)}

|
= 3-D Linear Static Analysis Model P I e r - M a . M es h

-Unit: N, cm

- Isotropic Elastic Material

- Solid Element

= Load & Boundary Condition
- Body Force
- Pressure

- Constraint

= Result Evaluation
- Deformation

- 3D Element Principal Stress




/ Analysis > Analysis Control — Control :a»

Procedure Analysis Setting =
c Analysis Type : [3D] Project Title Engineer
Desc,
e GraVIty Direction : [Y] Model Type Gravity Direction
NG @y
e Force:[N], Length:[em] || ===y 0 G
(@ Rs] oz
a Click [OK] Button () Axisymmetric
o i
[N V] [crn v; [J V] [sec -
| Initial Parameters | water Parameters |
Gravity Acceleration(a) 980.665 om/fsec?
Initial Temperature o [m
Plane Strain Thickness 1 on
o:[ oK ][ Cancel

Analysis Control Dialog is
automatically activated at startup.

Pier - MapMesh



' 4 Geometry > Pont & Curve > Circle..., Line...

Procedure

Location - C1 : “Center(0) , R=40"
Location - C2 : “Center(0) , R=100"
Click Cancel Button

Location - L1 : “(-60, 30), <120>”
Location - L2 : “(-60, -30), <120>”

Location - L3 : “(-120), <240>”

Click Cancel Button

( )“ABSx, Yy,

< > “REL dx, dy”
( 0 )same as (0, 0),
<120> same as <120,0>

“Esc” as shortcut for “Cancel”.

’
Circle

=X

Bl

Method

©

o)jlel][cy

Input Center Location

............................................ . .
Location o |
Method [Ags X ¥ i G1
[T Make Face
Geometry Set Geometry Set-1 - [I]
ok | cancel | [ Apply |
7N\
‘ &
Line =)

Input Start Location o o o

Geometry Set Geometry Set-1

OK

H Cancel ]

—




Procedure

] Geometry > Point & Curve > Intersect...

Select [Displayed]
Click [Apply] Button
Click [Cancel] Button

Select Unnecessary Edges marked by

[ O] (See Figure) Select

Press [Delete] Key

Click [OK] Button

“Ctrl+A”

“as shortcut for “Select Displayed”.

“Enter” as shortcut for “Apply”.

Intersect PS
30
{3 Selected 5 Curve(s) i
Geometry Set - [:]
o Ji concel }{ sorly |

)
)

”
Delete Object

Geometry(Line(I))
Geometry(Line(I))
Geometry(Line(T))
Geometry(Line(I))
Geometry{Line(T))
Geometry(Line(I))
Geometry(Line(T))

2

midas FEA NX Training Series



077! s conor - Size Ctrl [Edge]...

Procedure [ Size Control M1
[ 1) Seeding Method : | Point | Edge | custom | |
[Number of Divisions] [E' 2 Object(s) ;o e
9 Select [Group1] Edges (See Figure) Select Reversed Obiect(s) ‘
© \uber of Divisions : “8” Memud[Numbemmwmnst o
.................. |
Click [Apply] Butt
O cicciapp ¥] Button 5100 O (Group1) Division : 8
© sclect [Group2] Edges (See Figure) | L
Name Edge Size Contral O (Group2) Division : 4
© Number of Divisions : “4” _
[ ok [ cancel ][ apoly |
o C“Ck [OK] Button ...... b.... ........................




Procedure

4

Select 6 Edges of [Zone A]
(See Figure)

Element Size : “15”

Property : “1”

Mesh Set : [Zone A]

Click [Apply] Button

Repeat Step 2~6 for [ Zone B ]

Repeat Step 2~6 for [ Zone C ]

Vesh > Generate (2D) > Map-Area(Manual Mapped-Boundaries)...

