MIDAS/FEA Training Series CS-1. PSC Beam

CS-1. PSC Beam Overview
=  3-D Construction Stage Analysis
=  Model
- Unit : tonf, m

- Isotropic Elastic Material
- Time Dependent Material
- Reinforcement Element

- Solid Element

= |oad & Boundary Conditions
- Body Force
- Prestress for Reinforcement
- Constraint
- Construction Stage

=  Result Evaluation
- Deformation
- Reinforcement Stress
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MIDAS/FEA Training Series CS-1. PSC Beam

1. Analysis > Analysis Control
— “Control” tab

2. Analysis Type : 3D
3. Click & Button
4. Unit : tonf, m

5. Click [OK] Button

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

7. Select “XZ Plane”
8. Click [OK] Button

[ Save Work Plane

Marme |

Flip Morrnal | Reset to GCS |

& Analysis Control Dialog is automatically activated at startup.
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MIDAS/FEA Training Series CS-1. PSC Beam

. Click “Normal View”

1
M 2. Toggle off “Toggle Grid”
_ 3. Geometry > Curve > Create on WP > B-Spline...
T T ST B (7 5. Change Method to “ABS x, y”
ez | 015 & 6. Location : (12, 0.2), (24, 1.8)
g 7. Click Right Mouse Button on the Work Window
() 8. Location : (24, 1.8)
order é: o 9. Change Method to “ABS x, y”
- - 10. Location : (30, 2.6), (36, 1.8)
|°”'E””';' Method = i 11. Click Right Mouse Button on the Work Window
i
| =] |
e I s R |

[ Define Two End Tangent Yectars
[ Make Face

E] Biack: | Apply | Cancel |

@ () : “ABSx,y”, <> : “REL dx, dy”
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 3. 1. Location : (24, 2)
2. Change Method to “ABS x, y”
2D B.Spline X 3. Location : (30, 2.8), (36, 2)
& Singls Location 4. Click Right Mouse Button on the Work Window
Input Interpolation Foink 5. Location : (36, 2)
iz | 2 6. Change Method to “ABS x, y”

Method |R

7. Location : (48, 0.2), (60, 1.5)
8. Click Right Mouse Button on the Work Window
9. Click [Cancel] Button®

Qrdering Method

[
| []
T (o FEY ) Y

[ Define Two End Tangent Yeckars
[ Make Face

E] Back. ‘ Apply Cancel| 9

@ [Esc] as shortcut for [Cancel].

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series CS-1. PSC Beam

Step 4.
1. Geometry > Curve > Merge...
2 Edgel(s) Selected | 2. Select L1 & L2 (See Figure)
rorance | — 3. Click [Apply] Button ¢
4. Select L3 & L4 (See Figure)

al Cancel || Appl
2 g' @ 5. Click [OK] Button

>/ Y

& [Enter] as shortcut for [Apply].
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MIDAS/FEA Training Series CS-1. PSC Beam

StEQ 5. ( i @ 1. Click “Isometric 1 View

= 2. Geometry > Primitive Feature > Box...
& 3. Corner XYZ : (0, -1, 0)
(P 4. Length (Lx) : 60

Corner Y2 | 0,-1,0 g 5. Width (Ly) : 2

Length (Lx) | &0 . .

width (L) | 2 @ & 6. He_lght (Lz):3

Heght 2 | . 55 7. Click [OK] Button

[ ScreenSnap | & sos O owics

[+ salid
Marne I Box
@ Ck >Cance|| Apply | b3
&)
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MIDAS/FEA Training Series CS-1. PSC Beam

Sﬁp_(i. 1. Geometry > Solid > Divide...
2. Select Solid Box
Divide Solid by Surface X] 3. Check on “3-Pt Plane”
v 1 Solid(s) Selected ] 4. Point 1 : (36, 0, 0)
DivEn:ETI.::':IZd o | 5. Po?nt 2 (36,0, 1)
6. Point 3: (36,1, 1)
Paint 1 | 36, 0, 0 7. Click [OK] Button

