FEASTMT

STATIC ANALYSIS OF ASIMPLY SUPPORTED BEAM WITH
VARYING LOADS
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Figure 1

All dimensions are in m

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

Analysis Type : Static
Modulus of elasticity, E =70 GPa
Poisson’s ratio, v = 0.3

PROCEDURE
STEP

1. Create key points at (0, 0, 0) (2,0, 0) (4, 0,0) (5,0,0) and (7, 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 1D

Similarly create points (2/0/0) (4/0/0) (5/0/0) and (7/0/0)
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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.

<P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled i ]
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
[ode &M @ o
[Bo@mu Bl maoo|e -2 @& 50 |
f‘. Mai”lEdit'ShowlCoIourISetﬁngs' ]
_I [:I Commands @
il D Geometry .
#(] Mesh PreWin 2017TR2
=] | (g VSSC /ISRO
LI [:l Property
f— D Analysis
E| D Settings
:I CI Post
EI .1 .2 .3 .4 .5
Click il
here for
O
labelling j
entities
ﬁI POINT,ADD hNd
@ Coordinate data I?,.'DJ'D |
—— || Coordinate Type ID j X
ﬁl Entity ID [
POINT,ADD - Done ! |
"l POINT,ADD - Done ! j
PCINT,ADD - Done | =
B_hl ¥ AutoExec Apply e
f— Command:
|Printsha|:|shotimage. o
2. Create line
Commands . CURVE, LINE
Menu . Geometry - Curve - Create > Line
Parameters
End points Use Mouse to pick the end
points;P1/P2
Output ID

Similarly create curves using points P2/P3, P3/P4, and P4/P5.
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At the end of the above operation/s, your screen should look like this.

Command:

Select: Point o

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled o [=] ]
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |
IE=roE
[Boomt yE| oo 0| s «0|Eaw o4 ¢ |
j Mai”IEditIShowlCoIourISetﬁngs' T
[:I Commands @
il M1 Geometry .
(3 Mesh PreWin 2017R2
Bl 53 Loadrec VSSC [ISRO
Ll [:I Property
== D Analysis
E| [:l Settings
- &[] Post
il 1 2 5
4]
g _cl_*p '-"'N|'i:||K|
2|
El CURME,LIME A
E| End Points [P4/Ps M | y
— | outputm |
|
CURVE,LINE - Done ! |
ml CURVE,LINE - Done !
CURNE,LINE - Done ! j
B_Iﬂl IW AutoExec Apply
|Ready.
3.

Commands
Menu

Parameters

Similarly mesh curve 3 with 3 sub-divisions as shown below.

Meshing using beam elements
FEM, BAR
Mesh - FE Mesh - Bar

Curve 1/2/4
Element Size 1
Type 2-node
Subdivisions 6

Bias 1.0

FEM,BAR

Curve |3— M
Elem Size Il— M
Type 24ode —

Subdivisions IE— M
Bias Il— M
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Note:

1. Right click/left click mouse point on each curve to alter sub-divisions.
2. Make sure nodes are present at locations of applied point load.

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

F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled N [=] 3|
JJ File | Edit Wiew Geometry Mesh Load/BC Property Analysis Settings Post  Help |

B
(oo yE|m - o0 s =|E& 050 |

Main I Edit] show | Colour | Settings| T

[ commands @
[:I Geomefry .
F(] Mesh PreWin 2017R2
(] Load/BC VY3SC/ISRO
[:l Property
[:I Analysis
D Settings
[:I Post

—

—

FEM,BAR

Curve I 3

&
Elem Size I 1 EI
Type 2-Mode — | X

Subdivisions |3

fllElmlo]s |#|z|s|O|x |@|x|% o]0 ]|

e Il Command; FEM,BAR ;l
FEM,BAR - Done |
||7 . p=r FEM,BAR - Done | j
Command:
Select: %
4.  Merge duplicate nodes
Commands : NODE,MERGE
Menu . Mesh ->Node - Modify - Merge
Parameters : NODE,MERGE

Node IDs Al M

Tolerance ID.DDDI

Duplicate nodes being merged will be highlighted.
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5.  Erase curve

