4 CIVIL NX Tutorial

PSC Girder - Analysis & Design
WA Rating Vehicles and

PSC Design as per AS5100.5 Amd2:2024
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load
- Time Dependent Material
- Moving load S 1 P rt -
- Response Spectrum Analysis e p [ | ro p e I es
= Analysis
- Moving Load

= Results

- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD

= Appendix. Load Combinations



Click ‘New project’

Procedure

Create a new project file.
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CIVIL NX

1. Click ‘Save’ F_ z

2. Input ‘Super-T_WA'’ as file name

3. Click

Procedure

Save the current work in a project file. Save As dialog will prompt if a project file has not been saved previously.
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Tree Menu  Task Pane Start Page MIDAS CIVIL NX Tables ‘k Group Report

Tables Works Group Report

Z B3 Tables

Y [Z Structure Tables

2 Tables [ Result Tables

I structure Tables [T] Design Tables

) Result Tables [ Query Tables

’T‘ Design Tables @

2] Query Tables

Select ‘kN’, ‘m’

Done None! u:0.0.0 G:0.0.0 N:0.EOQ kN ¥ m - B2 I 100% ~

Procedure

At any point of pre- and post-processing, the unit can be changed at the Status Bar without opening the Unit System dialog box. Also, every input and
output values are converted accordingly at every change.
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Material / Section

Tree Menu  Task Pane [J(IT] Start Page MIDAS C
Tables Works Group Report 72
Y X
5 Tables
5! Structure Tables
[ Result Tables
[TT] Design Tables (7]

5! Query Tables

Procedure

Define material

MIDASIT



7 Material / Section

Properties

2. Select ‘Concrete’

EEE e =)
Elasticity Data
Steel
Type of Dasid =
Standard
Tree Menu  Task Pane MIDAS CIVIL NX D6
Tables Works Group Report . z
1- CI I Ck Concrete
Material Section Thickness Standar AS1T(RC - Y v .
7 Tables e — T rryen Coda _
ype of Material . ‘ ’
il T —— ID Name Type Standard DB O lsotopic o8 3. Select AS].7(RC)
[ Result Tables [:} Steel |
[TT] Design Tables Modulus of Elasticity 0.0000e+00 | kN/m® ‘ ) ()
: 4. Select ‘C50

5] Query Tables

Renumbear

Use Mass Density 2.4| kN/m*g
Plasticity Data
Plastic Material Name NONE

Inelastic Matenal Properties for Fiber Modei

Concrate None Rebar  Nene

Confined Concrete for Columns None v

5. ‘Apply’
L]
Thermal Transfer pp y
Close Specific Heat 0 Biu/kN [F]
g, Heat Conduction ] Btu/m hr[F)
Damping Ratio 0.05

Themal Coeficient

Weight Density

B Concrete
Modulus of Elasticity
Poisson's Ratio
Thermal Coefiicient

Weight Density

0.0000e+00

1IF]
KN/m®

kN/m®/g

7 kNfm?

kNfm?*

0K ‘ Cancel

Procedure

Define material for the girder. AS17 is equal to Australian Standard 5100.5 2017.
Select ‘None’ as ‘Standard’ to modify the values such as Modulus of Elasticity, Weight Density, etc.
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Material / Section

Properties

Tree Menu  Task Pane

Tables Works Group Report

3 Tables Material Section Thickness
51 Structure Tables ID Name Tﬁ'pe Standard
[ Result Tables I:é

[-,_,] Design Tables

5] Query Tables

DB

Add._.

Modify...

Delets

Copy

Renumber

Procedure

Define material for the slab.

General

Material ID

Elasticity Data

Type of Design Concrete

Type of Material

0O Isofropic

Steel

Modulus of Elasticity
Poisson's Ratio
Thermal Coefficient

Waight Density

& Concrate
Meodulus of Elasticity
Poisson's Ratio
Themal Coefiicient
Weight Density

Use Mass Density

Plasticity Data

Plastic Matenal Name

Inelastic Matenal Properties for Fiber Model

Concrete Non

Confined Concrete for Columns

Themmal Transfer
Specific Heat

Heat Conduction

Damping Ratio

Steel

Standard

) 1. Select ‘C40’

T X

Concrete

Standard AS17(RC]
Code

oe

0.0000e+00 kNjm?
0

0.0000e+00 1/F]
0 kN/m®

0 kNjmifg

5.5556e-06 1/F]

2354 kN/m*

2.4 kNjmig
NONE

Rebar Nene v

None >

{ I ’
2. ‘Apply
0 Biu/kMN[F]
0 Biu/mrhr[F)
0.05
[ OK ” Cancel

Click ‘Apply’ to apply the input data on the dialog and not to close the dialog. Click ‘OK’ to apply the input data on the dialog and to close the dialog.
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Material / Section

Properties | Material Data

MName

Elasticity Data

Type of Design

Tree Menu  Task Pane TJ[II Start J MIDAS CIVIL NX ’/
Tables Works Group Report
| pp— 4 Concrete

Standard ~ Y %
B Tables Type of Material Code -
Structure Tables O Isotropic o - 3. SEIect l1670’
Steel

[ Result Tables

Modulus of Elasticity kM

[TT] Design Tables =
o Poisson's Ratio 0.25

F

! Query Tables Thermal Coefficient

Weight Density Khjm®

Use Mass Density kN/m?/g

Bl Cone

4. ‘OK’

Modulus of Elasticity 0.0000e+00  kN/m*

Paoisson's Ratio W]
Thermal Coefficient 0.0000e+00 1]

Weight Density 0 kNjm*

Plastcity Data

Plastic Material Name NONE

nelastic Matenal Properties for Fiber Model

v Steel
Confined Concrete for Columns
Thermal Transfer
Specific Heat 4] Biu/kN-[F]
Heat Conduction 0 Bu/mhr [F]

Damping Ratio 0.02

Procedure

Define material for the tendon
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0 Material / Section

' T _ 3. Input ‘Pier’ :
. . 28 ) P 4. Select ‘Solid Round’
S 1. Click 2. Click | e e :
ion Data x
[ O TS A e e kR iz 8 x % Tapered Composite Steel Girder
T MIDAS CIVIL N Value SRC Combined

Tree Menu  Task Pane

__J olé o z

Tables Works Group Repd

_Material_| Thickness : 5. Select ‘User’
ID Mame Type Standard T
/\\5 1 C50 Concrete AS17(RC) S0 A |o
2 C40 Concrete AS17(RC) C40 "
31670  Steel AS/NZS.. 1670 S - .
| :
ST o 6. Input
‘ ’
1.2'm
¢ ’
7. ‘Apply
Offset:  Center-Center @ Consider Shear Deformation
clos
e A

[E. Show Calculation Results_. ‘ 0K Cancel

Procedure

Define section for pier.
Check ‘Show Calculation Results..” to view sectional properties such as area, moment of inertia and etc.
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11 Material / Section

Properties

| Material Section Thickness

Il Name Type Shape
1 PFier User SR

gleel Girder
Combined

Modify.

Copy

3. Select ‘User’

3 s Renumber

Sect Name

TR
Lo
Delete

T :

ot

[ Rember
fid — . 5
_C . H

4. Input
H ‘0.85’ m
B‘2.1'm

Change Offset X
Offset

5. Click

Vertical offset

6- Offset User Offset Reference

Center Tor' | ] 7.0k —<T =D

@ Consider Shear Deformation 8. lAppIy’

Consider Warping Effect{7th DOF)

Center-Center

« Change Offset ..

Procedure \ |

Define section for pier cap. Element line locates on the center of section shape and it can be on the center-top when ‘Change Offset’ is applied.
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Material / Section

Properties

1. Input ‘Cross Beam’

Material Section Thickness

I Name T\,rpe N d c . 5 |G
&
1 Pier User als apere ~omposite oteel Girder

2 Pier Cap User  SB ] DB/User Value SRC Combined
Tree Menu %
Tables W Saction ID Solid Rectang@ ¢ »
R - — / 2. Select ‘User z
Name  Cross Beam @ )B Y X
3 Tables
L3 st . B \ Sect Name v 3. Input
(¥ rey — . t 4’
[T od H 1 m ©
= H ‘ ’
a B ‘0.6’ m

‘ Change Offset

Offset Center-Top

Center Loc © Centroid Center of Section

I_ k Horizontal offset © to Extreme Fiber I ) m J 0 m
4' c IC 5 Off Vertical offset O to Extreme Fiber User 10 mJ m
. set

User Offset Reference

‘Center-Top’
6.0k T D |

{ )
Offset: Ca @ Consider Shear Deformation 7' Apply

Change Offset .

Consider Warping Effect{7th DOF)

Procedure
Define section for cross beam ‘ oK Cancel

A
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Material / Section

Offset: Specify the section Offset from the location options.

Horizontal Offset: Specify the Offset in the transverse direction. "to Extreme Fiber" assigns
the offset to the outer-most point. For a specific location of Offset, select 'User” and enter
the distance from the "Centroid" to the desired Offset location. Unless the Offset is "Center-
Center" the Horizontal Offset can be entered as the "User" type. For a tapered (non-
prismatic) section, data input for the J-end also becomes activated.

Vertical Offset: Specify the Offset in the vertical direction. "to Extreme Fiber" assigns the
offset to the outer-most point. For a specific location of Offset, select "User" and enter the
distance from "Centroid" to the desired Offset location. Unless the Offset is "Center-Center”
the Vertical Offset can be entered as the "User" type. For a tapered (non-prismatic) section,
data input for the J-end also becomes activated.

Note 1
When Offset distance is specified, a positive (+) sign applies to Center-to-outward for Centroid reference and
Extreme-to-inward for Extreme Fiber reference.

Note 2

Node-based loads such as Nodal Loads and Specified Displacements are always applied at the nodes. However,
element-based loads such as Beam Loads and Temperature Loads are applied on the center line of the element
section. Please find the difference in the following example.
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Material / Section

Center-Center

Center-Bottom

User Offset Reference: \When section offset distance is specified as the "User" type, define

the reference location.
Centroid: Specify the offset distance relative to the centroid of the section.
Extreme Fiber(s): Specify the offset distance relative to Left/Right & Top/Bottom.

Note 3
When User type is specified, the Offset distance and direction are entered relative to Centroid irrespective of the Center

option (Centroid or Centre of Section). For example, specifying "Offset: Left-Center", "Center Loc.: Center of Section"
and "Horizontal offset: 0.5 " User type" will result in an Offset 0.5" to the left of the Centroid. And if the Offset option is
"Left-Center" and the Center option is Center of Section the User type for Horizontal offset becomes activated and the
User type for Vertical offset becomes inactivated. The Horizontal offset defined as User type here becomes the Centroid,
and the Vertical offset fixed to Center becomes the "Center of Section"
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5 Material / Section

1. ‘PSC’

Tables Works)

Tapered

ion P

O A Asy
tru| e
) Res Param. for Desigh e
Desi T 0 m lyy

Composite

ection Data’ - ‘DB...’

Consider Shear Deformation

L.

Czp
Czm
Qvb
Qzb
Peri:0
Peri:l

Consider Warping Effect{7th DOF)

Auto

Cailc. Section Properties

0.00000e+00|m?
0.00000e+00 |m?
0 DOUUOe*OUm’
1] DOOOOE-*OCIIm‘
0.00000e+00 |m*
0.00000+00 |m*
0.0000|m
0.0000|m
0.0000 | m
0.0000|m
0.0000|m?
0.0000|m?
0.00000e+00|m
0.00000+00/m

Thik for Shear(total)

0 m
0 m
0 m

Display Centroid

Shear Check
Position Qy
Z1: 0 m 0 m*
Z2: Centroid 0 m*
Z3: 0 m 0 m*
Offset Center-Center
Change Offset ..
oK

Combined
Steel Girder

Auto

6. ‘4:T4’

Procedure

Define section for the girder

7. ‘OK’

5. ‘AS-Super-
T_RMS_2019’

0 oG




6 Material / Section

00 1@t 14 1 00 1 g7
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1
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13 = 13 CHAMFER

Procedure TYPE T5

Super-T section from AS5100.5 2017
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Section Data

Tree Menu  Tas

Tables Works

3 Tables
3 struc
[ Resul
[TT] Desic

2 Quer

DB/User
PSC

Section ID
T4

Define by Coordinates... k -
Section Prop

4

Value
Tapered

BT

012

Param. for Design

Thk. for Torsion{min.)

0.075 m
0.260 m
0.58 m
1.333 m

Auta

m

SRC

Combined

Composite Steel Girder

C-Value

Calc. Section Properties

lzz
Cyp
Cym
Czp
Czm
Qyb
Qzb
Peri:0

Consider Shear Deformation

Shear Check

Position Qy
Z1: 1425 m 0
Z2: Cenfroid 0
Zi3: 0318 m 0
Offset Center-Center

Peri:l

Considegds

5.77579-01|m?
9.23800e-02
265550901 m*
6.28483¢-03|m*
1.72086e-01|m*

7 Material / Section

1. Input
T1:0.075’'m
T2:0.26’m
BT : ‘0.58'm

—"| HT:1.333’'m

Thk:‘0.12’'m

1.17715e-01|m*
1.0500]m
1.0500/m
0 813?.'“
0.7018m
0.7191|m=
0.4268|m*

2. Input
Z1:1.425' m
Z3:'0.318' m

9.06872e+00|m
0.00000+00

ing Effect{7th DOF)

Ctor Shear(total)

m

Display Centroid

Cancel ‘

Procedure

Click ‘Display Centroid’ to check stress points on the cross section. Stress results are shown at the stress points.

3. Check on ‘Auto’ for all position

4. ‘Apply’

Viewer

MIDASIT




1 8 Material / Section

Param. for Design: Enter the section dimensions to be used for design, referring to PSC Viewer. The dimensions are used for

calculating the shear strength. If 0 is inputted in TZ, then the program automatically recognizes the section as a Tee section, and
uses BT as web thickness. The parameters for closed section and open section are calculated using the following equations:

For closed section: %t = 247+
Tree Menu  Task Pane
Tables Works Group Report 1 3
k=2 =bt
For open section: 3
DB/Use Valu
Psc Tapered g Where, F = the area enclosed by the centerlines of the plates of the closed section, t = the thickness of the plate
pmt B 2 For Chinese Design Spec. Roark's Formula is used:
Name T2-2
— Betd
k, =
Area [ ) E:l E:' 2 -E:' 5 E:' 4
Asy | A1+ 06095— 40 8865(—)" = 1.8023(—)" +0.9100{=)"]
Param for Design tz T il il il )
0 m lyy 1 - . - - .
» o i iz || Thk. for Torsion {min.). Enter the minimum web thickness for calculating torsional stress.
Cyp |
r‘i . ! E;’: Shear Check: Check shear stresses at 21, Z2 and Z3 locations. Enter 21 and £3 directly. Qy and Thk for Shear (total)"can be
e ! can || either directly inputted by the user or specified automatically. .
Thk for Torsion(min.) Qyb | LALLLYL -
. Qb | 0.0000|m? &
. Peri:0 |  0.00000e+00|m =
0 Peri:l 0.000006+00/m o
@ Consider Shear Deformation Consider Warping Effect{7th DOF) =]
LJ:,LLr Qyl Aute  Thkfor Shearitotal) Auto
71- 0 n 0 m* [} m
Z2: Centroid 0 m 0 m
23 0 m 0 m 0 m
Offset Center-Center

MIDASIT



Material Section Thickness

1D Name Type
1 Pier User
2 Pier Cap User
3 Cross Beam User
4T4 PSC

9 Material / Section

Delete

Copy

Renumber

Close

Section ID 4

Name T4

Procedure

Define by Coordinates

Param for Design
T 0.075
12 026
BT 058
HT 1333

Thk. for Torsion(min )

@ Consider Shear Deformation

Cyp
4 |Cym
Czp
Czm
Qyb
jazb
Peri:0
Peri:l

Auto

Shear Check
Position
Z1: 1425
Z2: Centroid
23: 0318 m
Offset.  Center-Center

Change Offset

Section Properties

[® g
| 9.23800e-02m*
| 268584e-01|m?
| 6.28483¢-03)m*
1.72086e-01|m*
1.17715e-01|m*
1.0500/m
1.0500/m.
0.8132/m
0.7018|m
0.7191m*
0.4268|m*
9.06872e+00|m
0.00000e+00/m

Consider Warping Effect{7th DOF)

Qy Auto  Thk for Shear(total)

Display Centroid

Auto

Define by Coordinates

input Method

oxy DX DY
- I Polygon Number
Outer 1 nner 0

Impornt Export

Define Polygon Number

Tip

Change the section shape by changing the coordinates in the cross-section.
Solid type section can be defined by dragging the number and pressing ‘Delete’ key.

Tables Works Group Report

{3 Tables
7 Structure Tables
() Result Tables
T} Design Tables

) Query Tables
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Material / Section

DB/User Value

. =31 1. ‘Composite’ §
PSC Tapered el Gird E
Section ID 5 MName . 2. Name : lcomp_PrecaSt’

3. Select ‘Composite-PSC’

Combined

Tree

Tabl |

4. Input
Bc:2.96’ m
Tc:‘0.18’ m

Hh:‘0'm

5. ‘Import’ and select ‘4: T4’

Isb O
0
N | q »
C o— 6. ‘OK
ulus of Elasficity
Egd/Esb (Creep) 0

Edg/Esb (Shrinkage)
Use Hambly Eq. for bo

Offset Center-Center Consider Shear Deformation

Change Offset . Consider Warping Effect{7th DOF)

Define section for composite girder. Import the girder section which was defined under PSC tap.
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1 Material / Section

Properties Section Data

DB/User Composite

SectionID |5 Name

Comp_Precast

Section Type Composite-PSC
Tree Menu Task Pane I Start Pag

Be %
Tables Works Group Report %I\c Slab
——— Hh Bc 2.96 m
p—

_\]l | tc 018 m

3} Tables |
. \ Hh © -

L Structure Tables |J

Girder

2. 'AS].7(RC)' PSC Value Type

2% Query Tables

1. Click |

Select Material for Slab and Girder

3. ‘C4a0’

: A\ 4
Na C40 Material

Select Material from DB ...

