midas FEA Training Series LS-9. Pier — MapMesh

L_S-9. Pier — MapMesh Overview

=  3-D Linear Static Analysis

=  Model
-Unit: N, cm
- Isotropic Elastic Material
- 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

Analysis Control _ 4. Length : cm
Control lSuWEf ] 5 CI'Ck [OK] BUttOﬂ
Analysis Type 6. Click [OK] Button
C=(2) -
™ 2o ~
" Axisymmetry ~
" CFD 2D
v Convert Model Weight to Masses Unit System rs_('
{* Lumped Mass " Consistent Mass —
Farce (Mass) Ereragy
Auto-Constraint O kaf C cal
[v Rotational DOFs for Truss / Plane / Solid Elements kaf (ka) -
" kanf (kon) " keal
Unit System & M fkg) &
Force M Length cn  Energy | (|52 ki (ton) o By
" IbF {Ib) " Ft "k
Gravity Acceleration | 930.665 cmfsec?  Vips (kips/g)
Initial Temperature | o [l
[ Set/Change Default Unit System
a ok ) cancel | @ Cancel |
—_— —_

% Analysis Control Dialog is automatically activated at startup.
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Step 2.

Inpuk Center Location

(CJ2]O]IB

2,3

Location
Method |F'.BS W0, & j
[ Make Face

@ Apply | Cancel ‘

N

Input Skark Location

X
(6.7.8)
Method ( [ABS x, ¥ ]

E] Apply | Cancel |

Lacation |

Y

LS-9. Pier — MapMesh

© 00 N O “»w &~ W N N

. Geometry > Curve > Create on WP > Circle ...
. Location - C1 : Center(0) , R=40 ¢
. Location - C2 : Center(0) , R=100
. Click [Cancel] Button ©

. Geometry > Curve > Create on WP > Line ...
. Location - L1 : (-60, 30), <120>¢
. Location - L2 : (-60, -30), <120>
. Location - L3 : (-120), <240>

. Click [Cancel] Button

@ ():“ABS x,y”, <>: “REL dx, dy”
(0) same as (0, 0), <120> same as <120, 0>

& “Esc” as shortcut for “Cancel”.
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otep 3. 1. Geometry > Curve > Intersect ...
2. Select “Displayed” ¢
3. Click [Apply] Button ¢

S;:t Entities I: Intersect ’ 4 C||Ck [Cancel] Button
Appl .C |
' 5. Select Unnecessary Edges marked by “O” (See Figure)
SN,
6. Press “Delete” Key
Delete X 7. Click [OK] Button
Objectis) ko be deleted:
Split Edge ~
Split Edge —
Split Edge #
Split Edge
Split Edge B
Split Edge
Solit Edas s A T A
U A4
<| Ok Cancel / \
Y o A
W, = © =
\J \"--.______,/ A4

@ “Ctrl+A” as shortcut for “Select Displayed”.

& “Enter” as shortcut for “Apply”.
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Steg 4. 1. Mesh > Size Control > Along Edge ...
2. Seeding Method : “Number of Divisions”
3. Select “Groupl” Edges (See Figure)

Edge Mesh Size

4. Number of Divisions : 8
Select Edge(s) (36
~T<. 5. Click [Apply] Button
S—— . 6. Select “Group2” Edges (See Figure)
q‘e - 7. Number of Divisions : 4
Mumnber of Divisions \\\ 8. Click [OK] Button
| 4+ (4,7 .
[ adaptive Seeding : |
r O (Groupl) Division : 8
O (Group?2) Division : 4
Marme | Edge_Seed
28 (e )e()
)

&)
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LS-9. Pier — MapMesh

Step 5.

Map-Mesh k-Edge Area

*  Auko-Map

N

[ Reqister Mesh Function

v Merge Modes

" Manual-Map
Mesh Size

* Flement Size " Division
| 3) 1
Properk
C(o  Jwm
Mesh Set
= 4.7, 8 Zane A
Add to |Mesh Set |k

Tolerance |

| Generate Mid-Side Modes

0,001

v B Edgefs) Selected (2, 7,9

\

N

E] [8]4 | Cancel .ﬁ.ppl';.fl 6

3. Element Size : 15

4. Mesh Set : Zone A

5. Property(1)

6. Click [Apply] Button

1. Mesh > Map Mesh > k-Edge Area...
2. Select 6 Edges of “Zone A” (See Figure)

7. Repeat Step 2~6 for “Zone B”
8. Repeat Step 2~6 for “Zone C”

Zone B

Zone A ‘
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1. Mesh > Protrude Mesh > Fill...

