1. Stress Analysis of a Cantilever Steel
Beam

Applicable CivilFEM Product: All CivilFEM Products
Level of Difficulty: Easy
Interactive Time Required: 15-20 minutes
Discipline: Structural Steel

Analysis Type: Linear static
Element Type Used: BEAM3

Active code: Eurocode 3
Units System: N, m, s

CivilFEM Features Demonstrated: Units selection, code selection, material
definition, section definition from library,
postprocessing of forces and stresses

Problem Description

This problem analyzes the forces and stresses in a steel cantilever beam. Such
a beam is subjected to a vertical force of 2500 newton at its free end. No
plasticity effects are taken into account.
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The geometry and loads of the cantilever beam are shown in the previous
figure. The beam is a hot rolled shape IPE 120 and is made of Fe430 steel. The
following is a list of all the input parameters:
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Material Fe 430

Section type Hot Rolled IPE 120
Length L=2m
Load F=2500N

B Approach and Assumptions

We will discretize the beam with elastic 2D beam elements. Model geometry is
defined with elements and nodes.

B Summary of Steps

Preprocessing

o

. Specify title
2. Set code

Set units

Define material

Define element type

Define section

Define Beam properties
Define Nodes and Elements

© © N o o~

Save the database
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Solution

10. Apply displacement constraints
11. Apply force load
12. Solve

Postprocessing

13. Enter the postprocessor and read results

14. Plot bending moment

15. Plot the bending stress in Y top

16. List bending extreme stresses

17. Plot bending stress distribution inside the cross-section
18. Exit the ANSYS program

Interactive Step-by-Step Solution

B Preprocessing
A typical CivilFEM analysis begins providing data such as the units system,
active code, materials, element types, section and model geometry definition.
1. Specify title
Although this step is not required for a CivilFEM analysis, we recommend that
you make it part of all your analyses.
Utility Menu: File->Change title
[1> Enter the title: “Cantilever Steel Beam”

[2>> OK to define the title and close the dialog box.

Ii\change Title 8 pad|
ANSYS Main Menu @
[/TITLE] Enter new title IConti lever| g preferences E| <

Preprocessor
Solution
General Postproc

TimeHist Postpro
IE> oK | Cancel | Topological Opt J
ROM Tool

Design Opt
Prob Design
Radiation Opt

Run-Time Stats
Session Editor

E Finish
CivilFEM
E Civil Setup
2. Set Code EEviIPrepr_ocessor
Civil Solution
L. R [ Civil Postprocesor
In CivilFEM you can choose between differen @ seismicoesin g and
designing. CivilFEM allows you to uphold diffezoﬂ:«e;hanilcs » simultaneously,
one for concrete calculations another one for Bl otk s o i ind a third one
for seismic design. In this example the active 3, which is the

default option.

Main Menu: — CivilFEM — Civil Setup
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[1> Select Civil Setup

¥ CivilFEM Setup Options
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3. Set units

In CivilFEM you must define a unit system. CivilFEM will need such system to
perform calculations according to Code. You should maintain it during the entire
design. In this analysis, we will select Sl units, that is, meters, seconds and
newtons.

Main Menu: — CivilFEM — Civil Setup
[1>> Choose Units Library

<

[2> OK to accept units and close the units dialog box

o
Codes Units | CF config | GUI config |
[FUNITS] Define Unit System

System units International system unds

Lenghut) M= i |0 = | m
Tmeunt[T] [5econd x| | = | s
o o = x4

Codes | Units | CF config| GUI confia |

[*CODESEL] Select Codes

on
Pres/Stress unit [P] | aical 4

Steel code  KEYSTEEL EurcCode No.3 v]

ass undt Edoram v
M (M] - Reinforced concrete code  KEYCONCR EurcCode No.2 2 I
Mmuy urit I Euro v I Prestressed concrete code  KEYPREST EuroCode No.2 ']

Seismic code  KEYSEISM EurcCode No.8 V’

l About ok | Cancel | Hep |
i J J = J
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2>

4. Define material

Material properties definition is performed using the CivilFEM ~CFMP
command. This command automatically defines the ANSYS material properties
(density, Young’s modulus, Poisson’s ratio and thermal expansion coefficient)
and the CivilFEM material properties necessary for code checking. In this case
we will select Fe 430 steel.

The CivilFEM ~CFMP command allows us to define stress-strain diagrams, to
define safety coefficients, to control the linear or non-linear behavior of the
material and to select the activation time of the material.

