)}

= 3-D Linear Static Analysis P i e r - A u to M es h

= Model

-Unit: N, cm
- Isotropic Elastic Material

- High order Solid Element

= Load & Boundary Condition
- Body Force
- Pressure

- Constraint

= Result Evaluation
- Deformation

- 3D Element Principal




Procedure

Model Type : [3D]

Analysis Setting

Unit System : [N, em]

Click [OK] Button

Move Work Plane

Select [XY-Plane]

Click [OK] Button

Define Grid

Width : “20”

Check on [User Defined] : “30”

Click [OK] Button

Analysis Setting X
Project Title | Pier-Auto Mesh Engineer |:|
Desc., | |

Model Type Gravity Direction
HOE 2 Ov
C @z
O Axisymmetric
LU SYstem s
HIY v lem v i1 ~ | |sec ~

Initial Parameters  Water Parameters

980.6565 | cmjsec?
[ om
.

o‘.

Gravity Acceleration{g)
Initial Temperature

Flane Strain Thidkness

Ref. Plane  Three Points  Mormal

Offset | 0]
[ origin 0,0,0

[Jreverse Mormal

Reset to GCS

E @ og ....... 5;{.......% p— Apply

Maove Work Plane X

Mumber () Automatic Setting

Location

®al O O O
@@@ ........ Py —

O40

Apply

Pier - AutoMesh



' 4 Geometry > Point & Curve > Arc

Procedure

Location : “(0), (0, 100), (0, -100)”
Click [OK] Button

Geometry > Point & Curve > [Profile]
Select [Polyline]

Location : “(0, 100) , <-100>”
Select [Tangential Arc]

Location : “(100, 180)”

Select [Polyline]

Location : “<100,0>”

000006000 0O

Click [OK] Button

( ):“ABSX,y", < > “RELdx dy
(0) same as (0, 0),<120>
same as <120,0>

Arc *

SINSINIG

o iLocation | 14721.2, 636549.1 |
Method |ABS x, ¥ w
Geometry Set |Geometry Set-1 e |

3 @ o conc

....................

Lol

2. Profile 1. Arc

CrrrrrrrrrrrerreH Mesarsssrensenesl

Method ABS x, ¥ ~
[Imake Face

Geometry Set |Geometry Set-1 ~ |

N



] Geometry > Transform > Translate

Procedure

0 Select Object Shape marked by
[ O] (See Figure)

9 Direction : [Z-AXis]
Q Distance : “100”

O ciick [OK] Button

Translate Rotate Mirror Scale  Sweep- !
o od Selected 3 Target Object(s)
L
@ E Direction Selected |
O 2 Points Vector ¥ Y i
0,00
1, 1,1
Method
@ Move O Copy D Copy
(Uniform) (Mon-Uniform)
eéoismnce | wo i <
Times i =
v]
Apply

L3

AVAVANS
¥/ //

2 midas FEA NX Training Series



4|

Geometry > Point & Curve > Arc

Procedure

Arc x
O ciick[3D] tab R
130 -
|#| z m :L; Egc °n i
©® Location : “(-200, 0, 0), (100, 0, 0), Method e e Srap
B » [Plaint Shap”
(-200, 0, 100) Qe End S
. [Middle Snap
e Toggle on [Grid Snap] and Input Center Locaten o R Ty
[Quadrant Snap] v s i
Quadrant Snap
O sciect [P1, P2]and [P3] in sequential Method  [EEERRTIRS - I”terse':ts"'ap
Tangent Snap
order (See Figure) Geometry Set |Geometry Set-1 V| [JArbitrary Snap
e 7 [#Mode
@ Click [Cancel] Button & Leca”‘f' [ seal_]| unselal
@ Geometry > Point & Curve > [Line]
© Click [3D] tab
@ Select[P1] and [P2] Line %
@ Click [Cancel] Button 0 Py
Input Start Location ( -\‘\\
Location | 0,0,0 | \\ ™
Method |ABSx, vy, z ~ -
Geometry Set |Geometry Set-1 b |
7 O




’ 4

Geometry > Point & Curve > Intersect

Procedure

© sciect[® ] Select Al

© Ciick [OK] Button

Q Geometry > Surface & Solid >
[Make Face]

Select [5 Lines] (See Figure)

Tolerance : “0.1”

Click [OK] Button

“Enter” as shortcut for “Apply”

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

Intersect o
3D
| E Selected 7 Curve(s) |
Geometry Set |Genmetry Set-1 ~ |

22 @ o [ canal

Make Face >

Face  CoonsFace Grid Face Point

&= | Le oK Cancel

Pier - AutoMesh



Procedure

’ :: Model : Geometry > Surface

Click Right Mouse Button and
Select [Hide]

