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Overview

PSC Box Girder with

= Model

-Unit: N, cm
- Isotropic Elastic Material
- Reinforcement Element

- Solid Element

= Load & Boundary Condition
- Body Force
- Pressure
- Prestress for Reinforcement

- Constraint

= Result Evaluation
- Deformation

- Reinforcement Stress




/ Analysis Setting

Procedure Analysis Setting ﬂ Move Work Plane x
[
c Analysis Type : [3D] Project Tite Engineer 61 Ref. Plane EThree Paints I Normall
e, || | e (1
e Gravity Direction : [Z] Gravity Direction EE Flane Select=d LJ G
© rorce: [N] , Length: [em] : - Offset a
. [ origin 0,40
a Click [OK] Button ) Axisymmetric
[ reverse Mormal
6 Click Right Mouse - Unit System e
Move Work Plane (Ref. Plane) Nl i ol o) | Reset to GC5 ]
e Select [XZ Plane] Initial Parameters | Water Parameters [ save
e Click [OK] Button Gravity Acceleration{g) 580,665 omfsec? [ Ok “ Cancel ] [ Agply ]
Initial Temperature o m . 0 — — - —
Plane Strain Thickness 0.1 om
Model Box
..................... Item ID Oll}l'
oE " a [ Caocel G MNew Works -
1! 7.+, Coordinate System I
A View Paint
o4 Work Plane
5+ Datum
L[V origin
M X-ads
W Y-Asis L
L[ 7-Axis 1
Analysis Control Dialog is

v Il X¥-Plane

automatically activated at startup.

PSC Box Girder with Longitudinal Tendon



’ 4 Geometry > Point & Curve > Polyline

Procedure

© Location: “(0, 300), <-500>,

<0, -40>, <230, -20>, <70, -240>,
<200>,<0, 30>, <-150>,

<-30, 220>, <50, 20>, <130> * (¢))
Check on [Close]

Click [Right Mouse Button] on the
Work Window

Click [Cancel] Button

Click [Normal View]

( ):“ABSx y’,< >:°REL dx, dy’
(-500) same as (-500, 0)

[Esc] as shortcut for [Cancel].

’,
Polyline

o |o

(@) Input Start Location

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

() Through Multiple Paints

H Select Paint(s)
Method | Selection

Order

@ Ascending Descending

[ Make Face

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

Qe Qgoe-+

Geometry Set - E
(@) [ Back | [ ox

)£ G} o)

1 |
3 — ‘r 9 1
4\ \
\ \
\ |
\\ \
\\ b
\ \
\\ \
\ \
4
\ \
‘\ \ 8 7
\ |
,,,,,, 5\ 6|



] Geometry > Point & Curve > Line...

Procedure

Select [P1] & [P2] (See Figure)
Select [P3] & [P4] (See Figure)

Click [Cancel] Button

Select All Displayed

Click [Apply] Button
Click [Cancel] Butto

(@) “Crsa’

“as shortcut for “Select Displayed”.

“Enter” as shortcut for “Apply”.

Input Start Location

Method [ABS MY

Geometry >Point & Curve >[Intersect] Geometry Set

J Cancel [ Apoly ]

-

Selected 13 Curve(s)

Geometry Set

[

o) Ganal ey )

2 midas FEA NX Training Series




’ 4 .‘ Mesh > Generate (2D) > Map Area...

Procedure rGlenerate mesh(Face) u1 IIZone C|

Select [Zone A] [ Auto-Face | Auto-Area | MapFace | Map-Area | %‘r’//(

Mesh Size - Element Size : “10” lnubcrnatic Mapped-Boundaries v]

Property : “1” { =] Selected 4 Object(s) o
Size Method

. @ Size () Division 10 I
Repeat step [1~3]

for “Zone B” & “Zone C” Property e \ Zone A| ...
2 ] \ '

Click [Apply] Button

Mesh Set Fone Al il I
[ oK “ Cancel ][ Apply ][ = l
(3




’ 4

Mesh = Protrude > EXtrude ...

