midas FEA Training Series LS-2. Plane Frame

LS-2. Plane Frame Overview
=  2-D Linear Static Analysis
" Model
- Unit : tonf, m

- Isotropic Elastic Material
- Beam Elements

= |oad & Boundary Condition
- Beam Load
- Nodal Force
- Constraint
- Beam End Release

=  Result Evaluation
- Deformation
- Result Combination
- Moment Diagram
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midas FEA Training Series LS-2. Plane Frame

1. Analysis > Analysis Control - Control tab
2. Analysis Type : 2D, XZ-Plane ¢

3. Click Button (Unit System)

4. Force (Mass) : tonf (ton)

5. Click [OK] Button

Analysis Type 6. Click [OK] Button

-
{_X{-Plane 7. Click Right Mouse Button in Work Window
and Select “Toggle Grid”
ane

" Axisymmetry

Step 1.

i . . . .
oD 8. Click Right Mouse Button in Work Window
[v Convert Model Weight to Masses and Select “Turn oﬁ"All Triads”
* Lumped Mass " Consistent Mass
Auto-Constraint

[v Rotational DOFs for Truss / Plane [ Solid Elements Previous Cormmand,..

>| 0 Work Plane : XZ Plane

Unit System
Force Ym Length m Energy [ I( 5 i=5rd BEmng.,.. View Point : Front View (-Y \ﬁew)

Move Wark Plane,,, !
Gravity Acceleration IW m/fsec? Toggle GCS Triad
Initial Temperature I—D [T] Togagle WCS Triad

Turn on &1 Triads

ok 6 )ancel | Turn off All Triads T Tty
—_— Hide Daturn & WP

Hide &ll Labels

% Work Plane and View Point are automatically changed.
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midas FEA Training Series LS-2. Plane Frame

Step 2 1. Geometry > Curve > Create on WP > Line...
2.SL(0) , EL<0, 3> ¢
2T 3 LA 3. Click [Cancel] Button @
st S Lo e [&] ) 4. Geometry > Transform > Translate...
;:t: @ 5. Select “Line” in Work Window
6. Direction : X-Axis
) \___/ 7. Option : Non-Uniform Copy
M 8. Distance : 5, -10
Translate X

9. Click [OK] Button

Direction & Distance lDistance in cs] 5 | Z-AXiS 10 . Click “Zoom All”
v 1 Object Shape(s) Select 4--d-__ . . . .
’ — joct Shape(s) SeledteA D=~ 1-------- > 11. Click Right Mouse Button in Work Window
& [ Direcion Selecied @ and Select “Hide Datum & WP”
" 2 Point Yector N -
v v v "\ !
S R e >
: \—\-‘—-—-I: ) Source Line (1)5m
_ R e S
X-AXis -
I (2)-10m
" Move a1 < _- 1. I _
7, @ :
Distance | ]
MNumber of Times
@ (): “ABS x, y”, <>: “REL dx, dy”

) 1) apply | (0) same as (0, 0)

& [Esc] as shortcut for [Cancel].
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midas FEA Training Series LS-2. Plane Frame

Step 3.
2D Line [E| 1. Geometry > Curve > Create on WP > Line...
Input Skart Location 2. Toggle on “Vertex” Snap
Location | 3,4)| 3. Draw Line L1 by Clicking P1 & P2
Method  |ABS x, v =l 4. Draw Line L2 by Clicking P2 & P3
= Wé,:;@ 5. Click [Cancel] Button
—

P1 @ P2 @ P3

L1 L2
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midas FEA Training Series LS-2. Plane Frame

1. Mesh > Auto Mesh > Edge...
2. Select “Displayed”
3. Seeding Method : Number of Divisions

Auto-Mesh Edge

3 £ Edgels] Selected 2 ivisi :
B gefs) Selecte (\_’ 4. Number of Divisions : 1

Seeding Method

(| Mumber of Divisions e -

Mumber of Divisions 6. Mesh Set : Frame

| QE 7. Click [OK] Button

5. Property : 1

r .