Geometry > Protrude > [Extrude]

Change Selection Filter to
[Edge (E)]

Select [2 Lines] (See figure)
Extrusion Direction : [Z-axis]

Length : “100”

Click [Apply] Button

Model X
Ttem i Color
€8 Mew Works
-+, Coordinate System
s Wiew Point
k Plane
Face IZI # Wor
A -+ Datum
Basic 18 Material
-HE Property
Face [F] =1 Geometry
Edge [E} - 6P Geometry Set-1 1
i Curve [8]
Paoint I 0
W M
-] Bedding Plane
- Export Shape
S Mesh Control
- Mesh Hide Only
2 Contact Show =-> Hide
B Element Parameters
7 Vinge New Geometry Set
Impart
Protrude x Simpity.
Transform »
Extrude Revolve Loft  Sweep
Mesh 3
o Od Selected 2 Target Object(s) Display Mode V
| Direction Transparency 3
e ® | ey Direction Selected | sort 4
(0) 2 Paints Vector X ¥ 7
0,0,0
L1, 1

(O Normal of Profile(s)
|:| Reverse Direction

Methed
e : (@) Length 100 || < i
O untl [ 5el=ct oo Burface (s)
Imprint
Make Solid
[JExtend Geometry
Fuse Cut
H Select Base Shape

Geometry Set |Geometr5-I Set-1

= & oK ca




’ ‘ Geometry > Protrude > Extrude

Procedure

F
(1) Change Selection Filter to [Edge(E)] E:c_e il E|
SIC

e Select [1 Line] (See figure) o EZE;U%

. . . . Point (V]
Q Extrusion Direction : [Z-axis]
Q Check on [Reverse Direction]

Protrud %
e Length : “500” oreE
Extrude Revolve Loft  Sweep

O ciick [OK] Button

e ' Selected 1 Target Object(s)

Direction
e ® | E Direction Selected |
O 2 Points Vectar W Y b
0,0,0
1, 1,1
(") Marmal of Profile(s)
Reverse Direction
Methed .
[ 5 JOpe <I:
O until Bl = ool Sirface(s)
Imprint
Make Solid
[JExtend Geometry
Fuse Cut
H SelectBase Shape
Geometry Set |Ge::n'|etr]-I Set-1 vl
preeieaseesiens \
=I7] o FRa

4 midas FEA NX Training Series



Procedure

060600000600 00 O

o
<
o,

Pre-Works Tree : Geometry > Curve

Click Right Mouse Button and Select
[Hide]

Model : Geometry > [Surface]

Click Right Mouse Button and Select
[Show]

Geometry > Transform > [Mirror]
Select [ (I ] Displayed

Mirror Plane : [XZ-Plane]

Check on [Copy Object (s)]

Click [Apply] Button

Select [(T) ] Displayed

Mirror Plane : [YZ-Plane]

Click [OK] Button

Model 1 x Model
Itemn D Color Item D Color
5 New Works G New Works
@-+< Coordinate System 0.4, Coordinate System
-+ View Point o View Point
- Work Plane o4 Work Plane
(-5 Datum -3 Datum
-1 Material -8 Material
&-HE Property H-HE Property
- Geometry al?@ Geometry
9]7@ Geometry Set-1 1 al?@ Geometry Set-1 1
w- M - [TIER Curve [10]
6D surfarg ] -6
7] Bedding Plan¢ ] Bedding Plane s
& Export shape S = Export Shape
: Show Only
(- Mesh Control Hide Cnly #-Sop Mesh Control
-/ Mesh Show <-> Hide - @ Mesh (2@ _
-3 Contact - Contact Show < Hide
- MNew Geometry Set "
-2 Element Parameters Ty .8 El.ement Parameters New Geometry Set
@-/7 Hinge o047 Hinge
Import...
Simplify. Delete Part
Transform ] Sort
Mesh ]
Display Mode »
Transparency * Transform >
Sort ’

Model  Analysic Results

e

W= Z-Axis
[/ Xv-Plane
[/ YZ-Plane

6 J2
AS Points Plane

Geometry Set |Geometry Set-1

sweep(+ [ |

Translate Rotate Mirror  Scale

[v Selected 4 Object(s) |

Mirrar Type | Plane 2 |

Flane Selected |

Copy Object(s) }

-




Procedure

’ ’ ', Geometry > Surface & Solid > Make Face

Click [Front]

Select [8 Curves] (See Figure)
Tolerance : “0.001”

Click [Apply] Button

Select [4 Curves] (See Figure)

Click [OK] Button

1St Selected

Make Face

Face  Coons

Face Grid Face Point

(2 Jipey

Selected & Edge(s)

e Tolerance

| 0.001| am

Geometry Set |GE::|'|'|Ietr5«I Set-1

|

oc || can@ [ pooy |

Make Face

Face  Coon:

s Face Grid Face Point

(5 Blj=

Selected 4 Edge(s)

