midas FEA Training Series LS-18. PSC Anchorage

LS-18. PSC Anchorage Overview
=  3-D Linear Static Analysis
= Model
- Symmetric Model
-Unit: N, m

- Isotropic Elastic Material
- Solid Elements

» | oad & Boundary Condition
- Self weight
- Pressure
- Symmetric Constraint

=  Result Evaluation
- Stress
- Clipping mode

MIDAS Information Technology Co., Ltd.



LS-18. PSC Anchorage

midas FEA Training Series

Step 1.

Analysis Control

Control l Solver ]

Anphesie -e

2D
™ Axisymmetry
™ cFD 2D

[¥ Convert Model Weight to Masses
+ Lumped Mass

-

™ Consistent Mass

0

Auto-Constraint

[V Rotational DOFs for Truss / Plane / Solid Elements

Unit System

Force | M Length | m  Energy |
Gravity Acceleration ,W mysec?
Initial Temperature ,70 [r]

X

\?@ Cancel

——

Unit System

Faorce (Mass) Length

" kaf (kg ('“
" tonf (bom)

cumg g G )
" kN (tan) " in

" |bF (b} " Ft

" kips (kipsig)

3

Move Wt Plane

Offset |

[ Define Crigin Poink

[ Save Work Plane

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

4. Length : m
5. Click [OK] Button
6. Click [OK] Button

7. Geometry > Work Plane > Move
— “Ref. Plane” tab

8. Select “YZ Plane”
9. Click [OK] Button
10. Click on “Left View”

Marme |

Flip Morrnal |

Reset to GCS |

Energy
™ cal
™ keal
+ 1
" Bty
" kJ

FEERABELRAQA

[ SetChange Defaulk Unit System

B @ Co Ty | oot |
N\
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Step 2.
2D Bolvline 3 1. Geometry > Curve > Create on WP > Polyline (Wire)...
¢ Single Location 2. Location : (0), <-11.95>, <0,-0.25>, <2.0>, <2.0,-0.32>, <0.77,-3.234> ,
Input Skart Location <7.180> ¢
Lacation | <2> 3. Check on “Close”
Method |48, v =l 4. Click Right Mouse Button in Work Window (to close the Polyline)
" Through Mulkiple Yertices
1 2
Order
0 i
— 4 3
Ordering Method / 5
| =l
| =] J.
/
< = = 2 = f
[ Make Face /
@ Back, | Apply | Zancel | 7 6

@ (): “ABS x, y”, <>: “REL dx, dy”
(0) same as (0, 0)
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midas FEA Training Series LS-18. PSC Anchorage

Step 3.
2D PolyLine X 1. Geometry > Curve > Create on WP > Polyline (Wire)...
_ _ 2. Location : (0, -0.3) , <-0.525>, <-1.2,-0.3>, <0, -2.471> , <0.6, -0.3>,
{* Single Location <1.125. 0>9
Input Skark Location ’
Location | <2> 3. Check on “Close”
vethod [oo .y = 4. Click Right Mouse Button in Work Window (to close the Polyline)

" Through Mulkiple Yertices

Order

= o~ 1.2 /—1
Crdering Method
| =
| = /
IR [ CONET [ AR

/
[ Make Face 6 _5/ /I

@ Back, | Apply | Zancel |

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

MIDAS Information Technology Co., Ltd.
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Step 4.

2D PolyLine X

{* Single Location

Input Skark Location

Location | <2>

Method |aES %, v |

" Through Mulkiple Yertices

Order
0 i

Crdering Method

E
| [
I (o D [ AT

[ Make Face

@ Back, | Apply | Zancel |

1. Geometry > Curve > Create on WP > Polyline (Wire)...

2. Location : (-2.125, -0.65), <-1.2, 0.3>, <-2.575>, <-1.4, -0.35>, <0, -0.562>,
<0.4, -1.809>, <0.9, -0.3>,<3.275>, <0.6, 0.3>¢

3. Check on “Close”
4. Click Right Mouse Button in Work Window (to close the Polyline)
5. Click [Cancel] Button ©

® (): “ABS x, y”, <>: “REL dx, dy”
(0) same as (0, 0)
¢ [Esc] as shortcut for [Cancel].

2 3 S
— .
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Step o.
Tzansiate 1. Geometry > Transform > Translate...
Direction &Distance | Distance n Cs | 2. Select three highlighted polylines (See Figure)
, c: blellshanets)issacts | e 3. Click [Select Direction] Button and Select [X-Axis]
(:e[ ;n Direction Selected )| 3 4. Distance: 8
¢ 2Point Vector 5. Click [OK] Button
Fx Fv Rz

I = T

-
I o

* Move " Uniform Copy
" Non-Uniform Copy @
Distance I 8 ﬂ( 4 ) )
Number of Times I 1= / e

)

e | ~
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Step 6.
2D PolyLine X 1. Click on “Left View”
& Single Location 2. Geometry > Curve > Create on WP > Polyline (Wire)...
Lnjg € ST Locaidioly 3. Location : (0), <-11.95>, <0, -0.25>, <2.0>, <2.0, -0.32>, <0.73, -3.065> ,
Location | <3> <7.22> ¢
Method |8B5 x, v =] 4. Check on “Close”
LT —————— 5. Click Right Mouse Button in Work Window (to close the Polyline)
Order 1 2
{+ r I
Crdering Method —\\\ 4 3
| = 5
| = m
w
A [ (RIS [ A &
(5
[ Make Fac 7 I 6 g
@ Back. | Apply | Cancel | / ( & @
5
H

@ (): “ABS x, y”, <>: “REL dx, dy”
(0) same as (0, 0)
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Step 7.
2D PolyLine X 1. Geometry > Curve > Create on WP > Polyline (Wire)...
& Single Location 2. Location : (0, -0.3) , <-0.525> , <-1.2, -0.3>, <0, -2.366> , <0.6, -0.3>,
. <1.125, 0>, <0, 2.966>¢
Input Skark Location
Location | <2> 3. Check on “Close”
Method [ags x, v | 4. Click Right Mouse Button in Work Window (to close the Polyline)
" Through Mulkiple Yertices
Crder
{+ r 1 2
Crdering Method —\ 3
| =l
| =
A [ (RIS [ A
[ Make Fac 6 _,;/ 4
@ Back | Apply | Cancel | = ]

@ (): “ABS x, y”, <>: “REL dx, dy”
(0) same as (0, 0)
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Step 8.