Step 6. 2. Select “Edge->2D” Tab

Fill Mesh a X 3. Select “L1” for Top Edge marked by “O” (See Figure)
Nodes->2D | 10->20 ->| 4. Select “L2” for Bottom Edge marked by “l_ 1”(See Figure)
o fotonEdesekend 5. Mesh Size : Division (1)

[\/ Top Edge Selected ]
Mesh Size 6. Property (1)

" Element Size [+ Division

7. Click [Apply] Button
8. Repeat Step 3 to 6 for “L3” & “L4”
9. Click “OK” Button

[~ Reverse Ends

L1
{+ i T i
St
Mesh Type _ Pl =" LN N
" Triangle {* Cuadrilateral L2 i "LIII i ;
Property
{ ] N I ] Pl
” - L] 1 ‘ T T
v L3) /) / L f
v Fill Mesh
Addto  [Mesh Set -l
[ User Defined Mesh St L4

¢ If result is wrong, check on “Reverse Ends”.
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1. Mesh > Protrude Mesh > Extrude : “2D->3D” tab

Step 7.

2. Select Mesh Set (1) (See Figure)
. A=Y 3. Extrusion Direction : Z-axis
10-52D | Edge->2§ Face-: ﬂ% 4. Offset : 20 , Number of Times : 26
[\/ 4 Element{z] Selected ( 2, 8’ 9 5. Source Mesh : Delete
Exkrusion Direction \\ )
|Se|ectinn - 1) 6 Property (2)
[\/ Estruzion Dir. Selected ( 3 \\\ 7 CI'Ck [Apply] Bu'['[OI’I
\\ 8. Repeat Step 2 to 7 for Mesh Set (2) (See Figure)
 Uniform " Mon-Lniform \ 9. Repeat Step 2 to 7 for Mesh Set (3) (See Figure)
Offset | 20 \\

_ = AN 10. Click “OK” Button
Mumber of Times ﬁ 4> \\

[ Twao Way Extrusion

\
\
\
/\ \1
Source Megh 5
lﬁNon Mowve © Copy
i i+
I
Propetty Lttt T T
| 2 6 | b ()
Mesh Set
¥ | Extrude Mesh
Add ko |Mesh Setk j
[ User Defined Mesh Set

[¥ Merge Mod

1.0 Number of Times : 26
2.0 Number of Times : 23
3.0 Number of Times : 3

= (=)
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1. Geometry > Work Plane > Move ...
2. Select “Tran & Rot” Tab
3. Translation - Dy : 520, Dz : 30

Step 8.

Move York Plar,

— 4. Rotation - X-axis , Angle : 90
Ref, Plang 3 Pt Pln l Mormal ]

5. Click [OK] Button

Translation

D Dy Dz 3 )
| 0 sz0 | 0 N
Rokation
@ " w-pxis 0 z-Axis
* GCs " WS

[ Save Work Plane

Marne |

Flip Narmal/‘S\ Reset to GCS |

i) Cancel | Apphy
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Step 9.

1. Geometry > Curve > Create on WP > Polyline (Wire) ...
Folyline X 2. Location : (60, -60), <180, 32>, <0, 28>, <-180>
% single Location 3. Check on “Close”
e Starthacaton @ 4. Click Right Mouse Button on Work Window
- 5. Click [Cancel] Button

Location I

Method |45 x, v

—{" Through Multiple Yertices
H Select Vertex(es)

Order
’7 % pscending " Descending ¥

Ordering Method
ICDDrdinate SwstEm LI

Coordinate

C5ys IGIu:ubaI Rectangular j
1st 2nd ard

Cancel I b3
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Step 10.

— 1. Geometry > Transform > Translate...
Translate |X|

2. Select Polyline (See Figure)

Direction & Distance | Distance in 5 |

3. Direction : Y-axis

v 1 Object Shapeis) Selected( 2
N

d “ . 3)
" orertion e 4. Check on “Uniform Copy
& | Direction Selected (@ \*\\ 5. Distance : 60 , Number of Times : 1
2 Point Yector RS o
S 6. Click “OK” Button
F: WFv Wz Sso
| 0,0,0 ~s
| 1,1,1
© Move &+ Unifarm Copy D
¢ Non-Uniform Cop
/
Distance I ( 60 =
5)

Mumber of Times I \_1%'
(6)

NN N
@ 1! Cancel Apply b3
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SteQ _11 1. Geometry > Work Plane > Move ...

