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Overview

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

= Load

Step 1. Properties

- Time Dependent Material

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design
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Procedure

Create a new project file.
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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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B MIDAS CIVIL NX

= * Project View Structure

= HE / : = BO
, 3 B & = B B
(] Project Preference Project Unit  Structure Change  Bill of
+  Information Status  System Type Material

Tree Menu  Task Pane T start Page MIDAS CIVIL NX

Tables Works Group Report

7 Tables
I3 structure Tables
[&! Result Tables
E Design Tables

%! Query Tables
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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
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For Help, press F1 None! U:0,0,0 G:0,00 N:O, E:O
Procedure

100% ~

Define material
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7 Material / Section

&8 MIDAS CIVIL NX

Material Data
cture ent Prnnerties Roundans nad Ana

S ZE 2. Select ‘Concrete’

Material Time Change Material Plastic Section  Thickness Tapered  Section
Properties Dependent- Property Link  Material Properties Group  Manager

Steel

Standard

Properties 1. CliCk

Material Sect

DB

I ID Name Type Standard DB P ¢ )
! _ 3. Select ‘AS17(RC)
Standard
Type of Material Code ha Y X
{ ’
Steel 4. Select ‘C50
Modulus of Elasticity 0.C 2+00 kMNfm?
Poisson’s Ratio 0
Thermal Coefficient 0.0000e+00 1/[F]
Weight Density 0| kN/m?
0 kN/m3*/g
B concrete
Plasticity Data
Plastic Material Name NONE
Inelastic Material Properties for Fiber Model
Concrete Mone v Rebar Mone
Confined Concrete for Columns MNone ~
{ I ’
5. ‘Apply
Thermal Transfer
Specific Heat 0 Btu/kN-[F]
Heat Conduction 0 Btu/m-hr-[F]
Damping Ratio 0.05
[ OK l | Cancel
For Help, press F1 None! U:0,0,0 G:0,00 v B I 100% ~

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

MIDAS CIVIL NX o
Material Data
re ) Properties
General

:33 ﬁ‘ﬂ (Z) L @ I@ Hum % Material ID

] Material Time Change Material Plastic Section  Thickness Tapered  Section Elasticity Data
*  Properties Dependent- Property Link Material Properties Group  Manager Steel
Type of Design Concrete
Standard

DB

Material Section  Thickness ¢ »
— 1. Select ‘C40
ID Name Type Standard DB
Concrete
1 C50 Concrete AS17(RC) C50
Standard | AS17(RC)
Type of Matera Code : Yl —x
O sotropic thot 08
steel
Modulus of Elasticity kM/m?
Poisson’s Ratio 0
Thermal Coefficient 0.0000e+00 1/[F]
Weight Density 0 kN/m?
0 kNfm?g
B Concrete
Plasticity Data
Plastic Material Name NONE
Inelastic Material Properties for Fiber Model
Concrete MNone w Rebar None
Confined Concrete for Columns MNone ~
Thermal Transfer 2 ‘Apply’
L)
Specific Heat 0 Btu/kN-[F]
Heat Conduction 0 Btu/m-hr-[F]
Damping Ratio 0.05
[ OK l | Cancel
For Help, press F1 None! U:0,0,0 G:0,00 v B I 100% ~

Procedure

Define material for the slab.
Click ‘Apply’ to input data on the dialog and not to close the dialog. Click ‘OK’ to input data on the dialog and to close the dialog.
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Material / Section

MIDAS CIVIL NX
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1
. & &
O Material Change Material
*  Properties Dependent~ Property  Link

Material Section  Thickness

Properties

=

Plastic
Material  Froperties Group  Manager

ID Name Type Standard DB
1 C50 Concrete  AS17(RC) CBO
2 c4a0 Concrete  AS17(RC)  C40

For Help, press F1 None! U:0,0,0

G:0,0,0

Material Data

Type of Material

© Isotropic

Steel

Modulus of Elasticity
Poisson’s Ratio
Thermal Coefficient
Weight Density

Use Mass Density

B concrete

Plasticity Data

Plastic Material Name NON

Steel

Standard

Concrete
Standard
Code
(o]

kN/m?

1IF]

kN/m?

785 kN/mg

Inelastic Material Properties for Fiber Model

Concrete

Confined Concrete for Columns

Thermal Transfer

Specific Heat 0
Heat Conduction 0
Damping Ratio 0.02

- Steel Mane

Btu/kN-[F]

Btu/m-hr-[E

3. Select ‘1670’

4. ‘OK’

100% ~

Procedure

Define material for the tendon
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O Material / Section
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] Material Time Change Material Plastic Sectioy  Thickness Tapered Se
*  Properties [ependent- Property Link Material Propertis Group  Man

[ TS =Y o r<1 i= @ = 3

Properties

Thickness

- ID Name Type Shape

M
I‘\ /l 0 Get Data from Single Angle

C E 1 6. Input

1.2’ m

Offset : Center-Center Consider Shear Deformation.

Change Offset ...

_ Show Calculation Results... [ OK “ Cancel

For Help, press F1 None! U:0,0,0 G:0,00 MU, EU kN~ m ~ B I 100% ~

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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Material / Section

& MIDAS CIVIL NX — o
ement Properties

@ & 2 8 © F €

Material Time Change Material Plastic Section  Thickness Tapered  Sectio
Properties Dependent- Property Link  Material Properties Group  Managg|

5

M Material Section  Thickness
T — Built-Up Section )
| ID Name Type Shape

1 Pier Column User SR

Change Offset

Offset

<>

Center Loc. O Centroid Center of Section

5. Click

Horizontal g © to Extreme Fiber User I 0 m J |0 m

Verticgfoffset © to Extreme Fiber User 1 |0 m J [0 m

fer Offset Reference Centroid Extreme Fiber(s)

/| :
7. ‘'OK’

6. Offset
‘Center-Top

Consider Shear Deformation.

Change Offset ...

Show Calculation Results... I CK ” Cancel

For Help, press F1 None! U:0,0,0 G:0,00 - kN~ m ~ B I 100% ~

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.

Consider Warping Effect(7th DOF)

8. ‘Apply’
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Material / Section

&8 MIDAS CIVIL NX

Structure ent Properties

&@4 a, e @ @ Tapered Composite Steel Girder
P‘Ly‘* LIE (Z) l’_. \\9‘ I@ Fm k%('p £ Value SRC Combined

Material Time Change Material Plastic Section  Thickness Tapered  Sectic

Properties Dependent- Property Link  Material Properties Group  Manage DSo\id Rectangle

i)

2. Select ‘User’

Sect. Name

B
] Material Section  Thickness Suilt-Up Section
1 —_— Built-Up Sectio
H ID Name Type Shape dd... Z
1 Pier Column User SR H 3 ° I n pUt
2 Pier Cap User SB Get Data from Single Angle i) Y X
Delete H 1 m

Ub Name v

Copy

[ Modiy.. ]
[ Dok
[ ooy
[ mport
[ Renumber |

-

B ‘0.6’ m

Import

/

Renumber

Change Offset
H Offset Center-Top ~
5. Vertical
Center Loc. © Centroid Center of Section

offset: User- 1 | |iowomiia
(023) ||l

~=| 4. Click User Offset
Reference:
Extreme

) Fiber(s)

< Change Offset ... q

©Q to Extreme Fibe

to Extreme Fiber Q User I -0.23

Centroid O Extreme Fiber(s)

Offset : O\ter-Top

For Help, press F1 None! U:0,0,0 G:0,00

Procedure

Define section for Cross beam

~2 100% ~
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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 Center 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

&8 MIDAS CIVIL NX

1. ‘PSC’

Value
Tapered

SRC Combined

Composite Steel Girder

g7 PSC-Value

Tree M

)&
Effective
Width

—{
Moment
Curvature

Tables

ImportTr
Param. for Dedgn
1
™ 0 m
i
: T2 0 m
L BT 0 m

v
Inel. Control
Data

7= Select PSC DB

Inelastic  Inelastic
Hinge~  Material
Select DB

1:10-1m_deck_unit
2:12-13m_deck_unit
3:14-15m_deck_unit
4:16-17m_deck_unit

3. ‘Section Data’ — ‘DB...’

Auto

Consider Shear Deformation

Shear Check

Position Qy
Z1: 0 m 0
Z2: Centroid 0
Z3: 0 m 0

Offset: Center-Center

Change Offset ...

Consider Warping Effect(7th DOF)

Warping Check Auto Use

Auto Thk. for Shear(total)  Auto

m* 0 m
m3 4] m
m* 4] m

Display Centroid

Calculation Re

Sh

|

T o ——

For Help, press F1 Nonel

U0,0,0

T0,0,0

N: 0, E:0

Calc. Section Prope 5:18-19m._deck unit
0.00000e+00 6:20-21m_deck_unit
Asy 0.00000e+00|m? = OCCR
Asz 0.00000e+00 |m? q 8:24-25m_deck_unit
Ixx 0.00000e+00|m*
lyy 0.00000e+00|m*
lzz 0.00000e+00|m*
Cyp 0.0000|m
Cym 0.0000|m
0.0000/m -
0.0000 m 6. ‘8:24-25m deck unit’
0.0000 m? — —
T 0.0000|m?
Peri:0 0.00000e+00|m
Peri:l 0.00000e+00Im

7. ‘OK’

kN =~

m

=

100% ~

Define section for the girder

Procedure
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6 Material / Section

&8 MIDAS CIVIL NX

Tree M

Tables

oo B = 1 "

For Help|

Section Data

DB/User

PSC

SectionID |4

Name 24-25m_deck_uni

Define by Coordinates...

<@ PSC-Value

Section Properties

Calc. Section Properties
Area 4.277056-01%
Asy 130989501 [m?
Asz__" 2 43870e-01|m?
Param. for Design k( 4 406156-02 Im*
T 019 m lyy 5.78761e-02|m*
T . Izz 1.71019e-02|m*
Cyp 0.2980|m
BT 0.476 m Cym 0.2980|m
HT |0.885 m Czp 0.5625|m
Czm 0.5375|m
2
Thk. for Torsion(min.) Qyb 0.2981|m
A Qzb 0.0807 |m?
uto
012 " Peri:0 3.36271e+00|m o~
: Peril 1.87626e+00/p”

Consider Shear Deformation

Shear Check
Position

Z1: 0835 m
Z2: Centroid

Z3: 0315 |m

Offset: Center-Center

Change Offset ...