Point 2 | 36,0, 1
4~6
Paint 3 | 36, 1, 1

| Divide Touching Faces of Meighbors

[v Delete Criginal Shapels)
[v Delete Tool Shapeis)
E] o] 4 ance| | Apply |

~

U

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series CS-1. PSC Beam

Step 7. 1. Mesh > Map Mesh > Solid...
Map-Mesh Solid X 2. Select 2 Solids
2 Solidls) Selected | 3. Mesh Size : Element Size (1)
4. Property : 1
~ - 5. Mesh Set : Beam
Mesh 6. Check on “Register Each Solid Independently”
| * ElementSizs)  ( Division 7. Click [OK] Button
1
[ sort Object Solid(s) %5
CSys | J
1st Znd 3rd
< = =2 e =
Property
(O [
Mesh Set
LN
[ | Beam ED
Addto  |Mesh Set - | [l
v Register Each Solid Independently
[v Merge Modes
Tolerance | 1e-005
[v Maktch Adjacent Faces
[ Generate Mid-Side Modes
@) Co (7)o
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 8.

Pro-Works % 1. Pre-Works Tree : Mesh > Mesh Set...
: "% EDE:E EF:QL = 2. Select “Beam” & “Beam 2”
: Q gzt;r::etry 3. Click Right Mouse Button and Select “Display Mode > Feature Edge”
s Wartex [0]

+-a Curve [2]
B Surface [0]

+ 3 Solid [2]
&¢ Compound [0]
(] Geometry Set

- Mesh

B Size Control [0]
& Mesh Control [0]
i Mesh Object [0]

-] Mesh Set [3]

Shrink
Transparency,..
Calar,,,

Delete
Copy

Mesh et k

Wark Mesh Set b

Merge
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 9.

Time-Dependent Material {Creep/Shrinkage) edl | 1. Analysis > Time-Dependent Material > Creep/Shrinkage...
Name m code([cee-rr | 2. Name : Creep/Shrinkage
- k‘@ jC) 3. Code : CEB-FIP
Compressive Strength of Concrete at Age of 28Days | | 4000 tonffm? 4. Compressive Strength of Concrete at Age of 28 Days
Relative Humidity of Ambient Environment (40~ 59} | [ 702 =% : 4000 tonf/m?
Hakational Size of Member [ 1zm 3 Relaj[i\7/(e) I0—|A]umidity of Ambient Environment (40~99)

h=2*ac [ u (Ac Seckion Area, u: Perimeter in Contack with Atmaosphere)

Type of Cement 6. Notational Size of Member : 1.2 m
" Rapid Hardening High Strength ©

% 7. Type of Cement : Normal or Rapid Hardening Cement (N, R)
@I ar Rapid Hardening Cement (1, R e

8. Age of Concrete at Beginning of Shrinkage : 3 Days
&ge of Concrete at Beginning of Shrinkage ‘E’ day 9. Click [O K] Button

Shiaw Result...m Cancel | Apply |
~

\&J

(" Slowly Hardening Cement (L)
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 10.

Time-Dependent Material (Compressive Strength) _ 1. An&'ySiS > Time—Dependent Material
> Compressive Strength...

Marne Scale Factor Graph Options

[ %-axis Log Scale [ ‘f-axis Log Scale 2. Name : Comp Strength

Type p 3. Type : Code
" User yp
asoo 4. Code : CEB-FIP

peveopment I et w00 JEEmesEsCy 5. Compressive Strength of Concrete
m@ [ 3300 = at Age of 28 Days : 4000 tonf/m?
f(t)=[fck+£-.f)xexp[s><[1—[2Bfteq)D'SD 2000 6. Cement Type (S)' N, R :0.25

K
fMean value of Concrete Compressive Strength 2500

at 28 Davs (Foketdelka f) rons 7. Click [Redraw Graph] Button
8. Click [OK] Button

Cement Type (s) 1000
s00

a

P ——

] 4 & 1z 15 z0 za z5
Time [day)

/\/—\
( RedrawGraph( 7\ I ( Ok, > Cancel Apply
\=/\/
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 11.

Create/Modify Material

Colar [ ]I+

Structural 4: 13
Elastic Modulus 2793000 tonffm?
@ poisson'sRatio | 0.167
" Shear Modulus | 11955551 tonfjm?
Expansion Coeff, ,W

% Weight Density 2.5 tonffm?
" Mass Density tonfim3/g

Constitutive Model

Model Type |Elasﬁ-:

Temperature Dependent Properties

Elastic Modulus |None

Poisson's Ratio |None

Expansion Coeff. |None

Time-Dependent Behavior
Creep/Shrinkage

Thermal...