2. Select “Tran & Rot” Tab
Move Work P'are 3. Click [Reset to GCS] Button

Ref, F‘Ian Prik F‘In] Nu:urmal] 4. Translation - Dz : 520

Translation 5. Click [OK] Button

Do Dy D=z 4

| o | o | 520 N

Raotation

O x-fxis 0 w-fxis 0 z-fxis

Angle 0 [Deg]

* GCs " WS

[ Save Work Plane

Marne |

Flip Bormal Reset to GCS “ 3
5
=8 o] 4 )Cancel| Apphy |

\./
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M 1. Geometry > Curve > Create on WP > Profile ...
2. Toggle on “Vertex Snap” & “Node Snap”

Profile X 3. Select “Polyline” method

Inpuk Start Location 4. Select P1, P2 in sequential order

thod

5. Select “3-Point Arc” method

6. Select P3, P4 in sequential order

7. Select “Polyline” method

Location | Arc Arc |
Method |ABS x, v =] 8. Select P4, P5, P1 in sequential order
I~ Make Face 9. Click [Cancel] Button
2 (]

Line
P P = Pl

|% <.)/’ PENCYe *@on 2

3-pt Arc
@ @ P3 Line

F3‘1 - F)ES h'-"""'---.,
Line
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Step 13. 1. Mesh > Size Control > Along Edge ...
2. Seeding Method : “Number of Divisions”
Edyz slesn Sizs 3 3. Select “L1” Edge (See Figure)
| Edge(s) Selected | 4. Number of Divisions : 8
5. Click “Apply” Button
SeedingMethod 6. Select “L2” Edge (See Figure)
/ﬁ'-.lumber of Divisions 2 ﬂ L.
Mmber e 7. Number of Divisions : 3
| 47) 8 ) 8. Click “OK” Button

[ Adaptive Seeding

\

-

Mame | Edge_Seed -\—\':\-‘
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midas FEA Training Series

Step 14. 1. Mesh > Map Mesh > k-Edge Area ...
2. Select Edges (See Figure)

Map-Mesh k-Edge Area ] 3. Mesh Size - Element Size : 10

* Auto-Map 4. Property (1)

4 Edgefs) Selected NN _

Dy O 5. Click [Apply] Button
" Manual-Ma ) SN .
Menuertip RN 6. Repeat Step 2~4 for 2" Edges (See Figure)
7. Click [OK] Button

Mash Size

@ [ Division

| @ 15t Selected

Property \
-Q_l@ =~

Mesh Set

v | Map-Mesh{ 20}

Addto  |Mesh Set |

[ Register Mesh Funckion

[v Merge Modes

Tolerance

0.001

2nd Selected

[ Generate Mid-Side Nodes
N\
| |
= concel |(_acpl |

5

N

7

MIDAS Information Technology Co., Ltd.
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LS-9. Pier — MapMesh

[\/ 54 Element(z] Selected /J\?:
Mesh Size
{+ i
Scale Factor 1
Sweep Guide
* Guide Curve  { Mode Sequence
\
W Guide Curve Selected (4
N/
| Orthogonal Sweep
Source Mes| 5
" Maone Maove © Copy
i s
Property
Mesh Set
~ | Sweep Mesh
Add to |Mesh Set ﬂ
[ User Defined Mash Set
v Merge Modes
Tolerance 0.001
@ Q Cance( Apply i 7
= N A

1. Mesh > Protrude Mesh > Sweep ...

2. Select “2D->3D” Tab

3. Select 15t Mesh Set (See Figure)
4. Select 1%t Guide Curve

5. Source Mesh : Delete

6. Property (2)

7. Click [Apply] Button

8. Repeat Step 2~6 for 2" Mesh Set & Guide Curve (See Figure)

9. Click [OK] Button

2nd Selected Mesh Set

O

(2)

N/
15t Guide Curve

2nd Guide Cunde  HP@ [

)

1st Selected Mesh Set @
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n
)
.
[<B]
n
(@)
=
=
©
-
T
<
L
L
%)
©
2
S

1. Mesh > Transform > Mirror ...

2. Select 2 Mesh Sets (See Figure)
3. Mirror Plane : YZ-Plane

4. Click [OK] Button

Step 16

”»

Select “YZ-Plane
in Work Window
or Pre-Works Tree

Selected Mesh Set

(2
N—Ag

2 Meshies) Selected

v

Easis

" fAxis

™ Paint

[ Use 3-Paint Plane

Point 1 |

Point 2 |

Point 3 |

v Copy Mesh Chject

[ Reqister as Mew Set

[v Include LECs (Cnly Modal LEC)

v Merge Nodes

1e-005

5@ () coe

Tolerance
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Property Manager fz|

Slel! | ; 10 |Name |T =] |SLI -Type redte
. WP b WP C] It“ -
o 2. C' eate 3.D eee