Procedure

©® [20>3D]tab>

2D Element > 3D Element

Select Displayed All

Source Mesh : [Delete]

Extrusion Direction : [Y-AXis]

Check on [Uniform]

Offset : “50”, Number of Times : “20”
Property : “2”

Mesh Set : [Girder]

Click [OK] Button

’
Extrude Mesh

=)

| Node->1D | 1D->2p |} 20->3D Lo

EED Element-=30 Element v']

[+ Selected 258 2D Flement (s) e

Source () Monei @ Delete :(7) Move (0) Copy

Extrude Direction

1 2 Points Vector X ¥ z

() MonUniform (@) Uniform
Offset 50 [ = | Times 0 4

F @O DHH

T e e ............................

|:| Two-way Extrusion

2L ) [#8)

s e _
[ ok || cancel |[_apply |[>> |

o

PSC Box Girder with Longitudinal Tendon
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’ :: Mesh > Transform > MIrror...

Procedure

0 Select All Displayed
9 Mirror Plane : [YZ Plane]

e Click [OK] Button

Mesh Move/Copy | 2

| Translate I Rotate | Mirror |Sm]e I Sweep|

| Item
o3 ClserswMIDASIT#Deskiop.

-+, Coordinate System
..... L View Point

-4 Work Plane

25+ Datum

[/ |l Xy-Plane
—

Select Objet
(") Mesh Set @ Blement () Node
Mirror Type [Plane - ]
. N
[ @ [V Plane Selected )
() 3 Points Plane -
| 0,0,0]
| 0,0,0]
| 0,0,0]
Copy Object
Mesh Set Copied Mesh Set -

E@ed {0k} cancel ][ Asoly |[>>]

------ [ [l XZ-Plane
-1 Material

-HE Property

- IER) Geometry
@] Bedding Plane
& Export Shape
@-%¢ Mesh Control
- [V Mesh

™

| D

Color

»

m

Model Analysis Results




Procedure

[Advanced] tab

Select [24 Nodes] of Bottom Face
(See Figure)

DOF : Tx, Ty, Tz
Boundary Set : BC

Click [OK] Button

’ ‘ Static Analysis > Boundary > Constraint...

-
Canstraint

et

=@ vances (o |

Wt FTy T2

|:|F‘.x |:|F‘.3-I |:|F‘.z

Mame Constraint-1
Object
Type [NodE 'l
W N
1=2 Selected 24 Object(s) ._o,
DOF Symmetric Plane

==

[T Anti-Symmetric

Boundary Set  BC o

- &

4
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[
.: Model Tree :

Geometry

Procedure —— "o

@ Ciick Right Mouse Button
and Select [Hide All]

© Merge Mesh : Click Copied Mesh Set
And drag to Girder
e Model Tree : Mesh > [Girder]

Click Right Mouse Button and Select
[Display Mode > Feature Edge]
Q Geometry > Point & Curve
> [Line (3D)]
e Location :
“(-375, 0, 285), <0, 1000, 0>”

Click [Cancel] Button

) CWUsersWMIDASITWDeskiop.

Ttemn D Color

-+, Coordinate System
b View Point

o-Ff Work Plane

72+ Datum

0-1& Material

o T e O B e O

o-HE Property

~@l Bedding  ShowAl ...

.2 Export S Hide All
E-5g Mesh Co Show <-» Hide
- I @ Mesh
EJ---R Contact New Geometry Set
D"% E:Tnmznt Import...
e 9 Simplify...
Transform 3
Display Mode »
Transparen »
= pereney =
Model Anabysis Sort 4
Ling lil
Input Start Location
Location e‘
Method [a\BS X ¥, Z q

Geometry Set
[ o

* o]

[ Cancel | [_Apply ]

Model Analysis Results

| &
w

=TT

Model

Item
s View Point
-3 Work Plane
- b Datum
18 Material
-HB Property
W Geometry
.. &) Bedding Plane
- Export Shape
i Mesh Control
= @ Mesh
[V Default Mesh Set
[ Zone A
[V Zone B

Wk =

4

I ZoneBal ...

(2 Brfi ™

]7@ Copied Mesh

g e b
&2 Element Parameters

-#7 Hinge

Show

Hide

Show Only
Hide Only
Show <-> Hide

Include/Exclude Elements & Modes

Wireframe

ef...smdmu
Feature Edge

Properties .
Mesh Set Display Mode N :
D 5/t Display
Name G Transparency
Color Shrink...
Element Count
Node Count 7 Delete
Mass Rename (F2)

Free-Face Wireframe




' .‘ Static Analysis > Material...