1. Analysis > Material ...

2. Click [Create] Button

3. Select “Isotropic” tab

4.1D : 1, Name : Conc_C400

5. Model Type : Elastic

6. Elastic Modulus : 2.793e6 tonf/m?

7. Poisson’s Ratio : 0.167

8. Expansion Coeff. : 1e-5

9. Weight Density : 2.5 tonf/m3

10. Creep/Shrinkage : Creep/Shrinkage
11. Compressive Strength : Comp. Strength
12. Click [Apply] Button

13. 1D : 2, Name : Tendon

14. Model Type : Elastic

15. Elastic Modulus : 2.0e7 tonf/m?

16. Poisson’s Ratio : 0

17. Expansion Coeff. : 0

18. Weight Density : 7.85 tonf/m?3

19. Creep/Shrinkage & Compressive Strength : None
20. Click [OK] Button

21. Click [Close] Button
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 12.

1. Analysis > Property...

[ Create [~ ] 2. Create 3D...
10...
5 3.1D : 1, Name : Beam

e... 4. Select “I1: Conc_C400” for Material
Reinforcement, ., .
Others, 5. Click [OK] Button

Create/Modify 3D Property [E|

salid \

ID@ Marne 9 1~
D e —
Material C [1: Conc_C400 - °

Material CSvs  |Element Coyvs -

! o] 4 H Cancel | Apply |
&)
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 13.

1. Create Reinforcement ...

2. Select “Bar Section” tab

Create/W| " Beinforcement Property &|

Bar ; nd | Gnd secion 3.1D : 2, Name : Section
o (2 ) neme or - 4. Click [Apply] Button
e o 5. Select “Bar” tab

6. 1D : 3, Name : Tendon

7. Select “2: Tendon” for Material

8. Cross Section Area : 4.2997e-3 m?

9. Check on “Tendon”

( 10. Curvature Friction Factor : 0.3
11. Wobble Friction Factor : 0.006

4 ame r -
% @P ' @ 12. Anchorage Slip : 0.006 m
Ok, Cancel | Apply
aterial

~— @@) = 13. Click [OK] Button

Cross Sectional Area | 0.0042997 m3

14. Click [Close] Button
" Reinforcement

Model Code CEBFIP 7

—_—
Curvature Friction Factor 0.3
0.008

.

Wobble Friction Factor 1fm

Anchorage Slip

" —
[v Begin @V 0.006\ m
I+ End 0.008/ m
‘ : i 0K ! Cancel | |
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Step 14.

Auto-Mesh Edge

i Edgeislsolected_J 2
1 Edgels) Selectes

Seeding Method
" ——
Interval Length e -

-
[ Manual Division

Crrientation

| EBeta Angle : 0 [Deq]

¥ Reinforcement

Type |Bar in Solid

|3 Tendon T/LLI E .

Mesh Set
[+ Tendon (1)
¥ Merge Nodes

Tolerance | 1e-005

[ izenerate Mid-Side Modes

o )G

MIDAS/FEA Training Series CS-1. PSC Beam

Interval Length
| oD

1. Mesh > Auto Mesh > Edge ...

2. Select Edge 1

3. Seeding Method : Interval Length (3)
4. Property : (2: Section)

5. Check on “Reinforcement”

6. Type : Bar in Solid

7. Property : (3: Tendon)

8. Mesh Set : Tendon (1)

9. Click [Apply] Button

10. Repeat steps 2~8 for Edge 2 and Mesh Set:
Tendon (2)

11. Click [OK] Button

Omn0O)
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 15.

1. Pre-Works Tree : Mesh > Mesh Set...
o View Point - I ” “ 9
"% Work Plams = 2. Select “Beam” & “Beam 2
:ig gi‘;rr,:ew 3. Click Right Mouse Button and Select “Display Mode > Shading”
----- s Wartex [0]

Hoadl Curve [2]

----- B Surface [0]
53 Solid [2]

..... &y Compound [0]
----- (] Geometry Set
= Mesh

----- 8 Size Control [0]
----- & Mesh Control [0]

Display Mode
Shrink
Transparency,..
Colar,,,

Shading e
v Tt Edoe
Free-Face Wireframe

Delete
Copy

Mesh et k

Wark Mesh Set b

Merge
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MIDAS/FEA Training Series CS-1. PSC Beam

StEQ 16. 1. Analysis > BC > Constraint ...