Rating

Inelastic
Material

1. Input
‘0.19'm
‘0.24'm
BT:‘0.476’'m
HT: ‘0.885’'m

Thk:‘0.12’'m

1]
—
Group
Damping

&
1)
Property

Tables

2. Input
Z1:'0.835' m
Z3:'0.315' m

Consider

fk. for Shear(total)
.24 m
.24 m

m

Display Centroid

Show Calculation Results... I

oK

=

Auto
G

PSC Viewer

Viewer

3. Check on ‘Auto’ for all position

e

4. ‘Apply’

100% ~

Procedure

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

AR | PR 1 £k ) &

S o ] <
Effective  Moment Inel. Control Inelastic Inelas Group Property

Section D |4 .\g/ PSC-Value Jer Width  Curvature Data Hinge~ Material - Damping Tables

Name 24-25m_deck_uni Mesh Size for Stiff. Calc.

Change the section shape by changing the coordinates in the cross-section.

Section Properties

Tree M : , Solid type section can be defined by modifying the numbers.
i [OEE Calc. Section Properties
LS rea 4.27705e-01|m* B i Define by Coordinates
Asy ] 803996-01|m?
Asz 2,430 10T (e stedicesy X
a1 Param. for Design i 4 40615e-02 |m* ‘h\ ox Y
: T 019 m lyy 5.78761e-02 |m* \ Polygon Nupia
1] i @ T 1
L] 12 [0.24 " lzz 1.71019e-02|m
d Cyp 0.2980|m
BT 0476 m Cym 0.2980|m . N
2 3
L:L HT 0.885 m Czp 0.5625|m lnner Polygoen 1 . . @
Czm 0.5375|m 1 1
E 2
Thk. for Torsion(min.) Qyb 0.2981|m X Y
e Qzb 0.0907 |m* (m) (m) Ny
o012 o Peri-0 3.36271e+00|m 1|%0H 7800000 0.2974930(
A - 2|-0.10300000| 0.3724930(
Per| 1.87626e+00'm 3/ 0.10200000] 0.3724930( RS
4| 0.17800000| 0.2974930(
Consider Shear Deformation Consider Warping Effect(7th DOF) 5] 0.17800000|-0.22250701
Warping G o - 6 010300000 -0.26750701
I o 7/-0.10300000 -0.28750701 3 5
Shear Check 8|-0.17800000|-0.22250701 . .
Position Qy Auto Thk. for Shear(total) Auto 7 €
Z1: 0835 m 0.080923429 m? 0.24 m
Z2: Centroid 0.071543569: m? 0.24 m s o
Z3: 0315 m 0.085602445 m? 0 m
OK H Cancel
Offset: Center-Center
Change Offset ... Display Centroid
Show Calculation Results... I oK H Cancel l-
For Help N: O, E:0 kN vm ~2 | 100% ~

Procedure
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8 Material / Section

Value
n PSC Tapered

O  Material e | piis o

* Properties Def RSN Namd
Composite-PSC

MIDAS CIVIL NX
vi Section Data I { H )
4 1. ‘Composite
DB/User = - | i—s —d

LG

E
> 1—1

e

=

Section Type

—
Tte  Slab
Hh

Tables Works Gro I [

DB G @ =

Tree Menu Task Pa

©

1x [

4. Input
c:‘0.616' m
c:0.23' m
Hh: ‘0’

3 Tables
PSC Value Type
[1 Structure Ta|
[# Result Table

(TT) Design Tabl

(1 Query Table]

2 Name ’Comp Precast’
N 3. Select ‘Comp05|te PSC’
[‘ — = -

Select Material

oz 5. ‘import’ and select ‘4: 24-25m_deck_unit’

Display Centroic Egd/Esb 0
Pgd 0

Tgd/Tshb 0

{ 4
Multiple Modulus of El, 6- OK
OK ncel

Egd/Esb (Creep) p ———
Edg/Esb (Shrinkage}) 0

EM Equation

Use Hambly Eq. for Ixx

Offset: Center-Center Consider Shear Deformaticn.

Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... l OK H Cancel ] Apply

For Help, press F1 oner U0, 00 G U, 00U N-U, E: 0

kN vm v 2 ]

100% ~

Procedure

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

B MIDAS CIVIL NX [ Section Dat
ection Data

DB/User
PSC

AR
o

%

@,

Lw
Change Material
Property  Link

Material
Properties

Plastic Se
Material  Prof

Time
Dependent

Section ID

D B @

Tree Menu  Task Pane T[] startPage MIDAS ClI

Tables Works Group Report

2. ‘AS17(RC)’

I3 Structure Tables'

[ Result Tables Select Material for Slab and Girder X

‘ , Concrete Material for Slab
3.C40 o >

-

DB AS17(RC) v

Code v

N Name C40 > ~

4. IAS 17(Rc)’ \ Concrete Material for Girder
| DB AS17(RC) v
. , Code v .
5- C50 \b( Name |C5O v |
|
OK 0%

6. ‘OK’ g

Change Offset ...

Tapered

SRC
Composite

Value

MName Comp_Precast

Section Type Composite-PSC

Combined
Steel Girder
—
stic Group
ial~ Damping

1. Click

Slab
Bc 0.616
i 023
Hh 0
Girder
PSC Value Type
Material

——————
Select Material from DB ...

Egd/Esb
Pgd 0 Psb
Tgd/Tshb 0

Multiple Modulus of Elasticity

Dgd/Dsb O

0

&
<)
Property

Tables

Change Offset

Offset
Center Loc.

Horizontal offseg]

© Centroid
© to Extreme Fiber

O to Extreme Fiber

Egd/Esb (Creep)

Edg/Esb (Shrinkg

7. Click

8. Offset
‘Center-Top’

Centroid

Copga#fer Shear Deformation.

Consider Warping Effect(7th DOF)

OK

ancel ] Apply

For Help, press F1 None! U0, 00

N:0,E: 0

10. ‘OK’

100% ~

Procedure

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

‘Show Calculation Results...” button.
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Overview

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

- Load

Step 2. Prestressed Composite

- Construction Stage

= Load

Bridge Wizard

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design



Prestressed Composite Bridge Wizard

Structure en

4 % [l @ W= : =l

Rating

(] Base RC Slab RC FSC Box PSC Bridge Prestressed Steel Composite  Composite  Steel Girder Cable Rail Track
4+ Structures Bridge Frame/Box Briue Option Composite Bridge Bridge Option Option Bridge Analysis Model

OB @

Tree Menu Task Pane im]l

1. ‘Structure’

Tables Works Group Report

& Tables
-1 structure Tables
[E Result Tables
E Design Tables

[Z] Query Tables

For Help, press F1 None! U:0,0,0 G:0,0,0 N:0,E: 0

100% ~

Procedure

Execute Prestress Composite Bridge wizard.
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Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Compaosite Girder Bridge Wizard X

Y ™ 1. Girder Type : ‘Precast Girder Type’
\ : / 2. Span Information : '24,25,24’
A v e L B A e A B 3. Deck Width :’24.64’
4. Spacing (a): ‘0.05’
Girder Type Precast Girder Type . Modeling Type All Frame 5. Spacing (b) . 10-5'
Span Information 24,25, 24 m Deck Width 2464 m
Layout Offset 0 m Spacing(a) 0.05 ™ Girder —b> Ta Y x
Support Skew Angle 0 deg  Spacing(b) 0.5 m f“’ (—)A ¢ . )
’ st 6. Select ‘With Substructure

| 7. Abutment : ‘Elastic Link’
[ cuce... | : 8. Pier : ‘Elastic Link’

Eouncar‘wbebs(rucmre ‘ \ 9. Kx : 11e+6’
Without Substructure © With Substructure m \

Bearing Type/Elastic Link Stiffness 10 Ky . l3000’
L L]

Abutment Elastic Link Kx 1e+06 KN/m Ky 3000 kN/m Kz 3000 KN/m

Pier Elastic Link Kx 1e+06 | kN/m Ky 3000 kN/m Kz 3000  kN/m 11. Kz . l3000’
12. Elastic Link Length : ‘0.15'm

Pier
Material 2 2:C40 Column
Pier Cap Section 1 1: Pier Column
Section 2 2: Pier Cap v Height 15 m
Length 245 m Spacing 6@3.5 m

Pier Support Fixed

=
For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

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 longituial direction for bearing stiffness.
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Pre/Post-Tensioned Compaosite Girder Bridge Wizard

Layout Section

Reference Line

Centroid of deck

Tendon Load

Skew

) {Layout
Offset (+)

Angle

\ A1

e

Construction Stage

é%-{\

Cable
Bridge

For Help, press F1

None! U:0,0,0

G:0,0,0

Girder Type Precast Girder Type Modeling Type All Frame
Span Information 24,25 24 m Deck Wid 24864 m
Layout Offset [} m Spacing(a) 0.05 m Girder J_}; :_:_)a
Support Skew Angle 0 deg Spacing(b) 0.5 m A A
Continuous Girder
Radius
| Gude..]
Boundary/Substructure
Without Substructure © With Substructure m
Bearing Type/Elastic Link Stiffness
Abutment Elastic Link Kx 1e+06 KN/m Ky 3000 kN/m Kz 3000 KN/m
Pier Elastic Link Kx 1e+06 KkN/m Ky 3000 kN/m Kz 3000 KkN/m
Elastic Link Length 015 m
Pier
Material 2 2: c40 Column
Pier Cap Section 1 1: Pier Column
Section 2 2: Pier Cap Height 15 m
Length 245 m Spacing 6@3.5 m
Pier Support Fixed

N: 0, E:0

3 Prestressed Composite Bridge Wizard

=)

Rail Track

Analysis Model

-Pier-

1.

2.
3.
4,

Material : ‘1: C40’
Check on ‘Pier Cap’
Section : ‘2: Pier Cap’
Length : ‘24.5’ m

-Column-

1.
2.
3.

Section : ‘1: Pier Column’

Height : ‘15’
Spacing : ‘6@3.5’

kN

100% ~

Procedure
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PrefPost-Tensioned Composite Girder Bridge Wizard

Deck Thickness 0.23 m

0.0762

Material

Deck 2 2: C40
Girder 1 1: C50
Diaphragm 2 2: C40

Section Tendon Load Coner
— —

4 Prestressed Composite Bridge Wizard

Number of Girders 40

Girder No.

1 -12.012

d|m| o] e
2

Diaphragm

Intermediate Spacing Divisions per Span  ~

Define Diaphragm Section...

Divisions per

Diaphragm Name Span

End Support

Pier Support 1:Cross Bez
Intermediate }:.Cross Bes

Girder Information

Span 1 Span 2 Span 3

Transverse Deck Element
Spacing

Distances ~ | {1 m
Angle type

Perpendicular

No. of Divisions |1 m Define Girder Section...