' ™
Procedure Add/Modify Material (o =)
0. —T— 0 o B
Click [Create...] Button 1 Conmrete Isotrapic Elastic
. 3 Tendon Isotropic-Elastic
a Select [Isotropic] tab
© D “1” Name: “Concrete” { Blastic Modulus() o 2det6i njam: ]
’ m ..................................... A/
_ Inc. of Elastic Modulus 0| pfem:
O ciastic Modulus : “2.4e6” Nicm? Import from _ _
Excel Inc, of Elastic Modulus Ref, Heigh Q| m
6 Poisson’s Ratio : “0.167” \ \
|
O Unit Weight : “2.452e-2” N/cm?
| Basic Properties (@) Direct Input Using Code E]
a Model Type : [Elastic] m 1 Initial Stress Parameters
@_ Ko Determination 1
H .
Q Click [Apply] Button ® Automatic
9 ID : “2” Name : “Tendon” Marwal Anisotropy B
Thermal Parameter
@ Elastic Modulus : “1.96e7”’N/cm? Thermal Coeffident 18006 1/[T]
m Poisson’s Ratio : “0.3” Molecular vapor diffusion coefficient 0 cmzfsec
Thermal diffusion enhancement a
@ Weight Density : “7.698e-2" N/cm?3 _ _ )
Damping Ratio{For Dynamic)
@® odel Type : [Elastic] Damping Ratio 0.08
@ ) Safety Result(Mohr-Coulomb)
Click [OK] Button Cohesion(C} 3| pem
@ Click [C|ose] Button Frictional Angle(m) 36 | [deq]
Tensile Strength 0| Mfcm?
P OK ....... E [ — ] i ...... App] y ...... E
| 4:

PSC Box Girder with Longitudinal Tendon ‘ 5



l | Analysis > Property...

Procedure [ Add/Mocify Property
Mo MName Type Sub-Type .
o Create [3D] 2 Girder o] Solid
.
© D:“2” Name: “Girder” _ ,
Create/Modify 1D Property ﬂ
© sclect [1:Concrete] for Material Tendon e
O Cciick [OK] Button ﬂ
© Create [1D- Embedded Truss] ). Sotimesehavor_........[FromMater
m o . Material .
© Create [1D-Tendon] | i i
o [TIRelaxation Coefficent CEB-FIP 1990 p1000: |0 %
@ ID:“3”,Name: “Tendon” s rr———-
H 2e+009
i - R i Yield Strength 1.5e+009
e Select [2: Tendon] for Material Create/Modify 3D Property F5=)  Curvature Friction Factor(s) 0.3
; @ Wobble Friction Factor( =pxk) 0
© Cross Section Area : “10” cm? Solid a § © Unntentonal Angulr Dislscement) [0
g Anchorage Slip{Draw in)
@ Uttimate Strength : 2e+9 e | B [os i
@ vicld Strength : 1.5e+9
Material H
@ curvature Friction Factor : 0.3 Material Csys (oo ey
@ Anchorage Slip : “0.6” cm
[ OK ] [ Cancel ] [ Apply ]
@ Click [OK] Button

: o



Mesh > Generate > 1D

Procedure Generate mesh{Edge) 2

Select Edge marked by [O] Auto-Edge |
(See Figure) @ y—— j z
Size Method Size Method
(7) Size (@) Division 1 | =
- [Number of Divisions] : “1”

Orientation (Element Z-Axis)

Beta Angle: 90 [deq]

Property

Property : “4: Tendon”

Mesh Set : [Tendon]

4

Click Advanced Option e

|Mesh Set Tendon v|

Click [OK] Button [ ok ][ cancel |[ appty | [>=]

Click [OK] Button

1 [1: Tendon

Check off “Merge Nodes”

f.&dvanced Option ﬂ1
e | [ Merge Nodes I

Tolerance 0.01

-y

-

|| rRegister Each Mesh Independently

|_OK ' Cancel

6 midas FEA NX Training Series



Procedure

4 Mesh > Transform > TIr@mnS...

Check on [Mesh Set]