2.BCSet:BC1
Constraint %] 3. Select 4 Nodes Marked by “O” (See Figure)
BC SEI:@ -] 4. Check on “T3”
STReEs 5. Click [Apply] Button
Type |N|:u:|e j

P
4 Mode(z] Selected 3

Free Face Modes

Seed Mode |

Feature Angle [Deq]

Mode
v add (" Replace  © Delete
[ Apply to Unassigned Objects Only

DoF
[T [~ T2
[~ R1 [~ Rz [ Rz
Fixed | Free |
Finmned | Mo Rotation |
Swrnrnekry Anki-Symrnekey
Plare 12 | Plane 12 |
Plane 23 | Plane 23 |
Plane 31 | Flane 31 |
E] Ok | Cancel(]  Apply
N ——
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 17. 1.BCSet: BC 1

2. Select 1 Node Marked by “O” (See Figure)

BC Set “ﬁ l 4. Click [Apply] Button

Ohbiject

Type |N|:||:|E
e ——
1 Nodels] Selected 2

Free Face Modes

Seed Mode |

Feature Angle [Deq]

Mode:
f* add " Replace © Delete
[ Apply ko Unassigned Obijectks Only

CioF
T @

[ R1 [ R2
Fixed | Free |
Pinmed | Mo Rotation |
Svrnmekry Anki-Symrnekry
Plane 12 | Plane 12 |
Flane 23 | Plane 23 |

Plane 31 | Flane 31
4
@ Cancel‘ Apply
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 18. 1.BCSet: BC 1

2. Select 1 Node Marked by “O” (See Figure)
3. Click [Pinned] Button

oc s @ = 4. Click [Apply] Button
jec

Type |N|:u:|e j

ﬁ E Select Models] i 2 I
v

Free Face Modes

Constraint [‘5—(|

Seed Node |

Feature Angle [Deq]

Mode:
+ add (" Replace © Delete
[ Apply to Unassigned Objects Only

DoF
v T1 2 v T3
[ R1 [ Rz [ R3

Fixed Free
()
————™®

Swrnmekry Anki-Symrnetry
Plane 12 | Plane 12 |
Plane 23 | Plane 23 |

Plane 31 | Plane 31
(4
E] QK Cancel * Apply
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 19.
1.BC Set: BC2
2. Select 2 Nodes Marked by “O” (See Figure)

Constraint E' 3. Check on “T3”
BC Set @ =l 4. Click [Apply] Button
Chjeck
Type |N-:u:|e j
—

2 Mode(s) Selected 2

Free Face MNodes

Seed Mode |

Feature Angle [Deg]

Mode
" add " Replace  Delete
[ Apply ko Unassigned Chjects Only

DOF
[Tl [ 12 @‘f’:

[ R1 [ R2 [ R3
Fixed ‘ Free |
Finred ‘ Mo Rokation |

Swrmeky Anki-Syrrmekry
Plare 12 ‘ Flane 12 |
Plare 23 ‘ Flane 23 |

Plane 31 ‘ Plane 31
4
zJ cancel (Coont |
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 20. 1.BC Set : BC 2

2. Select 1 Node Marked by “O” (See Figure)

Constraint X 3. Check on “T2” & “T3”
BC Set @ =] 4. Click [OK] Button
Ohiject

Type |NDE|E j

1 Modejs] Selected 2
S ————

Free Face Modes

Seed Mode |

Feature Angle [Ceq]

Mode:
f* add " Replace  © Delete
[ Apply ko Unassigned Objects Only

DoF
[ Rz [ R3

N’

[ Ri
Fixed | Free |
Pinned | Mo Rokation |
Swrmekry Anki-Sy ety
Plane 12 | Plane 12 |
Flane 23 | Plane 23 |
Plane 31 Plane 31 |

:‘ 0k Zancel
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 21.

Body Force |z| 1. Analysis > Load > Body Force ...

Luadﬁ@ ~ 2. Load Set : Self Weight

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

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series

Step 22.

