MIDAS/FEA Training Series LS-17. Pier with Tendon

LS-17. Pier with Tendon Overview
= 3-D Linear Static Analysis
=  Model
- % Symmetric Model
- Unit : KN, m

- Isotropic Elastic Material
- Reinforcement Element
- Solid Element

= | oad & Boundary Condition
- Body Force
- Pressure
- Prestress

- Symmetric Condition

=  Result Evaluation
- Reinforcement Stress

- Principal Stress Vector Plot
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MIDAS/FEA Training Series . Pier with Tendon

Modeling Flow

L .

Edge

. 2D Mesh Generate 3D Mesh Generate
Modeilng

Post Process Analysis
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MIDAS/FEA Training Series

Analysis“ml

Anglysi >
a (-L
plp ~
™ Axisymmetry ~

" cFD 2D

[+ Convert Model Weight to Masses

+ Lumped Mass " Consistent Mass

Auto-Constraint
[+ Rotational DOFs for Truss / Plane [/ Solid Elements

Unit System

Force kM Length m Energy | N |5
9,80665 mfsec?

o [7]
i 6 )
( 0K i> Cancel |

Gravity Acceleration

Initial Temperature

lUnit System [5_(|
Force (Mass) Length Energy
" kgf (ka) " mm " cal

" tonf (ton)

- | i kl:a|
Claem Loy e
==t r\-f't r\-k_'l

" kips (kipsfa)

[ Setfchange Default Unit System

Moye ‘I"’GP'EI‘IE

v Reference Face Selected |

Offset |

[ Define Crigin Point

b ran & Rot ] 3PntPin ] Mormal ]

([ o )
\_/

Reset to GCS |

Flip Mormal |

@ Eancel M
©

& Analysis Control Dialog is automatically activated at startup.

LS-17. Pier with Tendon

1. Analysis > Analysis Control
— “Control” tab

2. Analysis Type : 3D
4. Unit: kN, m

5. Click [OK] Button
6. Click [OK] Button

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

8. Select “XZ Plane”
9. Offset: 1.4
10. Click [OK] Button

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

1. Click “Normal View”
ﬁp_Z. 2. Geometry > Curve > Create on WP > Profile (Wire)
P 3. Method : Line
w 4. Location : (-2.1, 0), <0, 5.0>¢
g 5. Method : 3 Point Arc
i 6. Location : <-1.242, 4.588>, <-3.308, 3.412>
= 7. Method : Line
8. Location : <0, 1.5>, <0.25>, <1.8>, <4.6>, <0,-14.5>, <-2.1>
€O
5 6 7 8
Profile X 4
Input Start Location
3
Location | 4,6,8
Method |ABS x, y 2
[ Make Face 8
[ [ apoy | cancel | ]
[, .
@ (): “ABS x, y”, <> : “REL dx, dy” 1(10) 9
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MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 3.
2 20 WFE2)
E e 1.Geometry > Curve > Intersect...
2. Toggle on “Displayed”

Select Entities to Intersect 3 Cl k [A | ] Butt
. Click [Apply] Button
2 ol :
4. Mesh > Size Control > Along Edge...

Edge Mesh Size E| 5. Select 1 Edge marked by “ O ” (See Figure)
TEdgeer Sokced [ 5 6. Seeding Method : Linear Grading (Length)
El Select Reversed Edgels) \-r NN 7.Slen : 0.3, Elen: 0.6, Div: 4

e “>~._ | 8. Click [Apply] Button

N\ .~
Linear Grading (Length) 3] ﬂ S~
Slen | 0.3 Elen -| 0.6 | \\\\
7)
Div 4 CPara lin N

=
[ Symmetric Seeding

Mame | Edge_Seed

[ Display Edge Directions

@ (0]4 | Canmlm@
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MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 4.
Edge Mesh Size X] 1. Select 1 Edge marked by “ O ” (See Figure)
[ Edge(s) Selected @ 2. Seeding Method : Number of Divisions

~. 3. Number of Divisions : 7
AR 4. Click [Apply] Button

Mumber of Divisions S

/ \ S ~
| k—?/ ) h
~
~
~
~
~
~
S ~
[v Adaptive Seeding RS -
~
[ N
~
S ~
~
Mame | Edoe_Seed ~

l@ ok | cancel([po l@
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MIDAS/FEA Training Series LS-17. Pier with Tendon

1. Select 1 Edge marked by “ QD ” (See Figure)

2. Number of Divisions : 3

Edge Mesh Size

> efz] Selecte 1, 3, 5 .
= ot Seecter X 3. Select 1 Edge marked by “ (2 ” (See Figure)
4. Number of Divisions : 13
Seeding Method
[umber of Divisions -] 5.Select 1 Edge marked by “ 3 ” (See Figure)
Number of Divisions 6. Number of Divisions : 10

—
' K_S/ 7. Click [OK] Button

-

o)

Mame | Edge_Seed

=
2@ Co)(7) @

4 X
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MIDAS/FEA Training Series . Pier with Tendon

Step 6.