Generate 10th points elements

OK | \ Cancel

No Mame Start (m) | End (m)
1 |5:Comp_Precast 0 23975
For Help, press F1 None! U:0,0,0

G:0,0,0 N: 0, E:0

Girder ‘1: C50’
Diaphragm : ‘2: C40’

\| Number of Girder : ‘40’
1:-12.012’

2:'11.396’

3:10.78’

4 - 39 : ‘Previous row + 0.616’
40 : ‘12.012’

100% ~

Procedure

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.




5 Prestressed Composite Bridge Wizard

PrefPost-Tensioned Composite Girder Bridge Wizard X

® Intermediate Spacing : ‘Divisions per Span’

Check off ‘Generate 10t" Points elements’

For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I

o tmberot G & End Support : ‘3: Cross Beam’

o " | ‘,/ Pier Support : ‘3: Cross Beam’

e  — Intermediate Support : ‘3: Cross Beam’

e : = isions per Span : ‘1’

; S — _— o " || Spacing : ‘Distance’ ‘1’ m Yol

m mm : Angle type : ‘Perpendicular’

Span 1, Span 2, Span 3

No. of Divisions ‘1’

No.orowions | e e ST Select ‘5:Comp_Precast’

— — o e € cenere 101 poins dement

100% ~

Procedure

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




2 6 Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

Tendon Assignment Table

Layout Section Load Construction Stage

Tendon Assignment Name

Spanl

Tendon Property %

Segments Spani - Section Reference Line Center

3. Input and Select

. Prape { ’
e Tendon Name : ‘Tendon
Name Type Add > H { ’ . . ,
— 2. Click ‘Add Tendon Type : ‘Internal(Pre-Tension)
Add/Modify Tendon Property Material : 13: 1670'
Tendon Type
Tendon Name Tendon T X
Tendon Type Internal(Pre-Tension) v =1 I. = : 4. Se I ect
l Material 3 3:1670 ~ Strand Diameter 15.2mm(1x7) = ] ‘ ,
u bnsvers Total Tendon Area 0.00014 m? Y| Number of Strands 1 A 15.2m m(1x7)
fancet Strand Diameter 0.01335116247 m W r
r oy
N ) (1)
5. Input ‘1
Chy  Characteristic Value of Strength (fpb) 1.86326e+06 \
Jacking Stres 1396188.7 kN/m? by 156906108 6 CI ic k lo K’
> S / .
Cur Curvature Friction Factor 0
LERE S e Wobble Friction Factor 0 1/m
@ = External Cable Moment Magnifier 0 kN/m? 7 Relaxation cOefficient .
L] L]
Anchorage Slip(Draw in) Bond Type ¢ )
Ane Begin 0 m Bonded AS 5100- 5-2017 . 5%
Be End 0 m Unbonded
En|
oK _
H { 4
8. Click ‘OK
| For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

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.

MIDASIT



Pre/Post-Tensioned Composite Girder Bridge Wizard

Section

Layout

Tendon Assignment Table

Tendon

Load

Construction Stage

Tendon Property

7 Prestressed Composite Bridge Wizard

Tendon Assignment Name Spaml
Segments Spaml
0.596 m
2@ 1035m

Auto Generation

»

1. ‘Auto Generation’

1 (23975 mi

A NECE
AN

2. Check tendon property

and section

Rail Track
Analysis Model

Auto Generation

Tendon Property Tendon

Code AS

Type

0.000, 0.000

24-25m_deck_unit

AS-PSC_Deck_Unit_TMF

3. ‘OK’

"INo| Type Tendon | MNumber of Transvers D H1 H2 L1 R1
—l Property Tendons Distance(S) | (m) | (m) | (m) | (m) | (m)
2| 1 |Straght |Tendon 8 0.1, 5@-005 - 0 1455| 0 0 0
| 3 2 |Straight |Tendon 12 11@-0.05 0 1405| 0 0 0
—;'i Straight :Tendon 12 11@-0.05 0 1.355| O 0 0
| _4 |Straight |Tendon 12 11@-0.05 0 [1205] 0O 0 0
Jacking Stress 1396188.7 kN/m? Grouting After O

Tendon Assignment List

Delete

No

Name

=T

Total Tendon

OK

| I — | _

For Help, press F1

None!

U:0,0,0

G:0,0,0

N: 0, E:0

/ 4. ‘Add’

kN

~

m

~

=

100% ~

Procedure

D : Transverse location of the tendon in the cross section / H : Vertical location of the tendon from the top of the section / Grouting :

after jacking the tendon. Go to ‘Detailed...’ to define debonding length.

Grouting stage

MIDASIT



8 Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Compaosite Girder Bridge Wizard

Section

Layout Tendon Load Construction Stage

Tendon Assignment Table m
Tendon Assignment Name Span2 Tendon Property
Segments Span2 - N eI ulll N
—
0.5%6 m
2@ 1035m
3 (24.85 m)
E|
8
FY Y
y@ oaTSm Y X
Fi g
=Em
o
Auto Generation
M T Tendon Number of Transvers D H1 H2 L1 R1
0. vpe Property Tendons Distance(S) (m) (m) (m) (my) (m)
1 | Straight 8 2 5, -0) 0 | 1.035
2 aight 8 | 0 | o098
3 _|Straight 4 0 0 | 0825
4 | Straight 2 ] | 0.065
EN
Jacking Stress 1396188.7 kN/m? Grouting After O = | Stages Deg
i . I ’
Tendon Assignment List ( Add ) any 2. Cllck Add
L
No. MName Total Tendon
1

[ o [ o [ [ =]
\

For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

Adding same tendon definitions for Span 2

MIDASIT



9 Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout Section Tendon Load Construction Stage
Tendon Assignment Table
Tendon Assignment Name Span3 Tendon Property
Segments Span3 Mﬂ:{cnce Line Center
N —
0.596 m
@ 1035m
5(23.976 m
E|
g
F &
g orrsm i X
No |No| Type Tendon Number of Transvers D H1 H2 L1 R1
—1— ¥ Property Tendons Distance(S) {m) {m) {m) {m) | (m)
—| 1 [Straight |Tendon | 8 0.1,5@005+ 0 |1455| O 0 0
| 3 | 2 [Straight |Tendon | 12 11@-0.05 0 |(1405| O 0 0
1 3 |Straight | Tendon | 12 11@005 | 0 [1355] 0 [ 0 [0
4 |Straight |Tendon 12 11@-0.05 0 (1305 O 0 0
Jacking Stress 1396188.7 kN/m? Grouting After 0 = | Stages Detaile
Tendon Assignment List 2. CI ick lAd d’
L
Mo Name Total Tendon
1
2
N L
For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

Adding same tendon definitions for Span 3

MIDASIT



O Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

Rating

Section Tendon

Layout Construction Stage

Deck width B

! Cable Rail Track
’ iridge Analysis Model

Pavement and Barrier

b1 |o0.5 m b2 1152 m b3 0.6 m b4 | 11.52 m b5 0.5 m

1. Check deck width and dead load values

Equally to All Girder Y
DC(Before Composite) DC{After Composite) DW (After Composite) / X
]
DC Dw
Self Weight

& Wet Concrete

Before Weight Density 25 kN/m?
Composite Thickness 0.23 m
Form Work "
0.18

{ .
& Barrier 9 KN/m I8 Wearing Surface Zl SeIeCt AUStraIIa
After © Median Strip 4 KNfm Weight Density 22 KNfm? click IOK’

Composite Additional Load C Thickness 01 m

Utilities

0 Select Moving Load Code

; e fine \ Moving Load Code |Austral|a v ‘
R ———

[ o= ] o] .

For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

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.

\ 4

R

MIDASIT



Prestressed Composite Bridge Wizard

PrefPost-Tensioned Composite Girder Bridge Wizard

Section Tendon

Layout Construction Stage

Pavement and Barrier

Deck width

> P2 Y Lane1 Lane2 Lanen

b1 0.5 m b2 1152 m b3 (0.6 m ba 1152 m b5 ﬁ_[ ][ ][ ][ ]f

Dead Loads

Equally to All Girder Y X
DC{Before Composite) DC{After Composite) DW(After Cor
F
oC oW No. of Lanes 2 Mo. Distance(m)
D1 10.57

Self Weight D2 14.07

1. Check on ‘Live Loads’ | =
. eCK on 'Live Loads -
m
Form Work o

OK Cancel
& Barrier 9 kMN/m ©@ Wearing Surface

Aft Median Strip a kM/m Weight Density
er

Compgfite Additional Load ( i Thickness

:,j N 2. No. of Lanes : ‘2’ [
: | D1:10.57 3. Click ‘OK’
D2:‘14.07’

Utilities

Define Moving Load Case...

EEE—————
Define Traffic Lanes...
—

Cancel

s

For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

Procedure

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

MIDASIT



PrefPost-Tensioned Composite Girder Bridge Wizard

Layout Section

Tendon

Pavement a -
Vehicles X

Construction Stage

& Live Loads

Define Moving Load Case... Define Traffic Lanes...

s

Standard Name

AS 5100.7 - Rating Vehicles

Vehicular Load Properties

Vehicular Load Name

Vehicular Load Type

Define Standard Vehicular Load

Prestressed Composite Bridge Wizard

QLD-50.5T 8G1 GML 19m B DOUBLE

[QLD-50.5T 8G1 GML 19m B DOUBLE

1. Standard Name

‘AS 5100.7 — Rating Vehicles’

2. Vehicular Load Type

‘QLD-50.5T 8G1 GML 19m B DOUBLFE’

P11 P2 P6 P7
S, R
k¥
D1 e D&
No Load(kN) Spacing(m) Min.Distance Between Vehicld
1 63.8 3 Slow Moving (8.0 m)
2 80.95 1.2
3 80.95 55 © Normal Moving (17.0 m)
4 80.95 1.2
5 80.95 5.5 Dynamic Load Allowance
6 54 12 O Aut U
7 54 end Lo = e
oK A

Vehicle Name Type Add Standard |
Add User Defined
Delete
bl |05 1.52
Dead Loads
Equally to
DC(Befd] [~
Self Weight
Wet Concrete
Before Weight Density 25
Composite Thickness 0.23 m
Form Work o
Barrier =] KN/m ring Surfad
Median Strip 4 kN/m Weidgt Densit:
After
Composite Additional Load Thickr

Utilities

For Help, press F1

None!

U:0,0,0

G:0,0,0

Cancel

N: 0, E:0

lo KI

kN v m v

100% ~

Procedure

Vehicles are provided based on the design codes. Use ‘Add User Defined’ to define special vehicles.