Prestress for Reinforcement

D O

Object
1 Reinforcemert(s) Selected @—
3

Mode
" Replace " Delete
[ Apply to Unassigned Objects Only

i+ Add

- Mesh -

B Size Control [0]
B§ Mesh Control [0]
Ed Mesh Object [0]
-] Mesh Set [3]
£ Default Mesh Set [M:1]
C] Beam [M:2]
C] Beam 2 [M:3]

L |-

21T
+-+4, Coordinate System
B2 Function
+-[X] Material
=-[Z] Tirme Dependent Material
= 7] Creep/Shrinkage [1]
7] Creep/Shrinkage [M:1] (CE

CS-1. PSC Beam

1. Analysis > Load > Prestress for Reinforcement ...
2. Load Set : Tendon 1

3. Select “Reinforcement > Tendon(1)” Mesh Set
in Pre-Works Tree (See Figure)

4. Check on “Post Tensioned”
5. Select “Jacking Force”

6. Begin & End : 405.8 tonf

7. Click [Apply] Button

™ Uniform - Compressive Strength [1]
= ~ & Comp, Strength [M:1] (CEE
+-HE Property

[+ .17l BC hd
151 =

r Pre-wWirks == — - .

{+ Post-Tensioned o

(" Siress (¥ Jacking Farce 4, S’E !

Begin | 405.8 tonf

End | 405.8 tonf

N
E] ﬁ Cancel 1"

U
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MIDAS/FEA Training Series

Step 23.

Prestress for Reinforcement

e </
1 Reinforcement(s) Selected -
2
Mode

o+ Add " Replace " Delete
[~ Apply to Unassigned Objects Only

Load Set
Object

" Uniform

f+ f'“

I [ o

r [ o

= 3
* Post-Tensioned 3,4
" Stress {* Jacking Force

Begin | 405.8 tonf

End | 40583 tonf

@@ ox ) conce

X

- Mesh -

B Size Control [0]
B§ Mesh Control [0]
Ed Mesh Object [0]
-] Mesh Set [3]
£ Default Mesh Set [M:1]
C] Beam [M:2]
C] Beam 2 [M:3]
- B Reinforcernent [2]

+ ﬁ-c Coord
B2 Function
+-[X] Material
=-[Z] Tirme Dependent Material
= 7] Creep/Shrinkage [1]
7] Creep/Shrinkage [M:1] (CE
- @ Compressive Strength [1]
& Comp, Strength [M:1] (CEE
+-HE Property
=-fel BC hd

« |

CS-1. PSC Beam

1. Load Set : Tendon 2

2. Select “Reinforcement > Tendon(2)” Mesh Set
in Pre-Works Tree (See Figure)

3. Check on “Post Tensioned”
4. Select “Stress”

5. Begin & End : 405.8 tonf
6. Click [OK] Button

| Pre-WWaorks

&/

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series CS-1. PSC Beam

Step 24.

Define Construction Stage

Stage ID |1: Mew Stage #1 3 ) ) Insert Celete
Stage Mame | S v ’_ Additional Step.. J,E
Duration | 20 3 |day(s)
Set Data Activated Data Deactivated Data
= ' Elem = ~ Element ' Element
gl Beam #1(5) > Boundary
~ Tendon (1)(1)5) 4. Load
-1 @y Boundary 27 Contact Set
 BC1
=+ 44 Load
4. Seff Weight(First Step)
4. Tendon 1{First Step)
£ Contact Set
4. Terds
4. Tendon 2
= Cortact Set <|
Element Age
Load Step @@ Load Step |First Step
i Modify
Show Elements
Al
Sort by [~ Save for Restart
Mame ﬂ " Deactivated g

w

Additional Step

X

Step Generation
{* User
day |

{Example: 1,3, 7, 141

day
Step Number 4:

" Auto

Durakion

Add to Step |
Time Time | %™
Step [day) Step
4 First Step 0,0000 00000
Last Step 20,0000 20,0000
*
v
7 Ok, | Caneel |

1. Analysis > Construction Stage
> Define Construction Stage...

2. Click on [New] Button

3. Stage Name : CS 1

4. Duration : 20 days

5. Check on “Additional Step”

6. Click on [Additional Step] Button
7. Click on [OK] Button

8. Element Age : 5 days

9. Drag & Drop “Beam#l” &
“Tendon(1)” to “Activated Data”
Window

10. Load Step : First Step

11. Drag & Drop “BC 1”
to “Activated Data” Window

12. Drag & Drop “Self Weight” &
“Tendon 1” to “Activated Data’
Window

13. Check on “Activated”
14. Click on [Save] Button

MIDAS Information Technology Co., Ltd.




MIDAS/FEA Training Series CS-1. PSC Beam

Step 25.