1. Mesh > Size Control > Match Edge Seeds...

KMaich Edge Seeds .
2. Select 1 Target Edge marked by “ X ” (See Figure)

x]

Target Edge
v Target Edge Selected (2 ' 3..Select 3 Source Edge marked by “ O ” (See Figure)
\ / I~ ~ - -
I Using Owner Face “~~__ | 4. Match Method : Projection

"| 5. Click [OK] Button

Source Edge /3\
3 Source Edge(s) Selected k\) _

[ Using Owner Face(s)

Match Method
* Projection " Proportional <4:
=
[ Re-assign Size Control
(v i
Mesh Size
{+ i

E] @i Cancel

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

StEQ 7. 1. Mesh > Map Mesh > K-Edge Area...
2. Check on : Manual-Map
e RS ) 3. Select 3 Edges marked by “ D ” (See Figure)
r AutoMap 4. Select 1 Edge marked by “ (2 ” (See Figure)
5. Select 1 Edge marked by “ (3 ” (See Figure)
6. Select 3 Edges marked by “ (4 ” (See Figure)
v 3 Edgels) Selected ] 7 Property - 99
1 Ed Sel d
o — ]/33@ 8. Mesh Set : “XZ 2D”
7 1 Edgels) Selected |INS ]
9. Click [OK] Button
v 3 Edge(s) Selactad ] —
Mesh Size . [
I E @
* EementSzet  © Division @ !\ |l ‘l ‘l !\ ‘L L| !
| : \ \\ i\
_ e
CGX7) o | 2 i
@ VA
Mesh Set — T
- | DO A
Addto  [Mesh set =~ =] @ w
[ Register Mesh Function \\\\\mm
[+ Merge Modes mmm
I
Tolerance | 1e-005 @ HH % } L
[ Generate Mid-Side Modes ' HHHI \
€30 / ]
o x il
T—— ]
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Step 8.

Move Work Plane

MIDAS/FEA Training Series

X

F‘.otl 3PntPin | Marmal I

[J Reference Face Selected K 2
N— I’

Offset |

0

[ Define Crigin Point

Flip Mormal |

Resetto GC5 |

LS-17. Pier with Tendon

1. Geometry > Work Plane > Move — “Ref. Plane” tab
2. Select “XY Plane”

3. Click [OK] Button

4. Toggle on “Grid”

5. Toggle on “Normal View”

@@@@@@“
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MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 9.

1. Geometry > Curve > Create on WP > Line...
2. Location : (-2.1, -1.4), <0, 1.4>
3. Click [Cancel] Button

20 Line

Input Start Location
Locaton | ERREW 0 4. Geometry > Curve > Create on WP > Arc...
Method [ABS x, v 5. Select 3 Point Arc

@ ‘ 9 6. Location : (-2.1, -1.4), (-2.7, 0) , (-2.1, 1.4)

7. Click [Cancel] Button

2D Arc X]

Input Center Location
Method

o

Location ‘ @ <:6>

Method |AES x, y

= -.@

@ () : “ABSx,y”, <> : “REL dx, dy”

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 10.
1. Geometry > Curve > Create on WP > Rectangle (Wire)

Rectangle B3 2. Location : (0, 0), <-6.0, -6.0>

Input One Corner 3. Click [Cancel] Button

Method 4. Geometry > Curve > Intersect...
‘ ‘ ‘ (j ‘ 5. Select 3 Edges and 1 Wire marked by “ O ” (See Figure)

oeaton @ 6. Click [Apply] Button

Method |ABS x, v | :

[ Make Face

5 =)

Select Entities to Intersect

2 &)

@ () : “ABSx,y”, <> : “REL dx, dy”

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 11.
; 1. >D e
—— x) Geometry > Delete
2. Select 3Edges marked by “O” (See Figure)
3 Shape(s) Selected @ ]
@ 3. Click [OK] Button
-DK el | Apply \\
ve ' 4. Mesh > Size Control > Along Edge...
\\ 5. Select 1Edge marked by “O” (See Figure)
\\ 6. Number of Divisions : 12

Edge Mesh Size Ed \‘\ 7. Click [OK] Button
| Edgefs) Selected (S - \\

Seeding Method \\\\\\\N\\\ I\/
(Mumber of Divisions K RS ~o

Mumber of Divisions N R ~_

7N\ 4 [
\ )
[ Adaptive Seeding
-
@)
Mame | Edge_Seed

=
22

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

Step 12.

Edge Custom Size

v Target Edge Selected (2

Seeding Method N
~
‘ Interval Length e - RN N
~
~
~

Interval Length S~

LS-17. Pier with Tendon

1. Mesh > Size Control > Custom Size Along Edge...
2. Select 1 Target Edge marked by “O” (See Figure)
3. Seeding Method : Interval Length

4. Length : 0.25,0.5,0.8, 1.1¢

5. Click [OK] Button

| 0

[ Adaptive Seeding

I Add So
Ratio | Lenath | 2
1 0. 0000000 0. 0000000
i 01785714 0, 2500000
3 0,3571429 0, 5000000
4 0. 5714256 0, 8000000
b 0, 7557143 1, 1000000
i 1, 000000 1, 4000000

(=]

Mame

|
BE

Edge_Seed

& The inserted values for length will be
automatically sorted in the Length column
and the corresponding Ratio will be
calculated.