2D PolyLine X 1. Geometry > Curve > Create on WP > Polyline (Wire)...

2. Location : (-2.125, -0.65), <-1.2, 0.3>, <-2.575> , <-1.4, -0.35>, <0, -0.562>,
Input Start Location <0.378, '1.704>, <0.9, '0.3>,<3.297>, <0.6, 0.3>9

Location | <2> 3. Check on “Close”
Method  |ABS x, v | 4. Click Right Mouse Button in Work Window (to close the Polyline)

{* Single Location

" Through Mulkiple Yertices

Orger - 2 3
Ordering Method —\\\ 1/ 4
| =
5
| =
IR [ CONET [ AR
[ Make Fac . 9 \g = 6
@ Eack. | apply | Cancel | had ! ]

@ (): “ABS x, y”, <>: “REL dx, dy”
(0) same as (0, 0)
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1. Geometry > Generator > Feature > loft ...
2. Select two Wires as shown in the picture
3. Check on “Apply”

Ordering Method
| selection | e
v Solid I~ straight
VRN
Name I Q) Loft
ok cance ooty D>

MIDAS Information Technology Co., Ltd.
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1. Geometry > Generator > Feature > loft ...
2. Select two Wires as shown in the picture
3. Check on “Apply”

-

Ordering Method
|Se|ection L' x‘h'\“-x_
v Solid I~ Straight
VRN
Name I Q) Loft
ok cance ooty D>

MIDAS Information Technology Co., Ltd.
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Step 11.

1. Geometry > Generator > Feature > loft ...
2. Select two Wires as shown in the picture
3. Check on “Apply”

[ 2 Profiles Selected ]] 2 S
— Order
&% pscending " Descending
~ Ordering Method
| selection |
v Solid I Straight
7\
Name | @ Loft
[Cox ] conceowsiy >

MIDAS Information Technology Co., Ltd.
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Step 12.

1. Geometry > Boolean Operation > Cut...

2. Select [Boolean Master Shape](Solid) marked by
[ O] (See Figure)

3. Select [Boolean Tool Shapes](Solid) marked by
[ X] (See Figure)

4. Check on “OK”

Boolean Cut

Cut Tool(s) from Master

v/  Boolean Master Selected |

4
Ei 2 Boolean Tool(s) Selected |

[v Delete Tool Object(s):

Il Merge F@
@ (o Dol | son | >

MIDAS Information Technology Co., Ltd.
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Step 13.

1. Geometry > Work Plane > Move “Ref. Plane” tab
Move Work Plane |E| 2. Select “XZ Plane”
3. Click [OK] Button

Ref. Plans |Tran & Rk I 3 Prk Pln I Marmal I

v/ FReference Face Selected | 2>

Cffset | 0

[ Define Origin Point

| 0,0,0

=er Wiark Plane

Flip I"-J?( 3 )l Feset bo GC3 |
@ ( (0] anceII Apply I 3

MIDAS Information Technology Co., Ltd.
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Step 14.

O ew Ctrban 1. File > Import > Advanced Geometry > STEP...> Block out.stp

= open... Chrl+o
ol e s 2. Select “Block out.stp”
Save As... Chr4-Shift+5 3. Check off “as Compound”

| Irnport b| DeF 20 (Wireframe). ..

D¥F 30 (Wireframe). . 3. Click [OK] Button

E MSC . Mastran. ..

-

Export

-

Screen Shat

‘ﬁ midas MxT...

L Proference... 1 Import Option %]
Uit Systen... E Pre-Meutral (FEA). .. O
| Advanced Geametty 3 STEP... [ Entity Type
11518.Feb
) IGES... [ Werkex
Z Copy of Burner3D.Feb Text Result File (*.FET)... =
ERep...
3 Burner_MIT.feb Binary Result File (* FPE). .. =D W curve

4 Burner3D.Feb DWG/DXF... W Surface

5 fea verificare.feb ACIS...

— Opkions

Parasalid. ..
[ Sew Tolerance I 0.o01

[™ optimize Tolerance

PR NG IVERT

& DH\DESKTOP_MAZ).. . \Burner.Feb

Exit

“«

[ Simplify B-Spline ko Analytical Type
[~ Read All Roots (STEP Format)

Import STEP file
Loak i I@ Tutorials j & £ B~
N\

Length-Unit [l -

¥ Keep Cl-Conkinuity

I[ §B|0Ek out,stpd w v split Revolved Shape
Adanced Options. . |

4 Cancel _|

File name: |Bluck out.stp \ﬂl
Files of type: | STEP Files [*stp, *.step = ﬂl

J

ﬁ
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Step 15.

1. Select (Shape - Solid) marked by [ O ] (See Figure)
2. Click Right Mouse Button on the [Work Plane]

3. Click [Hide] on the Context Menu

4. Click on “Rear View”

—

\
Previous Cormmand... \ w

l Show Onl
B — (

Display Mode 4
Transparency,.,
Color,..

Display Mesh Seed..,

HRahdkRhe
0

Transform 4

Check Shape, .,
Repair Factory. ..

Delete.,,

MIDAS Information Technology Co., Ltd.
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Step 16.