Define Construction Stage

Stage ID

|2: cs2

Insert | Delete |

Stage Mame |

Duration

- Boundary

Sort by

@ Tendon (21

Mame

Additional Step.. m@

Activated Data

= ~ Element
~ Beam #2(5)
~ Tendon (2)(1)5)
-1 @y Boundary
= BC2
=+ 44 Load
4. Tendon 2{First Step)
£ Contact Set

Deactivated Data

~ Element
A Boundary
4. Load

£ Contact Set

Additional Step

X
Step Generation

{* User
day |

{Example: 1,3, 7, 141

day
Step Number 4:

" Auto

Durakion

Show Elements
" al

i+ Activated
" Deactivated

Add to Step |
Load Step |First Step Time Time |
Step
= [day) Step
Modify 3 First Step  0.0000  0.0000
Last Step 200000 20,0000
*
[ Save for Restart
Save O
W
©)
v

1. Click [New] Button

2. Stage Name : CS 2

3. Duration : 20 days

4. Check on “Additional Step”

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

7. Element Age : 5 days

8. Drag & Drop “Beam# 2” &
“Tendon(2)” to “Activated Data”
Window

9. Load Step : First Step

10. Drag & Drop “BC 2”
to “Activated Data” Window

11. Drag & Drop “Tendon 2”
to “Activated Data” Window

12. Click [Save] Button

MIDAS Information Technology Co., Ltd.



Step 26.

Define Construction Stage

Stage ID |3: MNew Stage =1 2 ) Insert Delete |
Stage Name | Cs3 v [ Additional Step. ..
Duration | 10000 3 |day(s) —
SetData Activated Data Deactivated Data

= ' Element ~ Element ~ Element

~ Beam #1 A Boundary A Boundary

gl Beam#2 4. Load 4. Load

~ Default Mesh Set £ Contact Set £ Contact Set

~ Tendaon (1)1)
~ Tendaon (2)1)

- & Boundarny
A BC
o BC2
| 44 Load
1. Seff Weight
4. Tendon 1
4. Tendon 2
2 Contact Set
Element Age ] 3 day(s)
Load Step First Step - Load Step |First Step -
Modify | Modify |
Show Elements
" al
Sort by & Activated [ Save for Restart
Marne j " Deactivated Save Close
W

7

MIDAS/FEA Training Series CS-1. PSC Beam

Additional Step

Step Generation

(% User
day |
( Example: 1,3, 7, 14)
™ Auto
Duration ,7 dary

Step Mumber _|:|

fidd ko Step |
Tirme Tirme | *
Step {day) Step
4 First Step 0. 0000 0.0000
Last Step 10000,000 10000, 000
*

W

1. Click [New] Button

2. Stage Name : CS 3

3. Duration : 10000 days

4. Check on “Additional Step”

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

7. Click [Save] Button

8. Click [Close] Button

3
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 27.

Add/Modify Analysis Case

Marme | kCS 3 Mo, Mame | Tupe | Description [ C A
Descripkion | il s
Analysis Type Cutput Cantral Analysis Contral Copy
: Delete
Analysis Control fgl J | J
Analysis  Construction Stage l J | J
Final Calculation Stage L3
* EndStage  ( Middle Stage (¥4 @ 9
r | [
™ | I~ - -
Restart Option 1. Analysis > Analysis Case ...
* Save only user specified stages .
" If not converged, save its previous stage 2- CI |Ck [Add] Button
" Save all stages
_ 3. Name : CS
Time-Dependent Behavior
- 5 shrriage 4. Analysis Type : Construction Stage
W Warston o Copressie Shengt - 5. Click on [E Button of Analysis Control
Load Group ) .
v Consider Creep/Shrinkage as Load Group -\ 6. CheCk on “Creep » & “Shl’lnkage »
1D | Mame | Desdip... | Add... | OO 0
AN 7. Check on “ Variation of Compressive Strength”
Madify... Cancel Apply | f p g
= — 8. Click [OK] Button
9. Click [Close] Button
[ Select Load Set Induding Initial Force | J 10 AnaIySIS > SOIVe [N
™ 0
8 11. Click [OK] Button
( OK Cancel |
-

MIDAS Information Technology Co., Ltd.



MIDAS/FEA Training Series CS-1. PSC Beam

Step 28.

