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= 3-D Linear Static Analysis AnaIySis Of a SOIid BIOCk

= Model

-Unit: N, cm
- Isotropic Elastic Material

- Solid Elements

» Load & Boundary Condition
- Pressure
- Function

- Constraint
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About this Training...

This tutorial is composed of 3D solid elements generated using the sweep function for 2D concrete blocks.

The face pressure load of an element is expressed as a function.

Target

Learning

How to model 2D geometry elements with Geometry > Polyline, Fillet function

Create K-Edge 2D Mesh of Map Mesh

How to expand from 2D Mesh to 3D Solid Mesh with Sweep function

How to apply the pressure load as a function on the face by defining a quadric equation
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Analysis of a Solid Block




/ 4 /nalysis > Analysis Case — Setting

o )
Procedure Analysis Setting ﬁ

@ Vodel Type : [3D] ProjectTite | | Engineer
@ Force(Mass) : [N], Length : [cm] Desc,
e Click [OK] Button Model Type Gravity Direction
(@ 3D i ©v
@7z

() Axisymmetric

Unit System

. YT PR

Initial Parameters | Water Parameters |

Gravity Acceleration(g) 980,663  omjfsec?
Initial Temperature 0 [7]
Plane Strain Thickness 1 om

Analysis Setting Dialog is automatically
activated at startup. - =




1 Geometry > Point & Curve > Polyline.. .

Procedure

@ “Link Start and End Point” On

@ Location: (0), <0, 3>, <1.5>,

<2,2>,<0.5>, <0, -1>())
© Click [Cancel] Button

© Click “Normal View”

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

[Esc] as shortcut for [Cancel].

i B
PolyLine ﬁ

Method [ABS X, ¥ v]

{7 Through Multiple Points
H Select Point(s)
Method | Selection

Order
@ Ascending Descending

[Make Face

Geometry Set - E]

[ Back ][ oK ][ Cancel H Apply J

L (3]
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4 .‘ Geometry > Point & Curve > FFillet...

Procedure

Radius: “17”
Select FE and SE (See Figure)

Click [Cancel] Button

Geometry >

Point & Curve > INTERSECT
© select Al

e Click [OK] Button

e Delete line

FE : First Entity , SE : Second Entity

Fillet Curve | chamfer

[] Trim OFF Criginal Entities (Only Line) ‘

Geometry Set - E]

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

r Y
Fillet & Chamfer ﬁ

e = Select Curve(s) |
|
Geometry Set - [

¥




’ ‘: Geometry > Point & Curve > Line,, .

Procedure

@ Location: (4),<10>
@ Click [Cancel] Button

© sclect: “Isometric 1 View”

Method [F\BS X, ¥ VI

Geometry Set
[ S f—

FeBOoPHH
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' :: Geometry > Work Plane > Move - “Ref. Plane” ::»

Procedure

@ sclect: “Ref.Plane”

@ Click : “Resetto GCS”
© Select: “YZ Plane”

O Offset:“4”

© Ciick [OK] Button

-~

Mowve Wark Plane

===

|:| Origin

[] Reverse Mormal

(2 ]|

Reset to GCS |

[[]save

2@ |

DK_][ Cancel ][ Apply J




’ ‘ Geometry > Point & Curve > Polyline .

Procedure

@ Location: (0, 1), <3>, <0, -1>, <-3>

© Click Right Mouse Button
on the Work Window

© Click [Cancel] Button

-

PolyLine

= m

(@ Input Start Location

Location

Method [A.BS X ¥

Method | Selection

(2 Through Multiple Points
H Select Point(s)

Order

(@ Ascending Descending
[] Make Face
[ Link Start and End Paint

N

Geometry Set

* ]
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o
.: Mesh > Generate (2D) > Map-Ar ea...