Plane Face

Select Curve(s)

Tolerance I

Name ,

Plane Face

[ ok | cancel | apply | »

1. Geometry > Surface > Create > Plane Surface...
2. Select [4 Edges] marked by [ O ] (See Figure)

3. Click [Apply] Button

4. Select [7 Edges] marked by [ O ] (See Figure)

5. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 17.
Plane Face 1. Geometry > Surface > Create > Plane Surface...
@ AT (2and4 2. Se-lect [4 Edges] marked by [ O ] (See Figure)
3. Click [Apply] Button
Tolrance | 4. Select [4 Edges] marked by [ O ] (See Figure)
Neme | Plane Face 5. Click [Apply] Button
[[oxk ] cancel | apply || »

MIDAS Information Technology Co., Ltd.
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Step 18.
Plane Face 1. Geometry > Surface > Create > Plane Surface...
Y 2. Select [3 Edges] marked by [ O ] (See Figure)
E Select Curve(s) K 2 _
3. Click [OK] Button

Tolerance ,

Name , Plane Face
| OK ICanoeII Applyl»

MIDAS Information Technology Co., Ltd.
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Step 19.
1. Geometry > Transform > Translate...
Translate 2. Select [2 Object Shapes] (Face) marked by [ O ] (See
Figure)
Direction & Dista i i : N :
g | 3. Click [Select Direction] Button and Select [Y-Axis]
¥ 2 Object Shape(s) Selected | e 4. Check on [Move]
[eENEE “ 5. Distance : “-0.1”
& [ Direction Selected | K 3 _
~ 6. Click [Apply] Button
" 2Point Vector

WV % Vv Wz
|
I

L
* Move | " Uniform Copy

" Non-Uniform Copy

Distance [I 0.1 G)

Number of Times I

@ I OK I Cancell

MIDAS Information Technology Co., Ltd.
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Step 20.
1. Geometry > Transform > Translate...
Translate 2. Select [2 Object Shapes] (Face) marked by [ O ] (See
Figure)

Direction &Distance | Distance n C5 | 3. Click [Select Direction] Button and Select [Y-Axis]
[./ 2 Object Shape(s) Selected ]l 4. Check on [Move]
_Direction “ 5. Distance : “-1.125”

& v Direction Selected | [ 3 -

. 6. Click [OK] Button
" 2Point Vector

Vi Wy Wz
|
|

¢ Move | ¢ Uniform Copy

" Non-Uniform Copy

Distance -1.125

L ()

Number of Times I

B8 S|l >
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Step 21.

[[../ T Profile(s) Selected

— Extrusion Direction -

& [w Extrusion Direction Selected | [ 3

" 2Point Vector

vV Wy Vv z

I

|

" Normal of Profile(s)
¥ Reverse Direction

Length I 0.6 @
v Solid

Name I Extrude
@] | oK I Cancel | Apply [ 6

1. Geometry > Generate Feature > Extrude...

2. Select [1 Profile (Face)] marked by [ O ] (See Figure)
3. Click [Select Direction] Button and Select [Y-Axis]

4. Check on [Reverse Direction]

5. Length : “0.6”

6. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 22.

1. Geometry > Generate Feature > Extrude...

de X 2. Select [1 Profile (Face)] marked by [ O ] (See Figure)

, 3. Click [Select Direction] Button and Select [Y-Axis]
l|./ 1 Profile(s) Selected 2

N 4. Check on [Reverse Direction]
— Extrusion Direction -

% [ Extrusion Direction Selected | [ 3 5. Length : “1.825”

" 2Point Vector 6. Click [Apply] Button
v v v vV z
|
|

" Normal of Profile(s)

¥ Reverse Direction

Length || 1.825 @

v solid

Name Extrude

|
@@

MIDAS Information Technology Co., Ltd.
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Step 23.

— Extrusion Direction

li./ 1 Profileds) Selected

|« Extrusion Direction Selected |

" 2Point Vector

| My Wz

|

" Normal of Profile(s)
[V Reverse Direction

Length || 1.925 @
V' Solid

Name I Extrude
@ | OK I Cancel | Apply [ 6

1. Geometry > Generate Feature > Extrude...

2. Select [1 Profile (Face)] marked by [ O ] (See Figure)
3. Click [Select Direction] Button and Select [Y-Axis]

4. Check on [Reverse Direction]

5. Length : “1.925”

6. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 24.

1. Geometry > Generate Feature > Extrude...
de X 2. Select [1 Profile (Face)] marked by [ O ] (See Figure)
3. Click [Select Direction] Button and Select [Y-Axis]

(v 1 Profile(s) Selected 2
T 4. Check on [Reverse Direction]
— Extrusion Direction ]
& |« Extrusion Direction Selected | \3 5. Length : “1.6”

" 2Point Vector 6. Click [Apply] Button
Fx Ry Rz

|
|

" Normal of Profile(s)
¥ Reverse Direction

Length I 1.6 @

v Solid

Name I Extrude

@] Cancel || Apply @

MIDAS Information Technology Co., Ltd.
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Step 25.

1. Geometry > Generate Feature > Extrude...
de X 2. Select [1 Profile (Face)] marked by [ O ] (See Figure)
3. Click [Select Direction] Button and Select [Y-Axis]

(v | Profile(s) Selected 2 o
B 4. Check on [Reverse Direction]
v | Extrusion Direction Selected \3 5. Length : “0.7”
" 2Point Vector 6. Click [Apply] Button

| T v v v 7
|
|

" Normal of Profile(s)
IV Reverse Direction | 4

Length I 0.7 @

v solid

Name Extrude

I
| OK ICancelm

MIDAS Information Technology Co., Ltd.
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Step 26.