MIDASIT




33 Prestressed Composite Bridge Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

— e e

Rail Track
Analysis Model

Tendon Load

& Construction Stage

Stage Stage Description Nﬂdlllun Duration (Day) |

1 Substructure is Activated Self Weight is Activated S, 10

2 |Girder(Par1), Diaphragm is Activated Prestress load in Precast Girder S, 10
31  |Deckis Activated as a Load Wet Concrete Load is Activated N 10
3-2 Deck is in Composite Stage, span continuous Wet Concrete Load is deactivated \ Y

4  |After-Composite Load is Activated DC2, DW Load is Activated \ ¢ . ) X
5 Long Term Effect 15 Consdered - 1. Check on ‘Construction Stage

Reinforcement

2. Save input values

3. Click ‘'OK’

m |Q&'< | | Conce!

For Help, press Fi None! U:0,0,0 G:0,0,0 N:0,E: 0 kN v m v~ B I 100% ~

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.

MIDASIT



4 Prestressed Composite Bridge Wizard

MIDAS CIVIL NX

Project

B B B K 2 &

Rating

P oject Preference Project Unit  Structure Group Change  Bill of
Infc rmation Status ~ System Type Material

2. ‘Preferences’

L L OO0 start Page MIDAS CIVIL NX

‘Design/Load Code’

‘Concrete’

Common Steel i SOD
Concrete

Data Tolerances RC
Property Design Code

AASHTO-LRFD20(US) Y

National Annex

Rebar
Design Code Material Code

AS 5100.5:117 ~ AS17(RC)
National Annex

Material DB
D500L
Graphics Report Language

Report Lan
= Qutput Formats English - English o
-~ Formats - Dim. & Others
Formats - Forces Report Unit Report Unit
- Formats - Loads Sl ~ ~
Rating Rating Code
~ AASHTO-LRFR19 ~
: { )
L»] 6. Click ‘OK
OK Cancel L
[] Elastic Link 240 dl |
% Rigid Link 320
(*, Static Loads
Static Load Case 1 [Self Weight ; Self We
4 G L
For Help, press F1 Node-4322 U:24 -10.5, -16.48 G: 24, -10.5, -16.48 N: O, E: 0 kN 100% ~

Procedure

The unit of rebar changes depends on the setting of Preferences.

MIDASIT




oad

—
g
Moment

Properties
Curvature

ary L
(<
Eﬂm <
Section  Zffective
Manager Width

ent
©

Thickness Taperet
Group

e MIDAS CIVIL NX
an L. @
‘ .
G ¢ I 8
Sectiol

Plastic
D, artine

Inelastic

Inel. Control  Inelastic
Material

Data Hinge

o

2
dap
Change M

Time
Dranarhs

C) :
2. Select ‘5: Comp_Precast’

aterial
1inl Matarial

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

i 5

Damping

5 Prestressed Composite Bridge Wizard
: ¥ 1. Section Manager - Reinforcement
Holo Bl

Longitudinal Reinforcement  Shear Reinforcement
Ragottom

& Same Rebar Data at i & j-end

Guide Line
I J

Type
Point

Circle

Task Pane

O StartPage

Tree Menu
Tables Works Group Report

= Tables
I3 Structure Tables

[¥] Result Tables

[TT] Design Tables

2] Query Tables

Num.
CTC Ref.

O Line

Input Method A
Point (y,z)

End Point (y,2)

T
5. ‘CTC’ ‘0.15’

Poly Line

0,0
015

Start

ocTC

Edge Bar

D20
Part 2

Check on ‘Edge Bar’

Dia : ‘D20’

Cral
Comp_Precast G :0.48730, 0.75390 LINE Part . lPart 2’
For Help, press F1 None! U:0,0,0 G:0,00 N:O, E:O 100% ~
Procedure
Input cover value on ‘Guide Line’.
Part 1 : Girder | Part 2 : Slab
MIDASIT




MIDAS CIVIL NX

an
. & &
O Material

Change Material
*  Properties Dependent

Property  Link

D B

Tree Menu  Task Pane @I StartPage

Tables Works Group Report

= Tables

I3 Structure Tables

Properties

8 ®©
Plastic Section
Material Properties

Thickness

Section Manager
Mode

Reinforcements

Target Section & Element

= X Section:3
X 4:24-25m_deck_unit
X 5:Comp_Precast

X 6:Comp_Precast 1

r

Tanarad

1. Click

<
<o

Cartinn

/g
Fffartive
ith

Moment
Curvature

6 Prestressed Composite Bridge Wizard

P—
h

/ |2]

—

Inel. Control Inelastic  Inela

3 Group
Data Hinge~ Material

Damping

2. Click

&

1)
Property
Tables

pngitudinal Reinforcement  Shear Reinforcement

Same Rebar Data at i & j-end

[¥] Result Tables
[TT] Design Tables

2] Query Tables

Copy Reinforcements to... Comp_Precast

For Help, press F1 None! U:0,0,0

G:0.44492, 0.66562 LINE

Coordinate © Centroid Left-Bottom
Guide Line 0.05 m
1 J
Type
Point O Line Arc
Circle

Input Method A

Starting Point (y,z)

End Point (y,z)

Poly Line

© Input Method B

-0.25800, 0.5 m
0.25800, 0.581 m

Num. ©CTC 0.15 m
CTC Ref. Start

Edge Bar

Dia
Part I' k
art
3. Clic
Referer
As 0.0012568 m?

Multi Add

Type Mu

1 Line

Cracked Section

m CTC (m)

0NS D20

‘ Apply

G:0,0,0

N: 0, E:0

kN~ m

100% ~

Procedure

Snap the corner of the Guide line.
Zoom-in or Zoom-out by scrolling the mouse.

MIDASIT




Prestressed Composite Bridge Wizard

B MIDAS CIVIL NX
o
v  Projec Structure No nen Properties Boun 1, CI|Ck Results Design Rating

Section Manager

X —
~ = 2
- &
Mode _ Longitudinal Reinforce: e
Aeinforements =) .. N Inelastic "
einforcement £y @Q Q @ ul . ec @ sa)e Rebar Data at 18 o Materlal ¢ Area of Reinforcement
Target Section & Element s T

= X Section:3

I 4:24-25m_deck_unit
Pitch 015

I 5:Comp_Precast -
X 6:Comp_Precast_1 ; 3 ch k
: . ec

5. Dia: ‘D12’
Num. ‘1’
Click ‘OK’

pgonal Reinforcement

Angle 90

Aw 0.0001131

Steel Bar for Web

4. Pitch : ‘0.15’ m
Angle : ‘90’ [deg]

Y X

6. ‘Torsional Reinforcement’

__— | pitch : ‘0.1’

Awt : ‘0.0001137’
Alt : ‘0.0001137’

& Torsional Reinforcement
015

Pitch

0.0001131

Awt

0.0001131

& Enclosing Stirup

© Auto Calculation User Input

for Enclosed Section Area

0.05

Cover Thickness

7. ‘Enclosing Stirrup’
Cover : ‘0.05’

8- lApva
Copy Reinforcements to. Comp_Precast G :0.07415, 0.67974 VIEW

Include Flange/Cantilever

For Help, press F1 None! U:0,0,0 G:0,00 N:O, E:O kN~ m ~ B I 100% ~

Procedure

Awt: Total Area of transverse torsional reinforcement
Alt : Total Area of longitudinal torsional reinforcement

MIDASIT



8 Prestressed Composite Bridge Wizard

& MIDAS CIVIL NX
Properties Bound
Section Manager @
_ &
Longitudinal Reinforcement Shear Reinforcement

g 01 Inelastic Group Property
Same Rebar Data at 1 & J-end Material - Damping~  Tables

Mode

Reinforcements

Target Section & Element

Copy Data

= X Section:3
I 4:24-25m_deck_unit

I 5:Comp_Precast
X 6:Comp_Precas_1 ' = Section List Selected Section List

6 : Comp_Precast_1

1. Select

‘
y

2. Click

Longitudinal Reinforcement End-l User Input 3 p; K’
Reinforced Shear End-l Area . ‘ ,

\

) o= 4. ‘Apply’

oo e 5. ‘Close’
‘ Copy Reinforcements 1o... omp_Precast G 10.07415, 0.67974 VIEW . ose

For Help, press F1 None! U:0,0,0 G:0,00 N:O, E:O

kN =~

100% ~

Procedure

Copy reinforcement details to other sections

MIDASIT



Overview

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

- Load

Step 3. Load

- Construction Stage

= Load

- Time Dependent Material = TDM / MOdify C.S. / MOVing Load

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design



O Time dependent Material

MIDAS CIVIL NX
Structure N e Pr B oarnaary I ‘ t L Rating
Structure emen operties E y Proper Ies ating

., 3 8 B oL 8 ©F & w @

] Material Time Change Material Plastic Section  Thickness Tapered  Section Effective Moment Inel. Control Inelastic Inelastic Group Property
*  Properties Dependent~ Property Link  Material Properties Group  Manager Width  Curvature Data Hinge~ Material Damping Tables

DBB %G s e

Tree Menu Task Bang a.Dags QAS CIVIL NX
e wors 4 2 ‘Time Dependent: : z
Search . , e Depende ateria eep age . ,
Creep/Shrinkage . — 3. ‘Add v __x
3 Tables ame ode Add
I Structure Tables = _ -
L [T : o . . = e Isometric :
(TT] Design Tables = == = Q

2] Query Tables

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 N vm ~2 | 100% ~

Procedure

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

MIDASIT



Time dependent Material

B8 MIDAS CIVIL NX

en Properties

& o L 8 © @

Matel Time Chanaoe  Material  Plastic Section  Thickn

Properties Dependel | Properties
{ ’
1. ‘C50
OB @ S 3

Tree Menu  Task Pane T start Page MIDAS CIVIL NX
Tables Works Grouo Reood

Add/Meodify Tir 1e Dependent Material (Creep [ Shrinkage)

S

.
Control Inelastic  Inelastic Group Property

2. ‘AS 5100_5-2017 ata Hinge~ Material Damping Tables
Amd 2:2024’

%

< Name |C50
f5 Tables

Code AS 5100.5-2017 Amd 2:2024 ~ [)

O Creep Coefficient

X-axis log scale

AUSTRALIA
14 Structurg Compressive strength of concrete at the age of 28 days
=) Result Ta Exposure Environment
@ Design T: O Arid Interior Temperate Inland Tropical or Near Costral
] Query Ta| Hypothetical Thickness @ Creep Function Data Type Graph Options
Y-axis log scale

h =2 Ag [u(Ag : Section Area, u: Perimeter in contact with atmosphere) O Shrinkage Strain

