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L S-10. Analysis of a Frame Tower

LS-10. Analysis of a Frame Tower

Overview

3-D Linear Static Analysis

Model

-Unit: N, m

- Isotropic Elastic Material
- Beam, Plate Element

- Rigid Link Element

Load & Boundary Condition
- Body Force

- Force

- Constraint
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Step 1. 1. Analysis > Analysis Control —“Control”
tab ¢
Import DXE 30D .
Analysis Control P 2. AnalySIS Type : 3D
Contral lsmer] Select AukoCAD R13 DXF File | 3. Unit System N .m
. Translation .
Analysis T
: o N . 4. Click [OK] Button
C ~ 0| 0| 0 5. File > Import > DXF 3D (Wireframe) ...
" Axisymmetry ~ . .
C cFro D 6. Click [Select AutoCAD R13 DXF file]
v Convert Model Weight to Masses Ii BUtton
i Lumped M " Consistent M
i i 7. Select “Geometry of Frame Tower.Dxf”
Auto-Canstraint Shape Tvpe Fl Ie
[v Rotational DOFs for Truss [ Plane [ Solid Elements . Compound (= Edge
Uit System 8. Click [OK] Button

Force M Length m  Energy ] 3 [ Inktersect Imported Edges

[ Geametry Set

Gravity Acceleration 9.80665 m/fsec?
Marmne |
Initial Temperature o [T
e Addto | =l

N 4 Jncel |
= Name | DiF 30

25

% Analysis Control Dialog is automatically activated at startup.
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Steg 2. 1. Geometry > Work Plane > Move ...
2. Select “Normal” Tab
3. Select Point marked by “O” for Origin Point (See Figure)
4. Check on “2 Point Vector”
- 5. Select P1 and P2
Origin Poink

| < S5 78, 2”1 3> 6. Click [OK] Button

Moye YWork Plane

Ref. Plane | Tran & Rot | 3 Pnt Pi

[ Save Work Flane

Marme |

Flip Mormal | Reset ko GCS |

@ (0] 4 | Cancel ‘ Apphy |
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1. Geometry > Primitive Feature > Cylinder ...

Step 3. 2. Check on “WCS”
3. Radius (0.5) , Height (4)

M 4. Check off “Solia”
2 5. Click [Apply] Button

Center XYZ | 0,0

Radius | 0.5 6. Repeat step 2~4 for Radius (0.4) , Height (2)
AiE | : 7. Click [OK] Button

angle | 360

[ Screen Snap U >

Mame | Cylinder

2=
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Step 4.
— 1. Geometry > Remove > Sub-Face ...
Bemove Sub-Face |X| . .
~ 2. Select Top & Bottom Faces of Cylinder Shells (See Figure)
3. Click [OK] Button
dres '
’—:\;a | 100 Find |
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Step 5.

Translate

Direction & Distance l Diskance in €5 ]

[w 1 Object Shapeis) Selected (

Direction

2

r E Select Direction

* 2 Paint Wector 3

v % v v 7

LS-10. Analysis of a Frame Tower

1. Geometry > Transform > Translate ...

2. Select Cylinder Shell (Long)

3. Check on “2 Point Vector”
4. Select P1 and P2
5. Check on “Move”
6. Distance : 2

7. Click [OK] Button

@ " Uniform Copy

-6.,25, 6,25, 30

" Mon-Unifarm Copy

|

\

Distance | ( = 5 6
=
| =

Murmber of Times

E] QK | Cancel‘ .ﬁ.ppl';.f‘
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LS-10. Analysis of a Frame Tower

1 Object Shape(s) Selected K

— Base Coordinate System

7 Move

Angle

Mumber of Times I

1. Geometry > Transform > Rotate ...
2. Select “Angle in CS” Tab

3. Select Cylinder Shell (Short)

4. Check on “WCS”

5. Check on “X-Axis”

6. Check on “Copy”

7.Angle : -97 , Number of Times : 1
\ 8. Click [Apply] Button

\ 9. Repeat for Angle “-133” & “-65”

N

@ (0] I Cancm@
~—
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1. Select Cylinder Shell (Short)
2. Check on “WCS”

_ 3. Check on “Y-Axis”
Hptate %] 4. Check on “Copy”

nxis&nngl 5.Angle : -97 , Number of Times : 1

1 Object Shape(s) Selected ( 6. Click “Apply” Button

Step 7.