MIDAS Information Technology Co., Ltd.



LS-17. Pier with Tendon

MIDAS/FEA Training Series

Step 13.

X

Match Edge Seeds

Target Edge
v Target Edge Selected (

[ Using Owner Face

Source Edge

VR
| Source Edge(s) Selected 3
—"1

[ Using Owner Face(s)

Match Method
" Projection

=
[ Re-assign Size Control
{+ {
Mesh Size
' i

B3 Co D(5) ]

1. Mesh > Size Control > Match Edge Seeds...
2. Select 1 Target Edge marked by “O” (See Figure)

3. Select 1 Source Edge marked by
4. Match Method : Proportional
5. Click [OK] Button

“O” (See Figure)

MIDAS Information Technology Co., Ltd.



LS-17. Pier with Tendon

MIDAS/FEA Training Series

Auto-Mesh Planar Area

3 Edgels) Selected (2
o
E Select Intenor Wertex(es) T AN
Mesher
|Delauna\; Mesher i 3
Type |Quadri|atera| _{ 4

[v zenerate Cffset Elements N

[ Mesh Inner Domain
[v Include Interior Edges

Mesh Size

* Element Size " Division
| 0.3 5>
Ny

Refinement Factor

Fine Coarse
1 1.0
Property
Mesh Set
rl | futo-MeshiP A,

Addto  |Mesh Set =

[¥ Reqister Each Area Independently
[ Reqister Mesh Function

[v Merge Modes

Tolerance | 1e-005

[ Generate Mid-Side Nodes

o@ g

1. Mesh > Auto Mesh > Planar Area...
2. Select 3edges marked by “O” (See Figure)

3. Mesher : Delaunay Mesher

4. Type : Quadrilateral

5. Mesh Size : Element Size (0.3)
6. Property : 99

7. Click [OK] Button

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Sweep Mesh X]
Step 15. 1D->20 | Edge->20 2D->30 | eFace-: 4| ¥
v 3 Element(s) Selected ( 2 1. Mesh > Protrude Mesh > Sweep...
B MES; SiEZIZment e 2. Select 1 Mesh set marked by “O” (See Figure)
| s 3. Select 1 Edge marked by “O” (See Figure)
Scale Factor 1 ‘\\ 4. Source Mesh : Move
|~ Sweep Guide \| 5. Property : 1

& Guide Curve 1 Node Sequence L
v Guide Curve Selected (3 )

N

6. Click [Apply] Button

\
’

Orthogonal Sweep ———————— ) ~. ‘\
. . SO
EJ Gelect Basis Mode (Option) ARE
~
\
v -
~
\\ \\ <§2{
\ N [
— Source Mesh \\ N N <f—"
" MNone 1 DElEEGM@@ \\ \\\ 2
\
= Mesh Tvpe \\ <““¢
" Triangle ¥ Quadrilateral . \ <f
\-\.\ \ -
Property \“'»\\\ \\ ]
T
1 5 - \_\\\ \\ -]
S 1
— Mesh Set ‘“-\\‘x\ <M_
¥ 2s sub-5et I Sweep Mesh "\“~\<"’
\ = ~
Addto  |MeshSet ~| ﬂ Y 4T e
[~ User Defined Mesh Set \ :: - -7
Offsets Per Sek I é:x
\,_/
—¥ Merge Nodes <n\¥
Tolerance I 1e-005
— oy
= (@) oK | Can::elk Apply @

MIDAS Information Technology Co., Ltd.



LS-17. Pier with Tendon

MIDAS/FEA Training Series

Step 16.

sweep Mesh §|

1D->20 | Edge->20 2D->3D }EFace-:* r

v 9 Elenent(s) Selected (11, 6 )|
\/
Mesh Size
{+ i
Scale Factor 1
Sweep Guide

* Guide Curve  Mode Sequence i
v Guide Curve Selected (2, 7)
-1

[ Orthogonal Sweep

/8\

Source Mes|
&S0

o o)
Property
Mesh Set
~ | Sweep Mesh
Add to |Mesh Set j ﬂ

[ User Defined Mesh Set

[+ Merge Nodes

Tolerance | le-003

= () EI (| Apply @

1. Select 1 Mesh set marked by “O” (See Figure)
2. Select 1 Edge marked by “O” (See Figure)

3. Source Mesh : Move

4. Property : 1

5. Click [Apply] Button

6. Select 1 Mesh set marked by “/\” (See Figure)
7. Select 1 Edge marked by “A” (See Figure)

8. Source Mesh : Delete

9. Property : 1

10. Click [OK] Button

sege
=2
-

emun
e

N
-\

.

i
"-.'=-.‘.=__ Y
e
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MIDAS/FEA Training Series LS-17. Pier with Tendon

sweep Mesh g|
Ste 17. 1D->20 | Edge->20 2D->3D }EFaoe-: L
2 1. Mesh > Protrude Mesh > Sweep...
v 312 Element{s) Selected
Mesh Size K 2. Select 1 Mesh set marked by “O” (See Figure)
| c i v | 3. Select 1 Edge marked by “O” (See Figure)
e : | 4. Source Mesh : Delete
Sweep Guide 5. Property : 1

v’ Guide Curve Selected  \ 3

f* Guide Curve 1 MNode Sequencer-\)l 6. Click [OK] Button

[ Orthogonal Sweep \

{ {s
Property
| ... = I :
P
Mesh Set o
i | Sweep Mesh J/'/
-~
Add to |Mesh Set j = ,'/
-
[ User Defined Mesh Set e
-
| -
’/

[+ Merge Nodes

Tolerance 1e-005

|
il

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Extrude Mesh

StEQ 18. cdge> | D> e 1. Mesh > Protrude Mesh > Extrude...