1. Geometry > Generate Feature > Extrude...
2. Select [1 Profile (Face)] marked by [ O ] (See Figure)
3. Click [Select Direction] Button and Select [Y-Axis]

(v 1 Profile{s) Selected I 2

Ty 4. Check on [Reverse Direction]
|« Extrusion Direction Selected | \3 5. Length : “4.5”
" 2Point Vector 6. Click [OK] Button

v Vv vz
|
|

" Normal of Profile(s)

V¥ Reverse Direction @

Length ] 4.5 @

vV solid

Name ] Extrude

@@ [y >

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-18. PSC Anchorage

M 1. Geometry > Generate Feature > Extrude...
:ﬁ"_ ‘éj:f:[[zﬂél 2. Select Solid [Loft] on Tree Menu
:g g;fif;'[:;]ﬁl 3. Click Right Mouse Button and Select [Show]
::: '“ 4. Select [Edge] in Selection Filter
----- B Estrude [G: 5. Select [1 Profile (Edge)] marked by [ O ] (See Figure)

----- i85 Extrude [G: |Edl;|E (E) | 'l

----- = Extruje {g:m “Face (F) 7 6. Click [Select Direction] Button and Select [Z-AXis]
----- strude [(: ;
----- S Eue543 &P 7. Length : “1”

-G Compound [0]

[ Geometry Set 8. Click [OK] Button

Extrude

| v T Profile(s) Selected ]
— Extrusion Direction
@ |« Extrusion Direction Selected |

" 2Point Vector
v x v v v z

| 1,1, 1

" Normal of Profile(s)

|” Reverse Direction

Length | 1 G

v solid

MName | Extrude

D@ [o)(e )| o>
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Step 28.

([’ Solid Selected Il 2
\L

<3 v’ Trim Surface Selected 1)
v,

Reference Poink
[ 349123, -2.725, -2.5612 S\4>

@@ (e )| wor | >

LS-18. PSC Anchorage

1. Geometry > Solid > Trim...

2. Select [1 Solid] marked by [ O ] (See Figure)

3. Select [1 Surface (Face)] marked by [ X ] (See Figure)
4. Select 1 Point marked by [ * ] (See Figure)

5. Click [OK] Button

MIDAS Information Technology Co., Ltd.
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. Check on [Merge Faces]
. Click [OK] Button

M 1. Select [Curve] and [Surface] on Tree Menu
= g Geomehy 2. Click Right Mouse Button and Select [Hide All]
‘:,. .[] 3. Geometry > Boolean Operation > Fuse...
:é”; '[E‘] 4. Select [1 Boolean Master Solid] marked by [ O ] (See Figure)
""" By Loit[G 5. Select[ [®] ] Displayed All
::= E:::Ej 6. Check on [Delete Tool Object(s)]
..... B Extrud 7
8

Boolean Fuse |z|

Fuse Tool{s) with Master

1/
v’ Boolean Master Selected H 4

@):ﬁ B Boolean Tool(s) Selected |

v Delete Tool Object(s) 6 and 7
................................ NS :

J

@ Cancell Applvl b3
N\
2)

MIDAS Information Technology Co., Ltd.
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M 1. Geometry > Vertex > Create...
2. Select [Center of \ertices]
3. Select [4 \ertices] marked by [ O ] (See Figure)
[centerof vertices ~ ~J|( 2 4. Click [OK] Button

g 4 Vertices Selected |13

e ——

Name | Vertex

DS ([(ocTlewe | s | >
2/

MIDAS Information Technology Co., Ltd.
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Step 31.
1. Geometry > Work Plane > Move — Normal
T - = | HEE 2. Select [Origin Point] marked by [ O ] (See Figure)
-]

3. Select [Edge] in Selection Filter
4. Select Edge marked by [ X ] (See Figure)

]

Ref. Plane | Tran &Rot | 3PntPin | Normal ( 1

= Ori?in Point A |EZ|C';I: ((F? | 5. Click [oK] Button
" 4,79954, -0.1, 0.577932( 2 . -
6. Toggle on [Grid]
— Normal

[(3' [w  Direction Selected |
" 2Point Vector

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

FipNormal |  ResettoGes |

:5Ze|| Apply || >

MIDAS Information Technology Co., Ltd.
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Step 32.
1. Geometry > Curve > Create on WP > Circle...
s 2. Click [Input Center Location]
3. Select Vertex marked by [ O ] (See Figure)
Input Center Location
Method 4. Input Radius “0.1”
“@\ el 5 lick [Appy] Button
6. Click [Cancel] Button

Location | | 0.3,03f 2) ‘

Method IABS X, ¥ LI

[~ Make Face

| Apply I Cancel | >

Circle
Input Radius

( Method

Radius | 0.1
Method |Radius LI
[~ Make Face

Apply | Cancel | >

MIDAS Information Technology Co., Ltd.
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M 1. Geometry > Modifier Feature > Local Prism...
: o 2. Select [1 Base Face] (See Figure)
kgl riew ) 3. Select [1 Profile] marked by [ O ] (See Figure)
& Cut  Fuse 4. Click [Select Direction] Button
i 5. Select [Edge] in Selection Filter
<;)%] E) oz © Bl 6. Select [Edge] marked by [ X ] (See Figure)
1 pris Direction 7. Select [Thru All]
% [w  Direction Selected | ’E) 8. Click [OK] Button

2 Point Veckar
| 0,0,0

| 1,0,0
™ Mormal of Profile

[~ Reverse Direction

[~ Crafted  Angle | 5 [Deq]

\@)
N—"

Height | B
2 | Select From-Face
H Selepsgtil-Face

8

@ I (a4 ICancell .ﬁ.pplyl -3

MIDAS Information Technology Co., Ltd.
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Step 34.
1. Geometry > Work Plane > Move — Ref. Plane
. 2. Select [Face] in Selection Filter
Move Work Plane

|Edge (E) -] 3. Select Reference Face (See Figure)

Ref. Plane | Tran &Rot | 3PntPin | Normal | % 4. Click on Define Origin Point
[—f’-> 9]

[«  Feference Face Selected | 3 5. Select Vertex marked by [ O ] (See Figure)

6. Click [OK] Button
Offset | 0 _
7. Toggle on [Grid]

[V Define Origin Point (AI_‘FD

| 0.36143, -0.1, -1.38941
\_ J

I Save Work Plane
Name | User Work Plane
Flip Normal Reset to GCS
O

@)@ [ ok JToncel | Apply | »

MIDAS Information Technology Co., Ltd.
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Step 35.
Rectangle X 1. Geometry > Curve > Create on WP > Rectangle
(Wire)...
m:::::com 2. Location : (0.2,-0.1) , <0.4, -0.4>
{ ’ IG 3. Click [Cancel] Button

Locaﬁonl—AE

Method IABSx y

I” Make Face
[Caeely_| ([cancel Ij

@ (): “ABS x, y”, <>: “REL dx, dy”

MIDAS Information Technology Co., Ltd.
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Step 36.

