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Bridge Overview

Steel Composite Bridge

Overview

- Model and analyze a two span Steel Composite Bridge consisting of four girders Connected by bracings.
- The behavior of the bridge under static loads ,dynamic loads and moving loads are examined.

- Design of Steel Composite Girders as per AS/NZS 5100.6:2017 is also illustrated.

In this tutorial we will learn the following things:

How to undertake modelling of Steel Composite Bridge using wizard.

How to assign static loads in MIDAS CIVIL NX.

How to define moving load as per New Zealand code in MIDAS CIVIL NX.

How to define construction stages in MIDAS CIVIL NX.

MIDAS CIVIL NX 2025 (v2.1)
DATE 20/08/2025

Steel Composite Bridge 2



Step

00 Specifications of the Bridge
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Step

00 Specifications of the Bridge

= Bridge Type:

= Span Length:

= Carriageway width:

= Spacing of crossbeams:

Steel Composite Bridge
24m and 28m

11m

8mand 7m
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Step

00 Outline

Pre Processing
Definition of Properties
Define Layout- Composite girder wizard
Definition of Moving Load
Definition of Construction stages
Definition of Eigenvalue and Response Spectrum
Moving Load Analysis Option
Perform Analysis

Nk wh =

Post processing-Analysis results
8. Reactions
9. Shear
10. Bending
11. Moving Load Influence Lines
12. Moving Load Tracer
13. Convert Moving Load into a Static Load

Composite Design
14. Load Combination Generation
15. Composite Design
16. Design Results

Steel Composite Bridge



Units and Preferences

Open: New File
2. Save: “Two Span Steel Composite
Bridge”

Change the units to kN, m

Click: Project

Click: Preferences

Click: Environment

Click: Design Load Code

Click: Composite

© ® N O u A~ W

. Change: Design Codes as shown

» Plate Girder: Design Code:
AS5100.6:2017

» Rebar: Material Code: AS17 (RC)

» Material DB: DS00L

10. Check: Save Changes Upon OK

11. Click: OK

If you are designing the concrete slab,
bracing, piles, pier cap make changes

under Steel, concrete as appropriate

B MIDAS CIVIL NX
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Material Definition

B MIDAS CIVIL NX 2025
Pi Str e M ! Properties v Ar

Material Properties :
o @ = & < F €& v N El &

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

1. Properties-> Material Properties

2. Click Add

o

3. Define Material Properties: Material  Section  Thickness o L e e e e o]
ID Name Type Standard DB ~ Add... B ! Name | Girder

Name: Girder

. . Elasticity Data
Type of Design: Steel Typ;gl;ﬁ:gn - e
Standard for steel: AS/NZS 3678(S)
300 v
DB for steel: 300 "
ick:
Click: Apply — —
: .
Name: Bracing Standiard =
Type of Design: Steel Type of atetal Code v
Q Isotropic DB "

Standard: AS/NZS 3678(S) I
DB: 250 Modulus of Elasticity 2,0000e+08 kN/m?
Click Apply Poisson's Ratio 25

Thermal Coefficient e-06 1/[F]
. Weight Density 76.98 kN/m*
Name: Deck
Use Mass Density 785 kN/m3/g

Type of Design: Concrete

Standard: AS17(RC) & concrete

DB: C40 Plasticity Data

Plastic Material Name ~ NONE v

4. C||Ck H OK Inelastic Material Properties for Fiber Model

Concrete v Steel None

5. Click: Close Confined Conerete for Columns =

Thermal Transfer
Specific Heat 0 Btu/kN-[F]

Heat Conduction 0 Btu/m-hr-[F]

Damping Ratio 0.02
;)

Steel Composite Bridge



Time Dependent Properties

B MIDAS CIVIL NX 2025

o = Properties
Time-Dependent Material
e © P o El &
Material Time - Dl==hic Section Thickness Tapered Section Effective = Moment Inel. Control Inelastic Inela Group Property
1 Click. PrOpertles 9 T|me Dependent 3 Properties Dependent 3 rial  Properties Group  Manager Width Curvature Data Hinge Material Damping Tables
. .