Select [Tendon]
Mesh Set in Model Tree
(See Figure)

Direction [X-Axis]
Select [Uniform Copy]

Distance : “125”,

Number of Times : “6”
Mesh Set : [Tendon]

Click [OK] Button

r R
Mesh Move/Capy [

Translate | Rotate | Mirror | Scale | Sweep |

) Element ) Node

0,00
1,1, 1
ME'H'IDd : ...... o ....... :
(I Move i @ Copy () Copy

(Uniform) (Mon-Uniform)

Model

Item

9 CUserswMIDASITHDeskiop...
w-+4, Coordinate System

..... S view Point

- Work Plane

[l b+ Datum
-8 Material
#-HE Property
- Geometry
3] Bedding Plane

& Export Shape
1€ Mesh Control

" Bl Default Mesh set
W g Zone A
W Zone B

D

T x

Color

»

m

™

” ok [cancel | CAppy ) (32

o




] Model Tree - Mesh > Glrder Static Analysis > Load > Self Weight

Model 7 x o y
— )
Procedure - —r Gravity ==
018 Material -
. . :-HE Property Gravi
0 Click Right Mouse Button and Select - [VIED) Geometry ty
] Bedding Plane -
Display Mode > [Shading] - Export Shape I Mame  Gravity-1
i-Si Mesh Control fa bi
@ Static Analysis > Load > [Self Weight] ="/ X — retee e
atic Analysis > Load > [Self Weight] -6 Default Mesh st 1 Tvve  [Coordnate =
@ Zone A 2 [ |
© Gravitational Force Factor : [GZ] “-1 _ e P—— Ref. CSys Global Rectangular v | [....]
W) Girder T
. C ts
e Load Set : [Self Weight] @ Tendon i omponen
[ g8 Tendon-1 Shour Gl Gx 0
. -.[ 1@ Tendon-2 _Dw my
6 Click [OK] Button [ Tendon-3 Fide Only . ;
..[7¢8 Tendon-4 Show <-= Hide y
» Fg :enjon—g Include/Exclude Elements & Modes e Gz -1
endon-
<[l p od Wireframe K
Model Analysis Resufts Display » Shading o Spatial Distribution
Properties Transparency 2 Feature Edge Base Function E]
B Mesh Set Shrink.. Feature Edge with Shading
D 5 | Free-Face Wireframe
Narme Gi :eete = [ .
Color [ | ename . Load Set elf Weight| |° -
) (o) G

‘ o

PSC Box Girder with Longitudinal Tendon



4|

Static Analysis > Load > Press ...

Procedure Pressure o .- [

|Edge I Face IAxisyrnrnet'ic|

Select [Face] tab

Mame Pressure-1
Object Type : [3D Element Face] o Ohject
Type 3D Element Face -

Select [Top Element Faces] of Girder g

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

(See Figure)

Direction
Direction : [Normal] Tyoe  [Normal o -
P or P1: %2” N/em? Ref, Coys Global Rectangular k2"
@x ¥ z
Load Set : [Press]
Magnitude
Click [OK] Button [¥] Uniformly Distributed Load

e ForP1 B Mjem2

Pz 0| Nfem?
. 2] e , i
P4 0| Nfem? =

G Load Set Fress A ES

[[_ok |l cancel ] [_gply ]




Procedure

4

Static Analysis > Load > Prestress ...

Select [7 Tendon] in
Model Tree (See Figure)

Select [Post Tensioned]

(Jacking Force)
Begin & End : “4e6” N
Load Set : [Prestress]

Click [OK] Button

Prestress P

Presiress

Name Prestress-1

Element Type lTendon vi

Object
Type  |Mesh Set v

1=z celected 7 Object(s) o;

Post-Tensioned

() Stress (@ Jacking Force

First Jacking [Both "]

Begin de6 N e
End e N

Tension(+), Compression(-)

Load Set Prestress "'|

[ox ][ cancel J[ acply |

Model

Item

-y Export Shape
%o Mesh Control

=@ Mesh

----- [ & Tendon-1

> [V & Tendon-2

----- [ & Tendon-3
----- [v @ Tendon-4
----- [ @ Tendon-5
----- [V g Tendon-6

Wo0a sl o s ke

L (AT L1 1

[H-gm COMTact
G-&8 Element Parameters
@47 Hinge

™

1 x

Color

m

IR

Madel| Analysis Results

midas FEA NX Training Series



Procedure

:: Analysis > Analysis Case > General...