Concrete Material for Girder

e —

4. ‘AS17(RC)’

Display Centroid Egd/Esb 1.0608 Dgd/Dsb |1
Pgd 0.2 Psb 0.2
Eocs - FEM Equation TgdfTsb !
5 . lcso' c50 » Multiple Modulus of Elasticity

E:| 7. Click

Offset: Center-Top M nsider Shear Deformation.
< Change Offset ... Consider Warping Effect(7th DOF)

6. ‘OK' _

Show Calculation Results... ‘ m
— ¥
[

Procedure

Change Offset
Offset
Center Loc.
Horizontal offset

Vertical offset

O to Extreme Fiber

O to Extreme Fiber

8. Offset
‘Center-Top’

z
i X
@
Center of Section
User I |0 m J |0 m
User I |0 m J |0 m

Extreme Fiber(s)

10. ‘OK’

Define section for composite girder. The ratio of material properties decides composite sectional properties. Check with

‘Show Calculation Results...” button.

|| 9. ‘OK’
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load

- Construction Stage

Step 2. Prestressed Composite
Bridge Wizard

- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD

= Appendix. Load Combinations



Prestressed Composite Bridge Wizard

2. ‘Prestressed Composite Bridge’

Tree Menu  Task Pane

—— 1. ‘Structure’  [EEE—E—— :

3 Tables

Il Structure Tables
[ Result Tables
m Design Tables

2! Query Tables

Procedure

Execute Prestress Composite Bridge wizard.
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Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout Section Tendon Load Construction Stage

Spanl P S 7 Spann
Reference Line \V, ELayom 1
Skew Offset (+) P s Pnh ¢
Angle 7o | s Deck
Centroid of deck W% width T J A2
Girder Type Precast Girder Type Modeling Type All Frame
Span Information 32.24,36,32.24 m Deck Width 17.76
(— a
Layout Offset 0 m Spacing(a) 0.15 m Girder _t? '(b
=
Support Skew Angle 0 deg Spacing(b) 0.25 m A A
n Continuous Girder
—
Radius 0
Boundary/Substructure
Without Substructure © With Substructure m
Bearing Type/Elastic Link Stiffness
Abutment Fixed 729695 & 1459.39 1459.39
Pier Elastic Link Kx 1.5e+06 kN/m Ky 3000 kN/m Kz 3000 kN/m
Elastic Link Length 03 m
Pier
Materal 1 1:C50 Column
Pier Cap Section 1 1: Pier
Section 2 2: Pier Cap Height 9
Length 17.76 m Spacing 12 m
Pier Support Fixed 0 0

24 Prestressed Composite Bridge Wizard

Girder Type : ‘Precast Girder Type’
Span Information : ‘32.24, 36, 32.24’
Deck Width :’17.76’

Spacing (a) : ‘0.15’

Spacing (b) : ‘0.25’

T E=E |

Procedure

6. Select ‘With Substructure’
7. Abutment : ‘Fixed’

8. Pier : ‘Elastic Link’

9. Kx: ‘1.5e+6’

10. Ky : ‘3000’

11. Kz : ‘3000’

12. Elastic Link Length : ‘0.3’'m

Shell(Plate) elements are generated for the slab if ‘Modelling Type’ is ‘Deck as Plate, Girder as Frame'.
Kx is vertical direction, Ky is transverse direction and Kz is longitudinal direction for bearing stiffness.
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Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout Section Tendon Load Construction Stage

Prestressed Composite Bridge Wizard

-Pier-

1. Material : ‘1: C50’

2. Check on ‘Pier Cap’
3. Section: ‘2: Pier Cap
4. Length:’17.76’ m

’

-Column-

1. Section: ‘l: Pier’
2. Height: ‘9’

3. Spacing: ‘12’

Spanl R PR, Spann
//7 7\\\
e =)
Reference Line ¢ Layout o o 1
+ + - ~
Skew |Offset Ap Pn |
Angle Al \ Deck
Centroid of deck W% width " J A2
Girder Type Precast Girder Type Modeling Type All Frame
Span Information 32.24,36,32.24 m Deck Width 17.76 m
— a
Layout Offset 0 m  Spacigla) 015 m  Ojrder = (T) :
Y
Support Skew Angle 0 deg Spacing(b) 0.25 m A A
Continuous Girder
Radius 0
~«
Boundary/Substructure
Winout Substrcire O Wih Sbstrcure
Bearing Type/Elastic Link Stiffness
Abutment Fixed - 729695 1459.39 ! 1459.39
Pier Elastic Link | Kx 1.5e+06 kN/m Ky 3000 kN/m Kz 3000 kN/m
Elastic Link Length 03 m
i
Matenal 1 1-C50 Column
Pier Cap Section 1 1. Pier
Section 2 2: Pier Cap Height 9 m
Length 17.76 m Spacing 12 m
Pier Support Fixed . 0 0
OK H Cancel

T E=E

Procedure
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Prestressed Composite Bridge Wizard

sst-Tensioned Compaosite Girder Bridge Wizard

Deck Thickness : ‘0.18’ m

Layout Tendon Load Construction Stage o
T — —— Material
0.0762
; ‘ Girder Mo, Girder Offset (m) k { 4
1 ' - Deck : “2: C40
Deck 2 2:C40 2 444 . { »
‘ : 48 Girder ‘1: C50
Girder 1 1: €50 4 148 ‘ )
— .
2 [z : Diaphram : ‘2: C40
@ Diaphragm S
Number of Girder : ‘6’
Intermediate Spacing Divisions per Span Advance Distances ~ 1 m ‘ )
L]
Diaphragm Name D'“%%;ipﬁ ‘ Angle type ° 7'4 @
End Support 3:Cross Beam Perpendicular N . l-4'44'
Pier Support 3.Cross Beam
Intermediate 3. Cross Beam 1 . l_ 1 48'
L] L]
{ )
1.48

Girder Information

‘444’
7.4

Span1 Span 2 Span 3

No. of Divisions 1 m Define Girder Section

Generate 10th points elements

AU A WNR

No MName Start (m)

End (m)

1 |5:Comp_Precast 0 32165

s I e S —

Move to other cells by pressing ‘Tap’ or ‘Shift + Tap’ key or arrows on the keyboard. Overwrite input data by just typing the value after moving to
other cells.
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7 Prestressed Composite Bridge Wizard

Pre/Post-Tensionad Composite Girder Bridge Wizard x

= Intermediate Spacing : ‘Divisions per Span’
e ) i — Gmo £ End Support : ‘3: Cross Beam’

— 12 Pier Support : ‘3: Cross Beam’

T e : /' Intermediate Support : ‘3: Cross Beam’
2_Jzcx 2 73 Divisions per Span : ‘1’

@ Diaphragm Transverse Deck Element
Define Diaphragm Se~* _... Spacing
H U at ) (q)
= | _| Spacing : ‘Distance’ ‘1’ m
>
) Divisions per Angle type q . »
Diaphvagm Nome Span Angle type : ‘Perpendicular
Perpendicular ~

End Support 3:Cross Beam

Pier Support 3.Cross Beam

Intermediate 3 Cross Beam 1

Span 1, Span 2, Span 3
No. of Divisions ‘1’
L Span1 | Spmd | Spen Select ‘5:Comp_Precast’

\ 4

No. of Divisions |1 m Define Girder Section
enerate 10th points elements
No Name Start (m) | End {m)
1 |5:Comp_Precast 0 32165

=

Check off ‘Generate 10t" Points elements’

s = [ =]

Diaphragm Information is to define cross beams. ‘Generate 10t Points elements’ option is to cut elements as per AASHTO LRFD code.
Input the number on ‘No. of Divisions’ if there are more than 1 different girder section within one span.

MIDASIT



Prestressed Composite Bridge Wizard

P 2 4 b T1 S
Layout Section Load Construction Stage
Tendon Assignment Table Guide...

3. Input and Select

Tendon Assignment Name Spanl
Segments Spanl { ’
Tendon Name : ‘Tendon

Tendon Property ¢ - )

Tendon Type Tendon Type : ‘Internal(Pre-Tension)
Name Type Tendon Name - ¢ )

Material : ‘3: 1670
Tendon Type
Matenal 3 3. 1670
) Tendon Area
Total Tendon Area 0.00014 m?
4. Select
Strand Diameter 0.01335116247 m Strand Diameter ¢ ’
Relaxation Coefficient AS 5100.5-2017 ~ Number of Stands 15.2m m(1x7)
< AS 5100.5-2017
Characteristic Value of Strength (fpb) 1.86326e+08 (4’
5. Input ‘1
Yield Strength (fpy) 1.56906e+06
Close ‘ Curvature Fricion Factor ] . ¢ )
- _ . 6. Click ‘OK

Jacking Stress 1396188.7 kN/m?* Grouting

External Cable Moment Magnifier 4]
Tendon Assignment List

o e o Tendon frchersassebEn e Type 7. Relaxation Coefficient : ‘AS 5100.5-2017’

Begin 0 m

End 0 m

[EER |

8. Click ‘OK’

[ o [ oo (= =]

Define tendon property. Total Tendon Area can be calculated automatically or can be input manually. Select ‘User Defined’ option to define your own
creep/shrinkage/relaxation function. Input data for function can be pasted from Microsoft Excel Spread Sheet.
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9 Prestressed Composite Bridge Wizard

Layout ~ Section  Tendon Load  Construction Stage b’ ' Auto Generation

Tendon Assignment Table m

Tendon Assignment Name Spani Tendon Property Tendon Pro peity Tendon
Segments Span Code AS

‘ Py
1. ‘Auto Generation Type AS-Super-T_RMS_2019

Mame T4

3473 (31,529 m)

2. Check tendon property Origin Point 0,000

and Section Initialize Tendon Template I

: - @
— | =

»

Auto Generation

3. ‘OK’

No.| Type | pendon Number of Transvers ‘ D | H1 H2 1| R
Property Tendons Distance(S) (m) (m) (m) {m)

1 |Straight Tendon 8 -0.1, 5@-0.05, -01 0 1.455
72 [Straigt  [Tendon 12 [0 | 1408 4 'Add'
3 | Straight [Tendon 12 0 | 1355 / .
BN Straight [Tendon 12 0 | 1.305
z Straight [Tendon 2 -0.55 [0 [ 1258
[ 6 |Straight  |Tendon 2 099 0 | 008

7
Jacking Stress 1396188.7 kN/m? Grouting After 0 - Stages

Tendon Assignment List

=

o Name Total Tendon

[X]

w

[ o= [ o] EmEs

D : Transverse location of the tendon in the cross section / H : Vertical location of the tendon from the top of the section / Grouting : Grouting stage
after jacking the tendon. Go to ‘Detailed...’ to define debonding length.

MIDASIT



Prestressed Composite Brige Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard ®

Layout Section Tendon Load Construction Stage
Tendon Assignment Table m
Tendon Assignment Name Span2 Tendon Property
Segments Span2 =
7
3478 (2388 m)
Y X
A A
| ®
No. Type Tendon Number of Transvers D H1 H2 L1 R1
. P Property Tendons Distance(S) {m) {m) {m) (m) {m)
Straight _Io".':n’ 8 -0.1, 5@

).05, -0.1 0 1.455
] "0 [ 1408
0 (IEE
0|
(]

2 -0.99 0

12 1
12 11
12 11

2

Straight

<Jolo+]e]~]-

Jacking Stress 1396188.7 kN/m? Grouting After 0 ~ Stages
= .
Tendon Assignment List Add . vy pr—— > Z' cllck ‘Add’
No Name Total Tendon
2
3

[ o~ [=n s

Adding same tendon definitions for Span 2
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1 Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout Section Tendon Load Construction Stage

Tendon Assignment Table m
Tendon Assignment Name Span3 Tendon Property
S - L { ’
Segments Span3
; z D 1. Select ‘Span3
Z
3477 (3885 m) e X
TT————————x
A A
No. Type Tendon Number of Transvers o] H1 H2 L1 R1
. P Property Tendons (m) (m) (m) (m) {m)
1 |Straght | Tendon 8 1 0 55
2 |Straght |Tendon 12 0
3 |Straight |Tendon 12 0 !
4 |Straight |Tendon 12 0 1
5 |Straght |Tendon 2 055 0o |1
6 _|Straight Tendon 2 -0.99 [0 0.08
— 1 ! 1
Jacking Stress 1396188.7 kN/m? Grouting After 0 o Stages Detailed...
Tendon Assignment List Add — 2 CI 1 k lAd d’
. ClIC
——’
No Name Total Tendon
2
3

EnEs Emes

vl

Procedure

Adding same tendon definitions for Span 3
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Prestressed Composite Bridge Wizard

Layout Section Tendon onsrrumion Stage

Pavement and Barrier

Deck width
4
b1 b2 b3 b4 b5
B w oK B
[ ]
! > P1 7
} > P2
Y X
b1 | |0.4572 m b2 8118 m b3 0.6096 m b4 8118 m b5 |0.4572 m ~ .
» 1. Check deck width and dead load values
Dead Loads
Equally to All Girder
8 DC(Before Composite) DC(After Composite) & DW(After Composite) (%]
DCc DwW
p—
Self Weight
Wet Concrete
Before Weight Density 25 kN/m?
Composite Thickness 0.8 m
Form Work 0
{ I' ’
3. Select ‘Australia
H { ’
@ Barrier 6 kN/m 8 Wearing Surface CI |C k O K
After Median Strip 4 kN/m ‘Weight Density 20 kN/m?
Composite Additional Load Thickness 0a m
Unilities 0 KN
Select Moving Load Code
e — Moving Load Code Australia v
«  Define Moving Load Case...
e ——
OK “ Cancel ‘

- oo

When ‘Equally to All girder ‘ is checked on, total dead loads are divided by the number of girder, and load values are same for each girder; Or the
loads on each girder may be different because of the division ratio of dead load with different distances between the girders.
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3 3 Prestressed Composite Bridge Wizard

Layout Section Tendon onslrur.rion Stage
Pavement and Barrier

Deck width

Define Traffic Lanes

I

Traffic Lanes

x
- 3
x
*
¥ o

1%
e
IS

— I

— — ' z
» P2 N LaneN

? ( } f 1 [ Y X
b1  0.4572 m b2 8Mn8 m b3 0.6096 m b4 8118 m b5 0.4572 m ﬁ_[ Ll/

Dead Loads

Equally to All Girder

8 DC(Before Composite) DC(After Composite) & DW(After Composite)
]

DC Dw No. of Lanes 4| Mo Distance(m)
s D1 3.6862
S D2 5.3462
a3 ’ D3 11.2143
1. Check on ‘Live Loads od 527

) .

Composite Ickness 0.18 m

@ Barrier 6 kN/m & Wearing Surface

(% Median Strip a KN/m Weight Densit 20 kN/m?
g Y

OK Cancel
After

Additional Load 0 kN Thickness 01

\ 4

2. No. of Lanes : ‘4’
D1: ‘3.6862' 4
D2:‘5.3462’ 3. Click ‘OK’
D3:‘11.2143’

m ElE=E ]I D4 :‘15.2733’ T

D1~D4 : Transverse distance from the left side of the bridge.

Compogfie

Utilities

Define Moving Load Case...
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4 Prestressed Composite Bridge Wizard

Layout Section Tendon Construmion Stage Standard Name
AS 5100.2 - Road Traffic

Pa - A - c
Vehicular Load Properties

Vehicular Load Name

Vehicle MName Type

Vehicular Load Type

Dynamic Load Allowance 0.3

b P1 P2 P3 P4 P5 PE P7 PB PO P1OP1IP2 1. Standard Name
D; .W .D].D}‘ D3 .Dd.D.r:.I'J-G—D?.DH.D'J D10 DH.I'J].1 ! 'AS 5100!2 - Road Traffic’
q Jow(after ¢ 5 N

N 2. Vehicular Load Type
DwW No  Load(kN) Spacing(m) w |6 kN/m IM 16001

5 120 1.25
Clos 6 120 6.25
ose 7 120 Infinite
8 120 125
Before Weight Density kN/m3 9 120 125
Composite Thickness m 10 120 5
1 120 125
Form Work 0 12 120 1.25
y el € REel > ‘ ’
@ Barrier 6 earing Surface [ oK Cancel < PPl L 3. Apply
Median Strip a KN/m 20 kN/m?
After
Composhte Additional Load 0 01 m

Utilities

Define Moving Load Case... Define Traffic Lanes

[ o~ [ = N 0

Vehicles are provided based on the design codes. Use ‘Add User Defined’ to define special vehicles.
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5 Prestressed Composite Bridge Wizard

Layout Section Tendon Load Construction Stage 1,'_
- i Standard Name
i {
Pavement and Barrier R ) 1- Select ASS 100'7 -
Deck width AS 5100.7 - Rating Vehicles . . ,
Rating Vehicles
il P e Vehicular Load Properties

Define Standard Veehicular Load

WaA-Group2-Vehiclel (3.01m OlA)

Z
WA-Group2-Vehicle1 (3.01m QJ/A) e
Y

Vehicular Load Name

Vehicular Load Type

Define Traffic

anes

Cancel

b1 0.4572 'm b2 818 m b3 0.6096 m b4 8118 m b5 0.4572 'm Dynamic Load Allowance 0.1
Dead Loads Lateral Eccentricity 1 m P
Eaualy 10 Al Grde 2. Select ‘WA-Group2-
8 DC(Before Composite) DC(After Composite) & DW(After Composite) - )
P P2 PR3 P4 5 PG Vehiclel (3.01m O/A)
DCc DwW
Self Weight P s S — Wl - i M
D1 D2 D3 D4 D5 D& D7
Wet Concrete
Before Weight Density 25 kN/m3
Composite Thickness 0.8 m No Load(kN) Spacing(m)
Form Work 0 1 58.8399 4.9
2 B8.2598 1.2
3 B8.2598 3
4 176.52 1.2
Barrier 6 kN/m & Wearing Surface 5 176.52 65
After Median Strip 4 kN/m ‘Weight Density 20 kN/m? b 176.52 1.8
ti 0 i 7 176.52 1.8
e Additional Load 0 Thickness 01 m
. B B 176.52 end
Utilities 0

3. ‘OK’

Define Moving Load Case...

Lo [

[ OK

=N

Procedure

Vehicles are provided based on the design codes.

Use ‘Add User Defined’ to define special vehicles.
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6 Prestressed Composite Bridge Wizard

O
ection Tendon Load Construction Stage E‘;!r]

Stage Stage Description | LnadCon\ Duration (Day) ‘ L X
1 Substructure is Activated Self Weight is Activated \ 10

2 Girder(Part1), Diaphragm is Activated Prestress load in Precast Girder 10

31 |Deckis Activated as a Load Wet Concrete Load is Activated 10

3-2 |Deckis in Composite Stage, span conti s |Wet Concrete Load is deactivated \ ‘ . )

4 s Composie Load s Actted DC2, DW Load s Actvaed ™ 1. Check on ‘Construction Stage

5  |Long Term Effect is C d - 10000
Reinforcement

2. Save input values
3. Click ‘OK’

Procedure

Construction stage analysis generate creep/shrinkage/tendon primary and secondary load cases. Time dependent material properties has to be
defined manually to view creep/shrinkage effect.
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7 Prestressed Composite Bridge Wizard

=+ Project Winue

3 B B K & = BB

& -
3 Project Preference “roject Unit Structure  Group Change ¢ )
* Information B ¥ 2. ‘Preferences

5. Select Australian Standard

3. ‘Design/Load Code’

Preferences

Environment

Common Steel

General

View Concrete

Data Tolerances RC Rebar
Property Design Code Design Code Material Code
Load

AASHTO-LRFDAT(US

. MNat Ay
Design/Load Code ational Annex

AS 5100.5:117

AS17(RC

MNational Annex Material DB

L™ - "
Graphics Report Language Report Langusoe
Qutput Formats Englich v English
Formats - Dim. & Others = =
Formats - Forces Report Unit Repaort Unit
Formats - Loads bl
Rating Code
o AASHTO-LRFR19

6. Click ‘OK’

Save Changes Upon OK Defaul All

Procedure

The unit of rebar changes depends on the setting of Preferences.
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Prestressed Composite Bridge Wizard

Properties

e < Section Manager - Reinforcement
Thickness Tapen d Section Drriart
Group  Manager

> & 5 I 1.

~ Reinforcements

3. Check on ‘Guide Line’
Input : ‘0.05’ m

X 5:Comp_Precast
X 6:Comp_Precast 1

ine

Circl PolyL

Input Method A 10 Input Method B
Sig nt (y.z) 0,0

nd Point (y.z) 0,0

Num @ CTC 1]
CTC Ref

8 Edge Bar

Dia D&
Pan

eference for Tapered Section

As 0 m?

[ w0 ] wew ] o )

Mum‘Add
’ ST | 5T .15

[ Check on ‘Edge Bar’
Cracked Section Dia : ‘DG’
Comp_Precast G- 072092, 16067 LINE
Part : ‘Part 2’

Procedure

Input cover value on ‘Guide Line’.
Part 1 : Girder | Part 2 : Slab

MIDASIT



9 Prestressed Composite Bridge Wizard

Properties Desi Rating
(=) o) g

a8 &G @ g © P &

] Material Time Change Material Plastic Section  Thickness Tapered

*  Properties Dependent- Property Link  Material Properties

ction

NG
Effective  Moment Inel. Control Inelastic Inelastic Group Property
Group  Manager Width  Curvature Data Hinge~ Material Damping Tables
O B
ion Manager
3 Tables
_ Structure Tables

Mode
[ Result Tables

Reinforcements

m Design Tables

Y X
— Longitudinal Reinforcement  Shear Reinforcement
20Es B8 - - o, e
Q LD L @ Same Rebar Data at| & j-end
- inate © Centroid Lef-Bottom
= X Section:3 - Z CI k
Ien 1. Click - Llic
X 5:Comp_Pracast
I 6:Comp_Precast

de Line

Target Section & Element

G Query Tables

0.0 m
J
Type
Point QO Line Arc
Circle Poly Line
Input Method A

O Input Method B

Starting Point {y.z) -1.4300, 0.523 m

End Paint (y.z) 14300, 05231 m
Num. ocTC 015 m
1 L CTCRef Start v
| Edge Bar
1
]
! Dia
J pan
!
1}

3. Click

Reference for T

As

0 m
Modiy
Type Num CTC (m)
Cracked Section
Comp_Precast G- 16444 071149 LINE
Procedure
Snap the corner of the Guide line.