1. Geometry > Work Plane > Move — Ref. Plane

|Edge

2. Select [Face] in Selection Filter
% 3. Select Reference Face (See Figure)

4. Click on Define Origin Point

5. Select Vertex marked by [ O ] (See Figure)
6. Click [OK] Button

Ref. Plane ITran &Rot I 3PntPin I Normal I

v  Reference Face Selected | <3D

Offset | 0

[V Define Origin Point
[ 3.49123, -1.125, -2.5612

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

Flip Normal | Reset to GCS |

88 ok >

MIDAS Information Technology Co., Ltd.
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Step 37.
P rlangle 1. Geor;\;}irri;f:urve > Create on WP > Rectangle
Input One Corner

2. Location : (0.15, -0.15) , <0.3, -0.3>¢

Method
{ :’ ‘S’ 3. Click [Cancel] Button
Location I I@

Method IABS X, ¥ LI

™ Make Face

[ apply || cancel |

@ (): “ABS x, y”, <>: “REL dx, dy”

MIDAS Information Technology Co., Ltd.
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Step 38.

1. Geometry > Work Plane > Move — Ref. Plane

|Edge

2. Select [Face] in Selection Filter
% 3. Select Reference Face (See Figure)
4. Click on Define Origin Point
5. Select Vertex marked by [ O ] (See Figure)
\39 6. Click [OK] Button

Ref. Plane | Tran &Rot | 3PntPin | Normal ]

v  Reference Face Selected |

Offset | 0

(49
N
|V Define Origin Point \4’5

I 3.49123, -2.725, -2.5612

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

Flip Normal I Reset to GCS |
\

6
ll OK cell Applyl >

MIDAS Information Technology Co., Ltd.
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Step 39.
P rlangle 1. Geor(n;/tirr);;f:urve > Create on WP > Rectangle
Input One Corner

2. Location : (0.15, 0.15) , <0.3, 0.3>¢

:” ‘G’ 3. Click [Cancel] Button
Location I I@

Method [ABS X,y =l

— Method

™ Make Face

| Apply | Cancel >

@ (): “ABS x, y”, <>: “REL dx, dy”

MIDAS Information Technology Co., Ltd.
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Step 40.

1. Geometry > Work Plane > Move — Ref. Plane

|Edge

2. Select [Face] in Selection Filter
% 3. Select Reference Face (See Figure)

4. Click on Define Origin Point

5. Select Vertex marked by [ O ] (See Figure)
6. Click [OK] Button

Ref. Plane lTran &Rot | 3PntPin | Normal |

v Reference Face Selected )
L ]Ks

Offset | 0

/
[V Define Origin Point é@

[ 3.49123, -6.0124, -2.5612

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

Flip Normal | Reset to GCS |
\

€
ll OK cell Applyl >

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-18. PSC Anchorage

Step 41.
P rlangle 1. Geor(n;/tirr);;f:urve > Create on WP > Rectangle
Input One Corner

2. Location : (0.15, -0.35), <0.3, -0.3>¢

:” ‘G’ 3. Click [Cancel] Button
Location I I@

Method [ABS X,y =l

— Method

™ Make Face

| Apply | Cancel >

@ (): “ABS x, y”, <>: “REL dx, dy”

MIDAS Information Technology Co., Ltd.
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Step 42.

Imprint on Surface X 1. Geometry > Surface > Imprint...
[Caution] 2. Select [Imprint Curve]

Mor sttt s ey el 3. Select [1 Solid] marked by [ X ] (See Figure)
e N 4. Select [1 Face] marked in Blue (See Figure)
e = 2 5. Select [Wire] in Selection Filter and Select [1

i Wire] marked by [ O ] (See Figure)
|
v Shape Selected ))3~5 6. Check on [Direction of Shortest Path Line]
v 1 Target Surface(s) Selected | 7 Click [OK] Button
‘[v' 1 Tool Curve(s) Selected |

— Imprink Direction
" pirection i Select Direction

2 Poink Yechor

| 0,0,0
| 1,0,0

" Paink on Curve (Ratio) I 0.5

C vertex [ Select Ref, Vertey

% Direction of Sharkest Path Linel( 6

|_ Canmeck Two \-'ert' IMe
@ l ancel | Apply | >

MIDAS Information Technology Co., Ltd.
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Step 43.

Imprint on Surface |X|

on the

[Caution]
IUse this Function just before meshing!
Mary geometric Functions may malfunction

functions will remowve the imprinted objects.

imprinted shapes, and the reparing

Irnprint Curve LI
]

([\/ Shape Selected ﬂ\

[\/ 1 Target Surface(s) Selected ]

W

1 Tool Curve(s) Selected |

— Imprink Direction
" pirection i Select Direction

2 Poink Yechor

" Paink on Curve (Ratio) I 0.5

C vertex [ Select Ref, Vertey

| 0,0,0
| 1,0,0

% Direction of Sharkest Path Linel( 6

[T Conneck Two Yertices by Line 7
@ QK I Cancel | Apply

LS-18. PSC Anchorage

1. Geometry > Surface > Imprint...

2. Select [Imprint Curve]

3. Select [1 Solid] marked by [ X ] (See Figure)
4. Select [1 Face] marked in Blue (See Figure)

5. Select [Wire] in Selection Filter and Select [1
Wire] marked by [ O ] (See Figure)

6. Check on [Direction of Shortest Path Line]
7. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 44.

Imprint on Surface |X|

on the

[Caution]
IUse this Function just before meshing!
Mary geometric Functions may malfunction

functions will remowve the imprinted objects.