Drying Basic Shrinkage Strain (10"-6) Swttoadng {10 = I
EndLoading 10000 Day | —TT7]
©800.0 Num. of Steps |24 dl
User Define |0
Jime Value
(day)
Age of concrete at the beginning of shrinkage 3 = | day 1 12.34 38066002
2 17.78 7 5496e-02
3 2371 1.1656¢-01 /
4 3162 1.6408e-01
5 217 2195201 | I
o 0K 6 56.23 28417e-01 0.6
« Show Result... p 7 74.99 3.5906e-01
— 8 10000 4449401 0.4
9 133.35 5.4208e-01
10 17783 6501001 o
L. 11 23714 7 6790e-01
12| 31623 8.9358¢-01 0 1000 2000 3000 4000 Snn €000 7080 8000 8000 10000
5 ‘A I ) 13 42170 1.0245e+00 Time (day)
- APPly

100% ~

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 N vm ~2 |

Procedure

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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Time dependent Material

B8 MIDAS CIVIL NX

en Properties

am o .
G 2 &L 8 © ; . &
Inelastic  Inelastic Group Property

Pt?p}:rties Depgr:rc]!E;m f‘h-'%r'l h-ieﬂr (‘?;élr::és ek 2. IAS 5100.5-2017 Hinge~ Material- Damping Tables
i Amd 2:2024’

O B l—_E 3 i ey 2
Tree Menu Task Pane T start Page MIDAS CIVIL NX
Tables ‘Works oo _Denod 7
— Add/Modif* Time Dependent Material (Creep [ Shrinkage)
< Name | C40 Code [AS5100.5-2017 Amd 2:2024 ~ ) Y X
2 Tables
AUSTRALIA
Lq Structurel o6 pressive strength of concrete at the age of 28 days 40000 kN/m?2
(] Result Ta Exposure Environment
(TT] Design T O Arid Interior Temperate Inland Tropical or Near Costral N o e D ool
—
’_T‘ u thetical Thick Creep Function Data Type Graph Options
L Query 5 B L s O © Creep Coefficient X-axis log scale Y-axis log scale
h =2 Ag [ u(Ag : Section Area, u - Perimeter in contact with atmosphere) Shrinkage Strain
2.6
; ; . ; S i 10 Dx
Drying Basic Shrinkage Strain (10"-6) HIGLEERg ay 2.4 o
05000 End Loading 10000 Day 0 LT
. o
Mum. of Steps |24 B ]
User Define |0 e /"
Time
Val b oLe
Age of concrete at the beginning of shrinkage 3 2| day (day) e gt /
1 13.34 4.5461e-02 414
2 17.78 8.8079¢-02 .
3 2371 1.3598e-01 8 /
4 3162 1.9142-01 gL I
Cancel A 5 4217 2.5611e-01 i .
7 74.99 4.1890e-01 0.6
- 8 100.00 5.1910e-01 -
9 133.35 6.3242e-01 '
10 177.83 7.5845e-01 0.2
1" 23714 8.9589e-01 B
12 316.23 1.0425e+00 0 1000 2000 3000 4000 SOnN 6000 7000 £000 500D 10000
13 421.70 1.1953e+00 Tame (day)
]
E
For Help, press F1 Nede-1631 U: 24, -10.5, -16.48 G:24, -10.5 -16.48 N:0, E:0 kN~ m v B I 100% ~

Procedure

Defining Creep/Shrinkage properties.

MIDASIT



3 Time dependent Material

B8 MIDAS CIVIL NX

en Properties y S

g 6 2 8 © F & v Ik _ 7

Matel Time Change Material Plastic Section  Thickness Tapered  Section Effective Moment Inel. Control Inelastic Inelastic Group Property

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

Tree Menu Task Bang

Tables ‘Works

f5 Tables

I Structure Tables
[ Result Tables
(TT] Design Tables

2] Query Tables

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 N vm ~2 | 100% ~

Procedure

Defining Compressive Strength.

MIDASIT



4 Time dependent Material

B8 MIDAS CIVIL NX

en Properties

& 2 8 © F & v S

.
Matel Time SbaonsJhiatodal,, Llactiz Soction  Thicknees  Tanered  Seetinn Fffertive  Moment  Inel Canfrol  Inelastic  Inelastic Group Property
Properties Dependent rerties Hinge~ Material Damping Tables

1. ‘C50’

Add/Modify Time De-.endent Material (Comp. Strength)
Tree Menu Task Pa

Graph Options

Tables Works Cro

X-axis log scale Y-axis log scale

75000

f5 Tables O Code User

70000

I Structure To 65000

\
\
\

€0000
oo /
50000

45000 J

(¥ Result Table] Code |AS 5100.5-2017

(TT] Design Tabl

71 40000

2] Query Tablg] -
35000

Col Days (f28) el

30000
/
50000 fm? 25000

20000 P

15000

10000

0 50 150 250 350 450 550 €50 750 850 450 1050

Tire (day)

Redraw Graph

CK Cancel

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 N vm ~2 | 100% ~

Procedure

Defining Compressive Strength.
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5 Time dependent Material

B MIDAS CIVIL NX
Properties

& 2 8 © F & v S

.
Matel Time SbaonsJhiatodal,, Llactiz Soction  Thicknees  Tanered  Seetinn Fffertive  Moment  Inel Canfrol  Inelastic  Inelastic Group Property
Properties Dependent rerties Hinge~ Material Damping Tables

2. ‘AS 5100.5-2017’

iy =]

Graph Options

X-axis log scale

Y-axis log scale

2 Tables O Code User saoon
- 55000 —
I_# Structure T4 .
T . e e e e e e e e I ——
(=] Result Table] d
) 10000
(TT] Design Tabl /
35000 -
Bl
Query Table] 20000 -~
>
C 25000
>
IN/m?2 20000
>
15000
~
10000 ~
/’
>
0 S0 150 250 3S0 450 S50 gso 750 850 850 1050
Time (day)
e —
Redraw Graph m

Q 0K ? Cancel

7]

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 KN~ m

Procedure

Defining Compressive Strength.

ve | 100% ~
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6 Time dependent Material

MIDAS CIVIL NX

> 1. ‘Material Link’
8 & & _ S

] Material Time Change Material Plastic Section  Thickness Tapered  Section Effective Moment Inel. Control Inelastic Inelastic Group Property
Properties Dependent~ Property Link Material Properties Group  Manager Width  Curvature Data Hinge~ Material Damping Tables

2. Creep/Shrinkage ‘C50’
Comp. Strength ‘C50’

I

Tree Menu

Task Pane

Time Dependent Material Link

3. ‘1:C50’ Yl —x

4. Click >’

3670
A:Dummy Mat

5. ‘Add’

o 1] i
=
( Add [ Modify )
™
[No  Mat Creep/... Comp. ...
| Close |
For Help, press F1 Node-1631 U: 24, -10.5, -16.48 G:24,-10.5, -16.48 N:0,E:0 KN~ m v B I 100% ~

Procedure

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

MIDAS CIVIL NX

nt Properties

S & 2 € & o L T &

“T 1 4 R
. g O QL g < & v 5 | &
] Material Time Change Material Plastic Section  Thickness Tapered  Section Effective Moment Inel. Control Inelastic Inelastic Group Property
*  Properties Dependent~ Property Link  Material Properties Group  Manager Width  Curvature Data Hinge~ Material Damping Tables

S . 1. Creep/Shrinkage ‘C40’
Troo Monu_ Task ane I Comp. Strength ‘C40’

Time Dependent Material Link

Creep/Shrinkage | C 2. IZ:C4O’ ! X

Comp. Strength

Select Material to A

Materials

3. Click >’

5. ‘Close’

For Help, press F1 Node-1631 U 24, 10.5, -16.48 G 24,-10.5, -16.48 N: 0, E: 0 N vm ~2 | 100% ~

Procedure

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

o

MIDAS CIVIL NX

c ] —

e

—
it

84

Define

(|
+ cs

~amber
For C.5.

Compaosite
Section For C.S  Loads

Construction Stage

0

Tables W

3 Tables

i~ sty vy ection ype .
. 1 Stage2 5:Comp_Pr.. Compos.. CPPC

[ Res T ——

E Desi

[ Quef

Tree Meny X

1\

.

%

Creep Coeffi

B 3. ‘Composite Section For C.S’

52 R

4. Select no.1 section

Modify...
D .lete
U'pdate all H

U’ pdate Long Term

5. ‘Modify’

Close

For Help, press F1 Node-4533 U: 49, 7 -16.48

6. Input
Age
Partl 7

Part 2

10 0.167

Z
Y
Add/Modify Composite Section for Construction Stage
Active Stage Stage2 ~ |
. : [ 2 |
Section 5 5: Comp_Preca ~
gmpocite Type Normal ~
Type Composite
Shape CPPC
h t List 308t0333 336t03573by83 {
0.254
tion Sequence
Material Comp Stiff. | Comp.
Type Material Sta VA M Stiff. Scale | Stiff
Element Active Stge 7[02sa] Pl o
Material |2 C40 Stagea2 N\, | 10/ 0.167] S o] o0

7. ‘OK’

G: 49,7 -16.48

N:0,E: 0

100% ~

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




9 Modification of Construction Stage

B MIDAS CIVIL NX
re
o =] =
F = K g B

Construction Stage Define Composi C.S Camber Creep Coeffi
C.8  Caction S loads~ ForC.S. for C.S.