Zoom-in or Zoom-out by scrolling the mouse.

clese ‘
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40 Prestressed Composite Bridge Wizard

Structure nent Properties B ry ad An desults Pus ) n Rating

= @, b - i i < Z1 3
L83 8 6 2 8 e %”m & v KA
] Material Time Change Material Plastic Section  Thickness Tapered  Section  Effectiv 1 CI I ck )l Inelastic  Inelastic Group Property

*  Properties Dependent- Property Link  Material Properties Group  Manager Width Hinge Material Damping Tables

PEGQE 5. Dia: ‘D12’

Num. ‘1’

inforeements y '_' = eme:
) : ’ ebar Data ati & j-end m . ] ,
arget Section & Element I ) - - i CI I Ck OK
- X Section:3 h k
iic 3. C ec -;cnulF!(—mfsl:('rrurr

X 5:Comp_Precast
I 6 Comp_Precast_1 Pitch 015

4. Pitch : ‘0.15’ m > = [:fqb/'
Angle : ‘90’ [deg]

I OK ‘ Cancel

__—
6. ‘Torsional Reinforcement’
Pitch : ‘0.15’

_—"| Awt : ‘0.0001131’

Alt: ‘0.00011371’

Steel Bar for Web

0.0001131

0.0001131

7. ‘Enclosing Stirrup’
Cover : ‘0.05’

¥ Enclosing Stimup
©Q Auto Calculation

for Enclosed Section Area

Cover Thickness

8. ‘Apply’

o

Awt: Total Area of transverse torsional reinforcement
Alt : Total Area of longitudinal torsional reinforcement
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1 Prestressed Composite Bridge Wizard

nt Properties

XI] 2 O 2 L 8 © F 8 ‘ 2 S

] Material i Change Material Plastic Section  Thickness Tapered Section Effectve Moment Inel Control Inelastic Inelastic Group Property

*  Properties Dependent- Property Link  Material Properties Group  Manager Width  Curvature Data Hinge~ Material Damping Tables

Section List Selected Section List
2 » 1. Select
> n
. Section Manager X
hEn Longitudinal Reinforcement _ Shear Reinforcement
Rainborommants 01 m @i
5 (@ Same Rebar Data ati& jend
Target Section & Element
o Coordinate @ Centroid LettBotom
5 T Secton:3
- T 474 @ Guide Line 0.05 m @
™ I 5:Comp_Precast
| gt ° I c X 6 Comp_Precast_1 | J
Type
Point Oline Are
Circle Poly Line
Inputhathod A O Input Method B
Staning Point .2 0,0 m
End Point (y.z) 0,0 m
Nm QcTC 0 m
CTCRet Start -
Edge Bar
Dia Dé
Pan pan 2
m Reference for Tapered Section

As 0 m

Longitudinal Reinforcement & End-l

CrIgd Section

Reinforced Shear End-l
co

Precast G:-0.72092. 16067 LINE

3. ‘OK’
) =

Copy reinforcement details to other sections

e
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load

Step 3. Load

- Moving load

-TDM / Moving Load / Response Spectrum

= Analysis

- Moving Load

= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD

= Appendix. Load Combinations



3 Time dependent Material

Tree Menu  Task Pane [ ' &t Page MIDAS CIVIL NX Tables Works Group Report

Z £ Boundaries

lclickl Y % £ Supports 16

| Elastic Link ‘24

Tables Works Group Report

151 Works

*** Rigid Link 36

1)

) Analysis Control Data

¥ Construction Stage Analysis | 44 Node Local Axis (12

@ -+ Static Loads

1 Structures

+ Nodes 1674 [5] static Load Case 1 [Self Weig

[2 Static Load Case 2 [Wet Con

17 Elements 2360
Beam 2360 [5£] static Load Case 3 [Barrier ; |
[Z] Properties [5] Static Load Case 4 [Median ¢
Material 4 [£] static Load Case 5 [Wearing
E 1:cs0 tatic Load Case 6 [Prestrese
[ 2:ca0 {5 Prestressing Tendon
3:1670 @, Tendon Property 1
[Z] 8 4:Dummy Material &1 Tendon Profile 864
8 (3 Moving Load Analysis
1 : Pier column . {23 Moving Load Code [ Austral
2: Pier Cap Traffic Line Lanes 4
© [ 3:Cross Beam £ Vehices (2
28 ER/ ¥s Construction Stage 6
S 5 : Comp_Precast ¥x Stagel [10 day(s)]

Tz Stage2 [10 day(s)]

@
o

: Comp_Precast_1

Fx Stage3-1[10 day(s)]

~

: GirderWizRectangle_7

e 8 : GirderWizRectangle_& Ty Stage3-2 [0 day(s)]

[ 5 : Comp_Precast (PSC) [ Lon

Procedure

Click on the icon shown above to Activate Tree Menu 2
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4 Time dependent Material

Tree Menu  Task Pane T[T Start Page MIDAS CIVIL NX Tables Works Group Report
Tables Works Group Report A -
74 £ Boundaries
p £ Supports 16
Y X =

151 Works [ erastic Link 24

&

& Analysis Controf Data i Rigid Link |36

¥x Construction Stage Analysis | lode Local Axis 12

4 Structures @ *, Static Loads

+ Nodes 1674 [5€] static Load Case 1 [Self Weig

U7 Elements (2360 [=] Static Load Case 2 [Wet Con

Beam 2360 [:£] static Load Case 3 [Barrier; |
[Z] Properties ] Static Load Case 4 [Median ¢
[ | Material 4 \ ‘, Static Load Case 5 [Wearing
= 1:C50 [£] static Load Case 6 [Prestrese
B W 2:ce0 [ Prestressing Tendon
3:1670 (NG r) jon Property |1
[Z] @ 4:Dummy Material D I s p I ay jon Profile 864
& Section 8
<] 1: Pier column .
& W) 2:PierCap
& ) 3:Cross Beam
< 4:T4 Fx Construction Stage &
(<] 5 : Comp_Precast Tx Stagel [10 day(s)]
& I 6:Comp_Precast_1 ¥ Stage2 [10 day(s)]
© I 7: GirderWizRectangle_7 ¥ Stage3-1[10 day(s)]
€ [ 8:GirderWizRectangle_€

¥ Stage3-2 [0 day(s))

By _ = Eeid e

] 5: Comp._Precast (PSC) [ Lon » ( G )

Procedure

Display or Undispaly Traffic Line Lane which has been defined by the wizard from the context menu.
Check and modify other functions as well using Works tree menu.
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5 Time dependent Material

Tip

Use ‘Dynamic View Control’ or view icons to change the model angle

Tree Menu  Task Pane J[I Start Page MIDAS CIVIL NX

Tables Works Group Report

151 works = X
- - Laned ——— Lane2 - oy Lanel
£ Analysis Control Data

5 Construction Stage Analysis |
L} Structures Q@

+ Nodes 1674 . - + - - + =

7 Elements | 2360

Beam | 2360
[Z] Properties
Material (4

1:C50

2:C40

3:1670

B
IS

Dummy Material

®

Pier column

N

Pier Cap

@

: Cross Beam

=Y WH

@
@

: Comp_Precast

@
@®
o

: Comp_Precast_t

GirderWizRectangle_7

=]

8: GirderWizRectangle_£

1 5: Comp_Precast (PSC)  Lon
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46 Time dependent Material

Tip

Scroll the mouse wheel to zoom in and out the model
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7 Time dependent Material

Tip

Move mouse cursor pressing ‘Ctrl+mouse wheel’ to change the model angle
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48 Time dependent Material

Tip

Move mouse cursor pressing mouse wheel to move the model

MIDASIT



9 Time dependent Material

Tip

Double click any section or material, then assigned elements will be selected.

And Element number will be shown.

Tree Menu  Task Pane [ Start Page MIDAS CIVIL NX

Tables Works Group Report

151 works
&) Analysis Control Data

¥ Construction Stage Analysis

1 Structures

+ Nodes 1674

17 Eements (2360
Beam 2360
[Z] Properties

Material |4

Isometric

@

1:C50

2:C40

3:1670

4: Dummy Material

& Section 8
© W 1:Pier column
< 2:: Pier Cap

3 : Cross Beam

4:T4

5 : Comp_Precast

o

: Comp_Precast_1
< 7 : GirderWizRectangle_7
© 1 8:GirderWizRectangle_€

[ 5: Comp._Precast (PSC) [ Lon »

For Help, press F1 Node-1309 U:37.888.0 G: 37,8880 N: 0, E: 654

Tables Works Group Report

[5] works
£ Analysis Control Data
¥ Construction Stage Analysis
- Structures
+ Nodes 1674
1% EBlements 2360
Beam 2360

[Z] Properties

] Material (4
EM 1:cs50
= 2:C40

1 3:1670

[Z] 8 4:Dummy Material

J Section 8
] 1 : Pier column
S W 2:PerCap

<] 3: Cross Beam

4:T4

<] 6 : Comp_Precast_1
1 R

© 1 8: GirderWizRectan:

GirderWizRectan:

| Reinforcement |2
[£] 5: Comp_Precast (PSC) |

6: Comp_Precast_1 (PSC
 C——

ve | 100% v
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m Time dependent Material

Tip

Use activation functions to activate or deactivate certain elements.
It is also valid when viewing results.
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1 Time dependent Material

Tip

Try out various display options.

Check the online manual(F1) for more information(Start-View-Display)

v Properties

E———
Tree Menu  Task Pane MIDAS CIVIL NX

Tables Works Group Report

Z
Y X
=] Works
£ Analysis Control Data
= Construction Stage Analysis
[l structures @

+ Nodes ‘1674
17 Elements 2360
Beam 2360
[Z] Properties
[Z] Material 4

1:C50

2:C40
3:1670

[Z] 8 4:Dummy Material
3 Section '8
1 : Pier column

2:Pier Cap

1<) 3 : Cross Beam

4:74
2 1 5: Comp_Precast

6: Comp_Precast_1

7 : GirderWizRectangle_7
e 8 : GirderWizRectangle_£

e [_

[ 5: Comp_Precast (PSC) [ Lon +
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Time dependent Material

Properties
L
Time

Dependent

{¥ Creep/Shrinkage

' v/ 2N
Tree Menu  Task PaNe Page MIDAS CIVIL NX

Tables Works Group Repo

’ Y X

2. ‘Creep/Shrinkage

. nalysis CONtrol bata

¥x Construction Stage Analysis

3. ‘Add’

Il Structures @
+ Nodes 1674
17 Elements 2360
Beam 2360
: Properties
[ Material 4
& 1:C50
3 2:C40
3:1670
3| 4 : Dummy Material
£ Section 8
< 1 : Pier column Close
<] 2 : Pier Cap ~ <
< 3 : Cross Beam
SWaTa
€ 5 : Comp_Precast
e 6: Comp_Precast_1
< 7 : GirderWizRectangle_7
S 8 : GirderWizRectangle_£

R _

[T 5: Comp_Precast (PSC) [ Lon +

Procedure

Define Creep/Shrinkage and Compressive Strength under Time Dependent Material menu. These properties change with time.
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3 Time dependent Material

Properties
2 -
<k i S

Time
Dependent

SRR 2.°AS5100.5-2017
T Amd 2:2024’

Tables Works Group Report

3. ‘50000’ kN/m?

Name 5-2017 Amd 2:2024
1 Stru @
AUSTRALIA
' 4.1"m
Compressive strength of concrete at the age of 28 days 50000 kN/m? °
Exposure Environment Show Time Dependent Material Function
[7] Prog O And Intenior Temperate Inland Tropical or Near Costral Creep Function Data Type Graph Options
Q Creep Coefficient X-axis log scale Y-axis log scale
Hypothetical Thickness . .
Shrinkage Strain
h=2Ag/u(Ag : Section Area, u : Penimeter in contact with atmosphere) 2.2
Start Loading 10 Day
Drying Basic Shrinkage Strain (10*-6) End Loading 10000 Day -
1.8
© 8000 Mum. of Steps 24
1.¢
S User Define 0
: me Value
n (day)
Age of concrete at the beginning of shrinkage 3 . day 1 1334 3.8066e.02
- 17.78 7.5496e-02
3 231 1.1656e-01
‘ 4 31.62 1.6408e-01 ¥ oo
OK H Cancel ‘ 5 4217 21952e01 | |
a 3 56.23 28417e-01 0.6
— / 7 74.99 3.5906e-01
8 5 : Comp_Precast 8 100.00 4.4494e-01 0.41
2 9 133.35 5.4208e-01
i< H Pri 1 0.2
RECome Rvst 10| 17783 65010e-01 .
‘é} 7 : GirderWizRectangle_7 A 4 " 237.14 7.6790e-01
12 36.23 8.9358e-01 1 2 30 4
S 8 : GirderWizRectangle_¢ 5 { A p p I ) 13 421.70 1.0245e+00

tanen 2 ]

) 5: Comp_Precast (PSC) [ Lon =

Procedure Ci|

Different Creep Coefficient and Shrinkage Strain along the time will be applied to the model with Construction stage analysis.
Input 1m for Notional size of member and use Composite Section for CS function later on to auto-calculate the notional value.
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4 Time dependent Material

Properties

& @ K| &

Time C stic
Dependent

Tree Menu  Tas! e MIDAS CIVIL NX

Tables Works Group Report

1 Structurs

AUSTRALIA
+ Nodi
N Compressive strength of concrete at the age of 28 days
\# Elem
Exposure Environment
[5) Properti O Arid Interior Temperate Inland

[£] Matt  Hypothetical Thickness

e h=2Ag [ u({Ag : Section Area, u : Perimeter in contact with atmosphere)

Dirying Basic Shrinkage Strain (10%-6)
© 8000

User Define 0

S Age of concrete at the beginning of shrinkage

3. ‘40000’ kN/m?

4.’ m

Tropical or Near Costral

Show Time Dependent Material Function

= e

5 : Comp_Precast

2] 6 : Comp_Precast_1

- { ’
8 7 : GirderWizRectangle_7 .

S 8 : GirderWizRectangle_¢

Creep Function Data Type Graph Options
Q Creep Coefficient X-axis log scale Y-axis log scale
Shrinkage Strain
2.6
Start Loading 10 Day
2.44
End Loading 10000 Day 224
Num. of Steps 24 24
1.84
3 > | day fime Va
~  day P Value L
—l =
= > 1 1334 45461602 1ed
— 2 17.78 8 8079e-02
10 3 231 1.3598e-01 1.2
Cancel 4 3162 19142001 N
5 4217 25611e-01 g1
8 56.23 3.3153-01 ™
7 74.99 4.1890e-01
v 8 100.00 5.1910e-01 LR
9 133.35 6.3242e-01
10 17783 7 58450 01 -4
1 237.14 8.9589%-01 24
12 316.23 1.0425e+00
13 421.70 1.1953e+00 0 T T T T T T T T
4 582 34 1 3504e+00 o 1000 2000 300 4 2000 5000 10000

[£] Reinforcement 12

[ 5: Comp_Precast (PSC) [ Lon +

Procedure

Defining Creep/Shrinkage properties.

EIS ]
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Time dependent Material

Properties

Time

Dependent

- Comp. Strength
Tree Menu 13 — 7€ MIDAS CIVIL NX
Tables Works Group Replrt

I51 works
&) Analysis Control Dfa I

1. ‘Comp. Strength’

o

2. ‘Add’

Time Dependent Material (

U7 Elements 2360
Beam ' 2360
[Z] Properties
Material 4
1:C50
2:C40
3:1670

4 : Dummy Material

o
e

Time Dependent Material(C&S)
£ €50 [ Code=AS 5100.5-2013

£ C40 [ Code=AS 5100.5-2017

& Section 8
3 1 : Pier column
2 2: Pier Cap
< 3 : Cross Beam
SPana
S 5 : Comp_Precast

o

<]

A _

Procedure

Defining Compressive Strength.
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Time dependent Material

Properties

Tree Menu  Task Pare

Tables Works Group Report

N

3. ‘50000’ kN/m?

Graph Options

£) Analysis Cont™ - £ X-auis log scale -axis log scale

¥x Constructio  Type

5} structures O Code

+ Nodes 167

Develop

& & 2 ‘ !
4. ‘Redraw Graph
Bea
[] Properties
Material 4
. ; Concrete Comg ectength at 28 Days (25
:

Time Depen
fcsoic
£ caoqc Redraw Graph

&3 Section 8

S 12

2 1 2:PierCap

g 3 : Cross Beam
< 4:74

S 5 : Comp_Precast

o

: Comp_Precast_1

Procedure

Defining Compressive Strength.
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7 Time dependent Material

Properties

3

Graph Options
X-axis log scale -axis log scale

+ Nodes

UZ Element

Properties

: Materia

Concicligie Senagiial 200 (128)

%

o)

LA S B e S B S S B S S S B S S e S S
0 50 150 250 350 450 550 €50 750 850 §50 1050
Time (day)

Redraw Graph ol

OK Cancel

S 5 : Comp_Precast

6 : Comp_Precast_1

Procedure

Defining Compressive Strength.
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m Time dependent Material

Properties

. @ 8 2\C € <N . 1
- ° o 1. ‘Material Link’

o Ly = A v § = Ay A - 3 1 A © 3 e > = B
::r:::::ndf:l:j:rhllink - o e 2. creep/Shrinkage lcso’
Comp. Strength ‘C50’

-1
4

Time Dependent Matenal T

S ‘ /)
Select Material to Assign 3- 1:C50

Materials Selected @

1:C50
2:C40
31670

Qe 3
e Gy — 4. Click >’
|

A

5. ‘Add’

Add / Modify Delete
No Mat Creep/... Comp....

I .

Apply time dependent material to Material which has been defined at the first step.
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Time dependent Material

Properties

o r @

Tree Menu  Task Pane [CIID Sstart Page MIDAS CIVIL N;

1. Creep/Shrinkage ‘C40’
Comp. Strength ‘C40’

Time Dependent Material Link

Time Dependent Matenal Type

Y X
Creep
Comp
2. '2:C40°

Select Material to Assign . .

Selected @

Matenals
Maternials

1:C50
2:C40
31670

4:Dummy M®—_

3. Click >’

A

4. ‘Add’

Operation
‘ Add | Modify . Delete
PSS
No Mat Creep/... Comp. ... ‘y:’*
1 C50 C50 C50 .

5. ‘Close’ '
<> e

Procedure

Apply time dependent material to Material which has been defined at the first step.
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Modification of Construction Stage

c
Composite
Section For

Tree Menu  Task Pafle (IJ(II) Start Page MIDAS CIVIL NX

2. ‘Construction Stage’

4. Select no.1 section

Creep/Shrinkage

Bl Compaosite Section for Construction Stage

™M 7
5:Comp_Pr.. Compos...
1:C5(
2:ca
3161 2
4:Dul D lete Add/Modify Composite Section for Construction Stage
Upd: e allH Active Stage Stage: ~
: 2
Section 5 5: Comp_Precast I
Update | ong Term > -omp_Tre
Composite Type Normal ~
Opera
- Section Type Composite
s ‘Modify’
5- MO I y Section Shape CPPC
No !
1 ( Element List 132to166 16910207 2101027
2 ¢

6' InPUt Construction Sequence

Age h ’“‘E;r!'a'_wﬂﬂs Age | h M| sur | S| Comp

Partl 7 0.12 A " J I
Part2 10 0.18 |

7| 012

10008

Close

i (K’ >N

Procedure

h : Notional size of member to consider Creep/Shrinkage for composite section
Different element age for each girder and slab are applied to construction stage analysis and the element age on ‘Define C.S.” will be ignored.