X

()

— Base Coordinate System »
~ acs & wes ) o) 7. Repeat for Angle “-133” & “-65”
\\
\
O -Aods o Y-fis  Z-Auis \
\
[™ Define Location \\
(4
 Move & Copy

Angle ( -9
Mumber of Times I \1;/\ 5 )

v

7
@ (0] I Cancel(l Apply i )3

®
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1. Select Cylinder Shell (Short)

StEQ 8. 2. Press “Delete” Key
3. Click [OK] Button

Delete ) 4. Geometry > Curve > Break ...
ORI 35 AR 5. Method : Breaking Edges
Cylinder ' )
6. Select Edge marked by “O” (See Figure)
7. Select Edge of Shell marked by “O” (See Figure)
8. Click [Apply] Button
(S Cancel 9. Repeat for other Edges
Break Edge |X|

Method M _I

v’ | Edge(s) Selected (6
1 Edge(s) Selected ( 7

@ o] I Cance Apply |
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Step 9.

Pre-Works

Mew Works
fos Wiew Point
+- B Work Plane
+- fs Daturn
-2 Geomnetry
s ertex [0]

& Compaob
[ Geametn,
- Mesh
+-+¢, Coordinate 5,

LS-10. Analysis of a Frame Tower

1. Pre-Works Tree : Geometry > Surface

2. Click Right Mouse Button and Select “Hide All”
3. Select 8 Splitted Edges (See Figure)

4. Press “Delete” Key

5. Click [OK] Button

6. Pre-Works Tree : Geometry > Surface

7. Click Right Mouse Button and Select “Show All”

8 Function
[T] Material

Pre-works | Post-works | Report wiorks

Delete

Objectis) to be deleted:

Split Shape
Split Shape
Split Shape
Split Shape
Split Shape y
Split Shape
Solit Shape

(T\ @ Cancel |

[

£
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1. Geometry > Surface > Trim 2 Surfaces ...

Step 10.
2. Change Selection Filter to “Shell”
3. Select Shape 1 (See Figure)

4. Change Selection Filter to “Shell”

i T
v/ Object Shape 1 Selected Q 5. Select Shape 2 (See Figure)
[v"' Object Shape 2 Selected ( 5 \\\\ 6. Click [Apply] Button
M Trimi @I out Al AN 7. Repeat for Residual Cylinder Shells

[v Trim 2 & In O Qut O oAl RN N

v Sew Result Shapes ~ N
[v Delete Original Shapes ~ N

Mame | Trimmed Shape ~

D@

Pre-Works x

Mew Works .
fos iew Point
+- HH Work Plane
+- ds Daturn
-2 Geornetry
s Meres [D]

&y Compound [0]
[ Geometry Set
- Mesh
+-+¢, Coardinate System
B2 Function -

Pre-wiorks | Post-wWorks | Report wiorks
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Step 11.

Mesh Preference X 1. Mesh > Mesh Preference ...
Auto Mesh 2. Shape Display after Meshing : Hide
[v Patkern Mesh Cpkimization Level
W Plane Poor s 3. Click [OK] Button
v Cylinder 0 d ¥
v Cone D 2 7
W Sphere
¥ Torus weight on Shape Quality
[v B-Spline Surface iz . Shape
D -} 7
¥ Eezier Surface
3D 1 7

W Extrusion Surface

- )
V' Revolution Surface Default Refinement Fackor

application Threshaold Eine e
angle (0~90) 15 20 2 1.0
Length Ratio (0~11 0.7 3D 3 1.2

Adaptive Seeding Criterion Default Mesher & Mesh Type

aAngle Ratio 0.3 Mesher |Loo|:u Mesher ﬂ
Deflection Ratio 0.z Tvpe |Quadrilatera| j

Minirurn Murmber of Division on Curve

Line Type 1 3: Closed Type 4 3: Other Type 1 3:

Shape Display after Meshing
" Keep @e " Wireframe

W Generate Mid-side Modes on Geometry

Reset Ck ) Cancel

=

©)
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Step 12.