imprinted shapes, and the reparing

Irnprint Curve LI
]

([\/ Shape Selected ﬂ\

[\/ 1 Target Surface(s) Selected ]

W

1 Tool Curve(s) Selected |

— Imprink Direction
" pirection i Select Direction

2 Poink Yechor

" Paink on Curve (Ratio) I 0.5

C vertex [ Select Ref, Vertey

| 0,0,0
| 1,0,0

% Direction of Sharkest Path Linel( 6

[T Conneck Two Yertices by Line 7
@ QK I Cancel | Apply

LS-18. PSC Anchorage

1. Geometry > Surface > Imprint...

2. Select [Imprint Curve]

3. Select [1 Solid] marked by [ X ] (See Figure)
4. Select [1 Face] marked in Blue (See Figure)

5. Select [Wire] in Selection Filter and Select [1
Wire] marked by [ O ] (See Figure)

6. Check on [Direction of Shortest Path Line]
7. Click [Apply] Button

MIDAS Information Technology Co., Ltd.
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Step 45.

Imprint on Surface X 1. Geometry > Surface > Imprint...
[Caution] 2. Select [Imprint Curve]
el e 3. Select [1 Solid] marked by [ X ] (See Figure)
Sl i i 4. Select [1 Face] marked in Blue (See Figure)
: 5. Select [Wire] in Selection Filter and Select [1
Irnprint Curve LI 2
i Wire] marked by [ O ] (See Figure)
|
v Shape Selected )35 6. Check on [Direction of Shortest Path Line]
v 1 Target Surface(s) Selected | 7. Click [OK] Button
‘[v' 1 Tool Curve(s) Selected |

— Imprink Direction
" pirection i Select Direction

2 Poink Yechor

| 0,0,0
| 1,0,0

" Paink on Curve (Ratio) I 0.5

C vertex [ Select Ref, Vertey

% Direction of Sharkest Path Linel( 6

|_ Canmeck Two \-'erti IMe
@ || ancel | Apphy | >

MIDAS Information Technology Co., Ltd.
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Step 46.

1. Select [Curve] and [Surface] on Tree Menu
Elgg Geometry

e Yertex 0] 2. Click Right Mouse Button and Select [Hide All]
G e [25]

ERA Suitace [E] 3. Mesh > Size Control > Along Edge...
E"'E?__i"dﬂ . 4. Select [4 Edges] marked by [ O ] (See Figure)
----- B Extrud 5. Select [Number of Divisions]
::= Eiiiﬂﬂ 6. Number of Divisions : 6
::= e {Ej?} 7. Check on Adaptive Seeding

8. Click [OK] Button

Edge Mesh Size

2 Edgels] Selected K 4

E Select Reverzed Edge(s)

Seeding Method

Mumber of Divisions

Mumber of Divisions

v adaptive Seeding [ 5§

[T symmetric Seeding

WEE | Edge_seed

I" Display Edge Direct
@ Ok I Cancel I apply |

MIDAS Information Technology Co., Ltd.
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1. Mesh > Size Control > Along Edge...
2. Select [Wire] in Selection Filter
E 16 Edgels) Selected 53 3. Select [4 Wires] marked in Red (See Figure)
Select Heversed Edgels)
; 4. Select [Interval Length]
Seeding Method
(Teterval ongtn 1 5. Interval Length : 0.1
6. Click [Apply] Button

Edge Mesh Size

4
Interval Length
| 0.1 IK 5)
I

[~ Adaptive Seeding

I Symmetric Seeding

Tame I Edge_Seed

I™ | misplay Edge Ditections |

@ Ok | Cancel e

MIDAS Information Technology Co., Ltd.
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1. Mesh > Size Control > Along Edge...
2. Select [16 Edges] marked in Red (See Figure)
(= o f 2 3. Select [Interval Length]
E Select Feverzed Edge(z)
4. Interval Length : 0.2
5. Click [Apply] Button

Seeding Method

Interval Lenagth

[| 0.z

[ adaptive Seeding

[T Symmetric Seeding

Marne I Edge_Seed

™ Display Edge Directions e
@ Ok | Cancel | Apply . -

MIDAS Information Technology Co., Ltd.
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1. Mesh > Size Control > Along Edge...
2. Select [16 Edges] marked in Red (See Figure)
(= o f 2 3. Select [Interval Length]
E Select Feverzed Edge(z)
4. Interval Length : 0.2
5. Click [Apply] Button

Seeding Method

Interval Lenagth

{

[ adaptive Seeding

[T Symmetric Seeding

Marne I Edge_Seed

™ Display Edge Directions e
@ Ok | Cancel | Apply . -

MIDAS Information Technology Co., Ltd.
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LS-18. PSC Anchorage

23 Edgels) Selected

Seeding Method

[ |Interva| Length

Interval Length

[ | 0.2
I Adaptive Seeding
-
Mame | Edge_Seed

- H (5)
@ 2k Zancel ‘ Apply

1. Mesh > Size Control > Along Edge...
2. Select [23 Edges] marked in Red (See Figure)

3. Select [Interval Length]
4. Interval Length : 0.2

5. Click [Apply] Button

6. Click [Cancel] Button

MIDAS Information Technology Co., Ltd.
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Step 51.

) 1. Mesh > Auto Mesh > Solid...
Auto-Mesh Solid %] . -
[ﬁ T Sold) Seloctod (2 2. Select [1 S.0|Id] marked by [ O ] (See Figure)
E Select Interior Edgels) \]— 3. Element Size : 0.4
E Select lnteror Vertexas) ] 4. Property ID:1
Mesh Size .
{* Element Size " Division 5. Click [OK] Button
( 04 [ 3

[ Adaptive Seeding

[ Manual Division

Refinement Fackar
Fine Coarse
2 1.2

Froperty

i )4) ] @[

Interior Edge 10 Mesh Property

| o] =] ()

Mesh Sek
" | Auto-MeshiSolid)

Add ko |Mesh Set ﬂ

[ Reqister Each Solid Independently

[v Merge Modes
Tolerance | 1e-005

[ Generate Mid-side Modes
[v Makch Adjacent Faces
[ Avoid Tetra with Al Boundary Nodes

88 o v

N’

MIDAS Information Technology Co., Ltd.
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LS-18. PSC Anchorage

Step 52.