Main Menu: — CivilFEM — Civil Preprocessor —»Materials

Select Civil Preprocess

VAV

Choose Materials

F Material Browser =100 x|
el =izl izt
Mame | Fieference | Nurnl Type NEWS 3

ANSY S Main Menu @ Delete |
Preferences 1=
Preprocessor E> Fd oifyy |
Solution
G.enerc?l Postproc Copy |
TimeHist Postpro
Topological Opt Li
ROM Tool LI
Design Opt
Prob Design Save |
Radiation Opt
Run-Time Stats Corelations |
Session Editor
Finish
CivilFEM
Civil Setup Bene Help |
[=RCivil Preprocessor

Element Types

Materials
Cross Sections
Shell Yertex
Member Properties
Beam & Shell Properties
Solid Section [3™% new to define a new material
Yerif. Database
Update Database .
Active Time [4 X% on the Steel icon for structural steel
Load State
Civil Solution
Civil Postprocesor
Seismic Design
Flac3D
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E> Pick on the EC3 icon to choose steel from EC3 code

Choose Fe430 Steel and all the material properties corresponding to Fe430
steel are automatically calculated according to Eurocode 3 (active code)

E> Add to define the material properties set
Exit to close the dialog box

E>OK

F New material x|

Mumber Il
4 2- STEKQ

#-C[E] B35950
- CONCRETE
- REINF
[+ SOIL
- ROCK,
@ USER

LLizt wzer matenal file Help |
Delete uzer materal A file E> sdd Evit |
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F'Material Browser =10] x|

el afarizl izt

Hame | Reference I Numl Type Mew

I Fe 430 1 Structural steel

F mddify
Copy
List
Save

Cormrelations

[ sty
_ O |
[ e |
[ see |
[

Snitiye time

&t Tirne IEB.EIEI Draps Help | |E> k.

5. Define element type

Checking and designing according to codes is performed only on CivilFEM
supported element types, although you can use any ANSYS element to define
your model, only the CivilFEM supported elements will be checked according to
codes. In the element type menu you can see the CivilFEM supported beam
elements.

We will use 2D Elastic Beam 3 for this analysis.

Main Menu: — CivilFEM — Civil Preprocessor — Element Types —Civil
Beams

[1> Select 2D Elastic Beam 3
[2> OK to define element type
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mBeam Element Types for Code Checking 5]

[ET] Beam Element Types for Code Checking

Element Type Number  ITYPE |1

Select Element Type ENAME

(" 3D Taper Beam 44
3D Elast Beam 4
3D T-wal Beam 24
3D Lin. Beam 188

3D Qua. Beam 189

Q@ e e e

2D Elast Beam 3
2D Taper Beam 54
3D Spar Link &
3D Spar Link 10
2D Spar Link 1
2D Plast Beam 23

Elos straight 16

e @ e e @ e e

Plas straight 20

E> oK | Apply I Cancel | Help |

6. Define section

1-9

CivilFEM allows an automatic section definition, calculating its mechanical
properties and defining its real constants.

There are three ways to select steel rolled shapes from CivilFEM Library: the
graphical selection is an easy way to select a shape from more than 6000, but
you can also select it by name or by index (in this case, the shape can be used
as a design variable).

We will use IPE 120 and it will be selected from the Library using the Cross
Sections Explorer.

Main Menu: — CivilFEM — Civil Preprocessor —-»Cross Sections
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E> Click on the Hot Rolled Button
[2> Select | Beams group.

[3> Select IPE 120 Shape

E> OK to define cross section 1.

[5> Exit to close cross section explorer

F Cross Sections Explorer

MHum | Mame | Reference | Tupe | Shape |

Steel by Dimengions |
Steel by Plates |
Caoncrete |

User Data Baze |

— Edit Sections

b odlify |
Copy | Delete |
Lizt | Save |

Merge |

20 Mesh Sections

Capture 20 Mesh |
Expart 200 Mesh |

Atz fima

ActTime |28.DD Days

Help | it |
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¥ Hot Rolled Shapes Library
v x B|¢

»
&

Number !1 LI Name Ii': 120 Material |1 ¥
2 4= I |-Beams
® Euwopn  HD x
] Europn  HE A
Euopn HE B lﬁ—(_l

Europn  HE M h |120.000E-03
Europn  HE =
Europn  HE A4 tw | 4.400E-03
Europn  HL &
Europn HL B