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

Curve IDs IALL ﬁl

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 .
Translation
Node IDs Select the end nodes ;1/21 Pl | e
IVUylg_
BC Value 1/0/2/0/3/0 El]"— Puf
LCSID 0 e
rRylu_
I'Rzlu_
At the end of the above operation/s, your screen should look like this.
+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled Ol
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
INEEYYE LR
[Broty yE oo 0| s «uE& &£ \
— I""|Ei|'1|Edit|ShowlColourlSet‘I:ingsI o
—ol [ Commands %@
il [:I Geometry .
#(1 Mesh PreWin 2017R2
S| 23 Loadrc VSSC | ISRO
Ll D Property
— [:l Analysis
= [:' Settings
ﬂ 33 Post
H le L
&
o]
BC,ADD
2|
ode IDs
ﬁl Node ID: |1,f21 El v
| BCvae [1/0/2/0/3/0 EI |
e e o &l X
ﬁl setm |
=
CURVE,ERASE - Done | -
lTl Command: BC,ADD j
B_hl ||7 AutoExec Apply BC,ADD - Done ! W7
b Command:
|Creahe new document. /; SD

E
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7.  Specify material properties

Command . MATERIAL, ISO
Menu : Property - Material - Isotropic - Add
Parameters
Element IDs All l;f;'lw ’E i
Material Data | 7E+10/0.3/0/0/0 e ‘““m
Material 1D 1 - |—I
Addwotbray... | concel
8.  Specify beam properties
Command . BEAMSECTION, ADD
Menu . Property - Physical - Beam Properties - Standard Section
->Add
Parameters
Element IDs All BE
Cross section T-SECTION/0. 5/1/0.1/0.1 = [ i
Shape =
Angle about axis | 0 —“—'
Node offsets 0/0 ‘W
(yoff/zoff) —

9. Specify load
1) Specify point load

Command : FORCE, ADD
Menu . Load/BC - Point Load - Add
Parameters
Node IDs 15
Data -5000
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 N =]
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |

o3& s imRaH o |
(BooL JE = owO|l s =u2(E&H 050 |
Main I Editl Show I Colour I Settings | @

—

[ Commands

D Geometry
#(3 Mesh PreWin 2017R2

#(_] Load/BC VSSC/ISRO
D Property
Cl Analysis
D Settings
D Post

O

P ar 4r 4k
Alll D | M

T|I|nG

o=

Q| m
|i:°:
[

=

FORCE, EDIT

NodeIDs |15

iy
Data {-s000 El h

Component Fy = | k X
s o &l

Ellz]s =]z |sO]= Bl 20 ]|

FORCE,ADD - Done ! |
Command; EDGE,ADD
Force ID=1 VAL=-5000 DIR=1LCS5=0 j
||7 AutoExec ﬂl
Command:
|F‘.eady. Select; Nodes /

(2) Specify uniformly distributed load

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

Element Edges 1T6(D1)
Edge load data -2000

Direction Normal to edge
LCSID 0
Set ID 1
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At the end of the above operation/s, your screen should look like this.

<P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled - 1Ol x|
JJ Eile Edit View Geometry Mesh Load/BC Property Analysis Settings Pest  Help |
JodBe s @M o o
[Boreoy sE Eeoad| s -sE@a @50 |
j Main I Editl Showl Colourl Setﬁngsl ©

[:I Commands @
il D Geometry .

(] Mesh PreWin 2017R2
B 23 Losdrc VSSC /ISRO
Ll D Property
f— [:I Analysis
E| [:I Settings

== || =3 Post

ﬂ ;FI T T"T*7 1 da
- F¥YYY¥YY¥YY ¥
4]
gl EDGE,ADD
ﬁl Element edges IITG(DI) &l
ﬁl Edge load data I—ZIJDD El A
El Direction Mormal to edge — | k X
| s o &l
5

SetID [

Command: EDGE,ADD ;I
lTl EDGE,ADD - Done |
EDGE,ADD - Done ! j

B_Iﬂl ||7 AutoExec Apply
= Command:
|F‘.eady. /

(3) Specify uniformly varying load

Note:

For uniformly varying load, function varying with respect to x-direction has to be

defined and this expression is attached to edge load.