1. Mesh > Auto Mesh > Face ...

2. Change Selection Filter to “Shell”
3. Select Shell

4. Mesher - Grid Mesher : Quad+Tria
5. Mesh Size - Element Size : 0.1

6. Check on “Adaptive Seeding”

7. Property (1)

8. Mesh Set : Pipe

9. Check off “Skip Meshed Face(s)”

Auto-Mesh Face

29 Face(s] Selected

— Mes| ———
Grid Mesher

Type Quad+Tria
¥ Generate Offset Elements

— Mesh Size
& Element Size " Division

' @0,

: ¥ adaptive Seeding
™ Manual Division 1

/ \

— Refinement Fackar

rine N Coarss ] 10. Click [OK] Button
~ Praperty
7 ~| g
~T Reinforcement
Type farid in Solid |
o] =1 [l %

— Mesh Set 7\
P assubset | W 8

N
Addto  [Mesh set =l
v Merge Nodes
Tolerance I 1e-005

[ Generate Mid-Side Nodes
Skip Meshed Face(s)
@ oK) Cancell Apply I h:2
<

(20)
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Step 13. 1. Mesh > Auto Mesh > Edge ...
2. Select “Displayed”

3. Seeding Method - Interval Length : 1
4. Property (2)

_ 5. Mesh Set : Frame
Seeding Method

6. Click [OK] Button

Interval Length

| ©

Auto-Mesh Edge |'X|

48 Edaefs] Selected ]

=
[~ Manual Division ’7
Orientation

| EBeta Angle : 0[Deg]

Froperky

[ Reinforcement

| =l
| o] El
Mesh Set
v | ( Frame i E)
Addto  |mesh Set =l
v Merge Modes
Tolerance | 1e-005

I Generate Mid-Side Nodes

B@) Co Dot | (]
&)
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Step 14. 1. Mesh > Element > Create Link ...
2. Select Master Node (See Figure)

3. Select Slave Node (See Figure)

Create Link Element [z|
4. Property (4)
{* Rigid Link (™ Elastic Link -
5. Click [Apply] Button
0 [Apply]
v MNode[2997] Selected 6. Repeat for Others
32 Hode(s) Selected Y
Crientation \'/ \\ \\\
(-\. AN N
- —— |
" AN AN
| J \‘\ \\\\
Propetty \\4 -
T =0
Mesh Set
[ | Link. Element 1] ~
Addto  |Mesh Set | E
@ (a4 | Cancel {  Apply ‘ 5 |
S
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Material Manager

Step 15.

Property Manager r'7__<|

Type
1 Mat Isokropic

g s >
— e Tem — L 1. Analysis > Property ...
Delete

1 Pipe pean) Plate

¢G — 2. Create 2D ...

Interace,.. 3. Select “Plate” tab
. 4.1D : 1, Name : Pipe
5. Thickness : 0.01 m
6. Click [ Button (Material)
7. Click [Create] Button
8. Select “Isotropic” tab
9.1D : 1, Name : Mat
10. Elastic Modulus : 2e11 N/m?

Structural
Create/Modify 2D Property X Elastic Modulus & Weight Density
— {+ Poisson's Ratio (" Mass Density
ptress I Plot 2D ] £ Shear Modulus
Expansion Coeff. '—

(] 1 Marne ﬁ° |:| - Constitutive Model

Model Type

Thickness . 11. Poisson’s Ratio : 0.3

Base Function |N0ne ﬂ Poisson's Ratio 0 .