Material Manager

jin} | Mame | Type

Create. .,

1 ASTMIRCI_CS000  Isokropic

@

tadify...

Copy

Delete

Irnpott. ..

Close

[T
_cor |
[
=

Material DB X

(%)

| Al

Lo

ASTM{RC)_C2500
ASTM{RC)_C3000
ASTM{RC)_C3500
ASTM{RC)_C4000

ASTM{RC)_C7000
ASTM{RC)_CB000
JIS{RC)_Fo30

JIS(RC)_Fc33
JIS(RC)_Fc36

Load...

®

Edit DE || Close

[

W

Create/Modify Material

Isotropic lDrH’mtropic] Interface ]

1. Analysis > Material...

2. Click [Create] Button

3. Click [DB >] Button

4. Select [ASTM(RC)_C5000]
5. Click [Close] Button

6. Click [Apply] Button

7. Click [Close] Button

o[ 1t
Structural
Elastic Modulus ’m Myfm2
{+ Pgisson's Ratio ’702
" Shear Modulus ’7 Njm2
Expansion Coeff, ’m

Constitutive Model

Name |

ASTM{RC)_C5000

{* weight Density 23563  MNjm3
(" Mass Density Nfm3fg

Color [/~

Model Type |Elasﬁc j
Temperature Dependent Properties
Elastic Modulus |NDHE j
Poisson's Ratio |NDHE j
Expansion Coeff. |None j
Time-Dependent Behavior
Creep/shrinkage |NUHE ﬂ
Compressive Strength |None ﬂ
Thermal... 3 DE >
oK | Cancel |I Apply I 6 ’
AN

MIDAS Information Technology Co., Ltd.
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Step 53.

1. Analysis > Property...

2. Click [Create = | Button and Select [3D...]
3. Name : Concrete

4. Material [ASTM(RC) _C5000]

5. Click [OK] Button

Reinforcement, ., 6. Click [ClOSE] Button
Others,

Property Manager

|~

5 (C=15)

Create/Modify 3D Property

Solid ]
10 1 Name Color [ ]|+

@Material (1 AsTMRC)_C50 = ||

Material C3vs |Element CSys ﬂ

‘ : | (0.4 l Zancel | apply |

MIDAS Information Technology Co., Ltd.
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Step 54.

1. Click on “Front View”

= ([ support -3 2. Analysis > Analysis > BC > Constraint...

Object

Type  [rinde (4 3. BC Set : [Support]

290 Mode(z) Selected \5 ( @ 4 Type c [Node]

Free Face Modes . .
5. Select the nodes as shown in the picture
6. Click [Pinned] Button

7. Click [Apply] Button

Seed Node |

Feature Angle [Deq]

Made
f* add " Replace " Delete
[~ apply to Unassigned Objects Cnly

EEEEEEE T

DOF
v 11 v 12 v 13
[~ R1 I Rz [~ R3

Fixed Free

Symnmetry Anki-Svmmetry
Plane 12 | Plane 12 |

Plane 23 | Plane 23 |

Plane 31 | Plane 31 |

@ oK | Cancel I Apply'

S

. g Pl AR T ST TS N

VAVaTaTers TAVAVAVAVAVAVAYAVAVAYY
AVAVAY)

SR IR IR

A

\VAVAVAYA:
\VAYA
OO
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Step 55.

Feature Angle [Deq]

IMade
+ add " Replace 7 Delete
[ Apply to Unassigned Objects Cnly

1. Click on “Right View”
- ([support | 2 2. BC Set : [Support]
Type (o (3 ) 3. Type : [Node]

— d%““e“”e'e““ (4 5 4. Select the nodes as shown in the picture
rs 5. Click [Plane 31] Button

secitode | g 6. Click [OK] Button
L
(5]
5

DoF
71 W 12 I~ 13
v R1 (Y v R3
Fized | Free |
Pinned | Mo Rokation |
Symmekry Anki-Symmetry
Plane 12 | Plane 12 | N
Plane 23 | Plane 23 |
| Plane 31 e Plane 31
A .

@ Ok Cancel

©)
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Step 56.

Pressure X] 1. Analysis > Load > Pressure...
Load Set. || Cable Force K2 ) 2. Load Set : [Cable Force]
_T;':Eﬂ (Face Pressure (3 3. Type : [Face Pressure]
[rpe [surface ;(\i ) 4. Object Type : [Surface]
i oslslSclcle dams) 5. Select [1 Surface] as shown in the picture
[ MreeFacsitdos 6. P or P1 : 35831250 N/m?
2 Select Element(z]
SecdNode | 7. Click [Apply] Button
Feature Angle = [Deq) L”dl
— Mode

o add Replace { Delete
[~ Apply ko Unassigned Chjects Only

Direction INnrmaI ;I

Ref. CSys IGIDbaI Rectangular ;I 5

o E Select Direction

ol | 1,0,0
Praojection " ves LT

Iv Uriiforrn

Ease Function INone ;l

part [z ) 5 )
pz I—Elf‘-.l,l'l'n2
=] I—DN,I'W
P4 I—Elf\\.l,l'l'n2

@ (a4 I Cancell .ﬁ.pplyl 6 ’

s

N/
V

NN
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Step 57.