= I 8. Pre-Works Tree : Geometry ...

e 9. Click Right Mouse Button and Select “Hide All”
| Beta Angle ; 0 [Deq]

Fre

Mew Works
Jos View Pol

+- H Work Pl;

Propert
CoX : ) =l

[ Reinforcement

| =l
+- oS Crve [5

| o =l

hH Surface [
Hesh ==t — 3 Solid [0]
v 6 &¢ Compound [0]
Addto  [Mesh Set El = %lesﬁheumetry Set

¥ Merge Nodes 3 Size Control [0] —

Tal 1e-005 B Mesh Contral [0]
sene | [l Mesh Object [0]

 a ke Mid-Side Mad +-_]) Mesh Set [2]
TN Eg Reinforcement [0]

E] Cancel ¥ q-s Eonrlc!inate systern -

U) Pre-Works | Post-Works | Report Works

0w <—»Hide
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Step 5.

fy Material

Isotropic rﬁmtropic] Interface]

Material Manager

|Type

D | 1 Name |

Structural
Elastic Modulus

(* Poisson's Ratio

(™ Shear Modulus

Constitutive Model

Time-Dependent Behavior

Thermal. ..

2.1e7 \tonfymz ¥ Weight Density 0 tonffm?
0.3 (™ Mass Density tonffm3fg
N tonfjm2

Expansion Coeff. 1]

e ——
Model Type (|Elastic -
Temperature Dependent PmM
Elastic Modulus |N0ne
Poisson's Ratio

Expansion Coeff. |None

Creep/Shrinkage
Compressive Strength |None

=
|None j
=

|N0ne

Isokropic

1. Analysis > Material ...

2. Click [Create] Button

3. Select “Isotropic” tab

4.1D : 1, Name : Steel

5. Elastic Modulus : 2.1e7 tonf/m?
6. Poisson’s Ratio : 0.3

7. Model Type : Elastic

8. Click [OK] Button

9. Click [Close] Button
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midas FEA Training Series LS-2. Plane Frame

1. Analysis > Property ...
Step 6. 2. Create 1D...

Create |~ | 3. Select “Beam” tab

Create/Modify 1groperty

= Co.X2)
Truss perEdBeam] P|DtlD] o 20 el ' SRS < (BRI
. . 667 »
N L 3D... 5. Material : “I1: Steel
Interface, ., - -
Rei 6. Click [Section Template...] Button
_ — ° einforcermnent, .,
Materal Jg:sted = Others..., 7. Select “H-Section”
Cross Sectional Area (A) 0.0093%8 m2
Torsional Constant (Ix) 4,71814667e-007 m"4 8 H (045) ! Bl (02) ! tw (0009) ! tfl (0014)
Area Moment of Inertia (Iy) | 0.000322589453 m~4 9. Offset : Center-Center
Area Moment of Inertia (z) 1,86923032e-005 m"4 10 CI|Ck [OK] Button

Effective Shear Area (Ay) m?
Effective Shear Area (Az) m2

11. Click [Apply] Button

Section Library P§|
e —

Ok, Cancel

tF2 m >

Offsel |Center-Center -

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-2. Plane Frame

Step 7.
1. 1D : 2, Name : Column

Create/Modify 1D Property %] 2. Material : “I: Steel”

3. Click [Section Template...] Button

4. Select “H-Section”

5.H (0.3), B1(0.3) , tw (0.01) , tf1 (0.015)

Material
Cross Sectional Ares (A) 0.0117 m? 6 Oﬂ:set . Center-Center
Torsional Constant (Tx) 7.7e-007 m™4 7 CIle [OK] Button

Area Moment of Inertia (Ty) 0.0001993275 m"4

8. Click [OK] Button
Area Moment of Inertia (Iz) 6.75225e-005 m™4

Effective Shear Area (Ay) m?2 9. Click [Close] Button
Effective Shear Area (Az) m2
[ Consider Shear Deform Section Library ) Property Manager E|

—
C }/ FREZELLT

(s)
< QK ; Cancel

D | Name LType | Sub-Type FTiEEE
1 Eearn 10 Bearn )
2 Calumn 1D Bieann Modify. ..

=
_ o |
=N
=
- (9)
k2 | oom < >

Offsef |Center-Center -
() (7)e
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Step 8.