Generate mesh{Face) P

| Auto-Face I Auto-Area | Map-Face | Map-Area |_

Select Edge Group 1 ]

Select Edge Group 2

]
Select Edge Group 3 ]
1

Select Edge Group 4

ok [ cancel J[ apply |[>>]

Zone A

(Group1) :
(Group2) :
(Group3) :
(Group4) :

Zone B

(Group1) :
(Group2) :
(Group3) :

(Group4) :

Zone B

(Group1) :
(Group2) :
(Group3) :
(Group4) :

O onOo O onOo

O onOao

Pier - MapMesh 3



ay

J)O

Mesh > Protrude > Filll (1D 9 2D)

Procedure

@ sclect [Geometry Edge>2D

Element] Tab

9 Select [ ] for Top Edge marked
by [ O] (See Figure)

© select [ [L2]] for Bottom Edge
marked by [ O ](See Figure)

@ Vesh Size : [Division] “1”
g Property : “1”
G Click [Apply] Button

[ 7) Repeat Step 3to 6 for [ L3 1& [ [L4/]

Click [OK] Button

If result is wrong, check on “Reverse

Ends”.

Filled Mesh
1D->2D | 20->3D
o EGenmetry Edge->2D Element v}
{ ] Select Bottom Edge 1©
|
[ Select Top Edge E o
|:| Reverse Ends |
Source Mesh (@ Mone Delete
Size Method o
i) Size (@) Division 1

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

o g....P..r.I;H.E.Ft:;I ................................ g

1 | 1: (Undefined) :

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




’ ‘ Mesh > Protrude > Extrude... : 2D — 3D tab

Procedure [Errerre: -

© sciect [Mesh Set] (a) (See Figure) | Node->1D [ 1->20} 20->30
@ Ssource Mesh : [Delete] | 2 Element->3D Element M
© Extrusion Direction : [Z-axis Click] ; o SEIETEET flﬂeme”t (s ]o a 0 . ~.....
Source (2) None ;@ Delete i) Move () Copy I--l‘“’”
O Offset : “20”, Number of Times : “26” e " .l“""
Extrude Direction ...‘l‘-’
6 Property : “2” E— — =e Al
i@ iE Direction Selected I
G Click [Apply] Button (7 2 Points Vector X ¥ z
@ Repeat Step [1 to 6] for Mesh Set (b) 9,0.0
(See Figure) 1,1, 1
© Repeat Step [1 to 6] for Mesh Set (c) Extrude Information
(See Figure) - (7 NonUniform @) LUiniform
i Offset 20 [ < | Times 26 =
© Click [OK] Button : o
|:| Two-way Extrusion
Property e
0 5
Mesh Set Extrude Mesh Set A

Number of Times : 26

Number of Times : 23 ok [ cancel |E Appiy [ >> ]

Number of Times : 3 e

o] [o] [

4 midas FEA NX Training Series



[ ]
/ o' cickRight Mouse > Move Work Plane...

Procedure

© scicct [Ref.Plane] Tab
9 Select Plane : “XZ-Plane”
© o0rigin - [0,-30,520]

O ciick [OK] Bution

Maove Work Plane = |
I l
o;REf- Plane | Three Foints | Nnrmall
Mrerrrrnnrnnnnt I
{ ] Select Plane ; e
Offset 0
(s JEET 0,30, 520
[T reverse Normal
[ Reset to GCS |
|:| Sawve
[ ...... DK ...... H — ] [ — ]




’ .‘ Geometry > Point & Curve > Polyline (ZD).

Procedure [ Polyine % )
» [ ]

0 Check on )
@ Input Next Location (RE to Stop)
[Link Start And End Point] 9 { Location 60
© Location : “(60, -60), <180, 32>, Method  [REL dx, dy -
<0, 28>, <-180>" () Through Multiple Paints

H Select Point(s)

© Click [Cancel] Button

Method | Selection -

Order

(@ Ascending Descending

[|Make Face
i [¥]Link Start and End Paint! o v
Geometry Set

@) [(sack | [ ok Ji[ cancel i

Pier - MapMesh ‘ 5



’ ', Geometry > Transform > Translate...

Procedure rTransform M1

Translate |R.o13te I Mirror I Scale I Sweep| 4+ |+
1

Select [Polyline] (See Figure)

Direction : [Y-axis] ——
Irecoon

Check on [Uniform Copy] [ @ |l Direction Selected le
O 2PointsVector  [V]x  [J]y  [J]z
| 0,0,0]

Click [OK] Button |

Method e

71 Move @ Copy ) Copy
(Unifarm) (Mon-Uniform)

Distance &0l °

Times i ﬂ

~ (i)
La_][ cancel | [_Apply |

Distance :“60”,Number of Times :“1”

Geomefry Set  £=

% Selected 4 Target Object(s) o S




Procedure

click Right Mouse > Move Work Plane...

