midas FEA Training Series LS-8. Pier — AutoMesh

LS-8. Pier — AutoMesh Overview
= 3-D Linear Static Analysis
=  Model
-Unit: N, cm

- Isotropic Elastic Material
- High Order Solid Element

= |oad & Boundary Condition
- Body Force
- Pressure
- Constraint

»  Result Evaluation
- Deformation
- 3D Element principal Stress
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Step 1.

1. Analysis > Analysis Control — “Control” tab ¢
2. Analysis Type : 3D

Hectangular Grid

4. Length cm |Rectangular Grid 3] |
Analysis Control X 5. Click “OK” Button |Origin —
contel | sove | 6. Geometry > Work Plane > Grid Setting ... Display

" Paint Grid * Line Grid /‘\>

Analysis Type . . .
- 7. Grid Type : Rectangular Grid P—— \Z[

O Axisymmetry ; 8. Size : 20, Number : 30 Sze [ 20 mumber | 30 auto
" CFD . on e &l (1l 20 (3
9. Click “OK” Button Location @ All £ 1Q T 2Q 7 3Q © 4Q
" )
v Convert Model Weight to Masses ™ General Grid
* Lumped Mass " Consistent Mass
Auto-Caonstraint Walue| # Value|

v Rotational DOFs for Truss ( Plane [ Solid Elements

Unit System Ead
Farce {Mass) ° Energy
" kaf (kg) ; " cal
. . " tonf ftaon) 0 " keal
Gravity Acceleration 930.665 omfsec? & N (k) &3
Initial Temperature o [7] ki (tom) ™ in " Btu

Unit System

Force M Length can  Energy ]

1]
£

" |bF {ib) "t "k

e‘ Cancel " kips (kips/a)
N
[ setfChange Default Unj
‘ : E Ok ! Cancel |

@ " ancel Apply

% Analysis Control Dialog is automatically activated at startup. @
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Step 2. 1. Geometry > Curve > Create on WP > Arc...
2. Location : (0), (0, 100), (0, -100) ©
m 3. Click [Cancel] Button ¢
Input Center Location 4. Geometry > Curve > Create on WP > Profile (Wire)...
/= 5. Select “Polyline”
@ ‘ O ‘ ‘C\‘ 6. Location : (0, 100) , <-100>
Location | Ve 7. Select “Tangential Arc”
Methud-‘i;BSx.;U ﬁ\2> 8. Location : (100, 180)
] W Cancel | 9. Select “Polyline”
10. Location : <100,0>
Krofile X 11. Click [Cancel] Button
Input Start Location

ffﬁ@ﬁ :

Polylme Tangentlal 3-Point

Location | ... Arc /
Methad & |F'-BS %, v\i}/ = \6:8’ 2
[ Make Face a

2. Profil 1.A
E] Apply | Cancel | rofiie re

©():“ABS x,y”,<>: “REL dx, dy”
(0) same as (0, 0)

@ “Esc” as shortcut for “Cancel”.
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StEQ 3. 1. Geometry > Transform > Translate : “Direction & Distance” tab
2. Select Object Shape marked by “O” (See Figure)

3. Direction : Z-Axis

4. Distance : 100

5. Click [OK] Button

Translate

Direction & Distance | bistance in C5 |

lw 1 Object Shapeis) Selected ( 2
N

Direction

i+ [.,/ Direction Selected @

{2 Paoint Yeckar
[+ [+ [

* Maove " Unifarm Copy
" Non-Unifarm Copy

Distance | 100 4

Murnber of Times -

@)ancel | Apply |
Y
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LS-8. Pier — AutoMesh

Step 4.