Change Element Parameters x| |1D Elemnent (0) x| | 1. Mesh > Element > Change Parameter...
' Face (F)

Edoe (E)

Mesh (M)

e =R  —

1D Element

2. Select “Property” - “I1D”

3. Property : “2: Column”
4. Change Selection Filter to “1D Element (0)”

5. Select 3 Vertical Elements Marked by “O” (See Figure)

 neverse Norml \ 6. Click [OK] Button

" align Local Coys \
& \

(" Change Order |
{ {+

-

" Crientation

T
v
|

@ (o6
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Step 9.

1. Pre-Works Tree : Property - 1D...

Pre-warks

+- B Work Plane ] A 2. Select “Beam” & “Column”
- & Datum . . .
g Geometry 3. Click Right Mouse Button and Select “Show Section”
=B Mesh

@@ Size Contral [0] 4. Click “Isometric 1”

@8 Mesh Contral [0]

B Mesh Object [0] 5. Select “Hide Section”
- Mesh Set [2]

-4 Coordinate Systern
..... 8 Function
#-[X] Material
#-[T] Time Dependent Materja
=-HE Property

A

L@ an rm

IPre-Wn:urks Post-wWiorks lF&epn:urt Wiorks

Bearn [F:1] (Bear)

Show &ssigned
Show Assigned Only
Show &l

Hide &ssigned

|
FRaaREHER ) B

Edit...
Delete
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Step 10.
olep L. 1. Analysis > BC > Constraint...
Constraint 2. BC Set : Support

BC Set 3. Select 3 Nodes Marked by “O” (See Figure)

AT 4. Check on “T1”, “T3” & “R2”

Type  |Mode

= Mo o Q 5. Click “Preview” Button
6. Click [OK] Button

L]

Free Face Modes

Seed Mode | AN
N
N
Feature Angle D *
g [Ceq] N
\\

Mode AN

* Add " Replace O Delete AN

N
[ Apply to Unassigred s Cnly N
4

DoF
v T1 [ T2

Q v Rz
Fixed | Free |
Finned | Mo Rotation |
Swmmekey Anki-Syrrmetry ,L
Plane 12 | Plane 12 |
Plane 23 | Plane 23 |
Plane 31 Plane 31 |

(0] 4 Cancel | Apply |
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LS-2. Plane Frame

midas FEA Training Series

Step 11.

Pre-works

Mo Wiew Paint
+- B Work Plane
+-J Daturn
g Geometry
- Mesh
B Size Control [0]
g4 Mesh Control [0]
f Mesh Object [0
-] Mesh Set [2
CIEM

[} Frame [M:E]

+-+{ Coordinate System
8 Function
+-[X] Material

-1-HE Property
S | O A

et [M:1]

1. Pre-Works : Mesh - Mesh Set - Frame
2. Click Right Mouse Button and Select “Display > Element CSys” ¢

Showe Only
Hide

Display Mode

Display

+-[X] Time Dependent Mater Shrink

Pre-works | Post-Works | Rep|  Solon.,

Delete
Copy

Mesh Set
Wiark Mesh Set

Merge

Transparency. ..

Mode
Elerment-Edge

Display Mode ID
Display Elerment ID

Elernent CS5ys

Hide &ll Labels

@ Symbol size can be changed at “Display Option”
- “LBC” - “Mesh” - “Element CSys”.

=
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Step 12.

1. Analysis > BC > Beam End Release...

Object /\ 2. Type : Element
T¥PE - |Element w El 3. Select 1 Element Marked by “O”
(1 e S ST (:?D' """"" 1 4. Type : Relative
Mode 5.1-End — My (0) (Turn off Other Flags)

i+ Add (" Replace " Delete ]
. 6. Click [OK] Button

End Release °
Type (% Relative T Walue
i-End E

Fx Fli I]_
r (] 0|
(] ol|r
b rli

w@ o>
Mz | [ | [

Finned-Pinned | Finned-Fixed |

J1T

Fixed-Pinned | Fixed-Fixed |

f % 6 )
@ (a4 ru:e|| Apply |
/
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Step 13.

Load Set 1. Analysis > Load > Set...