MIDASIT



Modification of Construction Stage

3. ‘Define C.S’

Tree Menu  Task Pafie [CIII Start Page MIDAS CIVIL NX

2. ‘Construction Stage’

Creep/Shrinkage 40

Comp. Strength C40 v

Select Matenial §
Construction Stage
Materials =
1:C50
2:C40 H = — = Result
31670 ¢
4:Dummy Ma Stogel 10 10 0 EL Insert Prev
Stage: ™ = u Stage
Stage3-1 10 30 0 Stage Insart Next
Stage3-2 0 30 0 Stage
Stages 10 40 0 Stage Generate
Stage5s 10000 10040 0 Stage
Operation
No Mat
1 cs0
2 c40

[~ |

Modify the Construction Stages and its parameters according to the activities on site.
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Modification of Construction Stage

onstruction Stage
Stage
Stage

MName

Additional Steps

Day i}

{ Example:1,3.7.14 )

" s e i t
Tree Menu  Task Pane D startPage  Duration 10 day(s) Auto Generation Step Day
Time Dependent Material Link Step Number 0 > ya
Save Result
_ Generate Steps
e LV Stage Additional Steps Y X

Creep/Shrinkage c40

Comp. Strength 40 ~

Select Material o Assign

Selected Element Boundary Load
Materials —
Matenals
1:C50 Group List
2:C40 e
31670 Diaphragm
4:Dummy Mate Girder
Continuous Section
Dummy Beam
Dummy BeamZ2
Operation
T
No Mat Creep/... Comp....
1 C50 c50 c50
2 ca0 c40 c40

Load Incremental Steps for Material Nonlinear Analysis

Close f

Cument Stage Informaton...

Activation

Deactivation

1. Enter Age‘100’

Group List

Name Redist.

Substructure
Coping

2. Select ‘Substructure’
and ‘Coping’ and click
‘Modify’

«  Modify

EE RO EDS

5 3. Click ‘Apply’
SR

Age reflects the effects of creep and shrinkage on the elements. The Age represents the time elapsed from the time of concrete casting prior to the
start of the current construction stage being defined. The Age typically represents the time span from the time of concrete casting to the time of

removal of formwork for members such a slabs.
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3 Modification of Construction Stage

Tree Menu  Task Pane

Time Dependent Material Link

|

Time Dependent Material Type
Creep/Shrinkage C40 -
Comp. Strength c40 o

Select Material o Assign

Selected
Materials
Matenals
1:C50
2:C40
31670

4:Dummy Mate

Operation

No Mat Creep/... Comp....
1 Cc50 C50 Ccs50
2 C40 C40 Cc40

Close

onstruction Stage

A

Stage onal Steps

1. Select ‘Stage 3-2’ | °©

Stage

MName Stage3-2 ! Crample: 1,37, 14 )
Duration 0 day(s) Auto Generation Step Day .
Step Number 0 *
Save Resull ) o X
Stage Additional Steps
@
Element Boundary Load
Group List Activation Deactivation
'Substmcture = ¢ »
Coping age CQ0__) e =1 2. Enter Age‘l0
Diaphragm
Girder =
Group List Group List
MNags Name Bacics
Continuous Sec... i .
DeyBeem %0 3. Select ‘Continuous
Dummy Beam2 H ) ( ’
Section’, ‘Dummy beam
{ ’
and ‘Dummy Beam 2’ and
H { H ’
click ‘Modify
Modify Delete Add Modil : { 4
T -1 4. Click ‘Apply
Load Incremental Steps for Material Nonlinear Analysis 5

5. Click ‘OK’

‘ﬁ@ﬁlh 3

Procedure

Modify the Age of elements.
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Apps
e
Load Case Name
Description
Load Case for Permit Vehicle

Moving Load Optimization

5 Select Lo

ner { ’
1 5. Input ‘MV 2
Heavy Load Platiorm Y X

Rail Traffic Load

B-Double Load

I=] Works

Load Case Description

& [ 6:Comp_Precast_

& ) 7:GirderWizRectangle 7 ¢ )

& [ 8: GirderWizRectangle_8

Ultimate Limit State

(] Reinforcement (2 © Serviceability Limit State

] 5 : Comp_Precast (PSC) [ Longituding ¢ - Unobstructed Lane Scale Factor
[] 6 : Comp_Precast_1 (PSC) [ Longitud 6 . WA Ratl ng M1600 of S1600 0.5

Accompanying Lane Factor

= § :
T3 Compesite Section for Construetion Stag V h H I G 2’
I c r Num of Loaded Lanes Scale Factor

57 1:5:Comp_Precast [ Stage=Stage2 : T}

1 1
£ Boundaries
2 0.8

2 Supports 16

T, S

3 or more 0.4

] Erastic Link |24

Load Case Data

WA-Group2-Vehicle1 (3.01m O

%+ Rigid Link |36 WA Rating Vehicle

M1600

M1600 or S1600

44 Node Local Axis | 12

e 7. Select vehicles S
I static Load Case 2 [Wet Conarete : Wet Conarete] s \ 9. Min Loaded lanes ‘0’
i s | 8+ MOVE all lanes under Max Loaded lanes ‘2’
Dmascesmensse s Selected lanes then
S move ‘Lanel & Lane2’
lool under WA Rating Lanes

For Help, press F1 Frame-25

Procedure

All cases from zero lanes to two lanes are considered and the Min&Max results will be shown.
Moving Load Optimization option can be applied when Traffic Lane is used as ‘Moving Load Optimization’ function.

[i<] Static Load Case 3 [Barrier ; Barrier]

mo o~ Nene » 2 ] 100% v
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Define mass

1. ‘Project’

Start Page MIDAS CIVIL NX

Tsbles Works Group Report

—

3. ‘Convert Self-weight into Masses’

I Structures

Sufjcure Type

+ Nodes (N ojo X-Z Plane ¥-Z Plane XY Plane Constraint RZ 4. lconvert to X, Y'

17 Elements 2360

Mas Control Parameter

. Beam [Ea80) O umped Mass
& Properties Consider Off- diagonal Masses
| Material 4 Considering Rotational Rigid Body Made for Modal Participation F
1:C50 onsistent Mass
2:C40 vert Self-weight into Masses
3:1670 Convertto X. Y. Z © Convertio X. ¥ Convertto Z
[Z] @ 4: Dummy Material Gravity Acceleration 9.806 m/sec?
{ Time Dependent Material(C&(S) initial Temperature 0 Fl1 ’
£ €50 [ Code=AS 5100.5-2013 Align Top of Beam Section with Center Line (X-Y Plane) for Display
fF €40 [ Code=AS 5100.5-2017 Align Top of Slab(Plate) Section with Center Line (X-Y Plane) for Display J
Bl Time Dependent Material{Comp. 5 ‘O K’
E‘ C50 [ Code=AS 5100.5-2017 —

(3 €40 [ Code=AS 5100.5-2013
¢#” Time Dependent Material Link 2
@ 1 [ Mat=C50 : CA5=C50: E=
(@ 2 [Mat=C40 ; CBS=C40 ; E=

— = ——

Procedure

Select ‘Convert to X,Y’ to consider horizontal effect of Response Spectrum analysis.
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Define mass

Y- Loads to Masses

Tree Menu  Task Pa; [TJ(II) Start Page MIDAS CIVIL NX

Loads to Masses X

Mass Direction

Y.Z

Tables Works Groflo Report

R

2. ‘Static Loads’

Load Type for Converting Y X

& Nodal Load

¥ Construction Stage Analysis | . .
e 4. Select ‘Barrier’ and Click ‘Add’
+ Nodes 1674

17 Elements 2360

5. Select ‘Median Strip’ and Click ‘Add’
6. Select ‘Wearing Surface’ and Click ‘Add’

@ Beam Load
Floor Load

Pressure (Hydrostatic)

9.806

Gravity m/sec?

Beam 2360
[Z] Properties ad Case / Factor
(7] Material ‘4
1:C50
2:C40
3:1670 LoadCase Scale Add
@ 40 v Barrier 1
: Dummy Material i
Median St... 1 Modify
& M o
.+ Time Dependent Material(C&S) Weanng S... 1

£} €50 [ Code=AS 5100.5-2013

£3} €40 [ Code=AS 5100.5-2017
£ Time Dependent Material{Comp.

l{) C50 [ Code=AS 5100.5-2017

£ C40 [ Code=AS 5100.5-201%
¢z’ Time Dependent Material Link 2

@ 1[Mat=C50: C&S=C50; E=

(? 2[Mat=C40; C&S=C40; E=
€ Section (8

Procedure

Convert the permanent dead load cases to masses.

7. ‘'OK’
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7 Eigenvalue analysis

Analysis

Eigenvalue Analysis Control

2- lEigenvalue’ Type of Analysis

© Eigen Vectors

I=] Works

) Analysis Control Data
Rilz Vectors

Eigen Vectors

3. ‘Lanczos’

Fraquency Sturm Sequence Check
Number of Frequencies 10| D 4. 110’
T# Elements 2360 Frequency range of interest
Beam 2360 Search From 0
[Z] Properties To 1600
[Z] Material (4
1:C50
2:C40
3:1670

4 ;: Dummy Material 5 L] ‘O K’

% Time Dependent Material(C&S)

ﬂ C50 [ Code=AS 5100.5-2017
£} €40 [ Code=AS 51005-2013

Time Dependent Material(Comp.

B

B €50 [Code=AS 51005-2013
B €40 [ Code=AS 51005-2013
2 Time Dependent Material Link 2
@ 11Mat=C50; CBS=C50; E=
@ 2[Mat=C40; CAS=CA0; E=

Procedure

Lanczos is commonly used method for simpler structure. Increase the number of frequencies if more modes are required for
desired mass participation.
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Dynamic Loads

MIDAS CIVIL NX

Generate Design Spectrum

2. ‘Dynamic Loads’

Function Name Spectral Data Type
1 Works Spectrum Name Type AS 5100.2(2017) O Nomalized Accel Accelers
\ Scaling
£ Analysis Control Data oA
© Scale Factor ae Be Ce
= Figenvalue Analysis [ Type=E < =
Maximum Value “ ’
Fy Construction Stage Analysis [ Sta ?
e Probability Factor (kp) 13
| Structures
Hazard Factor (2) 0.08
+* Nodes ‘1674
: Design Ductlity Factor () 1.5
1% Elements 2360
Beam 2360
| Properties
1] Material 4
1:C50
2:C40 Max Period 6 (Sec)
3:1670

4 : Dummy Material

Time Dependent Material{C&S)

()]

sl (2017): SC=Ae, kp=1.30, Z=0.08, p=1.50

£ €50 [ Code=AS 5100.5-2013

‘~ ‘oK’ Py
£ €40 [ Code=AS 5100.5-2013 8. =D oK Cancel

Time Dependent Material{Comp.

£ €50 [ Code=AS 5100.5-2017

3 C40 [ Code=AS 5100.5-2013

? Time Dependent Material Link 2

7 1 [ Mat=C50 ; C&S=C50; E=

Procedure

Copy & paste the data from the excel if it is preferred.
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Response Spectrum analysis

Load

1. ‘RS Load Cases’

Tree Menu  Task Pane ][I Start Page MIDAS CIVIL NX

Response Spectrum Load Cases

2. Load Case Name : ‘RSx’

Direction

oo o o € 3. Direction : ‘X-Y’ Y| x
- 4. Excitation Angle : ‘0’ deg

Scale Factor 1

Period Modification Facto

1

5. Click

Modal Combination Control

Spectrum Functions
Namg(Dagge®PRatio)

e 55100.2(2017) (0.05)

Apply Damping Method

Interpalation of Spectral Data

Linear © Logarithm

Description

6. ‘Add’

LoadCase  Direction
RSx XY

Scale

Procedure

MIDASIT



70 Response Spectrum analysis

Tree Menu  Task Pane J [T start Pag MIDAS CIVIL NX

Ruﬂm Szo«mm Load Cases

et 1. Load Case Name : ‘RSy’

Direction

oo » - |1 2. Direction : ‘X-Y’ i
3. Excitation Angle : ‘90’ deg

Scale Factor 1

Peniod Modification Factor

1

4. Click

Modal Combination Control

Spectrum Functons
Name(Dampj atio)

... 5100.2(2017) (0.05)

Apply Damping Method

Interpolation of Spectral Data

Linear © Logarithm

5. ‘Add’

LoadCase  Direction
RSx XY
RSy =

Scale

Procedure
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load
- Time Dependent Material
- Moving load
- Response Spectrum Analysis
= Analysis

- Moving Load

= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD

= Appendix. Load Combinations



Perform Analysis

Analysis

‘Analysis’

Moving Load Analysis Control Data

Truck/Train Load Control Option

Tree Menu Task Pane )T start Page MDA CIVIL NX Anslysis Method

— Exact

Tebles Works Group Report Z

. -
2. ‘Moving Load’
L]
© Influence Line Dependent Point All Points X
151 Works =

Influence Generating Points

&

) Analysis Control Data

© Number/Line Element 3
= Eigenvalue Analysis [ Type=E
Distance between Points
¥ Construction Stage Analysis [

1 Structures Analysis Results
Plate Frame
+1* Nodes 1674
Center Normy

1% Elements 2360

O Center + Nodal © NNormal + Concurrent

Force/St
Beam 2360 S
tress
; Combined Stress
| Properties Concurrent Force
1] Material ‘4
=) Concurrent Force of Elastic/General Links
EW 1:cs50
(5 Calculation Filters
2:C40
@ Reactions
[Z1 @@ 3:1670
(£ O Al Group
4 : Dummy Material

@ Displacements
a

1% Time Dependent Material{C&¢ O al Group v

¥ €50 [ Code=AS 5100.5-2! @ Forces/Moments
£} C40 [ Code=AS 5100.5-2¢ oAl Group

I Time Dependent Material(Con

Elastic/General Links

{ ’
B €50 [ Code=AS 5100.5-21 4. O K oAl Group

£ €40 [ Code=AS 5100.5-21

Apply Multiple B-Double Trucks in the Same Lane

7 Time Dependent Material Link

@ 1[Mat=C50; C&S=C50 IO

OK Cancel
7 2 [Mat=C40 ; C&S=C40

Procedure

Check off items which are not necessary to check for the project. It reduces analysis time.
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Perform Analysis

reform Analysis (F5

(=
Tree Menu  Task Pane MIDAS CIVIL NX
Tsbles Works Group Report 2
- . Y X
L=l Works
€1 Analysis Contrel Data lPe rfo rm
E Eigenvalue Analysis [ Type=E A I )
-3 Moving Load Analysis Data [ ! n a ys I s @

Tz Construction Stage Analysis [
I Structures
+¢ Nodes 1674
[Z Elements 2360
Beam 2360
Properties
[Z] Material (4
1:C50
2:C40
3:1670

4 : Dummy Material

(']

t Time Dependent Material(C&S
£ €50 [ Code=AS 5100.5-21

7t C40 [ Code=AS 5100.5-2!

@

Time Dependent Material(Con
B €50 [ Code=AS 5100.5-21
B €40 [ Code=AS 5100.5-2:
@ Time Dependent Material Link

@ 1 [Mat=C50 ; C&S=C50

Procedure

Perform structural analysis. Message Window should be checked for warning or errors.
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load

- Time Dependent Material
- Moving load

Step 5. Results

= Analysis

- Moving Load

= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD

= Appendix. Load Combinations



Load Combination

1. ‘Results’

Automatic Ger mbinations

Tree Menu  Task Pane (CJ [T Start Pag MIDAS CIVIL NX

Option

Tables Weorks Group Report O Add Replace

3. ‘Concrete Design’

Code Selection

. 4 Toa0 ases anaraciors X
L=l Works
No Name Active Type E Descrif LoadCase Factor -
) Analysis Control Data * r ™y
anipulation of Construction Stage Load Case
£ Eigenvalue Analysis [ Type=E ST Only CS Only ©ST-CS
23 Moving Load Analysis Data [ ! CS: Construction Stage f:'a

Roadway ~

¥ Construction Stage Analysis [ 5 . 'AS 5 100. Z : 17'

L Structures ermanent Loads

+* Nodes 1674 Type of Load Load Factor

. RS 1S
[ Elements 2360

— B Beam [ 4. 'Auto Generation’

[] Properties

3 atwin @ 6. Select ‘Both’

1:C50

- [ | | LS :Increase Safety
2:C40

- Fatigue Load Combination
L= 3:1670 7 lo K’

. Road Traffic Case MV
: Dummy Material

{ CI ’ Load Case
£7% Time Dependent Material(C8 8- OSE

£ €50 [ Code=AS 5100.5-21

Dead Load 120

Superimposed Dead Load 2.00

IS

S C40 [ Code=AS 5100.5-21

3 Time Dependent Material{Con y

ead SheetForm m Export

B C50 [ Code=AS 5100.5-21 Copy q

oK Cancel
B €40 [ Code=AS 51005-21

2 Time Dependent Material Link

& 1[Mat=C50; C&S=C50

Procedure

Create automatic load combinations as per AS. Use ‘Spread Sheet Form’ to copy&paste the data from EXCEL.
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76 Reaction / Force / Displacement

ok Pane

'Defurma tions Forces Stn

Value Output Details

Number Options

™ 1. ‘Reactions’

3. Select ‘FZ’ ‘Values’ ‘Legend’

Results

4. Click ‘...

© Abs Max

i & Max
Max Min

Limit Scale(%) 1

Set Onentation

Type of Display

I8 Values O.E;E-rd

Amow Scale Factor L

Apply upon OK

oK

7. ‘Apply’

.

5. ‘MinMax Only’

6. Click ‘OK’

]

Check reactions under load combinations. Check on ‘Legend’ to see the maximum/minimum result on the right side.
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Reaction / Force / Displacement

MIDAS CIVIL NX

Tree Menu  Task Pane

Reactions Deformations Forces  Stresses  Strains

Reaction Forces/Moments hd : - Select the Stage A ]rCJWE-

Load Cases/Combinatians

! REACTICH
CBC: cLCB1 v NODE= 1673
® F2: 5.5369E403
Step v

Components
FX Y OFz FXYZ

Mx MY Mz MXYZ

Local (if defined)

Type of Display
@ Values @ Legend

Amow Scale Factor 1.000000

X: 5536.9

AX: 5536.9

08/18/2025
VIEW-DIRECTION

E— R

For Help, press F1 Node-1673 32.24,-6,-10.995 32.24, -6, -10.995 N:O.EO @ Zoom FixforStages @ ActiveFix kN v m v None v 2] 100% v

Check the results along the stages.

MIDASIT



Reaction / Force / Displacement

Results

A
T

— — L
Analysis res Reactions na 5 ag ocal Direction / S tep  Strain
Force Sum =

~ i

Influ. g Batch
- “onvel

on

Tree Menu Task Pane H—| H_H Start Page
Tree Menu  Task Pane imjin)

Reactions Deformations Forces Stresses Strains

2. Select ‘Stage3-1" | °

Y

Displacement Contour v

4. Select ‘CS: Dead Load’

Load Cases/Combinations

5. Select ‘D2’

Components
. o (D)
RX RY RZ
DXY DYZ (2074
DXYZ

Local (if defined)

Type of Display

Contour [ Deform

Values Legend
Animate [} Undeformed
Minored

Plate Cuting Diagram

| HEP—- 6. Click

Check the results under dead load along the stages.

For Help, press F1 Node-1174 3224, -6. -10.995 32.24, -6, -10.995 N:0.EOQ

Procedure

@ Zoom Fix for Stages @D Active Fix kN

-

m

None v €

Works Group R

STAGE: Sta
CS: DEAD Lo
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9 Reaction / Force / Displacement

MIDAS CIVIL NX

Tree Menu  Task Pane

Reactions Deformations Forces Stresses Strains

Components Save Dialog Information For Batch Output Generation
2. 24 0oz Base File Name
RX RY RZ
DeformCont_DZ
DXy DYz )74
DXyz

Local (if defined)

Type of Display

Contour Deform

Values Legend
Animate Undeformed
Mirrored

Plate Cuting Diagram

Current Step Displ

1. Click -l

©:

close ’ _

For Help, press F1 Frame-183 0,-444,0 0.-444,0 N:0.EO

Procedure

Save Components(DX, DY, DZ and etc.) to create automatic screen shots.