Tolerance

| 0.001| an

Geometry Set |

Geometry Set-1

v ]

/

2nd selected

Pier - AutoMesh



Procedure

06000000000

®

® 06

' , Geometry > Boolean > Surface

Select [Sew] Tab

Select [ @ ] Select All
Tolerance : “0.1”

Check on [Make Solid]

Click [OK] Button

Mesh > Generate > [2D—3D]
Select [Auto-Solid] Tab

Select [ (T ] Select All

Size Method : [Size] “30”
Property : “1”

Click [>> 1] Button

Check on [Higher-Order Element] and
[Midside Nodes on Geometry]
Check off [Register Each Mesh
Independently]

Click [OK] Button

Click [OK] Button

Boolean >

[IMon-Manifald [IMerge Faces

Delete Original

Advanced Option
[ interior Edge Paint
Select Interior Edge(s)

Select Interior Point{s)

@ 56 - ______ OK _______ Cancel Register Each Mesh Independently
Consider Imprinting Shape on Face
1 B
Generate mesh(So bt
Merge Modes
to-Solid EMap-So“d 20-=3D Tolerance 5.01
Selected 1 Object(s) | Element Size Growth Rate
Fine Coarse
Size Metheod 8
L
ODmsmn ................................ 1 .E| .......... MinjMax Element Size .00
() Automatic ]
More Less 1.7 Small Large
i []Higher-Order Element
EEELETEE T - Midside Nodes on Geometry @
Makh AdjacmtFaces 00 || | e ;
|:| Geometry Proximity
Pattern Mesh
Property @
| @
Mesh Set [Auto-esh(3D)




Property

Procedure

Create [3D]

ID:“1”, Name : “Pier”

Select : “Element Csys”
Click €| Button (Material)

Click [Create Isotropic] Button
ID:“1”, Name : “Conc”

Model Type : “Elastic”

Elastic Modulus : ”2.4e€6 N/cm?2”
Poisson’s Ratio : “0.167”

Unit Weight : “2.452e-2 N/cm?”
Click [OK] Button

Click [Close] Button

Select : “1: Isotropic” for Material

Click [OK] Button

Click [Close] Button

Add/Medify Property

X

Mo MName

1

Type

Sub-Type
Solid

Create | =

Create/Modify 3D Property

Solid

Material

Material CSys

Add/Modify Material

x

Mo Mame

Type

‘ Create,,, 'J

Isotropic

Orthotropic
2D Equivalent
Interface and Pile

TMpOrT

Import from
Excel

Export to Excel

Renumber

Database

|Material

X
| MName |C0nc | Color
Model Type | Elastic ~ Structure
General  Thermal =~ Time Dependent Temperature Dependent

Using Code

Direct Input
Initial Stress Parameters
1
Automatic
Manual Anisotropy (]
Thermal Parameter
Thermal Coefficient 1e-006 | 1/[T]
1]
a
Diamping Ratio(For Diynamic)
Damping Ratio 0.05
Safety Result(Mohr-Coulomb)
3
36
Tensile Strength 0
0 Cancel

&)

Apply

6 midas FEA NX Training Series




Procedure

4 Static Analysis > Boundary > Constraint

Click [Front View]

Select [184 Nodes] (See Figure)
Click [Tx, Ty, Tz] Button

BC Set : [BC]

Click [OK] Button

Constraint

Basic  Advanced Ayt

Mame | Constraint-1
Object
Type Mode

kv

e | = Selected 184 Object(s) ﬁ

| DOF

Symmetric Plane
Y YZ

i
DR}( DRy DRZ
[ anti-symmetric
e EBoundary Set |BC v| @
29 @ o o

Selected



1 Static Analysis > Static Load > Self Weight

Procedure

© Cciick[<.]] Button Gravity x
© Name: “GRAV” Gravity
@ Ciick [Add] Button Neme  |Gravity-1

Reference Object
a Name : “PRESS” Type Coordinate ~
a Click [Add] Button Ref, CSys Global Rectangular  ~
© cCiick [Close] Button Components

Gx | 0 |
Q@ cz.«1”

o | 0
e Load Set : “GRAV” °,Gz .......... | .................................................... _ 1|._
© Click [OK] Button Spatial Distribution

Base Function |Mone bl

Load Selo o

..................... - | | s
OK i Cancel
Delete
Mo Mame Description
1 GRAY
2 PRESS

Pier - AutoMesh



Procedure

4|

Static Analysis > Static Load > Press.