2. Select “Eface 23D” Tab

v B9 Elernent Face(s) Selected 3

~ Extrusion Direction 3. Select 69 Element-Faces marked by “ :___: ”(See Figure)
Jsdlecton l'/\ 4. Select Extrusion Direction : Z Axis
v  Extrusion Dir, Selected (\4/) 5. Offset - -0.6
6. Number of Times : 5
* Uniform i Non—Uniﬁ::urr(S 7. Property : 2
Offset | 0.6 )=

N | 8. Click [OK] Button

MNumber of Times 5=l 6

[~ Two Way Extrusion

— Source Mesh
@ fone O Delete € Move © Copy
— Mesh Tvpe
= Triangle ¥ Quadrilateral
— Property
OO =
— Mesh Set
¥ &s sub-Set I Extrude Mesh
Addto  [Mesh Set =
™ User Defined Mesh Set Sy
| et T
Offseks Per Set I 1 ”;*’E’f;fﬁig Il |
ST g) il
RS aNE Sy N I
—¥ Merge Nodes e ==
Sy
Tolerance I 1e-005 <<? i % N
0 - -
@@ ()8 - |
SN |

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series . Pier with Tendon

109.
Ste 9 1. Mesh > Auto Mesh > Planar Area...
Auto-Mesh Planar Area 2. Select 6 Edges marked by “O” (See Figure)
6 Edgs(e) Selected (> 3. Mesher : Loop Mesher
E Select Interior Verex(es) | 4. Type : Quadrilateral

Mesher a . H

Loop Ve (3 5. Mesh Size : Element Size (0.6)

Type |Quadrilateral _v(':]_‘> 6 Property . 99

Iv Generate Offset Elements T 7. CIle [OK] Button

[ Mesh Inner Domain

v Indude Interior Edges
|Mesh Size
{+ Element Size (" Division
n.s( 5>
Refinement Factor
Fine Coarse
3 1.0
Propert
&GDe) =
Mesh Set -
’ | Auto-Mesh(P.A.)
Addto  |Mesh Set ~| >|
[v Register Each Area Independently
[ Register Mesh Function

v Merge Nodes

Tolerance | 1e-005

[ Generate Mid-Side Modes
s

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

. Pier with Tendon

Extrude Mesh

Step 20.

1D->20 | Edge->4

v 189 Element(s) Selected ( 3

— Extrusion Direction

ISelecﬁon

[w  Extrusion Dir, Selected

* Uniform

£~ Non-Unifor:

Offset |

Mumber of Times

[ Two Way Extrusion

1. Mesh > Protrude Mesh > Extrude...
2. Select “2D =2>3D” Tab

4. Select Extrusion Direction : Z Axis
5. Offset : -0.6

6. Number of Times : 5

7. Source Mesh : Delete

8. Property : 2

9. Click [Apply] Button

3. Select 1 Mesh Set marked by “ O ”(See Figure)

— Source Mesh
" Mone (* Delete X\ 7 )e " Copy

— Mesh Tvpe
= Triangle

{* Cuadrilateral

.JI \\

— Properky
-

— Mesh Set
W assubset |

VAR
b

/

Fi

a7

I,
T
I

Extrude Mesh

=1 5|

N

N
Fi

Add to

b

IMesh Set

[ ]
/

VAV

AR L)

N

!

[~ User Defined Mesh Set
Dffsets Per Sek I

i
]
b

A AN N

Ry
!
il
i

i

5

TN
NIMHHL
T
N

\
8

N\
Ly
ANY R

—Iw Merge Nodes

Tolerance I

E] OK | Can::ell

1e-005

VX
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MIDAS/FEA Training Series

LS-17. Pier with Tendon

Step 21.

Extrude Mesh

S )T

v 9Element Face(s) Selected 2
|

Extrusion Direction

|5electiun j
/\

[«  Extrusion Dir. Selected (3 )
N

{* Uniform " Mon-Unifaor,
Offset | 45
g
— (s
-

Mumber of Times

[ Two Way Extrusion

= r r r
. o
Progerty
QO ms
Mesh Set
I | Extrude Mesh

Addto  |MeshSet =

[ User Defined Mesh Set

v Merge Nodes

Tolerance 1e-005

|
Cl

1. Select “EFace 23D” Tab

I
2. Select 9 Element-Faces marked by “ L . ”(See Figure)
3. Select Extrusion Direction : Z Axis

4. Offset : 0.45

5. Number of Times : 1
6. Property : 1

7. Click [OK] Button

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 22.