=@ CS[Construction Stage) -
- @ STAGE 1,5TEP 1[CS5)
+- ¥ Reactions
-5 Displacement
E TDEM]

E’ TOrrY)
& TDiE)
& TDedr2[y)
+- 550 3D Element Strains
+-@0 3D Element Stiesses
+ g 1D Reinforcement Stresses/Shains

+ [@) STAGE 1,5TEP 1(CREEF)

+[@ STAGE 1,STEP T[SHRINKAGE]

+ @) STAGE 1.STEP 2(C5)20)

+ @) STAGE 1.STEF Z(CREEF)20)

+ [@) STAGE 1.5TEP Z{SHRINKAGE)(20)
+ [@) STAGE 2, STEP 1(CS)20)

+ [@ STAGE 2, STEP 1[CREEP)20)
+[@ STAGE 2 STEP 1(SHRINKAGE]20)
+ @) STAGE 2, STEP 2(CS)(40)

+ @) STAGE 2 STEF Z(CREEF)40)

+ [@) STAGE 2 STEP Z({SHRINKAGE](40)
+ [@) STAGE 3, STEP 1(CS)I40)

+ [@ STAGE 3, STEP 1[CREEP|4D)
+[@ STAGE 3,STEP 1(SHRINKAGE]40)
+ [ STAGE 3, STEP 2(C5)(10040]

+ [@ STAGE 3 STEP 2(CREEPI0040)
+ [@ STAGE 3 STEP Z(SHRINKAGE)TO040) |

Pre-Works | Post-Works | Feport Works

| @

Barnd

Q)
~————

2. Double Click “TDtXYZ(V)”
3. Click [Sens.] Button

5. Click “Post Style” Toolbar
6. Select “Gradient” for Contour Type

1. Post-Works Tree : CS (Structural Nonlinear) > Stage 1, STEP 1 > Displacement...

4. Select “Undeformed” for Mesh Shape (See Figure)

Curve | Surface | Solid | Geometry | Auto/Map-Mesh | Protrude-Mesh | Mesh | Analysis

CS(Construction Stage” - STAGE 1, 5TEP 1 - * | B~ TOEXYZ(W)

Deformed+Undeformed

[URMIT] tanf | m
[DATA] CS(Construction Stage) | STAGE 1, 3TEP 1(C3) |

TOENZN |, [Output CSys ] Global CSys

+8.63017e-003
91%

+8.09078e-003
a7%

+7 55140e-003
58%

+7.01201e-003

547 263e-003
+5 933524e-003
+5.39386e-003
+4.55447e-003
+4.31508e-003
+3.77570e-003
+3.23631e-003
+2 B9E693e-003
2.15754e-003
+1 61516e-003

4 5%

+1 .07577e-003
35%

+5.39356e-004
0.8%

+0.00000e+000
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MIDAS/FEA Training Series CS-1. PSC Beam

Curve | Surface | Solid | Geometry | Auto/Map-Mesh

Steg 29 CS(Construction Stage’ = | STAGE 1, STEP 1
| Stage 1-2 |
1% +1.32317e-002

+1.24048e-002
+1 15778e-002
+1.07508e-002
92381e-003
+8.09553e-003
+5.26054e-003

de-Mesh | Mash | Analysis | Post Dat,
- TDEXYZ(W) = | [ ¥ = | B - | Sens. Apply

v Sensitive  Apply | Close |

T e 1. Click “Post Data” Toolbar
o 2. Click “Output Set Slider” Button
L ieon 3. Click [A] or [¥] Button to Change Stage

+0.00000&+000

[UMIT] tanf | m
[DATA] CS{Construction Stage) , STAGE 1, STEP 2{CS)(20) , TDBYZ{) , [Output CSys ] Global CSys

| Stage 2-2 | +8.355676-003 Stage 3-2 +132684e-002

5.9% B3%

o BT 3003 oy, 1 293Ee 002
o 8883003 a7y, +11008% 002
o T ED1B4e-003 v 07E06e002
T 1 01890e-003 3.7% 951332003
o 6 43216e-003 g 0122050003
G *5847428-003 9'9% +8.202772-003
47 4B350e-003

83%
+5.634222-003

7%
+5.804542-003

T 2%
+4 975662003

55%
+4.146392-003

25%
+331711e-003

13%
+2 457532003

25%

+0.00000&+000

[UMNIT] tonf , m [UNIT] tonf , m
[DATA] CE(Construction Stage) , STAGE 2, 8TEF 2(C3)(40) , TDEYZMM |, [Output CSys | Global Coys [DATA] CS(Construction Stage) , STAGE 3, STEP Z(CE)(10040) , TDBYZ() | [Output CSys] Global CSys
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MIDAS/FEA Training Series CS-1. PSC Beam

Step 30.