Tree Menu T

Tables Workg
Z
a y y
3 Tabl
i 4| Nama i Add =SS
d stagel 10 10 O = = '
Stage3-2 0O 30 0 :
[l d| Stagea 10 40 0 Generate
Stage5 10000 10040 4]

Modify/Show

5. ‘Modify/Show’

Close

e 100% ~

For Help, press F1 Node-4533 U: 49,7 -16.48 G: 49,7 -16.48 N:0,E: 0 KN~ m o~

Procedure

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

E® MIDAS CIVIL NX

- c

+ E X E p:4 E Stage Additional Steps
(] Construction Stage Define  Composite
+ . [of Sectic:r:JFc:r i Stage Stagel ~ Day 0

Name Stagel { Example:1, 3,7 14 )

Duration 10 day(s) Auto Generation Step Day
Tree Menu  Task Pane [T start Page Step Number 0 -
— Save Result
Tables Works Group Report
Stage Additional Steps
Construction Stage Current Stage Information... X
3 Tabid
7 d| Name Duration  Date Element  Boundary Load P ,
. Stagel 10 10 Group List Activation 1. Enter Age 100 g
® H| stagez 10 20 Isometric
Stage3-1 10 30 Diaphragm
ink Girder Age day(s| Redistribution 100 %
Stage3-2 0 30 Continuous Section = @ yis) :
[ q| staged 10 40 Dummy Beam

Stage5 10000 10040 Dummy Beam2 e HL DL

ﬂame Age MName Redist.
Substructure 0

Coping 0

N 2. Select ‘Substructure’
> and ‘Coping’ and click
al ‘Modify’

[

|
WM ETRES 3 click ‘Apply’

Load Incremental Steps for Material Nonlinear Analysis 5
l OK l \ Cancel l
kN ~ m o

For Help, press F1 Node-4533 Ui 49, 7 -16.48 G: 49,7 -16.48 N:0,E: 0

i 100% ~

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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Modification of Construction Stage

E® MIDAS CIVIL NX

=

=

+
(] Construction St
+

Y

84

age Define

C.S

c

mposite

Stage

st R 1. Select ‘Stage 3-2’

teps

Duraticn 0 day(s) Auto Generation Step Day
Tree Menu  Task Pane [T start Page Step Number 0 s
— Save Result
Tables Works Group Report
Stage Additional Steps Z
X
3 Tabid

7 d| Name Duration  Date Element  Boundary Load
i - (“r
. Stagel 10 10 T Lt Activation 2. Enter Age 10 .
® ] stagez 10 20 Isometric 7

Substructure (0]

Stage3-1 10 30 ]
g C cetributi 9
i Stage3-2 0 30 Dice)!g;ggm Age Redistribution | 100 % @ o
[l d| Stagea 10 40 Girder . .
Stage5 10000 10040 Group List Group List
e Name Redist.
/ Continuous Sec... 0
‘ Dummy Beam 0 ‘ .
N oummy gear2 3. Select ‘Continuous
H ) « ’
Section’, ‘Dummy beam
{ ’
and ‘Dummy Beam 2’ and
H { H ’
click ‘Modify
Add Modify Delete
H { ’
Load Incremental Steps for Material Monlinear Analy: 4' CIICk Apply
H { 4
5. Click ‘OK’ |
@ Cancel
For Help, press F1 Node-4533 U: 49, 7 -16.48 G:49,7 -16.48 N:0,E: 0

kN ~vm 2 | 100% ~

Procedure

Modify the Age of elements.
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Moving Load

B® MIDAS CIVIL NX

I,_l‘j

Meving Load

Moving Load Cases

cture

Moving Load Code

[ Australia |

Traffic Line  Traffic Surface
Lanes Lanes

= 2. ‘Moving Load’

e

Load Case

Description

( Add

-

[IGET

=

Vehicles

ey

Moving
Load Cases

Concurrent  Venhicie
Group Classes

oad Case for Permit Vehicle
Moving Load Optimization

Select Load Model

4. ‘Add’

5. Input ‘MV’

General

Fatigue

Heavy Load Platform

6. ‘Load Model:

Double Loa

7. Select B-Double lane

Min. Number of Loaded Lanes 0
Max. Number of Loaded Lanes 1
|
ine of Lanes Selected Lanes B-Double Lanes =y
‘ Lanel Lanel

Qlososei D

Accompanying Lane Factor
Num of Loaded Lanes
1 1
2 08
3 or more 0.4
Load Case Data

B-Double Load

M1800 or S1600 None

Assignment Lanes

Loaded Lane of M1600 or S1600

QLD-50.5T 8G1GML 19m B~

x

Scale Factor

Lane2

G: 49, 3.5, 16.48 N: KN vm v 2 ] 100% ~

Node-4534

For Help, press F1 U: 49, 3.5, -16.48

Procedure

All cases from min. number to max. number of loaded 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.
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Overview

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

= Load

Step 4. Analysis

- Time Dependent Material

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design



4 Perform Analysis

Rating

B MIDAS CIVIL NX

Tt
B ¢ B B {
Heatof Moving Settlement Nonlinear Cor Boundary Change Perform  Analysis Import

A nalysis Options~ Analysis Result

P-Delta Buckling Eigenvalue
Hydration Load

Control Data

[ StartPage  MIDAS CIVIL NX

Tree Menu Task Pane

Tables Works Group Report

2 Tables

1 Structure Tables

[ Result Tables
E Design Tables

[2! Query Tables

For Help, press F1 Node-5406 U: 22, -3.5, -16.48 G:22,-3.5,-16.48 N:O E: 0 kN v m ~ B I 100% ~
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

N Step 5. Results

- Time Dependent Material

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design



Load Combination

Bl MIDAS CIVIL NX

t opert B d d Results

B £ O = Ga T i

[ ]IP Option
Load Result y = 4 H H LAl t Reducti Beam/El it t ; Mov © Add Replace
oad esul Reacuuns =2 eduction eam/tlemen Strain )
Combination  Tables 2' Load Co m bl natlons Moment B Code Selection

Steel O Concrete Steel Composite

Load Combinations

Design Cod

General  Steel Desi

Concrete

Load Combination List

Tree Menu

3. ‘Concrete Design’

Tables Work]

No Name Active Type E Descrip LoadCase Factor CS Only O ST+CS
- l C l [ Case CS ! Construction Stage X
7 Tables
- Bridge Type Roadway v
4 Stru
= Load Factors for Permanent Loads
[ Resy
Load Load Factor
@ Desit
[ Quer

Superimposed Dead Load

Soil Load

) Groundwater Load

4. ‘Auto Generation

R.S : Reduce Safety

.S :Increase Safety

Fatigue Load Combination

Road Traffic Case MV v

Load Case Add

8. ‘Close’

7. ‘OK’
| AN

Close

Auto Generation...
L —

Spread Sheet Form

4 »

100% ~

For Help, press'r TNOOE=TOT TUTUD, TU7 0, a0 TTUT, TUTO, T AT U, T

Procedure

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

B® MIDAS CIVIL
Results
E oh F <)
[ <)) .
I - 1.

Analysis result Load Result
Combination  Tables

‘Reactions’

Reactions Deformations Forces Stres: tion Beam/Element

Tree Menu

Task Pane

3. Select ‘FZ’ ‘Values’ ‘Legend’
4. Click ‘...’

Reactions Deformatio

Reaction Forces/Moments

Number Options

Step ~

4. ‘MinMax Only’

Decimal Points: |i]

onents

FX il @

MX MY MZ

o Only

Min & Max © Abs Max

Max Min

Limit Scale(%) 1

Local (if defined) Set Orientation

Type of Displ,

- Apply upon OK

5. Click ‘OK’

fo; 3897.2 [

6. ‘Apply’ ba )]

For Help, press F1 Node-4538

U: 49, -10.5, -16.48 G149, -10.5, -16.48

N: 0, E: O

Strain

Moving

Load

Mode
Shapes

fAX: 3897.2

MIDAS CIVIL NX
POST-PROCESSOR

RERCTION FORCE

FORCE-Z

MIN. REACTION
NODE= 4613
FZ: 245.38
MAX. REACTION

HNODE= 4532
FZ: 3897.17

PostCs
CBC: CLCB1
MRY : 4532
MIN : 4618
FILE: QLD TM~
UNIT: kN

DATE:
VIEW-DIRECTION

Procedure

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

B8 MIDAS CIVIL NX

T ¢ z I o

Analysis result Load Result  Reactions Deformations Forces Stresses Diagram Local Direction Beam/Element Stage/Step Strain Moving Mode Text
Combination Tables Force Sum Graph Load Shapes Output

MIDAS CIVIL NX

Tree Menu Task Pane [ start Page

MIDAS CIVIL NX
POST-PROCESSOR

Reactions Deformations Forces Stre
EEEEE—— REACTION FORCE

Reaction Forces/Moments ~ FORCE-Z
X MIN. REACTION
Load Cases/Combinations T S
CS: Summation v FZ:  169.01
MLX. REACTION
Step Last Step v
NODE= 4322
FZ: 2695.84
Components

FX FY OFZ FXYZ
MX MY MZ MXYZ
Mb
Local (if defined)

Type of Display

Values Legend

Arrow Scale Factor 1.000000

STAGE:Stage3-1
CS: SUMMATION
LAST
MRY : 4322
MIN : 4579
FILE: QLD TM~
UNIT: kN
DRTE:

WVIEW-DIRECTICH

AX: 2695.8

F

APPY

For Help, press F1 Node-1769 U: 24, -10.5, -16.48 G: 24, -10.5, -16.48 N: 0, E: 0 kN ~m ~ 2 | 100% ~

Procedure

Check the results along the stages.
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Reaction / Force / Displacement

B8 MIDAS CIVIL NX

—
Beam/Element

Analysis result

+

~
Influ.
Lines

~

1. Select ‘Displacement Contour’

Influ.

Tree Menu  Task Pane Start Page MIDAS CIVIL NX ——
Reactions Deformations Forces Strt Z
Displacement Contour Y %
¢ » Isometric
L]
4. Select ‘CS: Dead Load ®
Components
” ‘DZ’
5. Select
RX
DXy DYz DXz
DXYZ
Local (if defined)
Type of Display
Contour Deform
Values Legend
Animate Undeformed
Mirrored
STAGE:Stage3-1
Plate Cutting Diagram s
Current Step Displ.
lick
6. Clic
mm
For Help, press F1 Frame-3560 U: 48475, 12012, -129.609 G: 48475, 12012, -129.609 N:O, E:0 kN mm e I 100% ~

Procedure

Check the results under dead load along the stages.
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Reaction / Force / Displacement

B MIDAS CIVIL NX

Analysis result

Tree Menu  Task Pane [CJ{I1) StartPage MIDAS CIVIL NX
ions Deformations Forces Stresses Z
Beam Diagrams Y
S D
W 3. Select ‘MV : MV’
step . Select max: Isometric

Components

Part Total

= O 4. Select ‘My’
O

Display Options

No Fill

O 5 Points Line Fil

Scale |1.00000 O Solid Fil

Type of Display .
@oowse ) Cown Maximum results
Values Legend
einss () nseomes element
Mirrored Quick View 5 A
. Apply
Yield Point

VIEW-DIRECTION

L= | es z <

For Help, press F1 Node-4066 U: 0.5, -12.012, -1.48 G: 0.5, -12.012, -1.48 N:0O,E:0 kN v m v 2 I 100% ~
- T e e T

Procedure

Check the beam moment diagram under moving load
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Moving Tracer

B8 MIDAS CIVIL NX

‘ B 1. Click ‘Beam Force/Moments’

> 35 ] [ - : - : T @ b < .
Arorns | . ot Bt kPt . under ‘Moving Tracer’