@ Zoom Fixfor Stages @D ActiveFix <N v m v None v 2 100% v
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Reaction / Force / Displacement

2. Select the saved components and
load combination to generate result image files

 MIDAS CIVIL NX

Tree Menu  Task Pane

Reactions Deformations Forces Stresses  Strains Batch Output Generation

Stages Q) PosiCS Loads Stage Li |! y

@ DeformCont_DZ BRSx(RS) @ Dead Load
BRSy(RS) I @ Erection Load 1

B MV(MV_all) @ Erection Load 2

B MV(MV_max) @ Tendon Primary

1B MV({MV_min) @ Tendon Secondary

BcLCBI{CBC) @ Creep Primary

Components B cLCB2(CBC) @ Creep Secondary

B cLCBI(CBC) @ Shrinkage Primary
Dx oY ooz BcLCB4(CBC) @ Shrinkage Secondary
- - = BcLCBS(CBC_ all) @ Summation

BcLCB5(CBC_max)
B cLCB5(CBC_min)

' - Saved Step
BxY oYz oxz Delete the selected Use Saved

Output Options

Step Option

DxyZ

Local (if defined) ©Q Oulput As EMP Ouiput As EMF Auto Descripion
D Ouput Path DACompany sessions\Australial File Prefix Super-T_WA_con
Contour Detorm ~
8 Values Legend

Animate Undeformed —

[ Close ‘
Mirrored
Plale Culing Diagram '

Current Step Displ

STAGE:Stage3-1
CS: DEAD LOAD

1. Click
. '

For Help. press F1 Frame-183 0,592.0 0.592,0 N:0,E:0 @D Zoom FixforStages @D ActiveFix W v m v None v 2] 100% v

Procedure

Select the saved components and load cases(load combinations) to create screen shots.
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Reaction / Force / Displ

acement

Results

Tree Menu Task Pane ] Start Page MIDAS CIVIL NX

Reactions Deformations Forces Str

Displacement Contour v

Load Cases/Combinat

CS: Dead Load

Go to Saved folder location and
check auto-generated screen shots

Step

Components

DX DY

[+ Jo¥2

RY RZ

In

DXY DYz Dxz
DXYZ

Local (if defined)

Type of Display
Contour Deform
@ Values @ Legend
Animate Undeformed
Mirrored

Plate Cutting Diagram

Current Step Displ

P EN>s$enm o

“

27 item

.

LN

4k > ThisPC + Desktop » 201902 tutorial model

Super-T.OUT

" N

i t_‘_'.}"".r

Super-T_DeformCont_DZ_CBCall_
cLCB4.bmp

; g g-wr*"‘

Super-T_DeformCont_DZ_CBCma
%_cLCB3.bmp

Super-T_DeformCont_DZ_CBCma

x_cLCB6.bm %_cLCB7.bmp
g -
il ==

Super-T_DeformCont_DZ_CBCmi
n_cLCB3bmp

1 item selected 2.34 MB

W

5

- Picture Tools  tutorial model
Share View Manage
/ == item = .

I_] & cut 4 5 x @ E‘;New item M
w.] Copy path f_'] Easy access =

Paste Move Copy Delete Rename Mew Properties
[7] Paste shorteut | 4o to- - folder -

Clipboard Organise Cp
"

Super-T_DeformCont_DZ_CBC_
cLCB1.bmp

- ﬁ-‘ﬁ-—‘}‘:‘

—

Super-T_DeformCont_DZ_CBCall_
cLCB3.bmp

Super-T_DeformCont_DZ_CBCma
%_cLCBL.bmp

Super-T_DeformCont_DZ_CBCmi
n_cLCB3.bmp

¢

MOpen < HaSelect all
[ /1 Edit Select none
£ History EFInuert selection

en Select

Search tutorial model

x_cLCB3.b
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Reaction / Force / Displacement

Results

2. ‘PostCS’

Tree Menu  Task Pane
Reactions  Deformatigge?” Forces ~Stresses ~Strains
{ ’
3. Select ‘MVmax: MV
7
‘ ’ o
4. Select ‘My | e,
‘,.‘S.:l‘v;b Lt
B ‘ n
‘a LS
i B o ;
» e
I HL p
- : S
= ;
. - h
o> ;
e y
¥ L 5
Display Options
Al S
No Fil S
© 5Points O Line Fill
Scale 11.00000( - SoldFil
Type of Display
@ Cont .
Maximum results
at No.343 element
For Help, press F1 Node-1673 0,-444,0 0,-444,0 N:0,E0 @ Zoom Fixfor Stages @D ActiveFix kN v m v None v 2 | 100% v

Procedure

Check the beam moment diagram under moving load

MIDASIT



1. Click ‘Beam Force/Moments’

3 Moving Tracer under ‘Moving Tracer’

&l
&l
>
2.0
A\

il MIDAS CIVIL NX

Tree Menu  Task Pane

Infl. Lines  Infl. Surf. MVL Tracer Batch Conversion

Moving Load Cases

‘ ~N 2. Input ‘343’
Scale Factor 1.000000
3. Select ‘My’
O M 7]

Components

Influence line
values

Type of Display

@ Contour @ Legend

Applied Loads

BostCS

Maximum Value 2.1412e+03

Wiite Min/Max Load to File

Detail Result

For Help, press F1 Node-1368 90, 8651,0 90,8651, 0 N:0,E0 @D Zoom Fixfor Stages @ ActiveFix N v m v None v 2 | 100%

Procedure

Check the position of vehicles for the element selected.
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Moving Tracer

MIDAS CIVIL NX File Edit View Window Help Gl

Tree Menu  Tack Pane
Infl. Lines  Infl. Surf. MVL Tracer Bat 0O = E é E‘ g ; Y ﬁ f: A abh A |- i— @ ST B % ? -
‘ . . . ) FEVERSION -
1. ‘Write Min/Max Load to File 5.4.0
o *VERSTION
7.0.0 E
Key Element 258 )
i i *THIT P
Sealeface 1000000 00002 . FORCE. LENGTH, HEAT, TEMPERATURE
) Centrifugal Forces 00003 KN. M. BTU.
Farts ooo10
o 14 ” g 00011 *YERSION
34 20 ooo12 5.4.0
Hooo12
Components 500 nooie *STLDCASE ; Static Load Cases
Fx Fy Fz 0 00015 ; LCHAME, LCTYPE, DESC
i 0016 HV¥ma=zMYHy343, USER.
M owm Mz no017 E
00018 *#[[SE-STLD, HVmazMVMyI43 ce
00015
Type of Display *BEAHLOAD ; Element Beam Loads Lir
& Contour ® Legend Longiludinal Force ; ELEM_IIST, CHD, TVPFE, DIR, bPFROJ, D1, F1, D2, F2, D3, P3, D4, P4, GROUFP
0 1935, BEAM . CONLOAD, GZ, NO | 0.87e0000000, -31.2, 0.0oooooooog, O, 0. 0, 0. 0
@ Applied Loads 1949, BEAM . CONLOAD, GZ, HO | 0.8760000000, -31.2, 0.0oooooooog, O, 0. 0, 0. 0
1963, BEAM . CONLOAD, GZ, NO |, 0.87e0000000, -31.2, 0.0ooooooogog, O, 0. 0, 0. 0
1977, BEAM . CONLOAD, GZ, HO . 0.87e0000000, -31.2, o.oooooooooo, o, 0, 0, 0. 0 B
2033, BEAM . CONLOAD, GZ, HO . 0.87e0000000, -11.7. o.oooooooooo, o, 0, 0, 0. 0 -
R Anan’ A FeaATT AT e ATe A AncaRAnnnn A3 A nAnnnnnnnan A o a8 A on ,
Maximum Value  yid.2377e+03 Ready Ln0 /470, Col 1 MUM 5
- [H] Btastic Link 24
Write MinfMax Load to File ’ : - 2 . CI ic k ‘O K’ Rigid Link (36
Detail Result "
4% Mode Local Axis |12
% Masses
DATE: 06 025 “f% Loads to Masses |3
VIEW-DIRECTION
¢ will e saved by th f !, Static Loads
| Close ‘ o [ Static Load Case 1 [Self Weig
 CE— v

Procedure

Copy and paste the text into MCT Command Shell under Tools menu.
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Tree Menu  Task Pane

Infl, Lines Infi. Surf. MVL Tracer Batch Conversion

Moving Load Cases

Key Element 343
Scale Factor 1.000000
Parts
0 14 /73
4
34 j
Components
Fx Fy Fz
Mx oMy Mz
Type of Display
Contout Legend

@ Applied Loads

Maximum Value 2.1412e+03

Write Min/Max Load to File
Detail Result

S
.

For Help, press F1

Moving Tracer

2. ‘MCT Command Shell’

MIDAS CIVIL NX

insert Command

5000000000, -21.8443,
5000000000, -7.28144,
5000000000, -16.99,

5000000000, -12.1357,
5000000000, -12.1357,
5000000000, -24.2715,
5000000000, -19.4172,
5000000000, -4.85429,
5000000000, -9.70858,
5000000000, -9.70858,
5000000000, -4.85429,
5000000000, -5.66334,
5000000000, -2.42715,

cooco0o0O0O00O0O00O0O0

0.00000000007§
0.0000000000, 0, O,
.0000000000, 0
0000000000, 0
0000000000, O
0000000000, 0
0
0
0
0

o

0000000000,
0000000000,
0000000000,
0000000000,

coococoo0o0o0o0

Frame-132 3224, -6.-10.995 3224, -6,-10.995 N:0,EO @ oo Fix for Stages @D Active Fix kN

vm v Nome v 2 |} 100% v

Procedure

Copy and paste the text into MCT Command Shell under Apps menu.
Extract data in the model file as text format using ‘Insert Data’ if you need. Check MCT Command List on Appendix in the online manual.
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Moving Tracer

MIDAS CIVIL NX

. 2. Check converted traffic loads

[-] Biastic Link 24

% Rigid Link 36

%% Node Local Axis 112

o>

Masses

* Loads to Masses '3

++ Static Loads

[5] Static Load Case 1 [Self Weight ; Self Weight]
t Static Load Case 2 [Wet Concrete ; Wet Concrets

: Static Load Case 3 [Barrier ; Barrier]

[5] static Load Case 4 [Median Strip ; Median Strip]
[5] Static Load Case 5 [Wearing Surface : Wearing S

[5] Static Load Case 6 [Prestress ; ]

_—- Static Load Case 7 [MVmaxMVMy343 ;]

1| Element Beam Loads 448

o

i Prestressing Tendon
) Tendon Property 1
! Tendon Profile 864

J#% Response Spectrum Analysis

LM e e

b v

For Help, press F1 Frame-1643 7.-888.0 7.-888,0 N0 E:O @ Zoom Fix for Stages @D KN vm v Nomev® | 100% v

Procedure

Check imported vertical static load Case.

MIDASIT



7 Concurrent Force

1. Click ‘Results Tables’

View s ture L E it P B

Force]

Tree Menu  Task Pane Shear-y Shearz Torsion Morment-y ek !
(kM) (kM) (kN-m) (kN-m)
Tables Works Group Report [REES] 1456 8180 %10 7 4 S I ‘ MV’ I d
z = os o o 4. Select oad cases
14.56 191.80] 94.10] 2128
14.66 191.80 94.10 212243
[=] works 191.80 94.10 2130.23
-194.24 -150.95 -453.98 5 ch k
= Eigenvalue Analysis [ Type=Eigenvecl s  — — . ec
) ; q »
-3 Moving Load Analysis Data [ Method 3 I 343 ! i
. n u t ion Dialog
= Construction Stage Analysis [ Stage -
=
-194.24 -150.95
Il Structures -194 24: -150.95 MNode or padcase/Combination Part Number
194 24 -150.95

+" Nodes 1674

-194.24] -150.95
I R =

[ Elements 2360 ZRGy(R

| Properties B MV(MV:all)

5] Mteril 8 B MV(MV:max)
ena

Select Type Element Type - (] MV(V:in

£ Time Dy Material(C&S) 2 — e P
7 Time DependentlerallCES) TRUSS [JcLCB2(CBC)
4 Time Dependent Material(Comp. Stre BEAM [_lcLCB3(CBC)
2 PLANE STRESS [JcLCB4(CBC)
7 Time Dependent Material Link 2 PLATE |

=]
-r-
00
mm
-
o0
fuafiles)
o0
2o

', Change Element Dependent Material I8 PLANE STRAIN |

AXISYMMETRIC

TENS-TRUSS
COMP-TRIISS

|cLCB5(CBC:

i

& Section 8

| Reinforcement 2

O 00
-
OO0
oD@
pogoay
OO0
jrsfes e}
o006
239

2
3
i)
=4
3
9
3

%7 Composite Section for Construction Stage 1
Boundaries

£ Supports 16

[-] Elastic Link 24
OK ‘ Cancel
% Rigid Link 36

£¥ Node Local Axis 12 6 . lo KI

[ Masses

" Loads to Masses 3
» ~ 4|+ [\Beam Force / ]

1
Procedure

The output comes from 5 points(Part i, 1/4, 2/4, 3/4, j) of elements.
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Text

Output

1. ‘View by Max Value Item...’

Start Page MIDAS- ,)
T Task P m i) Axial Shear-y Sifkar-z Torsion Moment-y Moment-z
xesMonu ) fesk Parie Elem | Load Part (kN) (kN) I N) I {kN-m) | (kN-m) (kN-m) |
Tables Works Group Report > 343 [MV(max) | 11325 2860 1456 791.60| 5310 214116 109,08
=" 33 |[MV(max) | 14| 128,60 1456 191.60] 941 213401 0801
343[MV(max) 2/4] 12860 1466 19180 941
343 |MV(max) 34 128 60 1456 | 19180 941
=1 Works A 343 MV(max) | J[1340] 128.60 1456 191.80 941 2. C ecC
343[MV(min) | 1[1325] 3420 1427 19424 -150 94
= Eigenvalue Analysis [ Type=Eigenvectors-Lanczos ] 343 |MV(min) 174 3420 1427] -19424] 150957 RR L
343 |MV(min) 274 3420 427 19424 9479
143 Moving Load Analysis Data [ Method=Exact ] i 34| -34.20| -14.27| -194.24| 9549
J[1340] 3420 1427 19424 T
¥+ Construction Stage Analysis [ Stage=Last 343 MV/(all) 1[1325] 128 60 1456
L tage Analysis [ Stagestast] 343 |MV(al) 1] 12860 14.56]
1 Shictnres 343 |MV/(all) 24| 128560 14 56
343 |MIV/(all) 3] 128 60 Load Cases to Display
* % Nodes 1674 343MV(@all) | J[1340] 128.60
< MVmaxMVMy343{ST)
|7 Elements 2360
RSX(RS)
[7] Properties R S‘_ﬂ R S]
[Z] Material 4 B MV(MV:all)
B MV(MV:max)
£ Time Dependent Material(C&S) 2 B MV(MV:min)
£ Time Dependent Material(Comp. Strength) 2 cLCB1(CBC)
5 cLCB2(CBC)
2 T nt M | Link
¢z Time Dependent Matenal Link 2 CLCB:][CBC]
Change Element Dependent Material property - 2360 cLCB4(CBC)
© Section 8 cLCBS(CBC:all)
cLCBS(CBC:max)
[ Reinforcement 2 cLCBS(CBC:min)
%5 Composite Section for Construction Stage 1 cLCBB(CBC:all)
R cLCBB(CBC:max)
£ Boundarnes
£ Supports 16
¥ 3. 0K’ ~
[ Elastic Link 24 ° OK Cancel
% Rigid Link 36 ]
%% Node Local Axis 12
[\ Masses

* Loads to Masses 3
< » « «|»\Beam Force / |

Procedure

‘View by Max Value Item...” option provides concurrent forces.
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Tendon Losses

Results

28

+
] Bridge Specialization
.

2. Click ‘Tendon Loss Graph’

Tree Menu  Task Pane [T\ Start Page MIDAS CIVIL NX e e g e R e ) o R e o Lo L B e, REsult-[Tendon Loss (Tendon Group)]
Tables Works Group Report PostCS 7.4
l .d S L] I- . ’
1. Select ‘Bridge Specialization vl __x
[5] works
£ Analysis Control Data Tendon Time-dependent Loss Graph

= Eigenvalue Analysis [ Type=Eigenve Tendon Spani-002 Stage |Stage5 v Step Last Step Animate Isometric

.15 Moving Load Analysis Data [ Method=E

o ing 'Y : [ Tendon Span1-002 Stage'Stage5 Stepilast ®

¥x Construction Stage Analysis [ Stage=La

160 ~f
3. Select Tendon/Stage/Step
T EIeent 2300 v
[7] Properties l) *r?‘)@ =
(=] Material 4 B 4% &
£} Time Dependent Material(C&S) 2 Z_f_m Ly ‘ i
& Time Dependent Material{Comp. Streng 3 : £ -

L L D D R R I N SR R B B
1 € 7 e 9 1 12 13 14 15 16 17 18 1% 20 21 22 23 24 25 26 27 28 29 30 31 32
Distance (m)

@ Time Dependent Material Link 2

& Section 8

[ Reinforcement 2 Close
%7 Composite Section for Construction Stz

£ Boundaries

£ Supports 16
[l Etastic Link 24

"X Rigid Link 36

Procedure

Check tendon losses with graph format.
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Tendon Losses

Analysis result

Tree Menu  Task Pane,

! Analysis Control Data
= Eigenvalue Analysis [ Type=E
.43 Moving Load Analysis Data [ !
¥ Construction Stage Analysis [
51 Structures
" Nodes 1674
1% Elements 2360
| Properties

[Z] Material 4

L

Time Dependent Material(C&¢

1 Time Dependent Material(Con

o

(2 Time Dependent Material Link

< Section 8

[] Reinforcement 2

Composite Section for Constn

Boundaries

‘i Supports 16

2. ‘Tendon Loss’

Node Local Axis 12

\ Masses
*(. Loads to Masses 3

Procedure

Check tendon losses.

|- [Tendon-Span1
|- [Tendon-Span2
|- [Tendon-Span3

Force Force(Elastic
AMter Immediate Loss)| =35t De’é"’“ Loss| ; Creep/Shrinkage Lass|  Relaxation Loss :;;‘fmi"ﬁ;:;’; Efoctive I
A ) Force(lmmediat (kN) v Loss) ective Num.
(kN Loss)
277890 04478 1.0161 32318 10071 48.0000
27.7890 04433 1.0160] 32349 -1.0071 48.0000]
277890 04433 1.0160] 32349 -1.0071 480000
27,7890 0.5029 10181 31942 1.0071 48,0000
277890 05029 10181 31942 -1.0071 48.0000
27.7890 05778 1.0208| 31431 -1.0071 48.0000|
27.7890 05778 1.0208| 31431 -1.0071 48.0000]
27.7890 06476/ 1.0233] -3.0954| -1.0071 480000
27.7890 0.6476 1.0233 3.0954 10071 48.0000
27.7890 07123| 1.0256 | -3.0513| -1.0071 48.0000/
27.7830 0.71123 1.0256 -3.0513 -1.0071 48.0000
27.7890 07718 1.0278| 3.0107| -1.0071 08832 48.0000]
27.7890 07718 1.0278| 3.0107| -1.0071 0.8832| 48.0000]
27.7890 0.6262 1.0297 2973 10071 0.8865, 48,0000
27.7890 0.8262 1.0297 -2.9736 -1.0071 0.8865 48.0000
27.7890 08755 1.0315] -2.9400] -1.0071 06895 48.0000]
27.7890 0.8755| 1.0315] 2.9400| -1.0071 | 48.0000]
27.7890 0915 1.0331] -2.9088| -1.0071 48.0000]
27.7690 09195 1.0331 29099 A.0071 48,0000
27.78%0 0.9585 1.0345 28833 -1.0071 48.0000
27.7890 0.9585 1.0345] 28833 -1.0071 48.0000
27.7890 0.9923| 1.0367| -2.8602 -1.0071 48.0000]
| 1.0357| -2.8602| -1.0071 48.0000]
| 3 1.0367 2807, 10071 48.0000
P 1.0367 -2.8407 -1.0071 48.0000
3. Select Tendon Group & | = &
1 1.0376 28247 -1.0071 48.0000
- ‘ ) | 1.0382 28121 A.0071 48.0000]
Stage and Cllck OK b 1.0382 28121 A.0071 48,0000
1.0387 28031 -1.0071 48,0000
— [ 10387 28031 -1.0071 48,0000
Tendon-Span1 Stage2 599)J 1.0841 1.0390 27976 -1.0071 48.0000
Tendon-Span1 |Stage2 5001 10841 10390 27976 10071 48.0000|
[Tendon-Spant Stage2 500/J 1.0870. 1.0391 27956 10071 48.0000
Tendon-Span1 Stage2 8011 1.0870 1.0391 2795 10071 48.0000
Tendon-Span1 Stage2 601)J 1.0848 1.0390 -2.7971 -1.0071 48.0000
Tendon-Span1 |Stage2 602|1 1.0848| 1.0390] 27971| 1.0071 48.0000
Tendon-Span1 |Stage2 502]J 10774 10388 28022 0071 48.0000
Tendon-Span1 |Stage2 6031 1.0774| 1.0388 2.8022| A.0071 48.0000
Tendon-Span Stage2 603J 1.0643 1.0383 28107 1.0071 48,0000
Tendon-Span1 Stage2 6041 1.0649 1.0383 28107 -1.0071 48.0000
Tendon-Span1 [Stage2 604]J 10472| 1.0377] 28228 1.0071 48.0000
Tendon-Span1 |Stage2 6051 1.0472| 1.0377| 2.8228| A.0071 48.0000
Tendon-Span1 |Stage? 505J 10244 10369 2.8383| 2.0071 48.0000
Tendon-Span1 Stage2 5061 1.0244 1.0363 28383 10071 48,0000
Tendon-Span1 | Stage2 606/J 0.9964 1.0359 28574 -1.0071 48.0000
Tendon-Span1 Stage2 6071 0.9964 1.0369 -2.8574| -1.0071 48.0000|
Tendon-Soan1 |Stace2 6071 27.7890 09633/ 103471 -2.8800/ -1.0071 48.0000!
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Tendon Losses

!