1. Mesh > Transform > Mirror...
2. Select All Mesh Set (See Figure)
v Gleshoaia)szlocted (\?, 3. Select Mirror Plane : “YZ Plane”

" point O Axis * Blane 4. Click [OK] Button

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

lw*  Mirror Reference Selected (’;).
N—

— Basis

1 Use 3-Point Plane

Paint 1 |

Paint 2 |

Paint 3 |

— v Copy Mesh Ohject

r Reagister as Mew Set
¥ Indude LBCs {Only Modal LBC)

—|v Merge Modes

Tolerance 1e-005

|
B8 Co o] >

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 23.

1. Geometry > Work Plane > Move — “Ref. Plane” tab
L F'.ot] 3 PntPin ] Mormal ]
2. Select “XY Plane”
[v" Reference Face Selected \ 2
3. Offset : 14.08
Offset .
| f’) 4. Click [OK] Button
[~ Define Origin Point 5. Select “Mesh” in Tree Menu and Hide All (Click Right Mouse Button)
. Selec urve” in Tree Menu and Hide ick Ri ouse Button
| 6. Select “C. ”in Tree M d Hide All (Click Right M. Butt
.......................................... yCrenmetry-et - Geametry
[ Save Work Plane: = @W 6? s [VEren L1]
......................................... 25 showd c . o
Name | ol Hide Al — 6
i i Surtace [0]
% show<->Hide Solid [0] | ™" ghow<-> Hide
' + | Compound
Flip Mormal | Reset to GCS | - %ﬁ ﬁ!.ldDWNNEdE =1 Genrﬁe”ys Sor ,
* a e ade - @ Ml:-:ulLl
@@ o J{4)] s 9 e |7 % g o comor @
«|[@ Tir Display Element 1D @ Mesh C”!“r”' [0]
Bl Mesh Object [0]
¥ F,.._% PTODENy - +-_) Mesh Set [4]
A R | v [] : i Reinforcement [0]

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

F
—
D
N
o

1. Click “Normal View”

2. Geometry > Curve > Create on WP > Line...
3. Location : (6.825, -0.9), <-13.65>

Input Start Location

Location | @3:@ 4. Location : (7, -0.45), <-14>

Method [ABS x, y = 5. Location : (7, 0), <-14>

6. Click [Cancel] Button
s oo

2D Line X

%@@@@@..

owYY
OOQ
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LS-17. Pier with Tendon

Step 25.

fy Material

Creats

Isotropic rﬂmtropicl Interface ]

" Shear Modulus kMfm2
Expansion Coeff. 1e-005

Constitutive Model

jin] 1 Mame | UNI{RC)_Rck3s
Structural
Elastic Modulus 33721000  kMjm?2
{* Poisson's Ratio 0.2

Color |-

{* \eight Density 24,517 khfm?
" Mass Density kMfm3fg

Maodel Type |Elash'c

Temperature Dependent Properties

[

Elastic Modulus |NDHE

Poisson's Ratio |NDHE

Expansion Coeff, |None

Time-Dependent Behavior

=1
=B
=1

1. Analysis > Material ...

2. Click [Create...] Button
3. Select “Isotropic” tab

4. Click [DB] Button

5. Select “UNI(RC)_Rck35”
6. Click [Close] Button

7. Click [Apply] Button

| Al

L

|ASTM[RC)_CQDDD
ASTM{RC)_C 10000

UNI(RC)_Rck25
Bckan

LLE

LINI
I

RC) Rek3s
I

UNI{RC)_Rck45
UNI{RC)_R.ck50
JIS(RC)_Fcs0
JIS{RC)_Fc180LTL)

Load...

Edit DB

Material Manager

Creep/Shrinkage |N0ne

Compressive Strength |None

Thermal...

LefLe]
BE

()

QK | Cancel Apply

D | Marne Tvpe |
1 UNIERC)_Rck3s Isotropic N—
Madiby. ..
> Copy
Delete
Impott. ..

Close

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

Step 26.

Create/Modify Material

Isotropic lOrt‘ﬂoh’op{'c] Interfa::e]

D l_z
Structural
Elastic Modulus ’m ki/m2
{* Poisson's Ratio ’702
(™ Shear Modulus ,7 kM/m2
Expansion Coeff. ,W

Constitutive Model

Name |

UNI{RC)_Rck25

Color ]|+

(% wWeight Density 24,517 kMfm?
" Mass Density kifm3/g

Maodel Type |Elash'c

Temperature Dependent Properties

Elastic Modulus |None

Poisson's Ratio |None

Expansion Coeff, |None

Time-Dependent Behavior

Creep/Shrinkage |N0ne

Compressive Strength |None

Thermal...

LS-17. Pier with Tendon

1. Click [DB] Button

2. Select “UNI(RC) Rck25”
3. Click [Close] Button

4. Click [Apply] Button

Material DB

| all

|ASTM{RC)_C2500
EN(RC)_C40/50
EN(RC)_C45/55
120 Tal I alcTu <1 E—
| FONI{RG) Rz

I gl = _ Cl l
UMI{RC)_Rck35
|J1S(RC)_Fc36

Load...