Post-Works i 1. Post-Works Tree : CS (Structural Nonlinear) > Stage 1,
T;ﬁﬂﬁaéiidPPﬂ"'modE' files\CS1VCS1 |-~ STEP 1 > 1D Reinforcement Stresses/Strains...

st []

C5{Construction Stags) 2. Double Click “REINFORCEMENT BAR, LOW,S0XX”
@ STAGE 1,5TEP 1(LF 1.000)

+ Reactions H .

; % e 3. Property Window : Contour

+-281 30 Element Strains - .

* g o poment Suane 4. No Result Entity : Feature Edge

--%g 10 Reinforcement Stresses/Strains -

s =g REINFORCEMENT BAR. LOW Sxx 5. Click [Apply] Button

SE REINFORCEMENT BAR, LOW Bcc __|
S REINFOR

[ STAGE 1.5TEF

ILF 1.000.1 5514244004
™ STAGF 2 STFP 1l F 100042 < e =
iy o[ +3. 7867 4e+004

== . o 87592504004
Pre-Works | Post-Works T 45731 76e+004
+5.70426e+004
+8ETET7e+004
= . S8% o 6492804004
o +8.

< FroperGas 1%
+3521 TBe+004

2%
+8.53429e+004

5 z 51%
S *BSEEH0E 004
Elernent Edge Il 000000 5'1% +8.53930e+004
Elernent Edge Thk, 1 ~ B E11E e+004
Contour Line On/0ff False +8 4843 2e+004
Contour Line I 000000 1% o 4558284004

Contour Line Thk, 1
Max/Min Value On/Off False

33%

+3.42933e+004
S1%

+3.40183e+004
A%

+3 374 34e+004

Max Value 0

Min Value 0

Out Of Range Part Exclude
Colar Type RGHE

Contour Color 1 [l ff000a

Contour Colar 2 []

Reverse Colar False
Band Mumber B
Mo Result Entity e
Coarse Cantour -

7"\
ey (5) |

~——

[UNIT] tonf , m
[DATA] CE{Construction Stage) , STAGE 1, 5TEP 1(C5) , REINFORCEMENT BAR, LOW Ling-S0:K |, [CQutput CSy|
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MIDAS/FEA Training Series CS-1. PSC Beam

Curve | Surface | Solid | Geometry | AutofMap-Mesh

StEQ 31 CS{Construction Stage’ = STAGE 1, STEP 1
Stage 1-2 +5.81424e+004

+8. 7867424004
+8 758258+ 004 v Sensitive Apply | Close |
+5.73176+004
7042884004
+BE7ETTe4004
i B E4E28e 004

de-Mesh | Mash | snalysiz | Post Data | Post Style
+ REIMFORCEMEMT BAR, = | & ~ TOENYZ(V) -

1. Click “Output Set Slider” Button
2. Click [A] or [ ¥] Button to Change Stage

[UNIT] tanf , m
[DATA] CS(Consgtruction Stage) , STAGE 1, BTEP 2(CS)(20) , REINFORCEMENT BAR, LOW Line-S05 | [Cutput

| Stage 2-2 | +3.81540e+004 Sta e 3-2 +3.51540e+004

9.0%

or +B8.78783e+004 +3.78783e+004
E.S +5.76026e+004 +3.7E026e+004
T +8 7327 0e+004 +8.73270e+004
a7 7051 3e+004 7051 3e+004
E.EI +8 BFTaTe+004 +8 BT T5Te+004
% +8 B5000=+004 G +8 B5000e+004
+3.62243e+004 +3.62243e+004

3%
+8 58487e+004

+8 56730e+004

+3.5397de+004 +3.53974e+004
+8.51217e+004 +3.51217e+004
+3.48460e+004 +3.45460e+004
+5.45704e+004 +3.45704e+004

+8.42947e+004
+5.40191e+004

+3.37434e+004 +3.37434e+004

[UNIT] tonf , m [UNIT] tonf , m
[DATA] CS(Construction Stage) , STAGE 2, STEP Z(C3)(40) , REINFORCEMENT BAR, LOWY,Line-30: | [Output [DATA] CS(Construction Stage) , STAGE 3, 8TEF 2(C3)(10040) , REINFORCEMENT BAR, LOWY Line-S0:X | [Ou
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