Arc

Inpuk Center Location
Method

[

X)

Location |

Method |.|!\BS Xy ¥ 2

E] Apply | Cancel |

1. Geometry > Curve > Create 3D > Arc...

2. Location : (-200, 0, 0), (-100, 0, 0), (-200, 0, 100)

Or

3. Toggle on “Grid Snap” and “Quadrant Snap”

4. Select P1, P2 and P3 in sequential order (See Figure)
5. Click “Cancel” Button
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Step o.
1. Geometry > Curve > Create 3D > Line ...
- 2. Click “Off All Snaps” Button
Line 3D X

3. Toggle on “Vertex Snap”
Location | | 4. Select “P1” and “P2”
Method [ag3x, v, 2 =] 5. Click [Cancel] Button

E] Apply | Cancel |

Inpuk Skart Location

@..-g---f/_L@)OXﬂ(gﬁi
@

TV s @O X X8,
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StEQ 6. 1. Geometry > Curve > Intersect ...
2. Select “Displayed”
3. Click [Apply] Button

Select Entities ko Intersect 4. Click [Cancel] Button
() apply | cancel | 5. Geometry > Surface > Create > NURBS Face...

6. Select 5 Lines (See Figure)
7. Click [OK] Button

NURBS Face [X]

E Boundary Edge(s) Selec:te(@
[E] Select Tangent Bdry Edge(s) | )
[  SelectInner Constraintis) |

Marne | MNURES Face
Degree 3 _|:|

Max Deqgree lﬁ
Max Segment lﬁ
Points on Curve lﬁ
Curvature Tolerance liﬂl

@ (0] 4 | Cancel| Apply |

& “Enter” as shortcut for “Apply”
& “Ctrl+A” as shortcut for “Select Displayed”.
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Step /.

Geometny
o Point [0
+Ho oS

+

[ Geometry §  Show<->Hide

|- Mesh
&R Size Control -,
&% Mesh Cortrol [0]
B Mesh Object [0]

Sort k

Extrude

X

v 2 Profile(s) Selected @

Extrusion Direction

(v [\/ Extrusion Direction Select(:-)

" 2 Paint Vector
[ [ [

" Mormal of Profiles)

[ Reverse Direction

Length | 7 100
[v Salid
Mame | Extrude

E] ok | Cancm
S~

&)

LS-8. Pier — AutoMesh

Face (F) | -
Fau:e (Fl

1. Pre-Works Tree : Geometry > Surface

2. Click Right Mouse Button and Select “Hide All”
3. Geometry > Generator Feature > Extrude ...

4. Change Selection Filter to “Edge (E)”

5. Select 2 Lines (See figure)
6. Extrusion Direction : Z-axis
7. Length : 100

8. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 8. 1. Change Selection Filter to “Edge (E)”
2. Select 1 Line (See figure)
Extrude X Face (F) - 3. Extrusion Direction : Z-axis

4. Check on “Reverse Direction”
5. Length : 500
6. Click [OK] Button

v 1 Profileds) Selected (:2)

Extrusion Direction

{* [\/ Extrusion Direction Selec:t(:é)

" 2 Paint Veckar
rd [ rd

i B fuldanP= 1w 'Sj
[¥ Reverse Direction e

—~
-
—-

Length | s (5

v Salid

Marne: | Extrude Selected S L

@ ok | ancel | Apply | : S

5

L
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1. Pre-Works Tree : Geometry > Curve

Step 9. 2. Click Right Mouse Button and Select “Hide All”
= g3 Geometry 3. Pre-Works Tree : Geometry > Surface

o Point [

4. Click Right Mouse Button and Select “Show All”
5. Geometry > Transform > Mirror ...

! e,a 6. Select “Displayed”

&3 Sold [0]

&y Compour

(] Geometn
- £ %ﬂh sort ' 7. Mirror Plane : XZ-Plane
Size Control [0] Select “XZ-Plane” i
B Mesh Control [0} in Work Window 8. Click [Apply] Button

[l Mesh Obiect [0] or Pre-Works Tree

Mirror [g|

v 4 0Object Shape(s) Selected |

" Paint " Axis * Plane

| Mirror Reference Selected |

(" 3 Paink Plane

PE1 |

Pez |

Pe3 |

[v Copy Cbiject(s)

E] QK | Cancel| Apply ‘
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Step 10.