TM | om Expansion Cosf ﬁ 12. Weight Density : 76980 N/m3
3 [ m T4[ oom 13. Model Type : Elastic

Monstructural Mass 0 Mim3g 14. CI'Ck [OK] Button

w16 ][ O] (6) 15. Click [Close] Button

Material Covs Element Cys -
16. Select “1: Mat” for Material

OFfset Yalle 0 m [~ Use Base Function 17. Click [O K] Button

Time-Dependent Behavior
|v Consider Transverse Shear Deformation Creep/shrinkage [None =l .
[ Consider Drilin Options... Camsressve st [jone = 18. Click [Close] Button
Thermal... @ DB >

Cancel | Apply | Cancel
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LS-10. Analysis of a Frame Tower

Property Manager

Step 16.

(] | Mame Type Sub-Tvpe _seata | v

1 Pipe s Plate

Z Frame 0.5 0 Beam : -
30,
Interface,
Reinforcernent,,,
Others. ..

< | = Close

Material m
Cross Sectional Area (A) ,W m2
Torsional Constant (Ix) IW m"4
Area Moment of Inertia (Ty) ,m m"g
Area Moment of Inertia (Iz) IW m*4
Effective Shear Area (Ay) ’7 m2
Effective Shear Area (Az) ’7 m?2

[ Consider Shear Deformation

Pipe

(») b

——

|
R e

Section Library

Offset  |Center-Center

1. Create 1D ...

2. Select “Beam” Tab

3.1D : 2, Name : Frame 0.5

4. Click [Section Template...] Button
5. Select “Pipe”
6.D:1m,tw:0.01m

7. Click [OK] Button

8. Click [Apply ] Button

MIDAS Information Technology Co., Ltd.
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Property Manager '
Step 17. -
0 | Mame | Tvpe | sub-Type Create |~ 1. Select “Beam” Tab
1 Fipe 2o Plate 10,
2 Damene s l . 2.1D : 3, Name : Frame 0.4
ab...
Interface. . 3. Click [Section Template...] Button
Reinforcement, ..
Others... 4. Select “Pipe”

5.D:0.4m, tw:0.01m
6. Click [OK] Button

. e @9 7. Click [OK ] Button

1D Property X] 8. Click [Close] Button

Section Library

Material ,m
Cross Sectional Area (A) ’m m?
Torsional Constant (Ix) ’M m"4
Area Moment of Inertia {Iy) W m4
Area Moment of Inertia {Iz) ’m m*4
Effective Shear Area (Ay) ’7 m3
Effective Shear Area (Az) ’7 m?

[ Consider Shear Deformation

QK 7 ncel Apply
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LS-10. Analysis of a Frame Tower

Step 18.

v D v D v Dz v R v RY v RZ

Twpical Tvpes
¢ Rigid Body ! 4 Plane ¥ |

Plane ¥Z | Plane Zx |

< [al'4 > Cancel | apphy |

Property Manager

1. Create Others ...

2. Select “Rigid Link” Tab
3.1D : 4, Name : Rigid

4. Click [Rigid Body] Button
5. Click [OK] Button

6. Click [Close] Button

3

i} | Tarne

RN S

|A

| Sub-Type Create |~

Plate
Eeam
Eeam
Riqid Link,

>/
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1. Pre-Works Tree : Mesh > Mesh Set > Frame
2. Click Right Mouse Button and Select “Show Only”

g
w
(7
3. Click “Top View”
( D=L @ 4. Mesh > Element > Change Parameter ...
) 5. Select “Property” — “1D”
5 6. Property “3: Frame 0.4”
b el \\ H 7. Change Selection Filter to “1D Element (0)”
(" align Local C5vs \
o \ 8. Select “Displayed”(See Figure)
9. Click [Apply] Button
- '
RS
" Change Order
- g
-
" Orientation |1D Elernent (0 | . |
= K —
10 Element (O
fa
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midas FEA Training Series

LS-10. Analysis of a Frame Tower

Step 20.