Define function

Menu Property - Function > Expression
Command FUNCTION, EXPRESSION
Parameters

Set ID 1

Data (6-(3*X))

. Define varying load
EDGE,ADD
Load/BC - Edge Loads > Add

Command :

Menu
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Parameters :

Element Edges | 7T12(D1)

Edge load data | F1(select the function) Jm] g s
Direction Normal to edge

LCS ID 0

Set ID 1 o]

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

+F Prewin 2017R2 (PROFESSIONAL VERSION) - Untitled i [
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |
[oBaa imRam o |
[Bomu syE|l oD v-ill@ai &5 |
?‘. MaiﬂIEditlShowlCoIourISettingsl T
_I D Commands %;
il CI Geometry i
3] Mesh PreWin 2017R2
=] | ey VSSC [ ISRO
LI Cl Property
f— D Analysis
= D Settings
:l &[] Post
H
:I T #
£l
EDGE,ADD
[¢]
Element edges I?TIZ[DI) &l
2|
ﬂl Edge load data |F1 El v
Direction Mormal to edge = |
§| s o &l X
ﬁl SetID |
EDGE,ADD - Done ! :I
ml EDGE,ADD - Done | j
EDGE,ACD -D ! -
B_hl [V AutoExec Apply o
f— Command:
|Saue document. /
10. Set the analysis type
Command ANTYPE, SET
Menu : Analysis = Analysis Type
Parameters
Analysis Type Static
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11. Set the analysis options

Command : ANOPTION, SET
Menu : Analysis > Analysis Options
Parameters .

Linear Solver Cholesky

12. Save the project model
Menu : File > Save

13. Submit the job into FEAST

Menu . Analysis > Run solver

+F PreWin 2017R2 (PROFESSIONAL VERSION)

Click here

JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post  Help |
E=EEELEEE IS v
(B rE | sE| o0 s =iEa @64~ |

Main I EditI Showl Colourl Setﬁngsl T
L1 commands %;;
i PreWin 2017R2
Mesh

# (] Load/BC VSSC/ISRO
[:I Property
a Analysis
[:l Settings
[:I Fost

—_

_—

e

hd

&

Saving stresses... -
Writing Results...

ELAPSEDTIME :0H::0M:: 05
Finished successfully j

T Command:

Bllelelo]s lo|zs|Ol- (@~ [9]0[]-|

v
Message box

Note:

"Finished successfully” message appears on message box after executing is completed.
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14. Perform post processing

)} Deformed shape

Command
Menu

Parameters

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

¥ Prewin 2017R2 (PROFESSIONAL VERSION) 1Ol x|

Post  Help

JJ Eile Edit View Geometry Mesh

POST, DISPDEFORM
Post = Deformed shape

Scale factor 1

Load/BC  Property Analysis Settings

-

ro

loB&es | RO w ©

IEEREIET-IE:

5y

B0 e = EM @54

Main I Editl Showl Colourl Seth'ngs'

(3 Eommands
D Geometry
&0 Mesh
D Load/BC
=[] Property
[:I Analysis
D Settings
[:l Post

&
PreWin 2017R2
VSSC [ISRO

O |
AlllD | M T

=

m

EX:E

Displacement:

Scale Factor

u Superimpose

I™ Highlight Maximum
[~ Animate Deflection
Colour:Deformed shape [l

Colour:Legend .

I y

&

DEFLECTION

Maximum Displacement = 2.67305¢-05

Finished successfully
Command: POST,DISPDEFORM

IW AutoExec

4

Command:

flElzlo]s lezlslOfx @lx|g 7loh]- |

i) Stress contour

Command

Menu

: POST, BEAMCONTOUR

: 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.

<P PreWin 2017R2 (PROFESSTIONAL VERSION) B ] 1

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

—

| O

B & N w| o

—

| @]

LOYU|syE ®ea e 0w E A

—

Main I Edit| Showl Colourl Settingsl

[_1 commands
Cl Geometry
([0 Mesh
D Load/BC
(1 Property
D Analysis
Cl Settings
D Post

POST BEAMCONTOUR.
Component IBENDING—XY Vl
Dedmal Places I Z_ﬂz
No. of contours I Q_ﬂz
Element List ALL