F 4
Procedure Generate mesh(Face) ﬁ

Selected
© select: “Manual Mapped...” | Auto-Face I Auto-Area | Map-Face | Map-Area |_ ;de;ez
@ Seiect 7 Edge Groups (See Figure) Manuamﬁpped_gnunda”eso ...................... v] o

o . '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'."'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.:._ 0
@© Vesh Size : Element Size : 0.25 i o Selected 4 Object(s) e ]
@ Property: “1” v Selected 1 Object(s) @) ]e
@ esh Set : “2D Mesh {1 Selected 1 Object(s) @ ) 00
O Click [Apply] Button = Selected 1 Object(s) @) |
Size Method

... [ ox ][le i Apply | [ =>]
: (6]




4 Mesh > Generate (2D) > Map-Ar eda...

Procedure

Select: “Manual Mapped...”

Select each Edge (See Fig

Mesh Size : Element Size : 0.5
Property : “1”

Mesh Set : “2D Mesh”

Click [OK] Button

4 Edges should be selected

il -
Generate mesh{Face) u

[ Auto-Face | Auto-Area | Map-Face | Map-area |

Manual Mapped-Boundarics @) -l
v Selected 1 Object(s) |
[lv] Selected 1 Object(s) |
[v] Selected 1 Object(s) Je
=2 Selected 1 Object(s) J

Size Method

e {@ Size () Division 0.5

IR
o_ Property
1 {1: (Undefined) -

i Mesh set 20 Mesh| e -

)
&
(=
2
i
3
g
£
L8

e y
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’ ', Mesh > Protrude > Sweep — “2D->3D" :a»

Procedure

Select “80 Elements” (See Figure)

Select “Guide Curve” (See Figure)
Property : “2”

Mesh Set : [Block]

Click [Apply] Button

Mesh Size is automatically disabled after
the selection of guide curve

Source Mesh : [Delete]

-
Swesp Mesh

===

[ Node->1D [ 1D->20 | 20->3D |

[21] Element-=30 Element

~)

v Selected 80 Object(s)

(1)

[C| orthogonal H Select a Node

Sweep Guide
{ @ Curve | | selected 1 Object(s)] e
() Sequential Nodes | [l Select Object(s)
End Scale Ratio 1
Size Method
@) Size () Division an

] (18]

o Property

 Mesh Set O

-

[ Ok ”Can::el H Apply H:»:»]

/ Guide Curve

(6 )

Selected Elements




Mesh > Protrude Mesh > S weep — “2D->3D" :a»

Procedure [ Sweep Mesh ﬁ1

E Select Object(s)

Mesh Set — Add to : [Block 2]

@ sclect “24 Elements” (See Figure) | Node->1D | 1D->20 IZD'}"E'Di
©® Source Mesh : [Delete] | 2D Element->30 Element -]
9 Select “Guide Curve” (See Figure) [ v Selected 24 Object(s) oj
[ orthogonal Select a Node
@ End Scale Ratio : 0.5 _ ; :
Source () Nnneil ) Copy
© Vesh Size : Element Size : 1
Sweep Guide
© Property: “2” [ b] selected 1 Object(s Jre

Click [OK] Button

Selected
Elements

Property

2 ;Pe:ﬂJndeﬁnedJ - l

L LT T T PP

-

Guide Curve
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Procedure

060600000600 OGDO o

o

4 odel Tree : GEOmMetry

Click Right Mouse Button and Select
“Hide All”

Mesh > Transform > Mirror...

Select All “Displayed”

Mirror Type : “Plane”

Mirror Plane : “XZ-Plane”

Advanced Option > [Merge Nodes]

Click [OK] Button

Click [Apply] Button

Repeat “Step 3rd~6th for XY-Plane”

Click [Cancel] Button

Model Tree > Mesh > Drag [Merge
Nodes] to Block

Click [OK] Button

Mesh Move/Copy

Translate | Rotate:

Mirrar |

Scale | SWEED

Select Objet
@ Mesh Set (D) Element () Mode i
[+ Selected 2 Object(s) e]

Mirrar Type

lPIane ._°

) 3 Points Plane

0,0,0
0,00
0,0,0
Copy Ohject
Mesh Set Copied Mesh Set -

[0k (ccancel ) [avmiy )55

Advanced Option P
Merge Nodes
Tolerance 0.001
Register Each Mesh Independently
[ oK ] [ Cancel