" Reverse Mormal

" align Local CSys
=

" Change Crder

i {+
-
" Crigntation
 seta e [T =]
- Ii
~
|

@ %ancel | Apply |
p—

1. Pre-Works Tree : Mesh > Mesh Set > Frame

2. Click Right Mouse Button and Select “Show Only”
3. Click “Top View”

4. Mesh > Element > Change Parameter ...

5. Select “Property” — “1D”

6. Property “2: Frame 0.5”

7. Change Selection Filter to “1D Element (0)”

8. Select 156 Elements (See Figure) ©

9. Click [OK] Button

\H //

S O 1D Elernent (O] -

= .‘
1D Elerment (0]

@ Use [{ “Polygon” Selection.
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midas FEA Training Series

1. Pre-Works Tree : Mesh
2. Click Right Mouse Button and Select “Show All”
3. Analysis > BC > Constraint ...

Step 21.

<en=ra i 4.BC Set : BC
g:.cb]:t @ 5. Select 4 Bottom Corner nodes marked by “O” (See Figure)
Type  [node ~ 6. Click [Fixed] Button

Ei 4 Mode(s) Selected ] 5)

Free Face Modes N

7. Click [OK] Button

’ Cancel | Apply

Seed Mode | AN
N
Y
Feature Angle [Deg] AN
AN
A Y
Mode N R
* add (" Replace 7 Celete AN
AN
[ aApply to Unassigned Objects Cnly AN
s Y
DOF 9 "
[+ T1 [v T2 v T3
[+ R1 [v R2 [v R3
G (D) e
S ———
Finned ‘ Mo Rotation |
Svmnrmetry Anki-Syrmmetry
Plane 12 ‘ Plane 12 |
Plane #3 ‘ Flane 23 |
Plane 31 Flane 31 |
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1. Analysis > Load > Body Force ...
2. Click [ Button

3. Name : Self Weight

4. Click [Add] Button

5. Name : Force

6. Click [Add] Button

7. Click [Close] Button

8. Select “Self Weight” for Load Set
9.Z:-1

10. Click [OK] Button

W
@ ancel Apply
W)

e | (:
Desc. |

Mo | Mame Descripkion |

1 Self \Weight

2 Force
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1. Analysis > Load > Force ...

Step 23. 2. Select “Force” for Load Set

Force & 3. Select 2 Nodes marked by “O” (See Figure)
Load Set |FDFCE ﬂ 4. F1:10000N

Object
NSO 5. Click [OK] Button
2 Node[s) Selected (@ _

Free Face Nodes ~ <

Seed Mode |

Feature ngle [Den]

Mode
v add "~ Replace " Delete
[ Apply o Unassigned Cbijects Only

{* Components

Ref. C3ys Global Rectangul. = @

Base Function  |Mone -
F1 | kmnnn n( 4
o N

F3 | 0

(" Direction - Magnitude
o~

a

pore -]

| N
BB D | o |
&)
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LS-10. Analysis of a Frame Tower

Analysis Case

Step 24.

Mo, Marme

| Tvee |

Description

Modify...

Copy

Delete

_ beete |
=0

Add/Modify Analysis Case

Marne | k Linear 3
Descripkion
Analysis Tge |Linear Stakic 4 ﬂ Qutput Control J Analysis Conkrol J
Analysis Model
Initial Element & Al " Mone  © From Other Case | J | J
Initial B.C. oAl 7 Mone O From Other Case | J | J
Add to or Modify Initial Model
Set Tree Used Unused
=-fg Elernent f Elernent fg Elernent
pg Default Mesh Set 4 BC & BC
i Pipe - % Load
fg Frame 4 Farce
g Link Element 4 Self Weight
- o BC
— -4 Load
[ sSolve Each Load Set as Independent Load Case QK Cancel Apply
—

1. Analysis > Analysis Case ...

2. Click [Add] Button

3. Name : Linear

4. Analysis Type : Linear Static

5. Drag & Drop “Load” to “Used” Window
6. Click [OK] Button

7. Click [Close] Button

8. File > Save ... (Frame Tower.feb)

9. Analysis > Solve ...

10. Click [OK] Button

Solver Manager

Mame Type Description

I Linear | Linear Static

=]

Gl

£

Zancel
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