, 3. 1D : 1, Name : Pier

Reinfarcement,.,

Others... 4. Click [@ Button
o @ “a“’ @ 5. Click [Create] Button
o 6. Select “Isotropic” Tab
7.1D : 1, Name : Conc
8. Elastic Modulus : 2.4e6 N/cm?
9. Poisson’s Ratio : 0.167

1. Analysis > Property ...

Create/Modify 3D Property

=
i)
)
1)
=
o
i
{5
el
A
[~
|
t
o
@
o

adify Material

Isotropic rlh:mcp\cl Interface ]

C Ok W Cancel |
7

Color [/~
uctural Ne”” - o .

evdis [T e gty [T e 10. Weight Density : 2.452e-2 N/cm3

{+ Poisson's Ratio ’W r i ’7 Nfem3/g . -

Csmsial (g 9 10 11. Model Type : Elastic

xpansion Coeff. ,—D ;
v Constitutive Model 12 . CI I Ck [O K] B utton
Model Type
Material Manager o @ Temperature DeuendentProuer 13. CI iCk [Close] Button
Elastic Modulus None -
v | o | o Qe @ PassorisRatio e K 14. Select “1: Conc” for Material
3 Modify... Expansion Coeff. |Mone -

Copy 15 CI'Ck [OK] BUttOﬂ

_ Dt | 16. Click [Close] Button
Impart...

Time-Dependent Behavior
Creep/Shrinkage ‘NEHE

Compressive Strength ‘Nona
Thermal... @ DB >
@m 2000

Lef L]
BE
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1. Analysis > BC > Constraint ...

Step 18.
otep lo. my 2.BC Set : BC
& ) 3. Click “Front View”
Constraint EI 3 4. Select 223 Nodes (See Figure)

oc Set® 12 5. Click [Pinned] Button

Cbject
Type  [Node -] 6. Click [OK] Button

753 Nodels) Selected @
\

Free Face Modes %
\
\
\

AY
Seed Node | \

Feature Angle [Deqg] \\

Mode \
" add (" Replace 1 Delete
[ Apply to Unassigned Cbjecks Only

HE®E®

i

DioF
v T1 v T2 Iv T3
[~ R1 [~ Rz [~ R3
Fixed Free |
Finned ( 5 Mo Rokation
ymmetry Anki-Symmekry
Plane 12 | Plane 12 |
Plane 23 | Plane 23 |
Plane 31 | Plane 31 |

E] (0] 4 | Cancel| Apply ‘
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1. Analysis > Load > Body Force ...

Step 19.
2. Click [£] Button
3. Name : GRAV
Hpdy Force 2 4. Click [Add] Button
Load et @ *\ER 2) 5. Name : PRESS
Gravitational Force Fackor 6. Click [Add] Button
* - 7. Click [Close] Button
. i 8. Load Set : GRAV
2 | @ 9. Gravitational Force Factor : Z (-1)
] Cancel | _apply | 10. Click [OK] Button
NV Load Set X
Name | 3,5 (_rd_(4,6
Desc. | ey |
_ o |
Mo | Mame Description |
2 eSS
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Step 20.
Pressure &|

Load Set//| PRESS |
Object — 0
Type 30 Element Face { 4 j

400 Element Face(s) Selected (:5)

Free Face/Edae

Seed Mode |

Feature angle [Den]

Mode
v Add " Replace © Delete
[~ Applv to Unassigned Objects Only

Direction ‘w 6 W7

Ref, CSvs | et J
{+
|
Projection f'“ (+
Iv Unifarm
Base Funckion |Nune ﬂ
PorPL ;ﬁwcml @
pz Nfcmz
P3 ’7 Mfcm?

P4 e Mfcm?
E E] Cancel Apply

1. Analysis > Load > Pressure ...
2. Load Set : PRESS

3. Type : Face Pressure

4. Object Type : 3D Element Face
5. Select Elements (See Figure)
6. Direction : Normal

7.Por P1: 5 N/cm?