2

Dimensions

3

3

b | 64.000E-03

e e e e e e e S A e S
Q2R
3

E Europn  HL M

; Ewosn i j \f |6.300E-03 m
EY z

[+ Europn  HL = hi |107.400E-03

Europn  HP &

=) Europn  IPE r |7.000E-03 m

3

» IPE100

- CAEm—3 | S T
IPE 140
IPE 160 ﬁ 4 |93.400E-03

3

>
ok m
» IPE180 4
» IPE 200
» IPE 220
» IPE 240
» IPE270 Properties
» IPE 300
» IPE 330
> Few o s 2 wy [T
» IPE 400
> e o (70007 W
» IPE 500
» IPE 550 by [276.700E-05 ] ¢ wipy [13.S80E-06 |3
ey o NS wee [E0-750E08 ] 3
[+ @ Europn IPEA
+ @ Fueon  IPF N b
< >

F Cross Sections Explorer o ] 5|
— Mew Section
Mum I Mame I Reference I Type I Shape I
I 1 IFE120 IFE 120 Structural steel | Double T

Steel by Dimenszions |
Steel by Plates |
Concrete |

User Data Base |

— Edit Sections

b mdlify |

Copy | Delete |
Lizt | Save |
Merge |

20 Mesh Sections

Capture 20 Mesh |
Expart 200 Mesh |

iz dime

ActTime |28.DD Days
Help IE>

it |
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7. Define Beam & Shell properties

(1>

CivilFEM command ~BMSHPRO will be used to define ANSYS real constants.
You must take into account that CivilFEM creates a real constant set for every
Beam & Shell property and with the same number.

Main Menu: — CivilFEM — Civil Preprocessor -»Beam & Shell pro

Pick on the New Beam button

F Beam and Shell Properties

=

B

MHumnber | M ame | Reference | Type |

1 Mew Bearm |
Bl
MNew Shell |

—Edit:

ol i |

Copy

List

Help

bk

Exit

E> Select cross section number

E> Enter a Name for the Beam property
[4> Select element type BEAM 3

1-12
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¥ Beam 1: Cantilever Steel Beam

Node | location

Cross Section

IE> Real Constants
St m

% m

v X B % Number |1 v Name |Cantilever Steel Beam Ename |BEAM 3 bet |COG  ~
Cross Sections /3\ Member Properties Number
Constant Section i ]—_J
v
y Member Properties Type —
v

Properties:

You can review ANSYS real constants by picking on the Real Constants button

¥ Real Constants Set

Real Constants:

AREA | 1.321E-03

Izz |3.178E-06

HEIGHT |120.000E-03 |
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E> OK to define Beam property on the Beam & Shell properties window

E> EXIT to close Beam & Shell properties window

F Beam and Shell Properties

MHumnber | M ame | Reference | Tupe |

i MewBeam

JEEEEIN

W 1 Cantilever Steel Beam Constant
New Shell

~Edit:
vl i
Delete
Capy

List

Help

e EbkL

E> Esit

8. Define nodes and elements

Model geometry will be established through direct elements and nodes
generation. We will discretize the cantilever beam with 11 nodes and 10
elements with the ANSYS commands.

Main Menu: Preprocessor —» — Modeling — Create -»Nodes —In Active CS

[1> Enter 1 for first node
[2>> Enter x=0, y=0, z=0 for node 1 coordinates.

[3>> Apply to create the first node

1-14
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m&eate Nodes in Active Coordinate System -

[N] Create Nodes in Active Coordinate System

NODE Node number |E>|1

X.¥.Z Location in active CS E>|o |c| [ol
THXY, THYZ, THZX
Rotation angles (degrees) I I I

oK | |§> Apply | Cancel | Help |

[4> Enter 11 for last node
E> Enter x=2, y=0, z=0 for node 11 coordinates.
[6 > OK to create the last node and close the dialog box

mtreate Nodes in Active Coordinate System 3 l]

[N] Create Nodes in Active Coordinate System

NODE Node nurmber E> |11
X.¥.Z Location in active €3 IE> 2 [0 [0

THXY, THYZ, THZX
Rotation angles {degrees) I I I

IE> oK | Apply | Cancel | Help |

The cantilever ends have been defined. We will fill the rest of the nodes that
define our model between these two points.
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Main Menu: Preprocessor — — Modeling — Create—»>Nodes—Fill between
Nds