Edit DB Close

—~

—

3

MIDAS Information Technology Co., Ltd.



LS-17. Pier with Tendon

MIDAS/FEA Training Series

Step 27.

Create/Modify Material

Isotropic lOrt‘ﬂoh’opic] Interfaoe]

18] 3 Marme |
Structural e
e
Elastic Modulus (| 200000000 )kM/m2

{* Poisson's Ratio

q

(™ Shear Modulus
Expansion Coeff. 1e-005

Constitutive Model

@-}
% Veight Density 1@0
" Mass Density kMfm2fg

Color ]I+

Model Type |Elash'c j
Temperature Dependent Properties
Elastic Modulus |N0ne j
Poisson's Ratio |None ﬂ
Expansion Coeff, |N0ne j
Time-Dependent Behavior
Creep/Shrinkage |NDHE j
Compressive Strength |None j
Thermal... DB =
o I e | ]
5 yi

1. Name : Tendon

2. Elastic Modulus : 200,000,000 kN/m?2

3. Poisson Ratio : 0.3

4. \Weight Density : 78.5kN/m?

5. Click [OK] Button
6. Click [Close] Button

Material Manager

| Create. ..

(5] | Mame | Type

1 UMIRC)_Rck3s Isotropic
2 UMI(RC)_Rekzs Isokropic
3 Tendon Isatropic

Modify. ..

Copy

Delete

Irnport. ..

[ R

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

LS-17. Pier with Tendon

Step 28.

Create/Modify 3D Property E
Salid ] 4
(0] 1 Mame Rck3s Color [l
/\
Material (U1 UMIRC) Rok3s =

Material CSys |Element CSys j

(5)

o N
[o]4 | Cancel "
Create/Modify 3D Property rz|
Salid ] 7
(] 2 Mame Rckzs Color ]I+

Material ‘ 2 UNIRC)_Rckzs ‘e

Material Coys |Element CSys j

| Apply |

QK 9 ) cancel

1. Analysis > Property...

2. Click “Create” Button

3. Select “3D”

4.1D : 1, Name : Rck35

5. Material : “1: UNI(RC)_Rck35”
6. Click [Apply] Button

7. 1D : 2, Name : Rck25

8. Material : “2: UNI(RC) Rck25”
9. Click [OK] Button

10. Click [Close] Button

Property Manager

| Marme Type | Sub-Type

|

Reinforcermnent, .,
Others, .,

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

LS-17. Pier with Tendon

Sub-Tvpe

jin} | Marne Type
1 Rck3s 30
2 Rekzs 3D

|l

lid
gﬂdd Modify. .. 10...
...
ﬂ o

| = Clase

Create/Modify Reinforcement Property

Material

|3: Tendon

- @

Cross Sectional Area |

000217162 m?

Create/Modify Beinforcement Properiy

Bar @ ] Grid Section ]

1. Click “Create” Button

2. Select “Reinforcement”

3. Select “Bar” Tab

4. 1D : 3, Name : Tendon

5. Material : “3: Tendon”

6. Cross Sectional Area : 0.00217162m?

7. Check on “Tendon”

8. Model Code: “CEB-FIP”

9. Curvature Friction Factor : 0.3

10. Wobble Friction Factor : 0.0066

11. Anchorage Slip : Begin : 0.006
End : 0.006

12. Click [Apply] Button

13. Select “Bar Section” Tab

14. 1D : 4, Name : Tendon Section

15. Click [OK] Button

X

4

Mame I Tendon Section @or - ‘

* Tendon (™ Reinfarcement

Madel Code |CEE-FIP -l /5~ 1D
Curvakure Frickion Fackor 0.3 \_’
Wabble Friction Factar 00066 1/m
anchorage Slip

[+ Beain 0.006 m

ID
v End 0.006 m
oK | Cancel Bpply 12
———™

Ok 15 ancel

| Apply |

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

1. Mesh > Auto Mesh > Edge...
ULl B J 2. Select 3Edges shown on the figure
3 Edgels] Selected (2 3. Seeding Method : Number of Divisions
2zedng Hethod 4. Number of Divisions : 1
|Number aof Divisions j ( 3
Murnber of Divisions 5. Check on “Reinforcement”
| | = 6. Click [OK] Button
=
[ Manual Division
Crrientation
| Beta Angle : O [Deg]
Property
| 4 |4: Tendon Seckion ﬂ
|C ¥ Reinforcement ( f > :
Type ]Bar in Solid ﬂ |
|
| 3 |3: Tendon j |
|
Mesh Set |
v | Auto-MeshiEdge)
M
| = : L i
(2
[¥ Merge Modes D
(M |
Tolerance | 1e-005 9/ i
i
[ Generate Mid-Side Modes |
I
@@ o [[6)/0] @
|
i
i

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

1. Select “Mesh” in Tree Menu and Show All (Click Right Mouse Button)

2157 e Al

G e Show<Hide 2. Analysis > BC > Set...
: Dﬁ 'F‘f; ﬁihffmriﬁﬁe 3. Name : XZ Sym
Display Mode D 4. Click [Add] Button

Display Element 1D

5. Name : Support
6. Click [Add] Button
7. Click [Close] Button

Diesc. | Modify
Delete

Mo | MName Description |
1 XZ Sym
2 Suppart

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 32.