Model 1 x
Item i) Color
=-HE Property i
(- [PIE) Geometry
-] Bedding Plane
&5 Export Shape
=-S5 Mesh Control
o5 [
oo D, Default Mesh Set, L 1 —/
Qiiy =
= i - —
iV Copied Mesh Set 7 —
i@ Copied Mesh Set-3 16 [
: [P Copied Mesh Set-2 15 =
i ..M Copled Mesh Set-1 14 |
i [P Copied Mesh Set 13 =
P Block 2 4 | —
[j-:'x Contact
[ éﬂ Element Parameters
A7 Hinge
« [ s J

Mesh Set Operation

Operation
@ Merge

) Move

Model Analysis Results




1 Geometry > Work Plane > Move — “Ref. Plane” :2»

Procedure

@ sclect: “Ref.Plane”
@ Click : “Resetto GCS”

© Click [Cancel] Button

,
Mowve Wark Plane

===

= Plane Selectad
Offset 0
[ crigin 0,0,0

[] Reverse Mormal

(2 ]|

Reset to GCS |

[[]save

2@ |

K ][ Can::el_][ Apply J
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Static Analysis > P operty...

Procedure

Create [3D]

ID : “2” , Name : “Block”
Click Button (Material)

Click [Create...] Button
Section : “Isotropic” tab
ID:“1”  Name: “ Block”
Model Type : “Elastic”

Elastic Modulus : 2.034e5 N/cm?2
Poisson’s Ratio : “0.3”

Click [OK] Button

Click [Close] Button

Select : “1: Block” for Material
Click [OK] Button

Click [Close] Button

- r R -
Add/Maodify Property Add/Madify Material

Mo Mame Type
1 Black Isotropic-Elastic

Modify...

=
e |
—
o]

Copy
Delete

Import

Import from

Excel
rt to Excel

Renumber
Database

Close

-
Material

’
Create/Modify 3D Property

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

General | Thermal I Time Dependent I Temperature Dependent|

) oo 20 N (]
Inc. of Elastic Modulus 0| Mfcm?
Inc. of Elastic Modulus Ref, Height 0| o
e ‘POISSOH.SREHD(\‘_) .............................................. L
|| ‘ Unit Weight(y) 0.02 Njem?
@g[ o} [ cancel ] (_soov ]




-~y

Static Analysis > Boundary > Constraint...

Procedure

Click “Front View”
[Advanced] tab ...
BC Set : [BC]

Select 221 Nodes Marked by
“=” (Right Side, See Figure)
DOF : Tx, Ty, Tz

Click [OK] Button

Drag mouse to select element edges
(Window Selection)

-
Constraint e

[t

Mame Constraint-1
Ohbject
Type [Node
|
= Selected 140 Object(s) o

|| Tx Ty Tz

| [CJrx [Cry [Erz

Symmetric Plane

o= ]

[ Anti-Symmetric

Boundary Set

BC

X :) -

[

OK

][ Cancel “ Apply ]

BL L

=t Rt =ik 5kis

o
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Mg .
@, Analysis Tree > Function > General Function...

Procedure

Click Right Mouse > Add

Name : “X square”

Ref. CSys : Global Rectangular
Independent Var. : “X”

From: “4”, To : “14”, Inc: “1”,
Value : “2*(X-4)*(X-4)”
Click [Calculate] Button

Extrapolation : “Closest Value”

Click [OK] Button

Analysis

Itemn

ey CHUserseMIDASITRDeskiop...
=F Funct

-JB Shrface Functicn
-|\B Mon-Hydrostatic Water.
-J2B Creep Function

-|nB Shrinkage Strain Funct..
B Creep Shrinkage Funct.
1B Elastic Modulus Functi..
-J2B Plastic Hardening Func.
! Stress Strain Curve
-JaB Hardening Curve

-JeB Seepage Boundary Fun.

B Strain Compatible Pro...

B Time Forcing Function
-J-B vield Function
...oB Yield Surface Functinn

.JoB Unsaturated Property F..
-j2B Menlinear Elastic Funct..

{_E Response Spectrum Fu..