E> Pick node 1 (on the coordinate system origin) and node 11

OK to finish picking nodes
[9>> OK to fill between nodes

Fill between Nds

¥ pick - Tnpick

oy Single | Eox

i) Polygen ) Circle

- Loog

Count = Z

Maximam = 2 x E> 11
Minimam = z

Node MHo. = 11

% Lizt of Itens @

i Min, Max, Inc

Cantilever Steel Beam

|
’TI Apply | |E>

Dezet | Cancel |

Pick E11 Help |

Ii\create Nodes Between 2 Nodes B ]

[FILL] Create Nodes Between 2 Nodes
NODE1L,NODE2 Fill between nodes

—
—
—_

NFILL MNumber of nodes to fill
NSTRT Starting node no.
NINC Inc.between filled nodes

SPACE Spacing ratio

ITIME No.of fill operations -

- {including original)

INC Node number increment -

HH

- (for each successive fill operation)

IE> oK I Apply Cancel Help |
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Cantilever Steel Beam

Then, we create the elements by defining the first one and copying the rest.

Main Menu: Preprocessor —» — Modeling — Create -»Elements — — Auto
numbered — Through nodes

Pick node 1 (on the coordinate system origin) and node 2
[12> OK to finish picking nodes

Fill between Nds

% pick {~ Unpick

o Sinele {" Box

) Tolygon " circle

i Loop
Count = Z
Maximum = Z @
Minimum = Z :
10> —x 2 3 E El 12 J 8 2 0 1
Hode No. = 11

{* List of Items

[ Min, Maxz, Inc

: I Cantilever Steel Beam
O Apply |

Reszet Cancel |

Pick EIL | Help |

Main Menu: Preprocessor —» — Modeling — Copy — — Elements — Auto
Numbered
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[12> Pick All (to select the element)

E3> Enter 10 (number of copies including original)
Enter 1 (node number increment)

[15> OK to generate elements

Copy Elems Auto-N

¢ pick i Unpick

* Single " Box

O Polygon (~ pircle m Copy Elements {Automatically-Numbered) X

EEREE [EGEN] Copy Elements {Automatically Numbered)
Count — ITIME Total number of copies - @ 10|
Maximum = 1 - in¢luding original

Midmimem =L NINC Node number increment
Elem MNo. =

MINC Material no. increment

# List of Iteus TINC Elem type no. increment

" Min, Max, Ine RINC Real constant no. incr

I SINC Section ID no. incr

CINC Elem coord sys no. incr

0K I Pl | DX  (opt) X-offset in active

TR

S Cancel | DY (opt) ¥-offset in active
@ ) | | DZ (opt) Z-offset in active
Pick All Help
@ oK | Apply Cancel | Help I
E_X 2 3 4 5 6 7 8 9 10 11

Cantilever Steel Beam

9. Save the database

Before moving to the next step, we will save all we have done so far. The save
operation will save the database to file.db and file.cfdb.
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Toolbar: CFSAVE
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B Solution

In this step we will define the analysis type and its options, apply loads and
initiate the finite element solution. A new, static analysis is the default option, so
we will not need to specify the analysis type for this problem. Moreover, there
are no analysis options for this problem.

10. Apply displacement constraints

The model is a cantilever beam so you have to constrain all degrees of freedom
at node 1.

Main Menu: Solution — —Define Loads — Apply — — Structural —
Displacement -»On Nodes

[1> Pick node 1

[2> OK to finish picking nodes

[3>> Select All DOF

E> OK to apply constraints (zero displacement for all DOF) and close dialog box

Copy Elems Auto-N

% pick - Tnpick

IC Single " EBox

" Dolygon " Circle

i Loop

CD'Lmt - D X 2 3 4 5 6 1 8 9 10 1
Marximuam = 1 @

Minimum = 1

Elem No. =

% List of Items

i Min, Max, Inc

Cantilever Steel Beam

Iy ULROT on Nodes |
2 e hpply | ply Displacements (LJ,ROT) on Nodes
P ——————
[OFs to be constrained |E> Ol DOF
Rasat | Cancel | [NF
[E)y
Pick All | Help | ROTE
Apply as ICDnstant walue j

If Constant value then:

WALUE Displacement walue I
M Apply | Cancel | Help |
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11. Apply force load

You have to apply a concentrated load at node 11 with a value of 2500 N.