I™ Highlight Maximum
™ Use Absolute
Colour:Label =

&
PreWin 2017R2
VSSC /ISRO

STRESS (BENDING-XY)
Minimum = -1.50575e+06 Maximum = 1.60552e+06

1.61E+06
1.26E+06
9.14E+05
I |5.68E+05

2.23E+05

. -1.23E+05
-4.69E+056
| -B.14E+05

.-1.16E+06

-1.51E+06

Command: POST,BEAMCONTOLR

POST,BEAMCONTOLUR. - Done !
4

flelmlp]s |=|z|siolx @Ix|2 [9]0h]-|

I|7 AutoBxec ﬂl Command:
A
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)

-

SIS ro

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

—

BRI

=

OOy E| @~

oy 0| m = A ® A

Main I Editl Show | Colour | Settings |

L1 commands
Cl Geometry
3] Mesh
D Load,/BC
Cl Property
D Analysis
D Settings
CI Post

&
PreWin 2017R2
VWSSC [ISRO

POST,BEAMSTRAINCONTOUR.
Component IBENDING-XY VI
Dedmal Places |—z;,'
M. of contours Iﬁg_ﬂ
Element List ALL
[ Highlight Maximum
™ Use Absolute
Colour:Label =

STRAIN (BENDING-XY)
Minimum = -2.15108e-05 Maximum =2.29359e05

2.29E-05
1.80E-05

1.31E05

8.12E06

3.18E06

.-1 .T6E06
5.70E-06
I -1.16E-05

.-1 BBE0S

-2.15E-05

4]

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

||7 AutoExec

Command:

flelele|s |=|2|s O [@B|«|s 9]0 ]|

iv) Beam force

a. Shear force diagram

Command

Menu

: POST, BEAMFORCE
. 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.

¥ Prewin 2017R2 (PROFESSIONAL VERSION) i [

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

[ & Ema®m| - -

|Boay yE|c oD - @Em @54 |
? Main I EditI Showl Colourl Seth'ngs' T

[:I Commands @ 4. 15E+03
il [:I Geometry .

B3 Mesh PreWin 2017R2 3.18E+03
Bl 2 & coadec VSSC /ISRO
Ll [:l Property 2.22E+03
f— [:I Analysis
E| D Settings I [1.25E+03
- [:I Post
_°| e 2.91E+02
Ji] .-6.T2E+02
B 1.64E+03
gl POST,BEAMFORCE | -2.60E+03
il Component ISHEARI VI = 3.56E+03
ﬂl Plane IPIane-l VI A . .
El Decmal Places I ;‘_ﬂ: L ¥ 4.53E+03
E Scale Factor I 1 BEAM FORCE {(SHEAR1)
2l No. of contours | 92 Minimum = 4526.94 Maximum=4145.73
[ )
—l Colour:Label [ || || command: POST BEAMFORCE 2
ml|| Colour:outine [ [~| [ PosT.BEAMFORCE -Done ! -

4| | 3

B
:Iﬂl I|7 AutoExec ﬂl Command:
|F‘.eady. plotting... /

b. Bending moment diagram

Command :

Menu

POST, BEAMFORCE

Post - Beam Plots - Force Diagram
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Parameters :

it |
SHY

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.

|isro

P PreWin 2017R2 (PROFESSIONAL VERSION) i ]

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

J
o Emam -
J

LPEOL sE| o 0| e =mE& &4

—

Main I Editl Show | Colour | Settings |

[ Commands
D Geometry
([0 Mesh
D Load/BC
Property
3 Analysis
D Settings
D Post

POST, BEAMFORCE

I

Component EM2 hdl

Plane IPIane—l Vl
Decimal Places I Z_ﬂz
Scale Factor I 1
No. of contours I Q_ﬂz

Colour:Label [T

&
PreWin 2017R2
VW3SC/ISRO

1.46E-11
9.21E+02
-1.84E+03

= |-2.76E+03
| -3.69E+03

T II II_ I - .-4.61 E+03

5.53E+03

| -6.45E+03

¥ . -T37TE+03
| B8.29E+03
X

BEAM FORCE {BM2)

Minimum = 8291.46 Maximum = 1.45519e-11

Colour:Outiine [~

Command: POST,EEAMFORCE
POST, BEAMFORCE - Done !

4 |

1B le % o3|y |O]= |Bxle (7] ]-[g

|| K|

¥ AutoExec

Command:

|Zoom a rectangular region

plotting... .~

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