Select [Ref. Plane] Tab
Click [Reset to GCS] Button
Plane Selected : [XY]

Origin : “0,0,520”

Click [OK] Button

s

[T1reverse Mormal

Maowve Work Plane %
i Ref. Plane | Three Points I Marmal |
E Flane Selected Q
Offset 0
[¥] crigin 0,0, 520 ; o

Reset to GCS :

|:| Save

[

QK ][ Cancel ][ Apply ]

midas FEA NX Training Series




Procedure

4 Geometry > Point & Curve > Profile...

Select [Polyline] method

Select [P1] , [P2] in sequential order
Select [3-Point Arc] method

Select [P2],[P3].[P4]in sequential order
Select [Polyline] method

Select [P4],[P5].[P1] in sequential order

Click [Cancel] Button

-
Profile

Z:]
Method

o6l @ [©

Inmput Start Location

Location

-258.561, -58.0711

Method [ABS M, ¥

)

[ Make Face

Geometry Set [

&) [(Back J[ oK

J{ cancel | [ Apply |




] Mesh > Size Control > Along Edge

Procedure Size Control ﬂ1
@ sceding Method : Edge | Custom
umber o Bivisions] QL ewionen |
Q Select [L1] Edge (See Figure) H Select Reversed Object(s
© Number of Divisions : “8” OMeﬂnuleumber of Divisions -
e Cick[Apply] Button ||| g 3
G Select [L2] Edge (See Figure) e—e
Mame Edge Size Control|
© Number of Divisions : “3”
7ok} cancel |{ Apply [
@ Click [OK] Button 0
o—

Pier - MapMesh



Procedure

4|

Mesh > Generate (2D) > Map-Area (Manual)...

Select Each Edge (See Figure)
Mesh Size — [Element Size] : “10”
Property : “1”

Click [Apply] Button

Repeat Step [1~3] for 2"¢ Edges
(See Figure)

Click [OK] Button

-

Generate mesh{Face)

—

[ AutoFace [ Auto-Area | Map-Face | Map-Area L ‘

E[Manual Mapped-Boundaries - ] 9
[ Select Edge Group 2 ]
[ Select Edge Group 3 ]
[ Select Edge Group 4 ]
SzeMethod s
’ @) Size 1]

Mesh Set

o: Property
1 [1 (Undefined) v]

| ok i cancel || Apply |[>>]

Map-mesh (Area) -

............... ;




Mesh > Protrude > Sweep...

4

Procedure rSweep Mesh ﬁ1

Select [2D>3D] Tab

Select [15t Mesh Set] (See Figure)

Select [15t Guide Curve]

Source Mesh : [Delete]

Property : “2” e BNEERGHITE oo . rresssse s 0 2n Selected Mesh Set

Gick Apply] Butor o Elhesnosal @)
. | SEqLIEHtiEﬂ Modes Select O -_'._'5:;:5.: o o .

Repeat Step [1~5] for 24 Mesh Set & i g 1st Guide Curve
End Scale Ratio 1 Lo e =i :

Guide Curve (See Figure) i O o oussess ISRt S
Size Method

Click [OK] Button @5ize () Division 30

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

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

© > cuidecure

8 midas FEA NX Training Series



Selected Mesh Set

1
—
2 g
° 5
a
=
:
2|8 6
: :
] [ o
—0 11 iYle:
c | i asnetes
8 213§ R =
] o= u ¥ |H 4
- I OEE.W H =
- . clbs ik == 5
=N w = U g
i =) (=] =
o =} SlE & = [
a | 5 3 Bl g =
] Ik . ‘o
u i = c o
B |8 - |® s 2
[} I = T |2 o
mD 5& ! \ —/__S
. 5 o5 | y|]5E . > %
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X 2 0 :
, b= % ] =] : o 9
(@) el Bl iy ‘s g8 B &
& Ly : L i
| O o g A o
AR RIS - 5 - | . @
Yy CRRE | Y I R 5 S 8y
= | | B g B | 5
Ef = ME
=
A
A
C
& = o
o o e
(©) =) I
w > 3
%) i o)
c o 4
© w o g
- ()] — =
g > & 9
A =] £ o =
[]
= KB e s
%) c 2z o5 £
() QO 7] ..W.U
SR © R
r M ndm.
Q. N 9]
— 0 o O
d - C e
8 o & x
Q0 = > &)
o = B =
0w = < O




4 /215 > Property...