1. Toggle on “Left View”

2. Analysis > BC > Constraint...
3. BC Set : “XZ Sym”
Objm 4. Select Nodes marked by “[1” (See Figure)

E@?F@@@!!

Type  [Node 5. Click [Plane31] Button in Symmetry
1010 Nodels) Selected ( 4 6. Click [Apply] Button
Free Face Modes N
\\ |
\
N
N
N
Seed Mode | \
N
Feature Angle [Deg] \\\
N
Mode \\
+ add " Replace {7 Delete \\\
[ Apply to Unassigned Objects Only AN
\\
DaF \\
M T1 v T2 [~ T3 AN
W R1 [ R2 W R3 \\ i
AN ]
Fixed | Free | AN —H
N | [
Pirned | Mo Rotation | Y ]
Symmetry Anti-Symmetry ]
Flane 12 | Flane 12 | —
Plane 23 L Plane 23 |
( Plane 31 !\5) Plane 31 |
D@ (o] oo G Y6

MIDAS Information Technology Co., Ltd.



LS-17. Pier with Tendon

MIDAS/FEA Training Series

Step 33.

1. BC Set : “Support”
2. Select Nodes marked by “[1” (See Figure)
BC Set W .‘

Object 3. Click [Pinned] Button in Symmetry

T Mode ]
we | 4. Click [OK] Button
478 Nodes) Selected O
Free Face Modes \
AN
N
N |
AN
Seed Mode | N
\
Feature Angle [Deg] AN
AY
N
Mode A ] I
N\
* add (™ Replace 7 Delete M.
[ Apply to Unassigned Objects Only N
AY
DOF AN
\
v T1 v T3 \\
[ R1 [ R3 AN
\\
Fixed Free AN
AN
‘) Mo Rotation \\
AN
Symmetry Anti-Symmetry \\\
Plane 12 Plane 12 | N
N
Flane 23 Flane 23 | Rt B o o o e o e e B Rt
AN
AN
Plane 31 Plane 31 | AN

.@4 [

MIDAS Information Technology Co., Ltd.




MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 34.

Load Set X 1. Analysis > Load > Set...
Name | @ | add (3,5,7) | 2. Name : “Self weight”
Desc. | _ oty | 3. Click [Add] Button

= 4. Name : “Pressure”
o | T PeseRnen | 5. Click [Add] Button
% g::i'uer:s 6. Name : “Prestress”

7. Click [Add] Button

8. Click [Close] Button

@A 8 9. Analysis > Load > Body Force...
T 10. Load Set : Self weight

11. Gravitational Force Factor : Z : -1
Lood 5etw . 12. Click [OK] Button

Gravitational Force Factor

x | o

Yo 0

z | Cﬁ]:
B 12 s

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series LS-17. Pier with Tendon

StE[) 35. FLessure X] 1. Toggle on “ Right View”

Load set (ressure { 3 [~ 2. Analysis > Load > Pressure...
wa' Face ressure ~ 3. Load Set : “Pressure”
Object -
Type - 4. Object Type : “3D Element Face”
18 Element Facets) Selected k\S/ 5. Select 3D Element Faces marked “f J ” (See Figure)
6. Direction : Normal
7.Por P1:413.321 kN/m2

Free Face/Edge

m@@@@@tt

Seed Mode |
Festre Ange [ = [eq] _Find | 8. Click [OK] Button
Mode
v Add (" Replace  { Delete i
[~ Apply to Unassigned Objects Only !
i
orecton. (Juorna - =t
Ref, CSys | J J
{+
a
Projection " (¥
I¥ Uniform
Base Function |N.:.ne - J
PorP1 | @
P2 | kjm?
P3 | knlfm=
P4 | khjm2

2@ GI(8)
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MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 36.

--_] Mesh Set [B]

1. Select 7 Mesh Sets in Tree Menu and Hide All (Click
Right Mouse Button)

I: .

W | Sweep Mesh & [M:17] 2. Toggle on “ Top View”

Bl @ | |

] Sweep Mesh 7 [M:2 j.... 3. Analysis > Load > Prestress for Reinforcement...

[ ep Mesh & [h

[ ] Extrude Mesh 5 show<{->Hide 4. Load Set : Prestress

[ ] Extrude Mesh B - o

] € trude Mesh 7 [Mi27) [ " || 5. Select Mesh Sets as shown in figure
Mew Mesh Set « . . ”
Delete All Mesh St 6. Check on “Post-Tensioned (Jacking Force

Delete Al Empty Sets 7. Begin : 2332.7234, End : 2332.7234

8. Click [OK] Button

Rezet Work Mesh Set

Prestress for Reinforcement
S Sor *

e — —_
e e OE

Object
3 Reinforcement(s) Selected ]

&)

{ Add " Replace " Delete

=

o

(P
[ Apply to Unassigned Objects Only g&)
" Uniform

(5

o r
o [ o

| I ; -
(2 =
{+ Post-Tensioned Hﬂ F_

(" Siress

G2

¢

Begin 2332.7234 kN

d 23327234 kN
Y
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Step 37.