8. Click [OK] Button

LS-9. Pier — MapMesh
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Add/Modify Analysis Case

Step 21. Mame |
Description |
"\
analysis Type W ﬂ Cutput Contral Analysis Control
) Analysis Model
Fralysis Cuse Initial Element @ Al " Mone © From Other Case | J | J
Mo, Marme | Type | Description |A (I .ﬂ.dd...( 2 Initial B.C. & al © Mone © From Other Case | J| J
* - Add to or Madify Initial Model
m S:,t Tree Used Unused
Copy =] ” Element ' Element ~ Element
' Default Mesh Set 4 BC #» BC
Delete g Extrude Mesh =4 Load
” Extrude Mesh 2 +_ PRESS
” Extrude Mesh 3 . GR&Y
” Sweep Mesh
G ” Sweep Mesh 2
» =)
1. Analysis > Analysis Case ...
2. Click [Add] Button /é\
3. Name : Linear I Solve Each Load Set as Independent Load Case Ok I Cancel | Apply |
o = o -
4. Analysis Type : Linear Static _
Solver Manager E|
5. Drag & Drop “Load” to “Used” Window
. Marne Type Description -
6. Click [OK] Button I Linear Linear Static
7. Click [Close] Button
8. File > Save ... (Pier Map.feb)
9. Analysis > Solve ... B
v
10. Click [OK] Button 8 Ed
Cancel
—
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1. Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > Displacement
Step 22. 2. Double Click “TDIXYZ(V)”
3. Click “Sens.” Button
Post-Works X 4. Select “Deformed+Undeformed” for Mesh Shape (See Figure)
+- [ Post Syl .
- % Li?ﬂsear(gt‘:uu:tural Linear Static ) 5. Select “TDtXYZ(V)” for Deformation Data
-I-[&@ Linear(1)
+ A Reactions 6. Property Window : Deformation
-I-i& Displacement
& TDRN) 7. Undeformed Shape Type : Feature Edge
= TDH(Y)
oty 8. Click [Apply] Button

LIT Ly
TOrviy Curve | Surface | Solid | Geometry | auto/Map-Mesh | Protrude-Mesh | Mesh | Analysis | Post Data | Post Style

& TDreiv) Structural Linear Static = | Linear(1) - ¥ & - TDtvz(Y) - E - Totevz(v) B € sens|( 3
Eﬂ % ETlDrX\r’Z(:) Undeformed
¥ ement Strains
+- @ 30 Elerment Stresses = Deformed

. Deformed+Undeformed
+6.43093e-002
38%
+6 02862e-002
4 5%
+5 B2671e-002

3.8%
+5 22481 e-002

3.8%

Bmpﬂ&tiﬂ\/-\ - 0 x o, 20002

- S 4 420096-002

< Detormation 6 ) = 2% 408002
435

+3 6171 7e-002

4.6%
+3.21526e-002

4.0%
+2 81336e-002

4.3%
+2.41145e-002

45%
+2.00954-002

50%
1 BOTEe-002

5.4%

+1.20572e-002
7 0%

+8 0331 6e-003
15.3%

+4 01908e-003
21.9%

+0.00000e+000

Scale Factor 1

Real Displacement CIpE
Feature Edge a

lIndetarmed Shape |
Indetarmed Line ., BEEEE
Undeformed Line ,,, 1

S Apply S 8 )

[UMT] N, am
[DATA ] Linear;Structural Linear Static |, Linear(1) , TOEXYZI(V) |, [ Outout CSys ] Mon applicablelScalar results)
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Step 23.

Post-Works x

+- (B Post Style -
- Linear(Structural Linear Static ) i
-I-[@ Linear(1}
+-4 Reactions
+-[& Displacement
+-5§f 30 Element Strains
=@ 30 Elernent Stresses
@ LO-S0LID.5xx
@ LO-S0LID.5YY
@ LO-50LD.5Z7
@ LO-S0LID.SxY
@ LO-50LD.5YZ
@ LO-S0LID.5Z%
@ LO-50LID Mon Mises
‘j‘l LO- SOLID Mean Stress

1N h
il LO SOLID F‘I('v') e
3 =at )
‘ﬂ LO SOLID P30V

|

1. Select “Undeformed” for Mesh Shape
2. Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > 3D Element Stresses

3. Double Click “LO-SOLID, P1(V)”

Structural Linear Static -

Curve | Surface | Solid | Geometry | AutofMap-Mesh | Protrude-Mesh | Mesh | Analysis | Post Data | Post Style

Linear(1) - & | B - TDEYZ(N) -

Pre-twior Post-waorks | Report Works

& ~ Tt

0 rmed
Dgfarmed+UndefDrmed

+1.758662+002
+1.62335e+002
+1.488442+002
+1.35333e+002

——+1 21822e+002

+1.08310e+002
+8.47992e+001
+8.12879e+001
+B 7776 e+001
+5.42653e+01
+4 0754 3e+001
+2.7 2431 e+001
+1.37319e+001
+2.20733=-001

19.0
. -1.32905e+001
-2 6801 Te+001
0.4
-4 031 23e+001

[UMIT] M, cm
[ DATA ] Linear!Structural Linear Static ) |

LO-S0LID, Yolm-P1 ()

Linear(1) , . [Output CSys | Global CSys
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