1. Select “Displayed”
2. Mirror Plane : YZ-Plane
3. Click “OK” Button

Mirror |X|

v  80bject Shape(s) Selected |

" Point ™ Axis * Planei

| Mirror Reference Selected |

™ 3 Point Plane

Pt 1 | o, 0,0
Ptz | 1,1,1 T
PL 3 | 1,0,1

v Copy Object(s)

@ (0]'% I Cancell .ﬁ.pplvl b3
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midas FEA Training Series

1. Geometry > Surface > Create > Plane Face ...
2. Click “Front View”
3. Select 8 Curves (See Figure)

Step 11.

- 4. Click [Apply] Button
Plane Face
5. Select 4 Curves (See Figure)
e ac selected 3 .
(P) e 5iclaole “~-.__ | 6.Click [OK] Button
2 Tolerance I 0.001 e B ' 15YSelected
(H
@ Marne I Plane Face
@ @ Ik I Cancelﬁp—pm
H —

4 Curve(s) Selected @
\Q N
AN
Tolerance I 0,001 N
Mame I Plane Face
(@)([ ok |cancel | apply | > N
~ S

&

2nd Selected

MIDAS Information Technology Co., Ltd.
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1. Geometry > Surface > Sew ...
2. Select “Displayed”

3. Tolerance : 0.1

4. Check on “Make Solid”

5. Click “OK” Button

Step 12.

Sew |z|

18 Suraces Selected ]

/
Tolerance I ( o1 9

v Delete Original Shapefs)

Mame I Sewed Shape

@ K I Cancell Apply I 3

MIDAS Information Technology Co., Ltd.
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Ster_) 13. 1. Mesh > Auto Mesh > Solid ...
2. Select Solid

3. Mesh Size : Element Size(30)

4. Property (1)

5. Check on “Generate Mid-Side Nodes”
6. Click [OK] Button

1 Solid(z] Selected

Select Interior Edagelz)

Auto-Mesh Solid X
|
|
|

Select Interior Wertex(es)

-BEE

esh Size
{* Element Size " Division

| G2

[ Adaptive Seeding

[ Manual Division

Refinement Factar
Firne Coarse
3 1.2

Property

- 4 BIEIR

Interior Edge 1D Mesh Property

| o] =] ) (&)

Mesh Set
™ | Auto-Meshi3olid)
Addto  |Mesh Set -

[ Register Each Solid Independently

[v Merge Modes
Talerance | 0.001

v Generate Mid-side Nu:u:les] : )
[v Match &djacent Faces

[ Awoid Tetra with 4l Boundary Modes

@ (0.4 | Zancel | apply |
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Step 14.

Create/Modify 3D Property

solid ]

Name | Pier

-Op

[Material

Material CSvs  |Element CSys

O,

(4

( K ) Cancel | I_A ply |

Material Manager

jin] | Mame | Type

(5

1 Conc Isotropic

X

E

4

Modify...
Copy
Delete
Impart...

Property Manager

X

v | Mame | Type

| Sub-Type

Create | v

<

10.,.,
ntasete

Reinfarcement,.,
Others, .,

| B o= |

L 6 »dify Material

{  Isotropic rthotouic] Interface ]
i) 1 Name Conc Color [ ]|+
-

X

Structural

Elastic Modulus 2.4e6  Njon? % Weight Density | 2.452e-2 Nfcm?
{* Poisson's Ratio 0,167 " Mass Density Njem3/g

e

(™ shear Modulus |

Expansion Coeff. 1]

Constitutive Model
Model Type @ -

Temperature Dependent Properties

Mficm

(8,910

1. Analysis > Property ...

2. Create 3D ...

3.1D : 1, Name : Pier

4. Click [@ Button

5. Click [Create] Button

6. Select “Isotropic” Tab

7.1D : 1, Name : Conc

8. Elastic Modulus : 2.4e6 N/cm?
9. Poisson’s Ratio : 0.167

10. Weight Density : 2.452e-2 N/cm3
11. Model Type : Elastic

12. Click [OK] Button

13. Click [Close] Button

14. Select “1: Conc” for Material
15. Click [OK] Button

16. Click [Close] Button

Elastic Madulus ’h‘
Poisson's Ratio Mone hd
Expansion Coeff. |Mone =
Time-Dependent Behavior
Creep/Shrinkage ‘None j
Compressive Strength ‘None j
[=— | @ =
( OK. ” Cancel ‘ Apply I

MIDAS Information Technology Co., Ltd.
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Step 15.