Name L 2. Name : Beam Load

Dese. | [ 3. Click [Add] Button
_ o | 4. Name : Nodal Force

S e l 5. Click [Add] Button

z Modal Force

6. Click [Close] Button
7. Pre-Works : Mesh — Mesh Set — Frame
8. Click Right Mouse Button and Select “Display > Element CSys”

Pre-Works
Lo Wiew Point -
+- B Work Plane
+- s Daturn
+- g Geometry

B Size Control [0]
f# Mesh Control [0]

Hide

= @ Mesh Showe Only ‘

Display Mode 4
Display Mode
Shrink Elernent-Edge

Feintarcament [0 TIANSPAIENtY. | Display Nods ID
+-+4 Coordinate System Color... Display Elerment [D
B2 Function Delete
+-[E] Material Copy oEl Lo
+-[Z] Time Dependent Material Elernent CSys
--HE Property Mesh Set

R | O k)
Pre-works | Post-Works | Report Wiy Work Mesh Set »

Merge
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LS-2. Plane Frame

Step 14.

Element Beam Load

 —
=3O

Object

Tyvpe |Element

Bl

1 Element(z] 5elected

>

L
Lz

Mode

+ add " Replace

" Moment

Direckion ‘ Global @

Projection i wves

EBase Function |Nn:nne

2e

" Delete
[ Apply ko Unassigned Objects Only

L7

" Concentrated

w2

J-End
(=)

1. Analysis > Load > Element Beam Load...
2. Load Set : Beam Load

3. Select Element-1 Marked by “O”

4. Type : Force — Distributed

5. Direction : Global Z

6. Value : Fraction
x1(0), wl(-1), x2(1), w2(-2)

7. Click [Apply] Button

8. Select Element-2 Marked by “O”
9. Type : Force — Concentrated

10. Direction : Global Z

11. Value : Fraction
x1(0.5), wi(-10)

12. Click [OK] Button

\\ \\
\ So
\ ~
\ \\
AN ~
\ ~
pay ‘J\
\ 4 \ 4
Element 1 Element 2

-
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Step 15.

1. Analysis > Load > Force...
Load sEt . 2. Load Set : Nodal Force

0::: e 3. Select 3 Nodes Marked by “O” (See Figure)

3 Node(s] Gelected (:) 4.F1:5
Free Face Modes \\\ 5 CIle [OK] ButtOﬂ

| ~

Seed Node

Feature Angle [Deq] "~ A

Mode
* add " Replace 1 Delete
I &pply ko Unassigned Objects Cnly

¥ Components

Ref, CSys Global Rectangul @
Base Function |Mone

F1 ” D tonf

Fz 0 tonf

Fa | 0 tonf

(" Direction - Magnitude
-

a

pone ]

| tonf
—~{5)

E] ‘ Cancel | Apphy
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Step 16.

Analysis Case

Description [~

hd

1 2
Copy
_ Dekts |

Delete

1. Analysis > Analysis Case ...
2. Click [Add] Button

3. Name : Frame Analysis

4. Analysis Type : Linear Static

6. Check on “Solve Each Load as
Independent Load Case”

7. Click [OK] Button

8. Click [Close] Button

9. File > Save... (Plane Frame.feb)
10. Analysis > Solve ...

5. Drag & Drop “Load” to “Used” Window

Add/Modify Analysis Case

LS-2. Plane Frame

Mame | Frame Analysis 3
Descripkion |
e —
Analysis Type ‘ - Cukput Cantrol Analysis Control
Analysis Model
Initial Element & all " Mone { From Other Case | J | J
Initial B.C. fo al € Mome © From Other Case | J | J
Add to or Modify Initial Model
Set Tree Used Unused
= ” Element ~ Element ~ Elerment
) Default Mesh Set #r BC A7 BC
pd Frame -4 Load
- e BC } Modal Farce
2 Support 4 BeamLoad
=4 Lioed
+_ Beam Load
MWodal Force
/
¥ Solve Each Load Set as Independent Load Case Ok, Cancel Apply
N
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Step 17.

1. Post > Linear Static Result Combinations...

2. Load Set : Beam Load

3. Factor : 1.0
&near Static Load Set Combinations x| 4 Load Set : NOda‘I Force
Analysis Case |Frame Analysis j 5 FaCtOF . 05
Load Set Combinatjno Lgaff Set and Factors
Name | Type mescriptinn [~ | A Load Set | Factor | 6. Name : Comb
a Camb Add ’ B Load 1.0000 .
* \ - r'-l F::E! | 0.5000 7 Type . Add
.
Nodal Force 8. CIICk [Close] Button

Post-works

CtPlane Frame
+- (@ Post Style
- @ Structural Linear Statn::

E Frame Analysis_ Nn:u:lal Forc 8t
LCE ! Frame &nalysis
—-[& Cornbiadd)
+-# Reactions

+ & Displacement
+-a 10 Elernent Forces,/Moment

ﬂ/’ Pre-works

[

Post-works | Report wiorks

MIDAS Information Technology Co., Ltd.
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Step 18.