Procedure (‘adamtodtty Property ——— - -

No Mame Type TP I e D 1 Mame  Conc : Color l:l |E|
2 Pier 3D Solid
Select [Create 3D ...] | [@stuctre
ID: “1”, Name: “Pier” n ‘ General | Thermal |'I'me Dependent | Temperature Dependentl

Click Button

Click [Create] Button

Select [Isotropic] Tab @ o

Inc. of Elastic Modulus Ref, Height 0| em

‘ Inc. of Elastic Madulus 0| Mfern®

: Poisson's Ratio(v) 0.167:

ID: “1”, Name: “Conc”

(" Create/modify 30 Praperty (] | Biasic Properties @ Direct Input Using Code B
e Model Type: [Elastic] Csaid | Initial Stress Parameters
) Ko Determination 1
© Elastic Modulus: “2.4e6” N/cm?
e : (@ Automatic
e Poisson’s Ratio: “0167” | Manual Anisotropy B
Material HEH |
@ Unit Weight : “2.452e-2” Nicm® e {ETET hemelparameter
: e ——— Thermal Cosfhcient =006 17
@ Click [OK] Button @ Y [ cn ) (oo Molecular vapor diffusion coefficient 0 cm3fsec
. A Thermal diffusion enhancement i
@ ciick [Close] Button |
rAddfModify Material Damping Ratio(For Dynamic)
@ select [1: Conc] for Material | Damping Ratio 0.05
No Mame Type
@ Click [OK] Button | Safety Result{Mohr-Coulomb)
| Cohesion(C) 3| Mfemz
@ cClick [Close] Button » -
Frickional Anglef) 36 | [deq]
| Tensile Strength 0| Mjcme

@ T e ) o

Pier - MapMesh ‘ 9



Procedure

. -
.] Static Analysis > Boundary > Constraint...

[Advanced] tab

Click [Front View]

Select [223 Nodes] (See Figure)
DOF : Tx, Ty, Tz

BC Set: [BC]

Click [OK] Button

Tr

=)

Canstraint o

Marme Constraint-1
Object
Type [Nnde - ]

PR THT

{7 . sekced23obecs) @

o DOF Symmetric Plane
@ @y @z | x| vz |
i [Crx Fry [FlRz

[ Anti-Symmetric

EEuundary Set  BC e -
ok J{ cancel |[ apply |




‘ , ClckRight Mouse > Move Work Plane...

Procedure

© sciect [Ref. Plane] Tab
© Ciick [Reset to GCS] Button

© Click [OK] Button

F il
Move Work Plane M

°| Ref, Plane | Three Points | Nnrmal|

= Select Plane
Offset 0
[T origin 0,0,0

[]reverse Mormal

e | Reset to GC3 |
|:| Save

ok J[ cancel | [ Apply |
. e J
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" Static Analysis > Load > Self Welght

r B 7~ B
Procedure Gravity | Load Set elr '”!
e o_ ,
Click “‘*ﬂ_ Button Gravi L LTI A —— u m ......................
0 ! ty Desc, Modify
© Name:[GRAV] Name  Gravity-1 Delete
e Click [Add] Button Reference Object Mo  Name Description
Q Name : “PRESS” Type [Conrdinate v]
Ref. CS
© ciick [Add] Button ef.CSys  |Global Rectangular v [..]
C ts
© Cciick [Close] Button empensn |
Gx 0 .
@ Load Set: [GRAV]
G-’- D s  E——— L
@ Gravitational Force Factor : [GZ] “-1” e X e—‘
O < oo A
© ciick [OK] Button
Spatial Distribution
Base Function [Nnne v] E]




Static Analysis > Load > Press...

e @ ===

@ [Face] tab Edge i Face é.ﬁ.xisymmetric
Q Load Set : [PRESS] Mame Pressure-1
@ Object Type : [3D Element Face] ... Object
Q e Type [.’_’.D Element Face "] I I
SeleCt [Elements] (See Flgure) ‘.;.-.....-.....-.....-...l.-...l.................................................... [iocii
{5 Selected 400 object(s) @)}
Q Direction : [Normal]
Direction
L EY 2 o .
e P or P1: 5 N/cm TYF'E [Nnrmal e T]
ﬂ Click [OK] Button Ref, CSys Global Rectangular 5
@x ¥ z
Magnitude
Uniformly Distributed Load
Base Function |Mone Vl
e i PorP1 q Nfem?
Pz 0 Mfem?
P3 0| Mfcm?
P4 0| Mfcm?