Pressure

Load Set iTendon Force k 2 J

Type IFace Pressure Y 3
Chigct

Free Face/Edge

Seed Node |

Feature Angle [Ceq]

Mode

v add (" Replace  Delete
[~ apply to Unassigned Objects Only

Direction |Nnrma| ﬂ

Ref, CSvs | J

&

c |
Projection T o
v Unifarm

Base Function |Nu:une ﬂ
Pz 0 Wjme
P3| 0 Njme
P4 ’7 Hfm3

@@ [=1(s)

LS-18. PSC Anchorage

IT pe |Surface ~|[ 4

N—
3 5urface(z) Selected ]

1. Analysis > Load > Pressure...

2. Load Set : [Tendon Force]

3. Type : [Face Pressure]

4. Object Type : [Surface]

5. Select [3 Surfaces] as shown in the picture
6. P or P1: 40887777 N/m?

7. Click [OK] Button

=1
—
=
=
=
=
=
===
e

=1

/)

i
il
il

iy
i
il
bl
v
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Step 58.
Body Force [Z|
Load Set | 5elf weight *K@
Gravitational Force Factor
x| 0
v 0
z | 13
E] @‘T‘ Cancel| apply |

LS-18. PSC Anchorage

1. Analysis > Load > Body Force...
2. Load Set : [Self weight]

3. Gravitational Force Factor Z : -1
4. Click [OK] Button

Yy
A

[T

vl
EAVAYS

]
]

AW
P

VAV AVAVAVAN
Wy
SAATCEE
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Step 59.

Analysis Case

Mo Name | Type | Description

|A I 2

AN
Modify. ..
Copy
Delete

[

Close

Add/Modify Analysis Case

Analysis Maodel

Mame ‘ l Linear Static I 3
Descripkion ‘
Analysis Type ‘Linear Skatic j Qutput Contral

Analysis Contral

Initial Element & all ¢ Mone ¢ From Other Case ‘ J ‘ J
Initial B.C. @ al  Mome ( From Other Case ‘ J ‘ J
Add ko or Modify Iritial Model
Set Tree Used Unused
=g} Element fg Elemnent ) Element
g Default Mash Set # BC # BC
P Aoto-Mesh(Solid) 21) (=4 Load
= BC + Cable Force
#» Support 4 Tendon Force
= 4, [IEGE +_ Selfweight
4~ Cable Force
4 Tendon Force
4+ Selfweight
| »

™ Solve Each Load Set as Independent Load Case

LS-18. PSC Anchorage

1. Analysis > Analysis Case...

2. Click on [Add]

3. Name : Linear Static

4. Analysis Type : [Linear Static]

5. Drag & Drop [Load] to [Used] Window

6. Click [OK] Button
7. Click [Close] Button
8. Analysis > [Solve]
9. Click [OK] Button

Solver Manager [g|

Description ‘A

Marne ‘ Type ‘

|

I

Linear Linear Static

b

| >

Cancel

MIDAS Information Technology Co., Ltd.
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2tep 00. O At > Linear(l) » 4D Element Stresses
—— 2. Double Click on [LO-Solid Von Mises]
<[ Linear Static{1) - 3. Click [Sens.] Button
; % Efs;:::;rient 4. Select [Unreformed] for Mesh Shape (See Figure)
i E 2D Elomont rosees 5. Click [Post Style] Toolbar
;‘3 1090010 0 6. Select [Gradient] for Contour Type
:g 1050010 5 7. Select [Feature Edge] for Edge Type

@ LO-S0LDSYZ

281 LO-50LID 5=
ﬁﬂ LO-50LID Vo Mizes @ Curve | Surface | Soid | Geometry | AutofMap-Mesh | Protrude-Mesh | Mesh | Analysis | Post Data | Post Style
LO-50LID Max Shear B - ||5ens

%) LOSOLID 1Y) | Structural Linear Static » | Linear(1) * i - TOEEYZ) | & - Totevz(v)
@ LO-50LID P2 UnEsiarTae
51 1 N-500I0 P hd Deformed
Pre-Works | Post-Works Deforrmed+Undeformed

+3 06561 e+007
+2.87427e+007
+2.68293e+007
+2.49159e+007
+2 300258+007
+2.10891e+007
+1 91757e+007
+1.72623e+007
+1.53459e+007
+1.34355e+007
+1.15221e+007
+3.60575e+005
+7 59536e+006
+5.78197e+006
+3.86858e+008
+1.95519&+006

in

| Graddent |

ﬁ - E > 'R @ :é T: +4 18006e+004
MNo Edge
Mesh Edge

. Feature Edge I:?jl

Free-Face Wireframe
Shading{Wireframe)
Shading(Feature Edge) [UNITI N, m

[DATA] Linear Static(Structural Linear Static ) |, Linear Static(1) | LO-SOLIDVolm-Von Mises | [Output CSys | Global Coys

Shading(Free Face Wirefrarme)

MIDAS Information Technology Co., Ltd.
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[DATA] Linear Static(Structural Linear Static y | Linear Static(1) , LO-SOLID Yolrm-Yon Mises | [Output C8ys ] Global CSys

Step 61. 1. Select Clipping Plane Mode
2. Property Window : [Clipping Plane]
CEPET S— _— 3. Click [Define] Button
@ M ﬂ T ﬂ T Clipping Plane = 5
Original Plane Tpe Csar e e 4. Check on [Global Axis]
o sutic ﬁ o
Sice Plane P T 5. Check on [Y- Direction : -0.4]
o Plane . . . .
— 6. Click [Preview Direction Symbol] Button
Mirror Mode
7. Click [Plot] Button
e +3.065618+007
| 7% menor
12: +2.49159e+007
Define Plane @ L 2 roeete.aor
. +1.91757e+007
" 3Point 1:2: +1.72623e+007
i | N
Point 2 | i?% +1.15221e+007
. +8.608752+008
Point 3 | 3 +7.695362+008
5'2% +5.781972+008
+3.56855e+008
* Global Axis \ Eﬁn.gsswyuos
Origin Point | Min Range |Max Range \ 415008004
O et
X-Direction | [ | 456 '
@ YDrecton | -0.4 | [
(" Z-Direction | [ |
Preview Direction Symbol |}
Reverse Plane Normal | [~ Sensitive =
[UNIT] N, m