Analysis result

1. ‘Results Tables’

1 works

&

Analysis Control Data

= Eigenvalue Analysis [ Type=E
43 Moving Load Analysis Data [ !
¥x Construction Stage Analysis [
Structures

+ Nodes 1674

TZ Elements 2360

[7] Properties

] Material 4

£ Time Dependent Material(C&
£ Time Dependent Material(Con
(2 Time Dependent Material Link
&3 Section 8

(2] Reinforcement 2

%% Composite Section for Constn
Boundaries

(_:_ Supports 16

I | Elastic Link 24

+k* Rigid Link 36

4% Node Local Axis 12

\ Masses

*(. Loads to Masses 3

Tendon Elongation

Element El

2. ‘Tendon Elongation’

Procedure

Check tendon elongation.

Tendon Name Step Begin End Begin End Begin End
(m) (m) (m) (mj) (mj) (m})
Spani-001 001{first) 0.1095 01035 0.0002 0.0002 0.1097 0.1097
Span1-002 |Stage2 |001(first) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
Span1-003 Stage2 | 001(first) 0.1095 01085 00002] 00002 0.1097 0.1097
Span1-004 |Stagez  |001(first) 0.1095 01035 00002 0.0002 0.1097 0.1097
Spani-005 Stage2 | 001(first) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
Spani-006 Stage2 | 001(frst) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
—|Spant-007 [Stage2 |001(frst) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
___ |Spani-008 Stage2 001{first) 0.1095 01095 0.0002| 0.0002 0.1097 0.1097
Span1-009 |Stage2 | 001(first) 0.1095 01095 0.0002| 0.0002 0.1097 0.1097
" |Spani-010 |Stage2 | 001(first) 0.1095 01035  00002] 00002 0.1097 0.1097
Spani-011 Stage2 | 001(frst) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
" |Spant0i2 [Stage2 | 001(frst) 01085 01055 00002  00002] 01087  0.1097
Span1-013 Stage2 001{first) 0.1095 0.1095 0.0002| 0.0002 0.1097 0.1097
" |Spant-014 |Stage2 | 001(first) 0.1095 0.1095] 0.0002] 0.0002 0.1097 0.1097
" |Spani-015 |Stage2 | 001(first) 0.1095 01035  00002] 00002 0.1097 0.1097
Spani-016 Stage2 | 001(frst) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
—|spant0t17 [Stage2 001 (frst) 0.1095 0109 00002 00002 0.1097 0.1097
___ |Spani-018 Stage2 001first) 0.1095 0.1095 0.0002| 0.0002 0.1097 0.1097
Span1-019 |Stage2 | 001(first) 0.1095 01095 0.0002| 0.0002 0.1097 0.1097
" |Spani-020 |Stage2 | 001(first) 0.1095 01035  00002] 00002 0.1097 0.1097
Span1-021 Stage2 | 001(first) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
" |spant022 [Stage2 | 001(frst) 01035 01085 00002  00002] 01087  0.1097
___|Spani-023 Stage? 001first) 0.1095 0.1095 0.0002| 0.0002 0.1097 0.1097
Span1-024 |Stage2 | 001(first) 0.1095 0.1095] 0.0002] 0.0002 0.1097 0.1097
"~ |Spani-025 |Stage2 | 001(first) 0.1095 01085  00002| 00002 0.1097 0.1097
Spani-026 Stage2 | 001(first) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
__ |Spanit-027 |Stage2 |001(first) 0.1095 0.1085 | 0.0002| 0.0002 0.1097 0.1097
___ |Spani-028 |Stage2 001(first) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
Span1-029 Stage2 | 001(first) 0.1095 01085 00002 0.0002 0.1097 0.1097
" |Spani-030 |Stage2 | 001(first) 0.1095 01085  00002] 00002 0.1097 0.1097
Spani-031 Stage2 | 001(first) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
Spani-032 Stage2 | 001(frst) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
" |Spant033 [Stage2 |01 frst) 01085 01055 00002 00002 01097  0.1097
~ |Spani-034 Stage2 | 001(first) 0.1095 01085 00002] 00002 0.1097 0.1097
Spani-035 |Stage2 | 001(first) 0.1095 01085 00002 0.0002 0.1097 0.1097
Spani-036 Stage2 | 001(first) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
Spani-037 Stage2 | 001(frst) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
—__|Spant038 [Stage2 001 (frst) 01085 01085 00002 00002  0.097|  0.1097
—__|Span1-039 Stage2 | 001(first) 0.1095 01085 00002] 00002 0.1097 0.1097
Span1-040 |Stage2 | 001(first) 0.1095 01085 00002 0.0002 0.1097 0.1097
" |Spani-0a1 |Stage2 | 001(first) 0.1095 01085  00002| 00002 0.1097 0.1097
Spani-042 Stage2 | 001(frst) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
Span1-043 |Stage2 |001(first) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
Span1-044 StageZ 001{first) 0.1095 0.1095 0.0002| 0.0002 0.1097 0.1097
Span1-045 |Stage2 | 001(first) 0.1095 01095 0.0002| 0.0002 0.1097 0.1097
Spani-046 |Stage2 | 001(first) 0.1095 01035  00002] 00002 0.1097 0.1097
Spani-047 Stage2 | 001(frst) 0.1095 0.1035 0.0002 0.0002 0.1097 0.1097
Snani-N4R Stana? N0 ifirat) n 198 n 1nas n non n nnn2 n1na7 n 1097
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Results

Analysis result Load
Combination Table

Bl Start Page MIDAS CIVIL NX

Tree Menu  Task Pane

~ ~| ~

1. ‘Mode Shapes’ — ‘Vibration Mode Shapes’

Mode Shapes

Vibration Mode Shapes 2 . ‘ M od e 2’

adode Numbers)

®
e 3. Check on ‘Legend’ and ‘Contour’
O Md-XYZ

Type of Display

Undefori

Values Legend
Animate Contour

4. ‘Apply’

Check mode shapes
Check on ‘Repeat Full Cycle’ on ‘Animate ..." option if full cycle of the shape is preferred.

MIDASIT



Mode Shape

Apps

o B B

Influ Influ Moving
Liny o

Results

Start Page MIDAS CIVIL NX Result-[Eigenvalue Mode]

Tree Menu Task Pane o Node | Mode ux I uy

Mode Shapes

H {f Period | |
. . No CI I c k eee l (sec) Tolerance [ | |
Vibation Mode Shapes 1| 89713 1449879 0.0000e+00 | [ I
2| 12.928039 | 2057561 | 0486012 0.0000e+00 | | |
Load Cases(Mode Numbers) 1 3' Vizgsqra'ss" 2}55’9574{ 0350022' g.@is' rz" ‘ i 5 ‘
] 22151129 35625462 0283651 3991168 [ [
Mode 2 5| 23365703 3718767] 0.268906 43629055 I [
6| 27.071361| 4308541 0232097 97862045 | |
- 7| 27141516 4319706 0.231497| 4015744 | |
8 30.110774| 4792279 0.208669 | [
Componenis 9| 30 369833 4833509 0.206889 3708535 [ [
10 30 566520 4864813 0205558 8 6292¢-36 | |
Md-X Md-Y Md-Z
Mode | TRANX _TRAN-Y ~ TRANZ ROTN-X ROTN-Y ROTN-Z _
Md-XY Md-YZ Md-XZ No [TMASS(%) | SUM(%) | MASS(%) | SUM(%) | MASS(%) | SUM(%) | MASS(%) | SUM(%) | MASS(%) | SUM(%) | MASS(%) | SUM(%) |
1 97.10] 9710 0.00] 0.00 0.00] 0.00| 0.00] 0.00] 0.02] 0.02 0.00] 0.00]
O Md-XYZ 2 0.00 97.10 77.70| 7770 0.00| 0.00 0.08 0.08 0.00| 0.02 0.00] 0.00
3| 0.00] 97.10] 0.00] 77.70 062] 062 0.00] 0.08| 0.00] 0.02 0.00] 0.00
Type of Display 4 0.00] 97.10 0.00| 77.70 0.00 062 042 049] 0.00| 0.02 0.00] 000
5 0.00 97.10 0.00| 77.70 0.00] 062 0.00 049 62.33| 6235 0.00| 0.00
Undeformed [ 6 0.00] 97.10| 0.00] 77.70 0.00] 062] 0.00] 049] 0.00] 6235 0.14] 014]
7| 0.00] 97.10] 0.00] 77.70 63.10] 6372| 0.00] 049] 0.00] 6235 0.00] 0.14]
Values Legend 8| 0.00] 97.10] 0.00| 77.70 0.00] 6372 0.00] 0.49] 0.00] 6235 5338 5351
9| 0.00] 97.10] 0.00| 77.70 0.01] 6373 0.00] 049 0.00] 6235 0.00] 5351]
(il & Contour 0] 288  9999) 000 7770 000 6373 0.00] 049] 090 6325 000 5351
Mode TRAN-X TRAN-Y TRAN-Z ROTN-X ROTN-Y ROTN-Z 1
No | MASS SUM MASS | SUM MASS | SUM MASS SUM MASS | SUM | MASS | SUM
1 236184] 236184 0.00| 0.00 0.00| 0.00| 0.00| 000 38622 38622 0.00| 0.00
2| 000 236184| 1889.94| 1889.94 0.00] 0.00] 5253 5253 000 38622 494 494
3 000 236184] 000 188994 1513 15.13 0.00 5253 000 38622 0.00| a9
4 000 236184 004 188998 0.00] 1513 28256 335.09] 000 38622 0.24] 518
5 0.00] 236184] 000 1889.98 0.00] 1513 000  335.09]1228613.28 1228999 49 0.10] 528|
6| 000 236184 000 1889.98 0.00] 1513 001| 33510 0.00/ 122899949 279070 279598|
7| 000] 236184] 000 188998 153474| 154987 000[ 33510 10.00[ 1228999 49 000 279599
8 000 236184 000 188998 000 154987 034 33544 0.00| 1228999 49| 1087601.13| 1090397 11
9] 000 236184] 000 1889.98 036 155023 000 33544 0.00[ 1228999 49 0.00[ 1090397 11|
0 243199 000 188998 [ 155023 0.00 33544| 17687 67| 1246687 17| 149(1090398 61
TRAN-X ROTN-Y
1 No [ Value [ Value Value | Value | “Value Value |
1 4860 0.00 0.00 0.00] 0.00 000
2 0.00] 4347 -0.00] 0.00 0.00 0.00
3 0.00| -0.00 389 0.00 0.00 0.00|
4 0.00| 0.19| 0.00] 0.00] 0.00 0.00
5 -0.02| 0.00| -0.00 0.00 0.00 0.00
I 8 000 0.00] 000 0.00] 000 000
7 0.00| 2000 3918 0.00 0.00 0.00
‘ ‘ [ 0.01] 0.02] 0.00] 0.00] 0.00 0.00

Procedure

| 8|
« | » |\Eigenvalue Mode / Participati

Accumulated modal participation masses should be over 90%.
Increase the number of modes on Analysis menu if it is less than that.

on Vector Mode [
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Overview

= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load
- Time Dependent Material
- Moving load
- Response Spectrum Analysis
= Analysis

- Moving Load

= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
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PSC Design

Tree Menu  Task Pandg

Mode Shapes
Design Code
{ H ’
1. ‘PSC Design
Maximum nominal aggregate size (8.2.4.2)
Miode 2 -] dg 0016 .

Crack Control

Amendments

Maximum Increment of Steel Stress

4. ‘Amd 2:2024’

Multi-Modes

Oulput Paramaters

2. ‘Design Code Option’ | e

Transfer Check

3. ‘AS 5100.5:17’

Senviceability Imi staie

Control of Cracking

O Md-XYZ
& Flexural resistance
Type of |
Rl Ty Shear resistance
Undeformed
Torsional resistance
Values & Legend

Animate @ Contous 5. lselect AIII

.

Enter output parameters

6. ‘OK’

HATURALPERIOD=
4.706E-01

MIDASIT



PSC Design

Modify Composite Concrete

Matenial List

1D Conc.(Gird... Main-bar(G... Sub-bar(Gi... Conc.(Slab) Mz
El [Eigenval 1 C50 Cc50

2. Select material v x

Sre

Tree Menu  Task Pane

e 1. ‘Modify Material’

£ Analysi Girder
= Eigenvalue Analysis [ Type=E Concrete Material Selection
(3 Moving Load Analysis Data [ ! Code AST7(RC ~| Grade Cs0 (%]
¥y Construction Stage Analysis [ Specified Compressive Strength (fclfck) kM/m’

I Structures mpressive StrengieePNSTe:. fci (Pre-tension) KNjm?

HATURALPERIOD=
4. T0EE-01

+ Nodes 1674 rete Factor (Lambda)

[ Elements 2360

'7 Properties
- Grade of Main Rebar kM/m*
L) Material 4

Grade of Sub-Rebar kN/m*

£ Time Dependent Material{C&s
B Time Dependent Material(Con Slab
Concrete Material Selection
¢ Time Dependent Material Link
P Code
&3 Section 8
. Specified Compressive Strength (fclfck)
[ Reinforcement 2

Light Weigl rete Factor (Lambda)

% Composite Section for Constn
Rebar Selection
= Boundaries

Code

AS17(RC

o
Supports 16
i de of Main Rebar

[l-]l Brastic Link |24

A Rigid Link |36

55 Mot e s O 3. ‘Modify’ & ‘Close’

™ Masses

+(* Loads to Masses |3

Procedure

Enter parameters for MIDAS CIVIL NX to calculate Capacity of the section
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Pushaover Design

art Page MIDAS CIVIL NX [Result-[Eigenvalue Mode]

Tree Menu

Tree Menu Task Pane

General Steel Concrete SRC PSC CPG Rating(PSC) F 1. lDesign Position’

Position for PSC Design

Option

© Add/Replace Delete 2. ‘341t0350’ Enter @

Moment Resistance

None | J Ol&l

Shear Resistance
None I J [« JE-N]

3. Apply

[ o |

Procedure

Enter elements to consider for Design calculation.

MIDASIT



PSC Design

Design

74
Z5

PSC Design

Menu Start Page MIDAS CIVIL NX Position for PSC Design

Tree Menu Task Pane

General Steel Concrete SRC PSC CPG Rating(PSC) F

1. ‘Output Position’

Position for PSC Output -

Option

0 AddReplace Delete 2. 1343’ Enter

Moment Resistance ®

Pasitive Moment

None I J  Ql&l)
MNegative Moment

None I J  0l&l

Shear Resistance

None | J Ol&)

Torsional Resistance

None | J QIl&)

3. Apply

[ ]

Procedure

Enter the elements for Excel report.
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PSC Design

Start Page MIDAS CIVIL NX osition for PSC Design
Tree Menu Task Pane

General Steel

Concrete SRC PSC CPG Rating(PSC) F
Y X
Position for PSC Qutput v { f H )
: 1. ‘Perform Design
Option
0 AddReplace Delete
Moment Resistance ®

Pasitive Moment

None I J  Ql&l)
MNegative Moment

None I J  0l&l

Shear Resistance

None | J Ol&)

Torsional Resistance

None | J QIl&)

Procedure

MIDASIT



PSC Design

Desion

Tree Menu  Task Pane

Design Results

PSC Design Result Diagram

PSC Result Diagram o

Load Cases/Combinations

ALL COMBINATION ~

Option 57}

B e
O Force Safety Factor 3.58235e403
2.38823e+03
e 1.134126403
0.00000e+00
Components
O Flexure-y
Shear
Torsion
Positive Negative

Ulimate Force/Criteria Diagram

color |~ Thek 2

Diagram Option

Scale Factor 1
Fill Type
No Line O Saolid
Direction
Global © Major Axis
O Local Minor Axis

Procedure

Capacity/demand diagram is shown for the element which are assigned under ‘Design Position’.
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Design Results

1 PSC Design

Design
26

Result
Tables~

S

ntrol at Tre

Start Page

MIDAS CIVIL NX Position for P! ) , z = ath

Tree Menu Task Pane

Flexur
1.31353e+04
22404

PSC Design Result Diagram

74708404
Load Cases/Combinations

.55253e+03

ALL COMBINATION -
Option
O Force Safety Factor

Stress

Components
O Flexure-y
Shear

Torsion

— Check various design results with table format

Ultimate Force/Criteria Diagram

color |~ Thiex 2

Diagram Option

Scale Factor 1
Fill Type
No Line © Solid
Direction
Global © Major Axis
O Local Minor Axis

Table shows the results for the element which are assigned on ‘Design Position’.
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PSC Design

Start Paos

I MIDAS CIVIL NX
1. Design Condition

Position for PSC De<ign

Tree Menu Task Pane

Design code [ Elemer: [ Made(] | Z
Design Results | ASSI00:5-17 Amdz:zd | 343 | 1
PSC Design Result Diagram M Section P'°°;::Z‘:Type | lExceI Reportl ¥ X
| Composite |
e - Gross sestion - Transformed sestion
ALL COMBINATION ~ Before After Before After
H L mml 520 TETE0 H L B0 BED
B immi i FEE0 B Fimmi ] FEE0 Q@
LT [l (] i E 53 o i B3 E )
O Force Safety Factor S ] T i g [l BT E 5D
B, ) £ TR EAlE 1680 E+06 B, 604 Ev05 1 i
Stress [ () TR ECH §EEE [ e B35 Eddi 4 257 Ex
5, ) 5 i B E 4 HTT ENGE 5 o i B 4 348 Evda
S, (mm) 3 455 ELE B3 EADE 3, itmm 5700 Evda {662 Evdd
S, i(mm?) 6.550.E+03 S, ilmm’l 6.554. E+05
Components 5. me) 3586 E408 - 5365 EviE
CAR=ras M Materials
Shear -Cancrete
V. E. Fove= 0BT,
Torsion MPa) MPs] MPa) o !
[ Girder 50,000 34500000 4243 085 00
| ik 0600 SEE00. G0 ERE i (%]
o NeDae o= 101 003 within the it of [ 57 ;. 0 5]

* = 1.05-0.007 [withir the limits of 0.67 =y = 0.85)

Ulimate Force/Criteria Diagram
- Prestressing steel Information

Color - - Thick 2 T P Bond d, B, Strength (MPa] E,

type [mm) [mm] E, [N MP3)
Diagram Option T | S Spar309E | Bond 14350 790.0 A BE33. 2050000
B R Bnd JEE fEi] RS ] S A EEERG0 O