Pier - MapMesh 1



Procedure

Title : “Linear”

Solution Type : [Linear Static]

Drag & Drop [Boundary Condition]
& [Static Load]

to [Active Sets] Window

Click [OK] Button

File > [Save ... ]J(Pier Map.feb)

Analysis > [Perform ...]

Click [OK] Button

4 Analysis > Analysis Case > General...

Add/Madify Analysis Case

===

- .
Analysis Case Setting
Description Analysis Control
.... Solution Type | Linear Static - Output Contral
Analysis Case Model
All Sets Active Sets
=@ Mesh =y Mesh
Copied Mesh Set Copied Mesh Set
Copied Mesh Set-1 Copied Mesh Set-1
Default Mesh Set Default Mesh Set
Extrude Mesh Set Extrude Mesh Set (T )
Extrude Mesh Set-1 Extrude Mesh Set-1
Extrude Mesh Set-2 Extrude Mesh Set-2 ] Hame | Type | Description |
Filled Mesh Set Filled Mesh Set | Linear Linear Static
Sweep Mesh Set Sweep Mesh Set
Sweep Mesh Set-1 Sweep Mesh Set-1
Zone B
Zone C
=88 Boundary Condition
I 6 BC
e -8k Static Load .
L GRAV 7] Check Gnfff
sl PRESS
2 Contact Pair 2 Contact Pair 0
|| solve Each Load Set Independently Sorting Mame v] [ ........ O K ....... E[ Cancel ][ Apply ]



1 Result Tree : Linear > Linear Static > Displacement

Procedure Resufts

© Double Click [TOTAL TRANSL...]

Item

oy CowUsersMIDASIT#Desktop...

-  Post Style

Default Style

a@ Linear

Linear Static

[ TOTAL ROTATL..

B Displacements

TOTAL TRANSL o“
[ TV TRANSLATIO.
[ TZ TRANSLATIO.

- RX ROTATION (..
@' RY ROTATION (.
- [ RZ ROTATION (..
- TXY TRAMNSLATL.
[ TYZ TRAMSLATL.
- TZX TRAMSLATL.
[-#2 Grid Forces

[i-#z Reactions

. x
D Color

»

m

Model Analysis Resultsg

DISPLACEMENT
TOTALT, cm

+6.85223e-002
1.5%
+6.28121e-002
Z.3%
+5.71019e-002
o
5.13917e-002

=

o
4.56516e-002

2

T
+3.997 14e-002
9%
+3.42612e-002
=
o
+2.85510e-002
o
b
2,26408e-002

o | & w | m e
[N B e N =T RV O - Y
2 g Sl

9%
+1,71306e-002
4%
+1,14204e-002
5%
+5.71019e-003
%o
+0,00000e+000

12
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41 Result Tree - Linear > Linear Static > Solid Stresses

Procedure

@ [S-PRINCIPAL A]

Results

Item_

D

= Linsar Static

™|

- Displacements
@, Grid Forces
a%- Reacticns
Eliﬂ Solid Stresses
ﬁ[l S-WW

@ sy

ﬁﬂ §5-77

ﬁ[l S-XY

B S-PRINCIPAL A

& S-PRINCIPALC
) 5-PRINCIPAL B .
4 S-MAX SHEAR
) 5-VON MISES
-} MEAN EFFECTL..
4] SAFETY FACTO...

7 x

Color

Model

Analysis  Results

SOLID STRESS
S-PRINCIPAL A , Mfcm™2

+1.76316e+002
2.1%
E+1 SE42oe+002
2.6%
+1.40535e+002

2%

+1.22645e+002

+1.04754e+002

5.8%
-2.04787e+001

0.5%
-3.83691e+001