Title : [Linear]
Solution Type : [Linear Static]

Drag & Drop
[Boundary Condition] & [Load]
to [Active Sets] Window

Click [OK] Button
Analysis > [Perform]

Click [OK] Button

Add/Modify Analysis Case ‘

e =5

Analysis Case Setting

Description

Analysis Control @

| SolutionType Linear Static | o

'] Output Control @

Conskruction Stage Set

Analysis Case Model
All Sets

sh
Default Mesh Set
Girder

Tendon
Tendon-1
Tendon-2
Tendon-3
Tendon-4
Tendon-5
Tendon-6

Zone A

Zone B

o

an

= §3§0ugtd:ary Condition
ERN i Loa

&b Press

&l Prestress

-8k Salf Weight

3 Comact Pair

[ S0lve Each Load Set Independently

10
h

s

Default Mesh Set
Girder

Tendon
Tendon-1
Tendon-2
Tendon-3
Tendon-4
Tendon-5
Tendon-6

Zone A

Zone B

Zane B-1
=58 Boundary Condition
TS

=8k Static Load

&b Press

-3l Prestress

gl Self Weight

= Contact Pair

Sorting MName v] I[ OK ]II Cancel ][ Apply ]

-
FEA NX Solver ~
.! ! | Name | Type Description |
|| ‘ Linear Linear Static
[¥]check onfoft [ ox [ cones




‘ Result Tree - Linear > Linear Static > Displacement

Procedure

@ Double Click [TOTAL TRANSL...]

Results o ox

| Itemn | ID Color

7y CHtUsersMIDASITR Desktop... -
o Post Style B
- Default Style

2-£7) Linear

=B} Linear Static

5.2 Displacements
W= TOTAL TRAMSL...
[ TX TRANSLATIO.
(& TY TRANSLATIO.
B TZ TRANSLATIO.
[ TOTAL ROTATL..
[& RX ROTATIOM (.
- RY ROTATION (..
-[B RZ ROTATION (..
[ TXY TRANSLATL.
B TYZ TRANSLATL. -

<l r

Model Analysis  Results

DISPLACEMENT
TOTALT, m

+3.01238e-003
0.0%

+2.76135e-003
0.0%

+2.51032e-003

253298003

008258003
s

PSC Box Girder with Transverse Tendon

9



® Result Tree:
0 Lincar>Linear Static > Tendon Element Stresses

Procedure Results o = Properties

Item D Color [D;izfamram
@ Double Click [AXIAL] @) C:#Users#MIDASIT#Desktop.. o o .
=  Post Style Line Width 1
9 Property Window : [Diagram] Default Style Diagram Type Contour
o 5-f7) Linear [Fil Type Solid Fil |
© Fill Type : [Solid Fill] 2B Linear Static Diagram Color I 000080
. Reverse True
e Click [App|y] Button [3"@ Dl;placements [7] Reference value False
EEI"'@’ Grid Forces Refarence Value 0
EEI"@ Reactions Result Direction Default
&-{7] Tenden Element Fo.. Division g
. = Cutting Diagram
T E— O Hrasa e
Scale Factor 1
A Solid Stresses Min/Max True

Value Exponential  True
Value Dedmal Point 2

Value Calor W oooooo
Diagram Color B Fiooz1

Model Analysis  Results

Apply

TEMDOM ELEM STRESSES
AXIAL , kMfm™2

+3.76480e+006
0.0%

+3.76480e+006
0.0%

+3.76480e+006

0%
-3.76480e+006
a

0%
3. 76480e+006
2

+3,76480e+006
a
0%
+3,76480e+006
%
+3.76480e+006
a

b
3. 76480e+006

ol|lo|lalalolalo
ololalal alg o

)
+3.76480&+006
0.0%
+3,76480e+006
0.0%
+3.76480e+006
100, 0%
+3,76480e+006