Property
2. Click: Creep/Shrinkage

3. Click: Add Name Code Type 1 Name Code | NZ Bridge(SP/M H
1 1
. 1 New Zealand ]
4. Creep/Shrinkage Parameters I !
: Compressive strength of concrete at the age of 28 days 40000 kN/m? H
1 1
1 Relative Humidity Factor for Shrinkage (0.2170.74) 0.72 :

1
: 1 - - 1
> Code : NZ Brldge(SP/M/OZZ Amd 1 Hypothetical Thickness 1 m 1

h=2 Ag/u (Ag : Section Area, u : Perimeter in contact with atmosphere)
4:2022)
Dirying Basic Shrinkage Strain (10°-6) (39071100)

» Compressive strength of concrete

T20(Whangarei,Auckland Hunua Hamilton) v | 720
Close
at the age of 28 days: Age of concrete at the beginning of shrinkage 3 > day
Modification factor for aggregate type (0L871.4) 1

40000 kN/m2

e (3)
[ Moaify |
[ Delete |
> Name : C40 [ copy |
&)

» Hypothetical Thickness: 1 m S T —_—
Greep Function Data Type Graph Options e \o OK Cancel

1
> Relative Hum|d|ty_ 0.72 : © Creep Coafficient X-axis log scale Y-axis log scale
1 shintags Swan
o I stan Load 10 D
5. Click: Show Result g e &
| FErdlosdng 10000 Doy
. I Numoisieps 24
6. Check: Creep & Shrinkage Graphs 1
: e Value :
7. Click: Close I — ]
I 3 237 1.3987 I
. 1 4 3162 1.9689 it H
8. Click: OK fooeros :
;
IR ] [ 1
1 9 133.35 6.5049 0.2 1
I 177.83 7.8012 ]
1 11 237.14 9.2148 P um e ma s @0 e e s s ]
! 1
| T o
1 \ [ /ee—
1 Close 1
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Time Dependent Properties

MIDAS CIVIL NX 2025

Time_Dependent Material Properties 30 y oad A Results r Design Rating
= e e P = L 7 @
e = S~ Lo ar =] |
Material Time bomme 8 - == Section Thickness Tapered Section Effective = Moment Inel. Control Inelastic  Inelastic Group Property
. Click: Pro pertles + Properties Dependent Use: 3 rial  Properties Group  Manager Width Curvature Data Hinge Material Damping Tables

1

2. Click: Comp. Strength
3. Click: Add
4

Comp. Strength Parameters
> Name : C40
> Type: Code

» Code : AS 5100.5-2017
> £28:40000 kN/m2

Close

5. Click: Redraw Graph

Add/Modify Time Dependent Material (Comp. Strength)
6. Check: Comp. Strength Graph
i ) .
Name 1 Scale Factor Graph Options
7 click. OK : C40 1 10 X-axis log scale Y-axis log scale
. .
1
: Type 1
1 O Code User : euone
1 1 55000 po——
o

: Development of Strength : 50000 ]
I Code |AS5100.5-2017 vl 1 esono
1
1 : 40000 /
: 1 35000
1 : 30000
: Concrete Compressive Strength at 28 Days (f28) 1 25000
I 40000 KN/m? : 20000
1
1 : 15000
: 1 10000
1 | oo
—— - -

o

0 S0 150 250 350 450 S50 €50 750 850 950 1050
Time (day)

\ 5 Redraw Graph
Q-
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Time Dependent Properties

&8 MIDAS CIVIL NX 2025

Time Dependent Material Link

=+ Project v Structurg

1- Propertles'> Materlal I-Ink = Material Time Change Material

Properties Dependent Property Link

2. Time-Dependent Material Type
» Creep/Shrinkage: C40
» Comp. Strength: C40

. Select: Deck

Click: Right Arrow

Click: Add/Modify

. Click: Close

o v A W

Properties Boundary Load A

= < ? (I |

= - o or

Section Thickness Tapered Section Effective
Properties Group  Manager Width

Tree Menu Task Pane
m—----------———@
1

Time Dependent Material Link

L
1
1
: Time Dependent Material Type
1

: Creep/Shrinkage | C40

1
1

Comp. Strength 40 Y

e o o o o o e e e o e

Select Material to Assign

. Selacted
Materials .
Materials
1:Girder 3:Deck
2:Bracing_
=1 3:Deck 1
FHummy Mat
Operation o
Add / Modify Delete
No  Mat Creep/... Comp. ...
3 Deck C40 c40

-
Close

-~

.
Inelastic  Inelastic Group Property
Material Damping Tables
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Step