Add/Modify Analysis Case

MIDAS/FEA Training Series

Marne |

C  Linear Static ! : )

Descripkion |

Analysis Type |Linear Skatic
Analysis Model

(e all

Initial Element " Mone

Initial B.C. e all

™ Mone
Add to or Modify Initial Model

=

Oukput Conkrol

Analysis Contral

X

" From Cther Case |

[

(™ From Cther Case |

[

Ll L

LS-17. Pier with Tendon

1. Analysis > Analysis Case...
2. Click [Add] Button

3. Name : “Linear Static”

(See Figure)
5. Click [OK] Button
6. Click [Close] Button

7. Analysis > Solve ...

4. Drag & Drop Load Sets marked by “1_1”

Sek Tree Used Unused

fdd Default Mesh Set = fd Element g Element 8. Click [OK] Button
~ Sweep Meash 2 o BC 4 BC
[ SweepMesh 3 —-#_ Load
i) SweepMesh 6 * Selfweight
i) SweepMesh 7 t— Pressure Analysis Case
” Ewtrude Mezh +. Prestiess ——
fig) Extrude Mesh 1 M. Marme | Type | Descriptian |’* C aad.. [ 2
” Exstrude Mesh 2 *
B Auto-MeshiEdge](1] Modify. .
” Auto-tesh(Edoe]l2 Copy
” Auto-Mesh(Ed

= e BC Delete
I

Support

= Load
+_ Selfweight @
t Fressure 2 @ 6
}_ Prestress — - e

[ Saolve Each Load Set as Independent Load Case ‘ 5 ) cancel Apply

MIDAS Information Technology Co., Ltd.




MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 38.

1. Post-Works Tree : Linear Static (Structural Linear Static) >
Linear Static(1)
> 1D Reinforcement Stresses/Strains

2. Double Click on “REINFORCEMENT BAR, LOW,SXX”

D:AFEA ModelyPier

+- (B Post Style

- ﬂ Linear Static(Structural Linear Static ]
[ Linear Static(1)

+-# Reactions
. .

QE DISplacement i +8.34100e+005
+ @ 3D Element Straing +925951+005
+ ‘5-'] K] EIementStresses +2.17825e+005

+8.09684e+005
+8.01545e+005
+8.83407e+005
_+5.55265e+005

19

34.0%

11
E

i
—
=
)
o
=
=

1
:

+8.77130e+005
+B8.683931e+005
+8.60853e+005
+8.52714e+005
+B.44576e+005
+8.36437e+005

2.
]

+B.28209e+005
0.9%

+8.20160e+005
0.2%

+8.12022e+005
11%

+B.03883e+005

[UMIT] kM . m
[ DATAT Linear Static(Structural Linear Static |, Linear Static(1) , REINFORIEMENT BAR, LOW Line-SHX , [ Gltput CSys 1 Blement Lacal CSys
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MIDAS/FEA Training Series LS-17. Pier with Tendon

Step 39.

T b e 1. Double Click on “LO-SOLID, P1(V)”

@ LO-50LID.5VY
%) LO-50LID.527
-}

o LO-S0LID.SxY .
%) LO-30LID.5vZ 3. Click [Apply] Button

g tg:ﬁgt}g;ﬁﬁf Mises 4. Post Data Tab > Plot Type > \ector Plot
E (] Cul b kA >

h

2. Property Window > \ector > Vector Type : Contour

5. Post Style Tab > Edge Type > Feature Edge

--=g 1D Reinfarcement Stresses,/5trg - -#- -

=& REINFORCEMENT BAR, LO No Edge
=g REINFORCEMENT BAR. LO =
. | : Mesh Edge .

Feature Edge | 5
Free-Face Wireframe

Propertles e J;l X +1.69803e+003
Shadin [ .“irefmme] 0% 1 55815e+003
|Wector | S
T +1 41828e+003
Zrale Factor 1,000000 Shadina(Feature Edge) +1 2754204003
' A . . +1.13855e+003
Line Thick, 1 Shading(Free Face Wireframe) +2.988826+002
Constant Arrow Hea,,, True B a2
+7.15942e+002
Scale Factor 1. 000000 Iw% et
Constant Arrow Bod,.. True :j: 4 320264002
Scale Factor 1. 000000 fzgiiieggi
+1.: =2
Plot &ll Component Fals 5% et sarant
75.0%
Arrow Head 0 1 20279e+002

Vector Type

01%

-260149e+002
0.0%

-4.00019e+002
0.0%

-5.39589e+002

Yector Color+) o0
Yector Color-) I 0000
Mo Result Elernent Feature Edge E -
Position Center Contour Plot

Jse Ref, Yalue Falze
Ref. Yalue 0, 000000 < _

()
[UNIT] kM, m

[DATA] Linear Static(Structural Linear Static ) , Linear Static(1) , LO-SGLIDMolm-PA(Y) |, [ Gutput CSys | Global CSys

MIDAS Information Technology Co., Ltd.