Main Menu: Solution —» — Define Loads — Apply — — Structural —

Force/Moment -On Nodes
[1> Pick node 11
[2> OK to finish picking nodes
E> Select FY as the force in the Y direction
[4> Enter —2500
E> OK to apply force and close dialog box

Copy Elems Auto-Nu _

' pick '8 npick

o Single " Box

" Polygon " Cirecle

7] Loop
Coumnt = 0
X 2 3 4 5 6 1
Maximum = 1
Minimum = 1
Elem MNo. =

{* List of Items

'8 Min, Max, Inc

I Cantilever Steel Beam

: j - I P | mm)ply F/M on Nodes

[F] Apply Force/Moment on Nodes

Lab  Direction of force/mom

Feset | Cancel |

Pick All Help |

Apply as

If Constant value then:

VALUE Force/moment value

IE> OK I Apply I

3> 3]

x|

IConstonf value LI

D e

Cancel |

Help |
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Cantilever Steel Beam

12. Solve
Main Menu: Solution — — Solve — Current LS

[1> Review information in the status window, and then pick File —Close to close the
window

[2>> OK to begin the solution

[3>> Close the information window when solution is done

I\solve Current Load Step ] x|

[SOLYE] Begin Solution of Current Load Step

Review the summary information in the lister window (entitled "/STATUS
Command"), then press OK to start the solution.

0 <2 Carce Hee

<:E SOLUTION OPTIONS

PROBLEH DIHENSIONALITY. . . . ......... 2-0

DEGREES OF FREEDOH. . . . . . Uk LY ROTZ

MALYSISTYPE .o jecmoccazrmganionaonanansanones STATIC (STERDY-STATE)
SYHHETRIC

LOAD STEP HUMBER. . . .. ........... 1

TIHE AT END OF THE LOAD STEP. . .. ...... 1.0000

oA e : AT
STEP CHANGE BOUNDARY COMDITIONS . . . .. ... HO =
PRINT QUTPUT CONTROLS . . . . . . . o o v oW HO PRINTOUT

DATABASE OUTPUT CONTROLS. . . . . . . . .. .. ALL DATA HRITTEN

BRI @ Solution is done!

5> o |
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B Postprocessing

Postprocessing is where you review the analysis results through graphic displays and
tabular listings. CivilFEM saves all this data in its own results file called file.RCV. To
review its results you must define the dataset to be read from this file using the
CivilFEM command ~CFSET. This command points to both ANSYS and CivilFEM
data.

13. Enter the postprocessor and read results

Main Menu: — CivilFEM — Civil Postproces —»Read Results —» By Load Step
E> Enter 1 in the Load Step number box
[2>> OK to read load step 1

Fi\\Read Results by Load Step Number E |

[~CFSET] Read Results by Load Step Number

Load step number LSTEP E> |1
Substep number SBSTEP I LAST

Alternative number ALT FIRST v

IE> oK | Cancel I Help |

14. Plot bending moment

Main Menu: — CivilFEM — Civil Postprocess —»Beam Utilities - GRAPH
RESULTS: Forces & Moments

[1> Choose bending moment Z

2> oK
Fi\\Graph Force and Moment Results a x|

[~PLLSFOR] &raph Force or Moment
Select Ttem o Graph TTEM,COMP [1> [Bending #om z ~
i

Optional scale factor  FACT

W

IE> oK | Apply Cancel I Help |
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LINE STRESS
STEP=1

SUB =1

TIME=1
CFETAB_ICFETAB_J
MIN =-5000
ELEM=1

MAX =-.116E-09
ELEM=10

-5000

-4444

. (E

[ f -3333

-2778
-2222
-1667
-1111
-555.556
-.116E-09

H000EOCEN

Cantilever Steel Bean

15. Plot the bending stress in Y top fiber

Main Menu: — CivilFEM — Civil Preprocessor -»Cross Sections
[1> Select the IPE section

[2> Modify

K Cross Sections Explorer o ] JE5 |

— Fiedefing Section

Hot Folled |

Steel by Dimenszions |

Steel by Plates |

Concrete |

Wzer Mata Base |

Edit Sections—————
[E& M odify |

—
— 2D Mesh Sections

Mum Mame Reference Type Shape

1 I 1 IPE120 IPE 120 Structural stesl | Double T

Antiva fime

ActTime IZB. oo Days
Hep | Bt |
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[3> Uncheck boundary view