Scale Factor 1
A R T Band I e EES T EEEETEEENG0 0
Fill Type 3 R B EEE fEi] RS ] S A EEERG0 O
B AR T Bard TR e EES T EEEETEEENG0 0
No Line O Solid & Spana-092 | Bond 55,0 .0 [N s 2050000
T A e Band 550 e EES T EEEETEEENG0 0
23T B R Bnd I fEi] RS ] e =]
Global © Maior Axis 8 A RS Band TEEE e EES T EEEETEEENG0 0
S A S Band I fEi] RS ] S A EEERG0 O
OLocal Minor Axis kil & Spani-031 Bond 4850 400 (55N EK] S05060.0
BTTE Bnana-iEl T B 455 T 5 ST A ET T E0E T
| Close | Appl

Procedure
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4 Smart Report

& &

Text - c Connect Plug-in
Editor

Tree Menu  Task Pane T [TT) Link Result-[Beam Force] Result By Max Value-[Beam Force] Result-[Tendon Loss (Tendon Group)] Tendon Elongation Result-[Eigenvalue Mode] Tables Works Grol
ﬁrk 6 Report Tendon Elongation Element Elongation Summation
ables lorks Group Repol ~
oo Tendon Name Stage | Step [ pegn End Begin End Begin End ) Dynamic Report
(m) (m) (m) (m) (m) (m) S
| 010%] 00002 0.0002 01097 0.1097 atig
& wo . ‘ . ) 035 01095 0.0002 0.0002 0.1097 0.1097 B Uni
. 095/ 01095]  00002]  00002]  01097|  0.1097| Unit
& 1- CI'Ck DynamIC Report Ta ble 035| 01095 00002 0.0002 01097 0.1097| o
095| 01095 00002 00002 01097 01097 Reference DB
095] 01035 00002 0.0002 01097 01097 .
on the context menu oss| 01095 ooo2| 00002  otoe7| o105 fciages
95| 0.10%5 0.0002 00002] 01097 0.1097 . )
- e 095 o R bl ! User Defined Images
: ; [ Spani-010 001(frst) 0.1095 ynamic Report Table
Anal -ta ] —] ! | . ™
#x Construction Stage Analysis [ Stage=La ‘ Spani01] [o0rst) 0.10%| 2 CI I c k lo KI [ Image Files
1 [ Spani-012 [00t(irst) 0.1095] ° Name | TDNElong
£ Stnictues Spant 013 001 (frst) 01095 7 Tables
o Spani-014 0.1095 01035 c
SN 1 Components
odes 028 Spant-015 [Stage2 01095 010%]  00002] ‘
T Elements 2380 [ Span1-016 [Stage2 01095 01095  0.0002] [ d @ Tendon Name
* [ Span1-017 [Stage2 0109|0109 0.0002] 0002 97\ |@stage
- ; [ Span1-018 Stage2 01095 0.0002| [ St .
[Z] properties & ol - @step (S | Tabl
;._gp“":zgg _:‘ageg | i | 0.0002| 8 Tendon Elongation o PRECR RO
tage! 3 =
[Z] Material 4 - Lo @ Element Elongation 52 Section Summa
- Sz 2 o
& T siotariol [ Spani-02 |Stage 2 1.0
t Time Dependent Material(C&S) 2 ’ Spant-023 [Stage2 o0t e 1: Pier Column
. P [ Span1-024 Stage2 |001(first) -
& Time D t €3 s e
S omp. Sreng i s pant 025 [Stage2 |001(frst) 25 2 Pier Cap
= - [ Spani-026 [Stagez—[001(irst) N
(2 Time Dependent Material Link 2 | — Span1-027 |Stage2 1001(first) 3: Cross Beam
o : Span1-028 Stage2 |001(frst) -
= an 1-028 01(frst) 5 e
S Section [ [ Span1-029 Stage2 |001(frst) 25 5 Comp_Precast
e P | Span1-030 |Stage2 1001(first) | Cancel 3 ae
£ Reinforcement (2 Spant-031 [Stage2[001(frst) 0.1097] 6: Comp_Precast
- : : e | Span1-032 Stage2  |001(first) 01097 0.1097 =
& C Section for C e e 3 [Stage2 | [ 01097 2%, 7: GirderWizRectangle_7
& : [ Spa Stage2 0.1097 e ;
£ Boundaries I Spant 0% Stage2  [001(frst) B — _— 01057 2%, 8: GirderWizRectangle_8
& supports B [ Spani-036 [Stage2 (001 (frst) 01095] 0109 00002 0.0002 01097 01097 P
S Span1-037 [Stage2 (00 (irst) 01095 01095  0.0002 0.0002 01097 01097 &% Reinforcement of Sections
e Span1-038 Stage2 _|001(frst) 0.1095 0.1095 0.0002 0.0002 0.1097 0.1097
| Elastic Link 24 — ! ! ! 1 ! :
671 Elestic Link [ [ Span1-039 Stage2  |001(frst) 01095 0.1095 0.0002 0.0002 0.1097 0.1097 5 : Comp_Precast
X [ Spani-040 Stage2 | 001(frst) 01095 0.1095 0.0002 0.0002 01097 0.1097
L R 0 =
# Rigid Link {58 Spani-041 [Stagez |00 (frst) 01095 01095 00002 0.0002 01097 0.1097 [ 6: Comp_Precastd
v ; Spani-042 Stage2 |01 (frst) 01095 01095 0.0002 0.0002 0.1097 0.1097
44 Node Local A — ! ! { 1 1 i !
34 Nods L ocal A s g [ |spant043 [Stage2 _001(frst) 01085 0103  00002] 00002 01097  0.1097 &) Composite Section for C.S.
Al [ Span1-044 Stage2 |001(first) 0.1095 01095 0.0002 0.0002 0.1097 0.1097| e -
= | Span1-045 |Stage2  |001(first) 0.1095 01095/ 0.0002 0.0002 0.1097] 0.1097 £, 1:5:Comp_Precast [ Stage=Stage2 ; Type=Composite-PC ]
v [ Spani-046 Stage2  |001(first) 01095 01095 00002 0.0002 01097 01097 ;
fLoads o Masses 23 [ |Spant047 Stage2 __|001(frst) 01095 01095  00002] 00002 01097  0.4097 & Table Templates
! Qennt N0 s 2. 1001 Scasy. 04005 010041 00002 n nnnn nane7! n o7
» + 4|+ |\ Tendon Elongation / ] [A) Charts
For Help, press F1 Node-858 U: 60, 8.88, 0 G: 60, 8.88,0 N:0,E 0 N vm ~2 |

Procedure

Execute Dynamic Report Generator and drag & drop the figures and the tables from Tree Menu to Microsoft Word.
Add all input & output figures & tables to Tree Menu by clicking on ‘Dynamic Report Table’ on the context menu.
Modified results will be updated after re-performing analysis automatically by ‘Dynamic Report Auto Regeneration’.
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1 05 MCT Command Shell

Tree Menu Task Pane MIDAS CIVIL NX

TaH . .
Find command from the online manual

(- Appendix — MCT Command List)

o =etup

T“ Unit
1 Reference DB
‘“' Images

[, User Defined Images

2 Image Files

™ Tables

Modify or add functions with text format.

Save text data for specific functions(section,
load, boundary, analysis and etc.)

so it wouldn’t be necessary to input same input
data for various model files.

E&E

4

; 1SEC,

H ISE'ﬁr
; 1SEC,
; 1SEC,
; 1SEC,

Extract only the text data on the command
from the model file.

Command or Data

*SECTION Insen Data

Insert Command

Apply the text data to the model file. |

AREA, ASy, A
CyP, CyM, C
Yl, Y2, ¥3
TYPE, SN

D1, D2, JSRC)
TYPE, SYARME,
TYPE, JNAME,
TYPE, /SNAME,
TYPE/ SNAME,

ogl, D12, D13,

[OFFSET], bsD,
[OFFSET], b3D,
[OFFSET2], bSD, bWE, SHRPE, 1yVAR, izVAR, STYPE
[OFFSETZ2], bSsD,

[OFFSET], bSD, DWE, SHAPE, ELAST, DEN, POIS, POIC, SF, THI

NAMEl, NRMEZ, D1, D2
D1z, D13, D14, D13,

bWE, SHAPE, 1, DB,
bWE, SHAPE, 2, D11, D2

bWE, bHUMBLY. SHAPE, 1yVAR, izVAR, STYPE

pl4, D15, D16, D17, D18

Al, ASyl, ASz1, Ixxl, Iyyl, Izzl
CyPl, CyMl, CzPl1l, CzM1l, QvyBl,

QzBl1, PERI OUT1, PERI IN1, Cyl, Czl

Close
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1 06 Tendon Template

Menu - Structure — Wizard — PSC Bridge — Tendon Template

@ Use Prafix Mame

Assigned Elements

m 163 ~ /

Select elements to apply tendons

o Mame
strand_001
strand_002
strand_003
strand_004
strand_005
strand_006

S B Wk = F

Tendon

Plane View
Elevation View
Section

163

Pos

Property

Tendon
Tendon
Tendon
Tendon
Tendon
Tendon

Add

Add the selected elements

Set Property

I Move/Copy

Select tendon from the drawing view at the
bottom of the dialog by drag the mouse
and move or copy the tendons

I Export I

I Auto Generation I

Import tendon template from other model files

Reset Name

Export inputted tendon template data

Generate tendons automatically for typical
section

N

_|.

2.030m

Import tendon template from the previous
model file it the section is typical for the
projects, so it is not necessary to model the
tendon repeatedly.
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1 0 7 Import tendon from AutoCAD

Menu - Tools — Tendon Profile Generator

1.Import the.DXF file which contains the tendon profile.

2.Select the layer with the tendon profile.

3.Enter tendon name.

. |h1: Tables RUNHRN Group Report

1 .2.3.4.56.7.8.9.10 11 1213141516171818.20 e e ool Do } 4.Enter appropriate tendon property. The ‘tendon property’ should be predefined in
_'St'uch_mes
* EQ’ZTE"SZ; ) the model file.

A |DHFFle  [D:\webinar\HBS\gilsge\Voide Search r P?“;:::E ;m ]

1 . . .
Avalatie Laers Selected Layers 2.5 tendon out [ Type=intemal|  5.Enter the element numbers to which the tendon profile has to be assigned.

o .
LA - )
&l I 6.Click on locations shown by step no.6 to 9 in sequence. This is to select the starting
e gltendon1 point of the tendon and the x-z plane coordinates for the tendon
Propetty tendon out
AssigredElements |1 ko 20 10.Click on locations shown by step no.10 to 13 in sequence. This is to select the
Curve Type Spline -
| DimesTender ' starting point of the tendon and the x-y plane coordinates for the tendon
Referance Axs " Straight * Element
2 plane 14.Enter the element number at which the tendon has to be inserted.
o:“,g,n P ok [7-7000. 6.0000. 0 o1
. #2 plane tendon@)) 15.Enter the required offset distance for the profile insertion if necessary.
Origin Point| [5000 3577 a0 e
0 Wnetendon_@ 16C||Ck Add
mrot @ e vl [1 | D) 17.Then OK to create the tendon coordinates on text format.
Offset v [o z D5, @
= | 18.Copy the content

19.0pen MCT Command Shell from Apps > MCT > MCT Command Shell

- . @ Add || v | oo | ) , .
31,6951, 21,5174, 0,000 ©_ X | o | 20.Paste the contents in the ‘MCT command shell’ dialogue box

21.Click ‘Run’. The profile should now be inserted in the model.

MIDASIT
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= Properties
- Material / Section
= Prestressed Composite Bridge Wizard
- Layout
- Section
- Tendon
- Load
- Construction Stage
= Load

- Time Dependent Material
- Moving load

Appendix. Load Combinatio

= Analysis

- Moving Load

= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
- Tendon Losses
- Mode Shape
= Design
- PSC Design
= Tips
- Smart Report
- MCT Command Shell
- Tendon Template
- Import tendon from AutoCAD
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9 Appendix. Load Combinations

Automatic load combination function defines load factors based on Static Load Case Type according to AS5100.2:2017.
Static Load Cases function includes any load functions from Static Loads and Temp./Prestress Load Type.

Static Loads

Static Load Cases

General  Steel Design Concrete Design  SRC Design Composite Steel Girder Design
T Load Combination List Load Cases and Factors
fase Al Erad Case S No Name Active Type E | Deserip LoadCase Factor
» 1 ¢cLCB1 Strengt  Add rUsSA 1z » Dead Load(CS) 1.3500
Type -~ Qelele 2|cLCB2 Strengt | Add N ULS A 1.7 Erection Load 2(CS) 1.3500
User Defined Load (USER) 2 3|cLCB3 Strengt | Add I ULSA 0C¢ *
Description | 024 Load (D) 4lcLCBA Strengt | Add I ULS A 0C
Dead Load of Component and Attachments (DC) 5|cLCBS Strengt I},Add [T uLsB:1¢ .
T B - p von
No Dead Load of Wearing Surfaces and Utilities (DW) 6|cLCBE Strengt " Add Ir ULSB: 1 °‘ 2 e
> 1 188i{powndrag (DD) 7lcLcB? Strengt  Add I ULSB: 1 O T LR
We|Weight of Leveling, Insulating, Protection (LIP) 8/cLCB8 Strengt  Add I uLsB: 1€ Cocde Selecton
4 Weight of Pavement (PL) 9/cLCBY Strengt  Add I ULSE 1. Steel  © Concrete SRC Steel Composite
8l \weight of Ballast (BL) 10/cLCB10 Strengl  Add I ULSE 1( DesignCode | AS 5100217
Mex cLCB11 < g
Earth Pressure (EP) 11/cLCB11 Strengt | Add EULS E: 1.C Maricehefon o Caaeicion Siaga L e Case
WE| Active Earth Pressure for Native Ground of Non-cohesive Soil (EANN) 12|cLCB12 Strengt |Add I ULSE:1.( O STOny S Only ST-CS
Pre| Active Earth pressure for Native Ground of Cohesive Soil (EANC) 13|cLCB13 Strengt  Add T JULS H:1.C = S
MV{Active Earth Pressure for Made Ground of Non-cohesive Soil (EAMN) 14/cLCB14 Strengt  Add I JULS H: 1. -
* Active Earth Pressure for Made Ground of Cohesive Soil (EAMC) 15/cLCB15 Strengt _ Add [ JULS H:1.( Bridge Type
Passive Earth Pressure for Native Ground of Non-cohesive Soil (EPNN) 16/cLCB16 Strengt | Add [ JULS H: 1. SLoad Factors for Permanent Loads
Passive Earth Pressure for Native Ground of Cohesive Soil (EPNC) 17|cLCB17 Strengt | Add [ ULSH:1.( T load e
Passive Earth Pressure for Made Ground of Non-cohesive Soil (EPMN) 18/cLCB18 Strengt  Add I JULS H: 1. = s —
Passive Earth Pressure for Made Ground of Cohesive Soil (EPMC) 19/cLCB19 Strengt  Add I |ULS H: 1. — 120 IB[ess]o0
Horizontal Earth Pressure (EH) 20|cLCB20 Strengt  Add I ULSH:1.C =
Vertical Earth Pressure (EV) 21/cLCB21 Strengt  Add r ULS K 1.C Superimposed Dead Load 200 080 ©
Earth Surcharge Load (ES) 22|cLCB22 Strengt  Add I |ULS K: 1.C ol 150 JCJ 070 1O
Locked in Erection Stresses (EL) 23/cLCB23 Strengt | Add I ULSK:1.C Groundwa ad 1.00 100 ©
Live Load Surcharge (LS) 24/cLCB24 Strengt | Add r ULS K 1. RS Reduce Safety
Live Load (L) 25/cLCB25 Service Add ™ |SLS Movin 1S - Increase Safety
Overload Live Load (LP) 2%l FR2A Qanira | Add r |2 & Mouin T
Live Load Impact (IL)
Overload Live Load Impact (ILP) Fosd TrateCase -
Centrifugal Force (CF) R oo Em
Braking Load (BRK) m
n - Longitudinal Force from Live Load (BK)
Crowd Load (CRL) -

MIDASIT



11 0 Appendix. Load Combinations

List of Static Load Case Type in MIDAS CIVIL NX

Static Load Case Type *Excluded Static Load Case Type *Excluded
Dead Load D Crowd Load CRL X
Dead Load of Component and Attachments DC Prestress PS
Dead Load of Wearing Surfaces and Utilities DW Buoyancy B
Downdrag DD X Ground Water Pressure WP
Weight of Leveling, Insulating, Protection LIP X Fluid Pressure FP
Weight of Pavement PL X Stream Flow Pressure SF X
Weight of Ballast BL X Wave Pressure WPR X
Earth Pressure EP Wind Load on Structure W
Active Earth Pressure for Native ground of Non-cohesive Soi EANN X Wind Load on Live Load WL X
I Settlement STL
Active Earth Pressure for Native Ground of Cohesive Soil | EANC X Creep CR
Active Earth Pressure for Made Ground of Non-cohesive Soil| EAMN X Shrinkage SH
chtive Earth Pressure for Ma.de Ground of Cohesive Spil EAMC X Temperature T
Passive Earth Pressure for Naéli\l/e ground of Non-cohesive S EPNN X Temperature Gradient PG
Passive Earth Pressure for Native Ground of Cohesive Soil | EPNC X Collision Load co
Passive Earth Pressure for Made Ground of Non-cohesive So Vehicular Collision Force T
il EPMN X Vessel Collision Force Ccv
Passive Earth Pressure for Made Ground of Cohesive Soil | EPMC X Earthquake E
Horizontal Earth Pressure EH Friction FR X
Vertical Earth Pressure EV Ice Pressure IP X
Earth Surcharge Load ES X Construction Stage Load CS X
Locked in Erection Stresses EL X Erection Load ER X
Live Load Surcharge LS X Rib Shortening RS X
Live Load L X Grade Effect GE X
Overload Live load LP X Roof Live Load LR X
Live Load Impact IL X Snow Load S X
Overload Live Load Impact ILP X Rain Load R X
Centrifugal Force CF Soil Heaving SHV X

Load combination has to be defined manually for the excluded load case types if it is necessary.

*Excluded : Excluded load case types are not included in the automatic load combinations.

MIDASIT



1 Appendix. Load Combinations

MIDAS CIVIL NX decides load factors according to AS5100.2 based on load type of Static Load Cases.

For example, if user define a load case which type is Dead Load(D) or (DC), 1.20 or(and) 0.85 would be applied as a load factor from auto
generation of load combination for Ultimate check. And 2.0 or(and) 0.7 would be applied for Dead Load of Wearing Surfaces and Utilities(DW).
Both ‘reduces safety’ and ‘increases safety’ factors are generated when ‘Both’ option is checked on.