Select “Face”

Object Type : “3D Element Face”
Select 154 Elements (See Figure)
Direction : “Normal”

PorP1:%“2”

Load Set : “Press”

Click [OK] Button

Pressure *
L° Face : Axisymmetric
MName | Pressure-1 |

e ,--Ghiggt .
3D Element Face Wl

Type
| H H
e (=] Selected 154 Object(s) /
|

Direction
TYI:'E Normal v
Ref. CSys Global Rectangular +
X Y z
Magnitude
Uniformly Distributed Load
Base Function |None ~ F@
O T
Pz 0 Njcm2
P 0 Nfcm2
P4 0 Njcm2
e ;Load Set |Press v| &
=& 0 ‘ oK i Cancel

Selected




Analysis > Analysis Case > General

4

Procedure

. N Add/Modify Analysis Case X
@ Title : “Linear”
Analysis Case Setting
Q Analysis Type : [Linear Static] wrssconvs B
. ~ output Control 2
Q Drag & DI’Op [statlc Load] and ..............................................................................................
[Boundary Condition] to [Active
<€ Fx Active Sets
=] Mesh
SetS] Window & Auto-Mesh(30)
Default Mesh Set
=/ £ Boundary Condition
i &
@ Click [OK] Buttons 4 Swic Load
i b GRAY
. ; : <k PRESS
6 File > Save : “Pier-Auto Mesh” i <& Press < Press
P R T REE, PAI T 2 Contact Pair
G Analysis > Perform
0 cick [OK] Button
[ 5olve Each Load Set Independently Sorting Name o : Cancel FEA NX Solver
| Name | Type |  Description |
Linear Linear Static
Chedk OnfOff Cancel

8 midas FEA NX Training Series



:: Results: Linear Static > Linear(1) > Displacements

Procedure

Deform = Fill = C I
" e L ” b i@ edae Type ']” L2 Comk
0 . Undeformed
Click [TOTAL TRANSLATION (V)] i e — No Edge
Item D i d+Undeformed (Wire) e =| v | Machidas |
© sciect [Deformed+Undeformed . o el DSTOITT :
@ C-""‘LJ;EF;*W“S’WD‘?SHDPWFea WEE e '|i| Deformed+Undeformed (Feature) | Feature Edge
(Feature)] for Mesh Shape Default Style Deformed-+Undeformed (Shading) Free-face Mesh Edge
aﬂ] Linear Deformed+Undeformed (Transparent)

© sciect [Feature Edge] &-f4 Linear Static
HE=J TOTAL TRANSLATION (V)
& TX TRANSLATION (V)
- TY TRAMSLATION (V)
B TZ TRANSLATION (V)
.8 TOTAL ROTATION (V)
27 RX ROTATICN (V)

.27 RY ROTATION (V)

7 RZ ROTATION ()

DISPLACEMENT
TOTALT, cm
+5,17447e-003
9.8%
+4,74326e-003
o

0%
+4,31206e-003

9.4%

+3.66085e-003

)
+3.44964e-003

B TV TRANSLATION (V) 7.8%

B TYZ TRANSLATION (V) T Ceoae s

ﬁ' TZK TRANSLATION (V) 6.?°.-"o+2 15603e-003

[-#7 Grid Forces Bt i zes

[xl-#- Reactions ' °°+1 293628-003

-] Solid Stresses bt

@ > 4'E‘%+4 31206e-004
4.8%

Model Analysis  Results




‘ Post-Works Tree : Linear (Structural Linear Static) > Linear(1) > 3D Element Stresses

Procedure

0 Unit System : [N, m]

Q Select [Undeformed] for Mesh Shape

@ Double Click [S-PRINCIPAL A (V)]

[ Deformed+Undeformed (Wire)
Deformed+Undeformed (Feature)
Deformed-+Undeformed (Shading)
Deformed+Undeformed (Transparent)

& Deform - B ril -

||i, Undeformed

| o

Deformed

Results

Item

Default Style
E-{7) Linear

-3 Linear Static
- Displacements
.43 Grid Forces
r-#7= Reactions
2 Solid Stresses
ﬁ S-XX
o
@ S-Z7
ﬁ S-X¥
@) SVZ
';'.'@ !
ﬁ S-PRIMNCIPAL C (V)
@ S-PRINCIPAL B (V)
@ S-MAX SHEAR
ﬁ S-VON MISES

-.gl) SAFETY FACTOR

<

X

g} MEAN EFFECTIVE PRESSUR.

W

>_|

Model Analysis | Results

SOLID STRESS
S-PRINCIPAL & , M/m~2

+7.04110e+004

I 1.2%
+6.011587e+004

2.1%
+4.98263e+004

3.5%
+3.9533%9e-+004

o

+2,9241 5e+004

Pier - AutoMesh