¥ Section 1: IPE 120

Section Select Edit 0 BUET

v )X w@ Options

Axis

Paints
Tesella
Faces
Reinf. Groups
Plates

[3>> Dy

I =] Name [TE 120

/_I

Plot section Boundary

Properties:

h

o

LR E

|
lyy
lzz
Wy
Wz

Wpy

[

120.000E-03 | 1
4.400E-03 |
64.000E-03 |,
6.300E-03 |
107. 400E-03 |
7.000E-03 |
0.000E+00 |
93.400E-03 |,
1.321E-03 |2
17.400E-09 |4
276.700E-09 | 4
3.178E-06 |p4
8.650E-06 |3
52.960E-06 |3

13.580E-06 |3
v

|Contour Yiew Y

[4™>Check view Points
¥ Section 1: IPE 120
Section Select Edit o RUELS
W XX [ﬂ @ i Options
p Axis

1-25

Faces

Reinf. Groups
Plates
Boundary

View Points

__‘] Name |IPE 120

»

Properties:

d

I
lyy
lzz
Wy
Wz

Wpy

[

120.000E-03 |
4.400E-03 |
64.000E-03 |1y
6.300E-03 |
107.400E-03 |
7.000E-03 |
0.000E+00 |1y
93.400E-03 |,
1.321E-03 |2
17.400E-09 |4
276.700E-09 | 4
3.178E-06 |4
8.650E-06 |3
52.960E-06 |3

13.580E-06 |3

e R

[Contour View 157
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[5> Select Options

¥ Section 1: IPE 120

Section Select Edl

v x B e

0

BX

View
Op Name |IPE 120
Axis 122, B
vtk Properties: ]
Tesella
Faces
Reinf. Groups h | 120.000E-03 |,
i tw | 4.400E-03 |,
Boundary

b |64.000E-03 |,

¥ |6.300E-03 |,

K __107.400E—03 o

j n |7.000E-03 |

be
X 2 [0.000E+00 | g
Z

4 |93.400E-03 |,

4 [1.321E-03 |2

ik __17.400E—09 3

Iy _—276.70015—09 it

= __3.178]:‘.—06 i

Wy |8.650E-06 m3

Wz |52.960E-06 |3

Wpy | 13.580E-06 |3
———- e - M

Contour Yiew

Change elements display options

E> Select Numbered to review points with its numbers

[7> OK

1-26

F View Dptions

Elzrnznt iz Ootion:

wm Puointg f>
W |
I Tesela 6 i

I Faces

v Calared

|El F einforcements Criteria IDefault
Iy Plates

> o]

-

¥ | Eorder lines

Cancel
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¥ Section 1: IPE 120

Section Select Edit

v x B e

View

Number Y Name |IPE 120

1 8 4 13 10 18 15 23 202530 38 35 43 40 48 45 53 50
5 12 17 222732 37 42 47 52
2 6 3 119 16 14 21 196320 36 34 41 30 46 44 51 49

545958
64 66
626563
69 71
677068
™76
727573
79 30
24
775718
g? 85
818482
88 90
868987
93 95
919492
98 100

969997

06406
110 117 113 122 119 127 124 1311008007 152 139 147 144 152 149 157 154
114 116 121 126 1303437 141 146 151 156
111 115 112 120 118 125 123 1291283385140 138 145 143 150 148 155 153

Properties:

h
tw
b
tf
hi
r
2
d

A

bt

vy

22
Wy
Wz

Wiy

Wpz

20.000E-03 | 1
4.400E-03 |
64.000E-03 |,
6.300E-03 |
107.400E-03 |
7.000E-03 |
0.000E+00 |
93.400E-03 |,
1.321E-03 | p
17.400E-09 |,
276.700E-09 |
3.178E-06 | p
8.650E-06 |
52.960E-06 |
13.580E-06 |

60.730E-06 |

2

4

4

4

3

3

5]

3

Contour View

We are going to plot stresses in the point 50 on the upper right corner of the
section.