1 x

D Color

Model  Analysis Results

-
Create/Modify Function

ey

00

4 To 14 Inc. 1
o
200
180
160 /'/
140 4
120 o
4 1
T w
= ”
2 //
ap ]
"
20 /
o
§ 7 g8 1w 11 1z 13 14
o

Spatial | Non-spatial
i Mame X square
X
{cm) Value
4 a
3 2
[ ]
7 15
8 32
9 50
10 72
11 93
12 123
13 162
14 200
|
1 [ Scale Value




‘ Static Analysis > Load > Press...

Procedure Pressure o =)

E - -
c [Face ] tab @ami Aoisymmetric |
Mame Pressure-1
Q Load Set : “Pressure” ,
Ohiect .
@ Object Type : “3D Element Face” Type |30 BlementFace ; e z]
Q Select 120 Element Faces Marked by \
“” (See Figure) Direcﬁonee \
Type lR.ef. CSys v]
e Direction : “Ref. Csys-Z Ref. CSys [ Global Rectangular v]
Q Ref Csys : “Global Rectangular” @} By @z
Check off : “Uniform” Magnitude
e ecko [T uniformly Distributed Load eee
@ P~P4:“1” Base Function |X sguare vl
@ Select Base Function : “X square” ForP1 -1 Nfem?
. 1l P2 1 Nfcm?
@ Click [OK] Button
| P3 -1 Nfem?
P4 -1 MNjom?

;Load Set Pressure e -
i ok [ cancel |[ apply |

Use 2kt “Polyline” Selection.

(1)

Analysis of a Solid Block



Procedure

.: Analysis> Analysis Case > General...

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

Add/Modify Analysis Case -

Analysis Case Setting

Analysis Control

N COutput Control

Canstruckion Stage Set

Analysis Case Model

All Sets

Statlc Load

-.-sb Fressute...........}
Contact Pair

[ solve Each Load Set Independently Sorting

Active Sets

=y Mesh

-~ Block

@ Default Mesh Set
Boundary Condition
. ~§8 BC

: % Statlc Load

-3k Pressure
------ 3 Contact Pair

@ @

s N
FEA NX Solver ﬂ
= Name | Type | Description |
Linear Linear Static
- :
Er— )




’ , Result Tree : Linear > Linear Static > Displacement

Procedure Resufts

Double Click [TOTAL TRANSL...]

7 x
Tkem ID Color
oy CowUsersMIDASIT#Desktop... -
: Post Style i
P Default Style
a@ Linear

Linear Static

B Displacements Py
TOTAL TRANSL ou

- TY TRANSLATIO.
- TZ TRANSLATIO.
[ TOTAL ROTATL..
- RX ROTATION (..
- [& RY ROTATION (.
- [ RZ ROTATION (..
- TXY TRAMNSLATL.
[ TYZ TRAMSLATL.
- TZX TRAMSLATL.

m

[-#2 Grid Forces
[i-#z Reactions -

Model Analysis Resultsg

DISPLACEMENT
TOTALT, cm

+1.34458e-002
16%
+1.23254e-002
2%
+1.12049e-002
o

\2%
1,00844e-002
2

o
. 96390e-003
2,
o

+7.54341e-003
3.2%
+6,72292e-003
3.2%
" +5.602442-003

4,45195e-003

+0.00000e+000

10
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’ ', Result Tree : Linear > Linear Static > Solid Stresses

Procedure Resufts

Item

2-[B Linear Static
B Displacernents
#= Grid Forces
#z Reactions
aﬁ Solid Stresses
-l 5-XX
-l 5-YY
o) S-ZZ
-l S-XY
gl 5-YZ
-l 5-IX

© [S-VON MISES]

. o). S-MAX SHEAR

-gl) S-PRINCIPAL A .
) S-PRINCIPAL C .
gl S-PRINCIPAL B ..

1D

1 x

Calor

m

(1 FiJs-von mises

i-ill) MEAN EFFECTL..

™

Model Analysis Results

SOLID STRESS
SWON MISES , Nfem™2

+6.22648e+001
0.9%
+5.70973e+001
1.3%
+5.19297e+001
a

46762224001
2

4.15847e+001
¥