Constraint E'
BC Set @e v
Ohiject

Type |Ncn:|e j

/\
(188 Node( Selected (4
v
X
\

Free Face Modes

\
N
\

\
Seed Node |

Feature Angle [Deg]

Mode
+ add (™ Replace T Delete
[ Apply ko Unassigned Objecks Cnly

DioF
v T1 I TZ v T3
[ p1 [~ Rz [~ Rz
Fixed Free
Pinmed 5 Mo Rokakion |
P
Swrnrnekry Anki-Syrnmekry
Plane 12 | Plane 12 |
Plane 23 | Plane 23 |
Plane 31 | Plane 31 |

E] Ok | Cance|| Apply |

LS-8. Pier — AutoMesh

1. Analysis > BC > Constraint ...
2.BC Set : BC

3. Click “Front View”

4. Select 189 Nodes (See Figure)
5. Click [Pinned] Button

6. Click [OK] Button

Selected

MIDAS Information Technology Co., Ltd.
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Step 16.

Body Force

Load Set (| GRAY (8

aravitational Force Factor

xo

v

z |

20

k\r\)

s
® Qo Do ]
©,

LS-8. Pier — AutoMesh

1. Analysis > Load > Body Force ...
2. Click [Z Button

3. Name : GRAV

4. Click [Add] Button
5. Name : PRESS

6. Click [Add] Button
7. Click [Close] Button
8. Load Set : GRAV

9. Gravitational Force Factor : Z (-1)
10. Click [OK] Button

Load Set B
I/
Neme | 3,5 (_rad (4.6
N ——
Desc, |
Mo |Name Description |
1 GRAY
2 PRESS

MIDAS Information Technology Co., Ltd.
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1. Analysis > Load > Pressure ...
Step 17. 2. Load Set : PRESS
Pressure X] 3. Type : Face Pressure
T\ __ .
Load set/| PRESS @ ~] 4. Object Type : 3D Element Face
T;F: t U. =l 5. Select Elements (See Figure)
= N
Typ @ 6. Direction : Normal
164 Element Facels] Selected Q 7 P or Pl 2 Nlcm2
Free Face/Edge T~ S~ .
AR 8. Click [OK] Button
Seed Node | \\\\~\\
Feature Angle [Dea] \*r‘
— ? o | Selected
* add (" Replace 1 Delete

[ Apply to Unassigned Objects Only

Directinn< |N0rmal S 6 ’ j
Ref, CSys

=

o
Projection f'“ {~
Iv UriFarm

Base Function |N0ne ﬂ

ForP1 fcm?

pz Ifcm®

P3 Mficrn2
P4 Mficrn2

@ [o]4 | Cancel| .ﬁ.pply|
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Step 18.

snalysis Case

Mo, Marne | Twpe | Description [~ (| Add.. ( 2

i Modify, ..
Copy
Delete

- (=)

Add/Modify Analysis Case

Mame

Description

unear 3

LS-8. Pier — AutoMesh

N

Analysis Type ( |Linear Static ° hd Oukput Control Analysis Control

Analysis Model

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 ... (Pier.feb)

9. Analysis > Solve ...

10. Click [OK] Button

]

Initial Element & &l ¢ Mone ¢ From Other Case | J | J
Initial B.C. @ al Mone  From Other Case | J | J
Add ko or Madify Initial Model
Set Tree Used Unused
= ' Element ' Element ' Element
P Default Mesh Set # BC # BC
P Auto-Mesh(Solid) —|-$ Load
<l BC b GRAY
# BC +~ PRESS
I” Solve Each Load Set as Independent Load Case Ok | Cancel Apply
=z
———
Solver Manager E
g Y
Marne Type Description
I Linear Linear Static
W
S5 >
Cancel