AS 5100.2 : 2017 LOAD FACTORS

Limit state Static Load Case Type from midas Civil
Loading
Ultimate Serviceability Dead Load D
Steel 1.10 1.0 Dead Load of Component and Attachments DC
Dead load of structure that | Concrete 1.20 1.0 Dead Load of Wearing Surfaces and Utilities DW
reduces safety Conecrete at transfer of prestress 1.15 N/A o
Automatic Generation of Load Combinations X
Timber 1.25 1.0
Option
Steel 0.90 1.0 O Add Replace @ Add Envelope
Code Se 0
Dead load of structure that | Sonerete 0.85 1.0 pespncHn
s safety . Steel O Concrete SRC Steel Composite
increases satety Concrete at transfer of prestress 0.90 N/A
DesignCode | AS 5100.2:17
Timber 0.80 1.0 ) -~
Manipulation of Construction Stage Load Case
Permanent 20 1.3 O ST Only CS Only ST+CS
N 4 = ST Static Load Case CS : Construction Stage
Superimposed dead load Removable 20 1.3
that reduces safety Special case permanent 14 10 Bridge Type Roadway
= Load Factors for Permanent Load:
Special case removable 1.4 1.0 pmiii ot onis
Tvu: of Load Load Facl&v
Permanent 0.7 1.3 RS is Both
. 5 Dead Load 1.20 085 ©
Superimposed dead load Removable 0.0 1.3 S
: ) Superimposed Dead Load 200 080 ©
that increases safety Special case permanent 038 1.0
Soil Load 150 070 ©
Special case removable 0.0 1.0 GroumdwsiorLoad 1.00 100 ©
{('0?”!'?1?1?1';) R S:Reduce Safety
LS !Increase Safety
Fatigue Load Combination

Toad Tramc Case

Load Case m
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Appendix. Load Combinations

Same procedure for earth pressure load types

AS 5100.2 : 2017

Controlled fill with regular 5
. testing of soil density 1.25 1.0
Soil and groundwater load
that reduces safety LAl other fills and in situ soils 1.5 1.2 Earth Pressure EP
10 L0 Horizontal Earth Pressure EH
Controlled fill with regular Vertical Earth Pressure EV
. ) L 0.85 1.0
. ) testing of soi1l density
Soil and groundwater load Ground Water Pressure WP
that increases safety All other fills and in situ soils 0.7 1.2

Groundwater 1.0 1.0

© Add Replace @ Add Envelope

Code Selection

Steel © Concrete SRC Steel Composite

DesignCode | AS 5100.2:17 |

Manipulation of Construction Stage Load Case

Case All Load Case v
© ST Only CS Only ST+CS
Type = ST Stasic Load Case CS: Construction Stage
User Defined Load (USER) -
Descnption Dead Load (D)
Dead Load of Component and Attachments (DC) PeaslyEs Fosdy e
No Dead Load of Wearing Surfaces and Utilities (DW) B T L T T T —
4 1 50'{0"'"“"'39 (00) Type of Load Load Factor
WelWeight of Leveling, Insulating, Protection (LIP) o e e
Bar| Weight of Pavement (PL) : >
i ) Dead Load 1.20 085 ©
:AV Earth Pressure (EP) Superimposed Dead Load 2.00 080 O
e Y
Pre|Active Earth pressure for Native Ground of Cohesive Soil (EANC) SollLosd 150 JL10.70 }O
MV/{Active Earth Pressure for Made Ground of Non-cohesive Soil (EAMN) Groundwater Load 1.00 1.00 ©
. Active Earth Pressure for Made Ground of Cohesive Soil (EAMC) RS Reduce Safety
Passive Earth Pressure for Native Ground of Non-cohesive Soil (EPNN)
Passive Earth Pressure for Native Ground of Cohesive Soil (EPNC) IS :Increase Safety
Passive Earth Pressure for Made Ground of Non-cohesive Soil (EPMN) Faion Lowd Combinetin
= . 8 y
Road TraficCase MV v
Earth Surcharge Load (ES) tosd Case ace
Locked in Erection Stresses (EL)
Live Load Surcharge (LS)
Live Load (L)
Overioad Live Load (LP)
Live Load Impact (IL)
Overload Live Load Impact (ILP)
Centrifugal Force (CF)
Braking Load (BRK) oK H Sohewl 1
n an Longitudinal Force from Live Load (BK)
Crowd Load (CRL) -
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3 Appendix. Load Combinations

The load combination of ‘Pedestrian cyclist path and maintenance traffic loads’ is generated when ‘Pedestrian/Cyclist’ option is selected as
Bridge Type.

AS 5100.2 : 2017

Centnfugal force from road traffic (HLP factors shall be

Centrifugal Force

CF

Braking Load

BRK

determined by the relevant authority) L8 10
Braking force from road traffic (HLP factors shall be 1.8 10
determined by the relevant authority) ) )

Pedestrian cyclist path and maintenance traffic loads 1.5 1.0

All Load Case ~

User Defined Load (USER)
Dead Load (D)
Dead Load of Component and Attachments (DC)

Dead Load of Wearing Surfaces and Utilities (DW)
Downdrag (DD)

Weight of Leveling, Insulating, Protection (LIP)
Weight of Pavement (PL)

|Weight of Ballast (BL)

Earth Pressure (EP)

Active Earth Pressure for Native Ground of Non-cohesive Soil (EANN)
Active Earth pressure for Native Ground of Cohesive Soil (EANC)
Active Earth Pressure for Made Ground of Non-cohesive Soil (EAMN)
Active Earth Pressure for Made Ground of Cohesive Soil (EAMC)
Passive Earth Pressure for Native Ground of Non-cohesive Soil (EPNN)
Passive Earth Pressure for Native Ground of Cohesive Soil (EPNC)
Passive Earth Pressure for Made Ground of Non-cohesive Soil (EPMN)
Passive Earth Pressure for Made Ground of Cohesive Soil (EPMC)
Horizontal Earth Pressure (EH)

Vertical Earth Pressure (EV)

Earth Surcharge Load (ES)

Locked in Erection Stresses (EL)

Live Load Surcharge (LS)

Live Load (L)

Overload Live Load (LP)

Live Load Impact (IL)

Overload Live Load Impact (ILP)

Centrifugal Force (CF)

Name

Case

Type

Descnption

No

> 1Sell
Wel
Bar
Med
We
Pre|
MV

.

n v

Braking Load (BRK)

Longitudinal Force from Live Load (BK)
Crowd Load (CRL)

Automatic Generation of Load Combinations

Option
O Add Replace

Code Selection
teel © Concrete R( Steel Compx
Design Code | AS 5100.2:17 - -

Manipulation of Construction Stage Load Case

ST Only CS Only O ST+CS
ST : Static Load Case CS : Construction Stage
Bridge Type | Pedeslﬁan/d’clist v
B Load Factors for Permane .
Type of Load Load Factor
RS LS Both
Dead Load O 120 0.85
Superimposed Dead Load © 2.00 0.80
Soil Load O 150 0.70
Groundwater Load © 1.00 1.00

R.S : Reduce Safety

I.S : Increase Safety

Fatigue Load Combination

Road Traffic Case v
Load Case \ Add
Delete
OK H Cancel
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4 Appendix. Load Combinations

AS 5100.2 : 2017

NTTTTTITITH TR SNt ST TR TIoeTY L N .
Collision load from road traffic

Loads on protection beams

Collision loads from rail traffic 1.0 N/A SooEhT oI io
Derailment load case A 12 N/A Vehicular Collision Force CT
Derailment load case B 1.0 N/A ‘/essel Collision Force Cv
Derailment load on kerbs 1.0 NiA

Road traffic barrier loads 1.0 N/A

Road traffic barrier connection loads 1.05 N/A

Road traffic barrier loads transmitted to bridge deck 1.1 N/A

Pedestrian and cychst path barrier load 1.8 1.0

Limit state
Loading
Ultimate Serviceability
Earth pressure from traffic loads Refer to AS 5100.3 —'_’_‘__’_’-v Earhquake E
Earthquake forces (for appropriate ARI) 1.0 1.0 Fluid Pressure FP
Water flow (for appropnate ARI) 13 1.0 Buoyancy B
'Wind loads (for appropriate ARI) 1.0 1.0 Wind Load on Structure W
Thermal 1.25 1.0 "----._.____________ . Temperature T
Shrinkage and creep 1.2 1.0 Temperature Gradient TPG
Prestress secondary effects 1.0 1.0 Creep CR
Prestress effects at transfer 1.15 1.0 Shrinkage aH
IDif‘ferential settlement effects 1.5 1.0 I\. Prestress pPs
Accurate records and information 15 10 Settlement STL
Minng subsidence are available
Other sites 2.0 1.0
Forces from bearings 13 1.0

Loading Fatigue limit state
A160 axle (determined from 70% of the load) 1.0
M1600 (determined from 70% of the load without UDL) 1.0
300LA rail traffic 1.0

MIDASIT




5 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Moving Load(MV)

@

i
il . . Tt

Traffic Line  Traffic Surface  Vehicles Moving
Lanes Lanes

Moving Load Concurrent  Vehicle

Load Cases Group Classes

Define Moving Load Case

ZTET Any vehicle loadings on Moving Load Case have 1.8 for ULS and 1.0 for SLS as Igad factors.

o 1.5 for ULS and 1.0 for SLS are applied when Pedestrian/Cyclist.

Option

Load Case Name M1600|

Moving Load Optimization

SelectLoad Model

O Add Replace
O General
Faligue AS 5100.2 . 2017 Code Selection
Heavy Load Platiorm © Concrete
Rail Traffic Load ‘W80 wheel 18 1.0 Design Code AS 5100.2:17
B-Double Load A160 axle 1.8 1.0 Manipulation of Construction Stage Load Case
I M1600 18 10 ST Only CS Only O ST+CS
” -
M1600 tri-axle group 18 1.0
$1600 18 1.0 Bridge Type Pedestrian/Cydlist v
A . =
B Heavy load platform (HLP) 15 1.0
Num of Loaded Lanes Scale Factor R K Type of Load Load Factor
. Half of SM1600 traffic load in unobstructed lanes when applied 18 10 58 5 Bk
1 conjunction with HLP loading :
; 08 Dead Load 0 120 0.85
: Centrifugal force from road traffic (HLP factors shall be 18 Lo Sopeimposed Desd Lond 0 2.00 0.80 1
3 or more 0.4 determined by the relevant authority) : |
Soil Load O 150 0.70
Sub-Load Cases ?r:akjng folrfe ﬁ;om r‘oad h:affic| (H}.P factors shall be 18 10 e e Tt 0 1.00 1.00
Loading Effect p RS:Reduce Sak
Combined © Independent Pedestrian cyclist path and maintenance traffic loads 1.5 1.0 15 Prienet Salet
LS ‘Increase Safety
Vehicle class Scale  Lanel Lane2 Lane! Fatigue Load Combination

VL:M1600 1 Lanel Lane2 Lanel

Road Traffic Case

Load Case

‘ o | Ceree! |-

*Automatic load combination considers ‘AS5100.2:2017 23.4 SLS load combinations’ for SLS load combinations MIDASIT ‘



6 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Moving Load(MV)
oving Load Code
(A

t._ﬁ

TTr

Moving Load Traffic Line  Traffic Surface  Vehicles Movin Concurrent  Vehicle

Lanes Lanes Load Cases Group Classes

Define Moving Load Case

Load Case Name Fatigue

Description

Load Case o Perm Vhicie Fatigue load combination is generated when fatigue load case is assigned.
Moving Load Optimization O Add Replace 2 Add Envelope
SelectLoad Model Code Selection
i Steel O Concrete SRC Steel Composite
General  Steel Design _Concrete Design SRC Design Composite Steel Girder Design
Dsaign Code ASS100.2:1 Load Combination List Load Cases and Factors
o Manipulation of Construction Stage Load Case No Name Active Type E Descrifp LoadCase Faciod
2l Traffic Load
O ST Only CS Only ST+CS » 1 cLCB1 Strengt  Add rUSA 1z / 3 1.0000
B-Double Load ) 2/cLCB2 Strengt  Add r ULSA 1% =
ST - Static Load Case CS : Construction Stage aleLCB3 Strengt | Add r
4/cLCB4 Strengt  Add r
Bridge Type Roadway v 5/cLCBS Strengt I}AJC
. 6/cLCB6 Strengt " Add r
S Load Factors for Permanent Loads : - =
= 7|cLCBT Strengt | Ag rusB
. L Fact Type of Load Load Factor 8/cLCB8 Strengt dd r usB
Accompanying Lane Factor ol ; o
RS IS Both 9/cLCBY Add CULSE: 1.€
Num of Loaded Lanes Scale Factor 10[cLCB10 frengt | Add r USE 1
l Dead Load 1.20 085 O 11/cLCB11 Strengt | Add r ULSE: 1
Supermposed Daad Losd 2.00 080 © 2|cLCB12 Strengt | Add r ULSE: 1(
2 0.8 Strengt  |Add I ULSH
Soil Load 1.50 070 © Strengt  Add r ULSH:1
3ot more 0.4 nat A ]
GroundwaterLoad 1.00 1.00 © Strengt | Add [ JULS H: 1.
Sub-Load Cases cLCB186 Strengt  Add M ULSH: 1(
R S :Reduce Safety c < s 1
Loading Effect / 1: LL‘,UI: Strengt _|Add r LLju ‘[
s LS  Increase Sakety 18/cLCB18 Strengt  Add I ULS H: 1.C
Combined O Independent i 19/cLCB19 Strengt  |Add I ULSH 1(
Fatigue Load Combination 20|cLCB20 Strengt  Add r ULSH: 1(
Vehicle class Scale  Lanel Lane2 Lane! e 2 21|cLCB21 Strengt | Add CULSK:1(
" oad Traffic Cas vV - a9l Py P ; = 1
VCM1500 witho... 1 Lanel a e 22|cLCB22 Strengt  Add r ULSK 1C
CoadC: 23[cLCB23 Strengt  Add r ULSK: 1.(
oo 24/cLCB24 Strengt | Add r ULSK 1.
'
FalngE MWisl CRIR Candra AdAA Q1< Mmsn I
(]
[ o ]

Emn - x| o
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7 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Settlement(SM)

Settlement

Tree Menu Task Pane

Settlement Analysis Data

Setiementload Case Settlement Load Case has 1.5 for ULS and 1.0 for SLS as load factors.
Load Case Name

Select Setflement Group

AS 5100.2 : 2017

Setlement Selected
EELE i Limit state
Loading
Ultimate Serviceability
' Earth pressure from traffic loads Refer to AS 5100.3
Earthquake forces (for appropriate ARI) 1.0 1.0
Water flow (for appropriate ARI) 13 1.0
Wind loads (for appropriate ARI) 1.0 1.0
Smin 1 = Smax 1 =
Thermal 1.25 1.0
Scale Factor 1
Descripion Shrinkage and creep 1.2 1.0
Prestress secondary effects 1.0 1.0
Prestress effects at transfer 1,15 1.0
Load Case  Group List i -
Setfement  Setlement | Differential settlement effects 1.5 1.0
Accurate records and information
o _ ailabl 15 10
Mining subsidence are avarlable
' Other sites 2.0 10
Operations Forces from bearings 13 1.0
Add Loading Fatigue limit state
A160 axle (determined from 70% of the load) 1.0
M1600 (determined from 70% of the load without UDL) 1.0
| coe | 300LA rail traffic 10

MIDASIT



8 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Construction Stage : Dead Load(CS)

Dead Load(CS) load case appears on Load Combination dialog and includes dead loads such as Self Weight which are
activated on construction stage. It has same load factors with D and DC load types.

TABLE D1
LOAD FACTORS

AS 5100.2 : 2017

Limit state Static Load Case Type from midas Civil
Loading
Ultimate Serviceability Dead Load D

Steel 1.10 1.0 Dead Load of Component and Attachments Dc
Dead load of structure that | Concrete 1.20 1.0 Dead Load of Wearing Surfaces and Utilities DWW
reduces safety Concrete at transfer of prestress 1.15 N/A

Timber 1.25 1.0

Steel 0.90 1.0
Dead load of structure that Concrete 0.85 1.0
increases safety Concrete at transfer of prestress 0.90 NiA

Tunber 0.80 1.0

Permanent 20 1.3
Superimposed dead load Removable 2.0 1.3
that reduces safety Special case permanent 1.4 1.0

Special case removable 1.4 1.0

Permanent 0.7 1.3
Superimposed dead load Removable 0.0 1.3
that increases safety Special case permanent 0.8 1.0

Special case removable 0.0 1.0

(continued)

Load cases should have Construction Stage Load (CS) type on Static Load Cases dialog if those are activated on a
construction stage. Otherwise, automatic load combination generates both static load case(ST) and Dead Load(CS).
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9 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Construction Stage : Erection Load(CS)

Erection Load(CS) load case appears on Load Combination dialog and includes load cases which are defined on Construction

Stage Analysis Control Data to set different load factors from Dead Load(CS) load case. It is necessary to be applied to DW
ing construction stage.

Analysis

yyy |
NS o
Main P-Delta Heat of Settlement Monlinear Construction Boundary Change
Control Data Hydration

Final Stage Cable-Pretension Force Control

O Last Stage Other Stage - © Internal Force External Force

Initial Force Control
Restart Construction Stage Analysis t Stages for Rests Convert Final Stage Member Forces to Initial Forces for Post C.S.

Analysis Option

Analysis type  Linear Analysis Change Cable Element to Equivalent Truss Element for Post C.S. Define Erection Load
Independent Stage O Accumulative Stage Applylokis Member Force 10 C.5 Load Case Name [Erection Load 1
it Blsplacenent v C,& Load Type for C.S. Dead Load of Component and Atta

Include P-Deita Effect elts Analy t Initial Tangent Displacement for Erected Structures , e
Assignment Load Cases

Include Time Dependent Effect Time Dependent Effect Control

Load Case
Load Cases to be Distinguished from Dead Load for C.S. Output List of Load Case Selected Load Case
Self Weight Barrier
1
he Lo ?ase Nema Type Case . Wet Concrete Median Strip
2 Fiecvop Lot oe P Median § Consider Stress Decrease at Transfer Length Zone by Post-tensior§  |Prestress
2 Erection Load 2 bW Wearing Surf... MVmaxMVMy258

S
Beam Section Property Changes

Constant © Change with Tendon

Frame Output

Calculate Concurrent Forces of Frame
@ Calculate Output of Each Part of Composite Section
Self-Constrained Forces & Stresses

oK Cancel

Save Output of Current Stage(Beam/Truss)

Remove Construction Stage Analysis Control Data

oK H Cancel '
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Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.

- Construction Stage : Creep Primary(CS) / Creep Secondary(CS) / Shrinkage Primary(CS) / Shrinkage Secondary(CS)

Creep/Shrinkage function with construction stage analysis generates primary and secondary load cases for both creep and
shrinkage. Automatic load combination includes secondary load cases.

Properties

i ] . — i - rai 2
& 8 © P S S ] &

Material Time Plastic Section  Thickness Tapered Section Moment  Inel. Control Inelastic  Inelastic p Property
Properties  Dependent Material  Properties Group  Manager Curvature Data Hinge Material Damping Tables

pad An

Creep Function Data Type Graph Options
Name C50 Code AS 5100.5-2017 v Q Creep Coefficient X-axis log scale Y-axis log scale
AUSTRALIA Shrinkage Strain
- ' 3 Start Load 10 D o
Compressive strangth of concrete at the age of 28 days 50000 kN/m? —HE L N
End Loading 10000 Day
Exposure Environment 1.2
posure Environmen Mum. of Steps 24
1.
O And Interior Temperate Inland Tropical or Near Costral
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1 Appendix. Load Combinations

Moving Load, Settlement and Construction Stage(Creep/Shrinkage/Tendon/Dead) Load Types on Load menu generate load cases on the
automatic load combinations.
- Construction Stage : Tendon Primary(CS) / Tendon Secondary(CS)

Prestress load function with construction stage analysis generates primary and secondary load cases and both load cases are
included in the automatic load combination. Also, each load cases are shown under the results separately.
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Appendix. Load Combinations

The following Load Cases are automatically generated when construction stage analysis is completed.

Load Case Results Description
1. CS: Dead Load Results due to all loadings excluding Erection Load and the effects of Creep, Shrinkage and Tendon Prestress
. . Results due to dead loads, which are separated from CS: Dead Load, defined in Construction Stage Analysis Contr
2. CS: Erection Load X
ol Data dialog
3. CS : Tendon Primary Reaction

Deformation

Deformation resulting from tendon prestress

Force Member forces resulting from tendon prestress
4. CS: Tendon Secondary Reaction Reactions caused by Tendon Prestress in an indeterminate structure.
Force Member forces caused by Tendon Prestress in an indeterminate structure.
5. CS: Creep Primary Reaction

Deformation

Deformation due to imaginary forces required to cause creep stain

Force Imaginary forces required to cause creep stain
6. CS: Creep Secondary Reaction Reactions caused by creep in an indeterminate structure
Force Member forces caused by creep in an indeterminate structure
7. CS: Shrinkage Primary Reaction

Deformation

Deformation due to imaginary forces required to cause shrinkage stain

Force Imaginary forces required to cause shrinkage stain
8. CS: Shrinkage Secondary Reaction Reactions caused by shrinkage in an indeterminate structure
Force Member forces caused by shrinkage in an indeterminate structure
CS: Summation Reaction 1+2+4+6+8
Deformation | 1+2+3+5+7
Force(Stress) 1+42(+3)+4+6+8

- Tendon Primary (CS) vs. Secondary (CS)

Tendon Primary represents member forces caused by Tendon Prestress forces. Tendon Secondary represents member
forces resulting from Tendon Prestress forces acting in an indeterminate structure. To check analysis results, Primary and
Secondary can be regarded as internal forces and external forces respectively. For design, however, the program internally
recalculates member forces due to Primary considering the translation of neutral axis so as to use them as internal forces,
and member forces due to Secondary are used as external forces.
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