OK
E> Exit
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F Cross Sections Explorer ] 4 |

— Mew Section

Mum | Mame | Reference | Tupe | Shape |
I Hat Rolled
1

IPE 120 IPE 120 Structural steel | Double T :
Steel by Dimengions |

Steel by Plates

EEETLEEN
Concrete |
| Gebeskss |

Uszer Data Base

— Edit Sections

i cifyy |
Copy | Delete |
List | Save |

Merge

:

20 Mesh Sections

Capture 20 Mesh |
Export 200 b esh |

Atz fima

ActTime |28.DD Days
Help | it |

Main Menu: — CivilFEM — Civil Postprocess —»Beam Utilities - GRAPH
RESULTS: Stress & Strain

Select Point to plot stresses on a section point
[12> Enter point number
@ OK to plot stress results

mGraph Stress and Strain Results 3 X1

[~PLLSSTR] Graph Stress and Stra

Select Component to Graph  COMP 5% v

Select Point POINT

Selection
" MAX
" MIN
{" ABS

& poINKLL |
Value @I 50

@ (5] 4 I Cancel | Help l
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LINE STRESS
3TEP=1

SUB =1

TIHE=1
CFETAE_ICFETAE J
MIN =.110E-05
ELEM=10

NAX =.944E+08
ELEM=1
.110E-05
. 105E+08
.210E+08
.315E+08
.420E+08
. 524E+08
. 629E+08
. 734E+08
.839E+08
.944E+08

0000000

Cantilever Steel Beamnm

16. List bending extreme stresses

Main Menu: — CivilFEM — Civil Postprocess —»Beam Utilities -LIST
RESULTS: Stress & Strain+

CivilFEM allows to obtain the values of the different stress types at several
section points. In this case we’ll see the extreme values of bending stresses.
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Fi\List Stress and Strain Results

(_\List Stress and Strain Results

[1> Select both nodes, | and J
[2>> Select All Stresses in Entities to list

3> OK

E> Select MinMax to list extreme values of bending stresses
E> OK to list values. An htm file will open
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(AN Civil

STRESSES AND STRAINS LIST. MAXIMUM AND MINIMUM VALUES
BEAM ELEMENT 1, END |, SECTION 1 - STRESSES AND STRAINS

SX
Minsmum Value -94 399E+06
Location of Min. Val m
Maximum Value 94 399E+B
Locatson of Max. Val 1
Maximurn Absolute Value 94 399E405

Location of Max. Abs Val 1

BEAM ELEMENT 1, END J, SECTION 1 - STRESSES AND STRAINS

SX

Minemum Value -84 959E+06
Location of Min. Val m
Maximum Value B84 959E+HB
Location of Max. Val 1
Maximum Absolute Value |B4 959E+06

Location of Max. Abs. Val 1

REAM £t EMENT 2 ENN Yt QECTION 1 . QTREQQERQ ANN KTRAINS

17. Plot bending stress distribution inside the cross-section

Finally we are going to plot the stress distribution inside the cross-section in the
element where the bending stress is maximum. The ~ PLCSSTR command
plots the cross-section of any desired element. Since the first element has the
maximum stress, it will be plotted by default:

Main Menu: — CivilFEM — Civil Postprocess —»Beam Utilities - GRAPH
RESULTS: Section Results...

E> Enter Element number

[2> ok

mmaph Sections Results i x|

[~PLCSSTR] Graph Sections Result

Select entity Lab IBEAM vI
Entity number NUM, E> IIO
Select extreme section  KeyT |NODE I vl

Stress/ Strain toplot  Item 5% v

E> oK | Apply Cancel | Help |
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In CivilFEM the sign criteria is positive for tensile stresses and negative for
compression stresses. Since the load was applied in the Y-axis direction, we
will have tensile stresses in the top flange in red.

¥ Stress and Strain Section Plot Results

Section Select Result

47)( @ Entity 254N Element End |! Name | E

=]
Rl | aETa [ed | R | s | |]reo| 22| 0] || [
09440EH07 foces I Data I Selection: ——
03391E+07 2
EEEEIEEEE I Flenents
1mr (N— FORCES & MOMENTS {: Tefse"a
Paints
9830301 Fx: 0.000E+00 N el
05244E407 Fy: -2.500E403 N " Plates
04196E407 Faz: 0.000E+00 N - Sel. type:
Mx: 0.000E+00 N
TR My: 0.000E+00 m*: Mot Nim |
02008E407 Mz:  -500.000E+00 Nt ,M
B %0.1049}307
Al L
0000
z
01049E4%7 [ Results
-0 2098EH)7
-03147EH7
-04196EH7
| -05244EH07
| -06293E407
-07342E407
_k
A e
-0 9440EH7
BEAM Section Number 1 Name: IPE 120 Tessella View 5% Results i
18. EXxit the ANSYS program
ANSYS Toolbar: Quit
[1> Choose save everything
[2> oK
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FA\Exit from ANSYS
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