Post-Works x
+-[Bp Post Style -
—-@ Frame Analysis(Structural Linear Static 1

+-[&@) Frame Analysis_Beam Load(1)
+-[&@) Frame Analysis_Modal Farce(Z)
—-@ LCB : Frame Analysis
—-[e ComblAdd)
+-#4 Reactions
+-[& Displacement
= {I,a 10 Element Forces/Moments
LO-BEAM, My
£a LO-BEAM.Qu
£a LO-BEAM.Qz

< | [
Pre-wWorkd | Post-Wiarks Wiorks

1. Post-Works Tree : LCB : Frame Analysis > Comb(Add)
> 1D Element Forces/Moments

2. Double Click “LO-BEAM,My”

3. Select “Deformed” for Mesh Shape at “Post Data” Toolbar
4. Select “TDtXYZ(V)” for Deformation Data

5. Click [Apply] Button

6. Property Window : Diagram

7. Scale Factor : 3

8. Diagram Type : Contour

9. Fill Type : Solid Fill

10. Result Direction : Local Z

sis | Post Data | Post S

o = S A Totevzi) 4

11. Click [Apply] Button

Lindeforrned
3 v peformed D |

Deformed+HUndeformmed

e.fel

10 ELEMENT FORCE
My | tanf*m

+7 30295e+000
24%

+6.42428e+000
0.0%
2 +5.54560e+000

Properties - 0 X
5

Scale Factar )

Line Thick. 7’ 8’ 9’ 10
Diagram Tupe Contour

Fill Type: Solid Fill

Diagrarn Colar B ffooon

Rewverse Falze

Mo Result Element
lze Ref. Walues
Ref. ¥ alue

Rezulk Direction

Feature Edge

Falze
0.000000

P —
(11) #eeb )
A\ A >

+4 BEES3e+000
35%
+3.75825e+000
TA%
+2.90958e+000
T0E%
— +2 03090e+000
15.3%
+1.15223e+000

17 B%
+2.73351e-001
T0E%
-6.0:51 252-001
82%
1.45350e+000
TA%
2.36248e+000
3.24115e+000
4.7%

-4.11983e+000
24%

-4.99550e+000
2.4%

-5.87718e+000
24%

-5.73585e+000

[UMIT] tonf . m
[DATA] LCE @ Frame Analysis . Comb(add) , LC-BEAMMy , [ Output CSys ] Element Local CSys
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Step 19.

9 [13 9 9 9 » (13 »
Curve | Surface | Solid | Geometry | Auto/Map-Mesh | Protrude-Mesh | Mesh 1. Click “Animation Recordlng ity o Style ez
G-d-d- | = /i;;% = JTable 2. Click “Record” Button

L5 ‘-\6/ 3. Click “Save File” and Save Animation as “AVI” format file

| @) ﬁ 4. Click “Finish” Button

2 5. Click “Animation Recording” Button at “Post Style” Toolbar

6. Click “Initial Post Style” Button at “Post Style” Toolbar

[» n m W« m

Start Page | Plane Frame_290.feb

1D ELEMENT FORCE
My | tonf*m
+7.302952+000

24%

+6.424282+000
0.0%
3 +5.54560e+000

+4 BE693e+000

35%
+3.780252+000
TA%
+2.80358e+000
0.6%
+2.03090e+000

3
153%
+1 152238+000

1T 6%
+2.73551e-001

106%
5y, 051250001
'1 1 45380e+000
2.36245e+000
3.24115e+000

4T7%
4.11983e+000

2.4%

-4.89850e+000
2.4%

-2.87718e+000
2.4%

-6.75585e+000

[UMIT] torf , m

[DATA ] LCE : Frame Analysis obl s n
o om0 B

______________________________.._____»

1
1
1
1
T
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