mesh
[:l Load/BC
D Property
D Analysis
D Settings
[:I Post

[}
% 2.38E+05
PreWin 2017R2 1.85E+05
WSSC/ISRO
1.32E+06
I |7.92E+04
2.64E+04

Lglelols |o(z[s[O]- B 1@ |70 ]|

lll o .Illl .-2.64E+04

-1.92E+04

POST,BEAMFORCE

Component ISHEARI Vl
Plane IPIane-l Vl
Decimal Places I 2 _ﬂz

Scale Factor I 1
Mo. of contours I Q_ﬂz

Colour:Label .
Colour:Qutine [~

| -1.32E+05

-1.85E+05
’ =
-2.38E+05
X

BEAM FORCE (SHEAR1)
Minimum = -237550 Maximum = 237550

POST,BEAMSTRAINCONTOUR - Done ! ;I
Command: POST,BEAMFORCE
POST,BEAMFORCE - Done ! j

¥ AutoExec

Apply |
Command:

|Save document,

b. Bending moment diagram

Command : POST, BEAMFORCE

Menu

Post - Beam Plots - Force Diagram
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Parameters :

Component BM2

Plane Plane-1

Decimal Places 2

Scale Factor 1

No. of contours 9

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

’:F PreWin 2017R2 (PROFESSIONAL VERSION)

JJ Eile Edit Wiew Geometry Mesh Load/BC Property Analysis Settings Post Help
[ode &) Mo m o ~|
[Bomy| /B oo o v - iEea @54

? Main I Editl Showl Colourl Settingsl [
_I [ commands @ 5 96E08
il D Geometry .
D Mesh PreWin 2017R2 5.95E+06
Bl 55 Loserec VSSC {ISRO
LI Property -1.39E+07
=& Ea Analysis
EI (] settings I |-2.08E+07
== D Post
_°| | -2.78E+07
iz .-3.47E+07
3| N .IIIII o 4ATE+07
g POST,BEAMFORCE
I - BEE+07
il Component BM2 b
| N vI H5.56E+07
EI Plane Plane-1 ¥
EI Decimal Places I 2ﬂz £5.25E+07
= | Scale Factor I 1 X
3| No.ofcontours [ 5= BEAM FORCE (BM2)
_I ; Minimum = 8.2525e+07 Maximum = 5.96046e-08
[ Colour:Label .
al Colour:Outline I_ POST, BEAMFORCE - Done | ;I
L Command: POST,BEAMFORCE
B_hl POST,BEAMFORCE - Dane ! EI
= ||7 AutoExec
i Command:
|Ready.

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

Hint: Deflection, & = L5
: Deflection, § = Y
. swiL3

Deflection,§ = a0l W=wxXL
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