Lines s~ Tracer

Tree Menu  Task Pane Start Page MIDAS CIVIL NX

Infl. Lines  Infl. Surf. MVL Tracer Bat . ¥ |PostCS

Beam Forces/Moments

Influence line
values

Moving Load Cases
MVmax: MV

2. Input ‘1813’

Scale Factor 1.000000 ©

Parts
oi 14 12
3/4 i

Components

g D : 3. Select ‘My’

Type of Display

Contour Legend

@ Applied Loads

Maximum Value 1.2829e+02

Write Min/Max Load to File
Detail Result

4. Apply

For Help, press F1 None! U:71,12.32,0 G:71,12.32,0 N:0,E:0 kN v m v e I 100% ~

Procedure

Check the position of vehicles for the element selected.
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Concurrent Force

Tree Menu  Task Pane

Tables Works Group Report

I5] Works
£ Analysis Control Data
tx Construction Stage Analysis
2] Structures
+ Nodes 4618
17 Elements 7362
[] Properties
[Z] Material 4
[E]1 @M 1:c50
[Z1 1 2:ca0
@ 3:1670
[Z] @ 4: bummy Material
{7 Time Dependent Material(C&S)
£ €50 [ Code=AS 5100.5-2017

{7 €40 [ Code=AS 5100.5-2017

aE

Time Dependent Material(Comp.
3 €50 [ Code=AS 5100.5-2017
£ €40 [ Code=AS 5100.5-2017
¢} Time Dependent Material Link 2
& 1[Mat=C50 ; C&S=C50 ; E=
@ 2 [ Mat=C40 ; C&S=C40 ; E=
£ Section 8

£ [ 1: Pier Column

O » « 4|+ |\Beam Force [
For Help, press F1 None! U:70,12.012,0

Results

Records Activation Dialog

Node or Element

All

3. Input ‘1813’

Type | Element Type

[TRUSS

EAM

PLANE STRESS
PLATE

PLANE STRAIN
AXISYMMETRIC
SOLID
TENS-TRUSS
COMP-TRIISS

ember

Inverse

dt R

Strain Influ. Influ.

[JcLCB3(CBC)
[JcLCB4(CBC)
[JcLCB5(CBC:all)

[JeLCB5(CBC:max)
[JcLCB5(CBC:min)
[)cLCBB(CBC:all)
[JcLCBB(CBC:max)
[JcLCBB(CBC:min)
[JcLCB7(CBC:al)
[JcLCB7(CBC:max)
[JcLCB7(CBC:min)

el FBRRIABRA:AIN

5. Check

6. ‘OK’

G:70,12.012,0 N:0,E:0

kN

100%

~|

Procedure

The output comes from 5 points(Part |, 1/4, 2/4, 3/4, j) of elements.
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3 Concurrent Force

Results

Influ. Infiu
Lin S

Tree Menu  Task Pane Start Page MIDAS CIVIL NX Result-[Beam Force] Result By Max Value-[Beam Force]
Asaal Shear-y Shear-z Torsion Moment-y Moment-z
Tables Works Group Report Elem | Load | Pat (kN) (kN) (kN) (kN-m) (kN-m) (kN-m)
¥ 1813 |MV(max) | I[561) 537 117 2554 257 12829 162
1613 [MV(max) 14 537 117 2554 257 12354 1.3 2 Check
. 1813 |MV(max) 2 537 147 2554 257 2373 1.08 . Rk
[5] works 1813 MV(max) 34 537 1A7 25564 257 12427 138 Load Cases to Display
_ 7 1613 [MV(max) | J[610] 537 (KL %5 257 125,22 172 .
) Analysis Control Data 1873 [MVimin) | I561] 420 139 2612 541 38| 006 @MV(MV:all)
. 1813 [MV{min) 1 420 139 2612 544 1432 004 BMV(MV:max)
7= Construction Stage Analysis 1813 |MV(min) 20 420 139 2612 54 1480 004 E@MV(MV:min)
. 1813 |MV(min) 3 420 139 2612 54 1528 006 [ ]cLCB1(CBC)
L Structures 1813[MV{min) | J[610] 4720 139 2612 544 1576 0.08 —
. 813 [Mvial) | 11561) 537 139 2612 54 2829 162 (_JcLCB2(CBC)
- Nodes 4618 1613 |MV(all) " 5.37] 139 2612 544 12364 133 [ JeLCB3(CBC)
1813 |MV(all) 2 537 EE] 2512 544 12373 1.08 (cLCB4(CBC
L% Elements 7362 1813 |MV{all) kT 537, 139 2612 544 124.27 138 m| LCBS(CBC" m
1813[MVial) | J610) 537 " e 12522 in g (CBC:all)
[%] Properties — h [ ]eLCB5(CBC:max)
[Z] Material 4 [ ]cLCB5(CBC:min)
[JeLCBB(CBC:all)
E@1:c50 iV ’ [_JcLCBB(CBC:max)
1. ‘View by Max Value Item... ()cLCBG(CBC:min)
W 2:c40 (T)cLCB7(CBC:all)
] @ 3:1670 [ ]cLCB7{CBC:max)
[Z] @ 4: Dummy Material
£ Time Dependent Material{C&S) ‘ o ‘ ‘ Cancel
£ €50 [ Code=AS 5100.5-2013
{3t €40 [ Code=AS 5100.5-2017 ( View by Max Value Item...
£ Time Dependent Material{Comp. — 3 lo K’
- ]
B €50 [ Code=AS 5100.5-2017
B €40 [ Code=AS 5100.5-2017
¢#) Time Dependent Material Link 2
@ 1[Mat=C50 ; C&5=C50 ; E=
@ 2 [ Mat=C40 ; C&S=C40 ; E=
1 Section 8
& [ 1 Pier Column
« » « «|»[\Beam Force /
None! U:70,12.012, 0 G:70,12.012,0 N:0,E: 0 KN~ m 2 |

Procedure

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

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

= Load

Step 6. Design

- Time Dependent Material

- Moving load — B-Double

= Analysis
= Results
- Load Combination
- Reaction/Force/Displacement
- Moving Tracer
- Concurrent Force
= Design

- PSC Design



Design

PSC Design = e 7

(Ass51005 ) = = =B

' ' Design Lesig: Modify
Code Option Parameters~ Materniai

74

Tree Menu Tag { ) 7] Start Page MIDAS CIVIL NX Result-[Beam Force] Result By Max Value-[Beam Force]
——— | 2.‘PSC
Tables Works
Z
Y X
Izl
) W= A Input Paramaters
£ Analysis C 4 IAS 5 100 5 17’ Maximum nominal aggregate size (8.2.4.2) Crack Control
L]
L] L] L] .
'I!_'x‘ BaTich d_g 0.016 m Maximum Increment of Steel Stress
— 160000 KkN/m?
I_# Structures
+2 Nodes 4618
Output Paramaters
17 Elements 7362 ’T Ultimate limit states Serviceability limit state
. Transfer Check Control of Cracking
E ppaizz 5. ‘Select All
Flexural resistance
[T] Material 4
Shear resistance
E‘ 1:C50 Torsional resistance
{ 4
[T]7 2:c40
Select Al ) Unselect All 6' 0 K
[Z] @ 3:1670 e
[T17 4:Dummy Material
47 Time Dependent Material(C&S) . l I
£ C50 [ Code=AS 5100.5-2017 -
{3 C40 [ Code=AS 5100.5-201;
[ ]
For Help, press F1 Node-2638 U:48,12.32, 0 G:48,12.32, 0 N:0,E: 0 kN  ~ m -~ B2 I 100% ~

Procedure

Enter output parameters
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PSC Design

Tree Menu  Task Pane 1. lMOdify Material’ X Resul

2. Select materials

Material List

Tables Works Group =~ Kepori

>

[=1 Works
£ Analysis Control Data
7 Construction Stage Analysis
I~1 Structures
+ 0 Nodes 4618
1% Elements 7362
[2] Properties
[7] Material 4
[Z]7 1:c50
[T]0 2:ca0
[Z]7 3:1670
[T] 07 4: Dummy Material
{7 Time Dependent Material{C&S)
47k C50 [ Code=AS 5100.5-201;
47k C40 [ Code=AS 5100.5-201;
£ Time Dependent Material(Comp.

« NN b v
For Help, press F1 Node-542 u: g

3. ‘Modify’ & ‘Close’

D MName Conc.(Gird... Main-bar(G... Sub-bar(Gi...
1 C50 C50
2 C40 C40
yder
ncrete Mat; Selection
Code’ AST7(RC) ~ | Grade CS50
Specjffed Compressive Strength (fclfck) 50000
ompressive Strength at Transfer, fci
& = ' 30000|

(Pre-tension)

Light Weight Concrete Factor (Lambda)

Rebar Selection
Code AS17(RC)
Grade of Main Rebar

Grade of Sub-Rebar

Slab

D500L

D500L

Concrete Material Selection

Code AS17(RC)

Specified Compressive Strength (fclfck)

Light Weight Concrete Factor (Lambda)

R r Selection
Code AS17(RC)
Grade of MW Rebar

Grade of Sub-Re

D500L

D500L

Fy

Fys

Grade

Procedure

Enter parameters for Midas Civil NX to calculate capacity of the section

C40

40000

Conc.(Slab) M

KkN/m?

kN/m?

kN/m?

kN/m?

kN/m?

kN/m?

100%

w
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PSC Design

1. ‘Design Position’

Tree Menu  Task Pane

General Steel Concrete SRC PSC

Position for PSC Design

Option

© Add/Replace Delete

2. ‘1802t01827’ Enter

Shear Resistance

sometric
None 1 J Ol&d

@

3. Apply

For Help, press F1

Node-1179 U:23,12.32,0 G:23,12.32,0 N:0,E: 0

kN
Procedure

100%

Enter elements to consider for Design calculation.

MIDASIT
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PSC Design 5 gn /  Design
ption  Paramete M Paositin~

Tree Menu  Task Pane TI{IT] StartPage MIDAS CIVIL NX Result-[Beam F

General Steel Concrete SRC PSC

Position for PSC Output
Option

© Add/Replace Delete

Moment Resistance
Positive Moment
None I J Ol&)
Negative Moment

None I J Ol&l

Shear Resistance

None | J olal

Torsional Resistance

None 1 J ol&y

3. Apply

1. ‘Output Position’

2. ‘1813’ Enter

N

For Help, press F1 Node-3709 U:43,12.32,0 G:43,12.32,0

N:0, E:0

kN -

100%

Procedure

Enter the elements for Excel report.