—
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1. Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > Displacement
Step 19. 2. Double Click “TDIXYZ(V)”
3. Click “Sens.” Button

Post-Works X 4. Select “Deformed+Undeformed” for Mesh Shape (See Figure)
+ Post Style a
- % Linear{Structural Linear Static ) i 5. Select “TDtXYZ(V)” for Deformation Data
-I-[&@ Linear(1)
+ 4 Reactions 6. Property Window : Deformation
-I-i& Displacement
& TDRN) 7. Undeformed Shape Type : Feature Edge

ERIAY

8. Click [Apply] Button

LIT Ly
E- TOrY (4 Curve | Surface | Solid | Geometry | auto/Map-Mesh | Protrude-Mesh | Mesh | Analysis | Post Data | Post Style
& TDrZ(v) Structural Linear Static = | Linear(1) = & | - TDRvZiv) - & - Torvz(v) L B= sers | 3
& TDryZiv) Undeformed

+-§f 30 Element Strains Deformed
/——\

+- @ 30 Elerment Stresses =il . Deformed+Undeformed
ETOrmecH-Uncenarmme:

Qo +5.20496e-003
E+4 57965003
13.7%
+d4 55434e-003
11.5%
T +4.22903e-003
: o 3.90372e-003
(| Deformation o T oM 003
+3.25310e-003
4.9%
Scale Factar 1.000000 T oo 292779003
. +2 60248e-003
Real Dizplacement Falze éq T 76003
Indeformed Shape Typ&_Feature Edge a * 2% *1 gzzgegsz
. e
IUndefarmed Line Calor 203030 2 01240003
. +8.75930e-004
Undeformed Line Thk, 1 ELTpe
. . 4.9%
Relative Dizplacement Falze g 3 25M e 004
——+0 00000=+000
Mode Murber [ Select Node ]
—_— 3 [UNIT] M, cm
( -":"-I:'I:'l_'r' 8 ) [DATA] LineariStructural Linear Staticy | Linear{1) , TDEYZ(W) |, [Output CBys | Glohal C8ys
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1. Select “Undeformed” for Mesh Shape
2. Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > 3D Element Stresses
3. Double Click “HIGH-SOLID, P1(V)”

Step 20.

Post-Works b4
+-& Displacement =
* E-, 30 Element Strains Curve | Surface | Solid | Geometry | AutofMap-Mesh | Protrude-Mesh | Mesh | Analysis | Post Data | Post Style
=@ 30 Element Stresses - . . . S
ﬁ-] HIGH-50LID,5xx Structural Linear Static = | Linear(1) - ¥ B - TDEYZIV) -

@ HIGH-50LID. 5%
@ HIGH-50LID.5Z2
@ HIGH-50LID.5xXY

Deformed+Undeformed

@ HIGH-50LID,5YZ

@ HIGH-50LID.5Zx

@ HIGH-50LID, Yon Mises

%) HIGH-S0LID.Mean Stress +;2§§22:+EEE

=5 _HEH=Sr e D -

%1 HIGH-S0LID,P 1Y) e +5.79551e+000

&=y ATGr=SarHerp i . +2.01 280e+000

@ HIGH-50LID.P3V) — +4.23009e+000
b +3.44738e+000

+2 BE46Ge+000
+1.55195e+000

24%
2.3%
2.5%
25%
29%
4.0%
I g%
+1.09924e+000
13.7%
+3.16334e-01
35.3%
-4 B6176e-001
5.65%
2.3%
1.6%
f%
3.9%
5.2%

F‘re-WDrki F‘DSt-WDI@EDDrt iorks

-1 24G59e+000
-2 03160e+000
25143 e+000

1
-3.58702e+000
-4 3797 3e+000
-5 16244e+000

[UNITT M, tm
[DATA] Linear{Structural Linear Staticy , Linear{1) , HIGH-SOLID Volm-P1( , [ Qutput CSys | Glohal CSys
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