MIDASIT
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B8 MIDAS CIVIL NX

PSC Design gn
ption  Par

rform

Design

Tree Menu  Task Pane Start Page MIDAS CIVIL NX - Result By Max Val
General Steel Concrete SRC PSC z
»n for PSC Output 1 IP f D H ’
. Ferrorm vesign Y X
Option
© Add/Replace Delete
Moment Resistance
Positive Moment
None | J Ol&)
Negative Moment
None 1 J Ol&y
Shear Resistance
None I J Ol&J
Torsional Resistance
None 1 J ol&J
| |
For Help, press F1 Node-3709 U: 73, -6.468, 0 G:73, -6.468, 0 N:0, E:0

100% ~

kN v m
Procedure

Command window will provide status when the design is complete.
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7
=/

PSC Design

Tree Menu  Task Pane TIIT MIDAS CIVIL

[Desian Resuts PSC Result Diagram

PSC Design Result Diagram

Y
Load Cases/Combinations
Option sometric
O Force Safety Factor
Stress
1
Components
O Flexure-y
Shear
Torsion
Positive Negative
Ultimate Force/Criteria Diagram
color |l Thick. 2
Diagram Option
Scale Factor 1
Fill Type
No Line  © Solid
Direction
Global  © Major Axis
©O Local Minor Axis
Type of Display
@ Contour @ Legend VIEW-DIRECTION
- ’ ‘t»
For Help, press F1 Frame-235 U: 67,8932, 0 G:67,8.932,0 N:O, E:0 kN v 2 l 100% ~

Procedure

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

Tree Menu  Task Pane

Design Results

PSC Design Re

Load Cases/Combinations

BINATION

Option
O Force Safety Factor

Stress

Components
© Flexure-y
Shear
Torsion
& Positive Negative
Ultimate Force/Criteria Diagram.
color |l

Diagram Option

Thick. 2

Scale Factor 1
Fill Type

No Line © Solid

Direction
Glo
O Local

© Major Axis

al

Minor Axis

Type of Display

@ Contour

For Help, press F1 Frame-235

|~

Check various design results

with table format

Start Page (
Elem ‘ Pant I ig;;l"e hgf“"e‘ Type l CHK
v 1002(1[49] _|Negatve 0.0013
1802 |i[49) |Po 0.0013|
180 07] |Negative -
1802/J[3807] |Positive
1803 [3807] _|Negative
1803 ]_|Positive
1803J{120)  |Negate
18031J[120)  |Positive
1804]i[120] _|Negative
[ | 1804i(120] |Positive
1804 J[169] | Negative B L E]
1804 J[169)  |Positive cLCB5 FY-MAX  |OK 5028814 35912609 0.0000|
1805[I[169] |Negative cLCB4 - [oK 0.0000| 758.6473| 0.0006/ 0.0013|
1805 I[169]  |Positive cLCB5 MY-MAX  |OK 5032269 38834217 35916733 0.0000 0.0000
1805J[218]  |Negatwe cLCB4 - oK 0.0000/ 1089 8023 0.0000] 7586473 0.0006 0.0013]
1805J[218] | Positive cLC85 MY-MAX  |OK 7491225 4290 5246 01746/ 36460321 0.0000] 0.0000|
1806 i[218] | Negative clcBd |- |oK 0.0000] 1089.8040 0.0000| 758.6473 0.0006] 0.0013|
1806/I[218]  |Positive cLCB5 MY-MAX  |OK 7491379 42905228 0.1746| 3646 3904 | 0.0000/ 0.0000/
1806/J[267)  |Negative cLCB4 L OK 0.0000 1090 | 0.0000 758 6473 0.0006 0.0013|
~ 1806/J(267) |Positive clCB5  |MY-MAX |OK 970.3287 42901597 0.2262 3695 5094 0.0000 0.0000|
1807I[267] | Negatve cces |- [oK 0.0000] 1090.1413] 0.0000] 758 6473 0.0006] 0.0013|
1807 I1267) _|Positive cLCB5 MY-MAX__[OK 9699111 4290 1683 02261 3695 7862 0.0000| 0.0000|
1807 |J{316] _|Negative ccB4 |- oK —0.0000] 1090 4432 0.0000] 7586473 0.0006] ~0.0013|
1807/J[316] _|Positive clCB5  |MYMAX |OK 11685793 42900929 02724 3739.7130 0.0000 0.0000
1808/i[316] | Negative cces |- OK 0.0000 10904441 0.0000 758 6473 0.0006 0,0013
1808 I[316] _ |Positive clCB5  |MY-MAX |OK 1167 4975 42900919 02721 3739.9145| 0.0000] 0.0000|
1808/J[365] |Negate cLCB4 - |ok 0.0000/ 1090 7102] 0.0000| 758 6473 0.0006] 0.0013
1808/J[365)  |Positive cLCB5 MY-MAX |OK 13392438 4289 4542 03122 37766839 0.0000/ 0.0000|
18091[365] | Negatve cLCB4 - oK 0.0000] 1090.7107| 0.0000] 758 6473 0.0006] 0.0013|
1809)i[365] _|Positive clCB5  |MY-MAX |OK 1337 5625 42894535 03118 37788097 0.0000 0.0000
1809/J[414]  |Negatve cLCB4 5 oK 0.0000] 10909416 0.0000] 758 6473 0.0006] 0.0013|
1809 J[414]  |Positive cLCB5 MY-MAX  |OK 14841221 4289 4024 03460 38124174 0.0000] 0.0000|
1810[[414] _ |Negatve clCB4 |- oK 0.0000] 1090.9419 0.0000 758.6473| 0.0006/ 0.0013
1810/i[414] _|Positive cLCBS FY-MIN_[OK 14837162 4289.4020] 03459, 3812.4872| 0.0000] 0.0000/
1810/J463] _|Negative cces |- OK 0.0000 10911374 0.0000 758 6473 0.0006 0.0013
1810/J463]  |Positive cLCB5 MY-MAX  |OK 1604 5442 42893592| 0.3741] 3840 9242 0.0000] 0.0000/
1811]i[463]  [Negative cces |- |oK 0.0000] 10911375 0.0000| 7586473 0.0006 0.0013|
1811]i[463]  |Positive clCB5  |FY-MIN _ |OK 1606.2926 42893591 0.3745 | 0.0000| 0.0000|
1811J[512]  |Negatve cLCB4 B oK 0.0000] 1091.2977| 0.0000! 0.0006] 0.0013|
18111512  |Positive cLCB5 MY-MAX |OK 1702 3599 4289 3245 0.3969 0.0000 0.0000|
1812[i[512) _|Negatve clCBd |- OK 0.0000 10912976 0.0000 0.0006 0.0013
1812[i[512]  |Positive clCB5  |FY-MIN _ |OK 1704.9789] 4289 3245 0.3975 0.0000] 0.0000|
1812/J[561] | Negate cLCB4 5 :OK 0.0000/ 10914223 0.0000/ 758 6473 0.0006/ 0.0013]
1812/J561] _|Positive cLCBS MY-MAX  |OK 1778.0843| 4289 2983 04145| 38822553 0.0000| 0.0000/
1813]1[561] | Negatve cLCB4 - oK 0.0000] 1091.4221] 0.0000] 758 6473 0.0006] 0.0013|
1813]I(561] _|Positve clCB5  |FYMIN _ [OK 1780 5371 42892984 04151 38822214 0.0000 0.0000
1813/J[610] | Negative cces |- [oK 0.0000] 10915113 0.0000| 758 6473 0.0006] 0.0013|
1813/J[610)  |Positive cLCB5 FY-MAX  |OK 18319504 42889903 0.4271| 38950763 0.0000/ 0.0000/
] 181416101  |Negative cLCB4 B loK 0.0000! 10915110/ 0.0000! 758 6473 0.0006/ 0.0013]
< | » \Flexure Strength /
:73,11.396, 0 G:73,11.396, 0 N:0, E: 0

kN v m v

100%

Procedure

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

©O Local

Type of Display

@ Contour

Design Results

Tree Menu  Task Pane

PSC Design Result Diagram

Load Cases/Combinations

“OMBINATION

Option
O Force Safety Factor
Stress
Components
O Flexure-y
Shear
Torsion
Positive Negative
Uttimate Force/Criteria Diagram
color |l Thick. 2
Diagram Option
Scale Factor 1
Fill Type
No Line © Solid
Direction

Global  © Major Axis

Minor Axis

@ Legend

[~

For Help, press F1

Frame-235

U: 67,8932, 0

MIDAS

‘Excel Report’

G: 67,8.932,0

N:0, E:0

5

[Postcs

. Design Condition

Design code

Made(ll)

A35100:5-17

J

Section Properties

Section Type
Composite
- Gross section -Transformed section
Before After Before After
H i(mm) 1100.0 1330.0 H (mm) 1100.0 13300
B {{mm) 596.0 616.0 B {(mm) 596.0 616.0
C,, {{mm) 5625 401.3 C., i(mm) 5742 408.3
Con ((mm) 5375 698.7 C., {(mm) 525.8 691.7
Ay [mm2 4 277 E+05 5.612.E+05 Ay [mmz 4 428 E+05 5.823.E+05
l, i{(mm? 5. 788.E+10 1.052. E+11 l, {(mm® 6.069.E+10 1121.E+11
5, i(mm?® 1.029.E+08 1.442.E+08 S, i(mm® 1.057 E+08 1.486.E+08
Sy i(mm? 1.077 E+08 8.283.E+07 Sy i(mm? 1.154 E+08 8.775.E+07
S. (mm? 1.666.E+08 S. (mm’ 1.648.E+08
S {(mm® 2 621.E+08 S {(mm® 2 576.E+08
W Materials
- Concrete
. E. Four= 0.64f. v
(MPa) (MPa) (MPa)
Girder 50.000 34800.000 4243 0.85 0.70
Slab 40.000 32800.000 3.795 0.85 0.77

* gz = 1.0 - 0.003f. (within the limits of 0.67 = o, < 0.85)
* y = 1.05 - 0.007f_ (within the limits of 0.67 =y = 0.85)

- Prestressing steel Information

Procedure

Excel report will be generated for the element entered under ‘Output Position’.

Bond d. A Strength (MPa) E
Mo. | Tendon name ¢ o ? ‘f
type (mm) (mm?) Ty fa (MPa) ad
1 | 8_Span1-397 | Bond 1265.0 140.0 1569.1 1863.31 205000.0
2 | 5_Spani-411; Bond 1210.0 140.0 1569.1 1863.3F 2050000 || %% ~
3 | 5_Spani-401: Bond 1265.0 140.0 1569.1 1863.31 205000.0
4 | 5 _Spani-410 | Bond 1210.0 140.0 1569.1 1863.31 205000.0

MIDASIT
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