04 Section Definition

&8 MIDAS CIVIL NX 2025

Section Properties

cture Properties Bou

g G 2 &8 © F & v b <

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

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

. Add

1
2 ~ o
3. Choose the Composite tab: )
DB/User Value _ SRC L Combined PSC
4

H Material Section Thickness —— - —
. SectionID: 1 _— ° Q Tapered I Composite | Steel Girder

b B ®

ID Name Type Shape ________________________rl__________l
. . Section ID 1 Mame Composite | Girde
> Name: Composite | Girder 1 \ ) ]
Section Type Steel (Typel)
i i
. 1 ’ 1
» Section Type: Steel — I (Typel) 1 = 1
T | = Sl
> Slab: ! o | - |
Bc: 2.75 1 Hh o 0.075 m :
Cc: Z./om
. 0 23 : Girder :
tc: 0.23m : Hw 15 w0011 m :
Hh: 0.075m : Bl 0.36 B2 0.45 m :
. 1 Bt 0 B2 0 m 1
> Girder: ! w003 e o4 w |
1 .
Hw: 1.5m tw:0.011m I EE D tp |0 i
1 Stiffener. 1
B1:0.36m B2:0.45m 1 1
1 ]
tf1:0.03m  tf2: 0.04m i i
1 o ]
! :
> Material: 1 Es/Ec 6.09756( Ds/De  3.27083: 1
Change Offset : Ps 0.25 Pc 0.2 :
1 - =
Concrete' ASl7(RC) 1 Offset I Center-Top v ! : : Ts/Tc 1.7 :
1
Name: C40 | Center Loc. © Centroid Center of Section : : Db ey 2 :
: Horizontal offset © to Extreme Fiber User 1 o in J |o in 1 : 2SR, L :
. 1 s/Ec (S
Steel: AS/NZ 3678(5) :Vsrtical offset © to Extreme Fiber User 1 o n J |o in | L Use Hambly Eq for bxx B ! :
H ) ‘ . 1 iyl o e ———
User Offset Reference Centroid Extreme Fiber(s) 1 Offset Center-Center Consider Shear Deformation.
Name: 300 ! i )
f I Consider Warping Effect(7th DOF)
: Display Offset Point ‘I oK | Cancel i e o
- ]

[ orepay orser e | i
5.  Offset: Centre-Top T TR : . (6)
Show Calculation Results. OK Cancet
d | T

6.  Click: Apply

Steel Composite Bridge ‘ 12



Step

04 Section Definition

B MIDAS CIVIL NX

ent Properties

B 2 r 8 © F @ & %

Section Properties

. Materi i Change Material Plastic Section  Thickness Tapered Section Effective Moment Inel. Control Inelastic Inelastic Group Property
6. Section ID: 2 Properties Dependent~ Property Link Material ~Properties Group  Manager Width Curvature Data Hinge Material Damping Tables

> Shape: Angle

# Name: Bracing
roperties

g]

Section Data

X
> Check User Material Section  Thickness ----F;SE---.‘ Tapered Composite Steel Girder
L DB/User ] Value SRC Combined
ID Name Type Shape

>
a
a
‘o

> Sect Pr‘o pe rt|es: 1 Composite | Girder Composite CP_I I T ”:. angle . :
elete I

H: 0.09m — : Name Bracing O User DB ~ :

Copy 1 i

B: 0'09m Import : - Sect. Name ~ :

tw: 0-01m o— e e

Built-Up Section
|
tf: 0.01m -

Get Data from Single Angle

Change offset : Centre - Centre

DB Name v

Click: Apply

Sect. Name ~

0.09

=
53
=
mI
I
S|

| — B 0.09 m
C‘O; tw 0.01 m
if [0.01] | m
p L
|| Change Offset Consider Principal Axis
1 E——— 1
1 offset Center-Center ~ 1 theta 0 [deg]
1 = -
1 Center Loc. © Centroid Center of Section :
]
1 Horizontal offset © to Extreme Fiber Use I 0 in J |0 in :
: Vertical offset © to Extreme Fiber User 1 0 in J 0 in :
: User Offset Reference ' Centroid Extreme Fiber(s) 1
1
] - 1
[ Display Offset Point [ oK IH Cancel E
T al
Offset : Center-Center Consider Shear Deformation.

Change Offset ... Consider Warping Effect(7th DOF)
Show Calculation Results... [ oK “ Cancel : Apply

Steel Composite Bridge ‘ 13




Step

04 Section Definition

ructure | 1y Properties [y

Section Properties
Ch L s e s T S

Material Time Change Material Plastic Section  Thickness Tapered Section Effective Moment Inel Control stic Group Property
Properties Dependent- Property Link  Material Properties Group  Manager Width  Curvature Data C Material~  Damping Tables

7. SectionID:3

» Shape: T — Section

> Name: T'Sectlon Material Section  Thickness _____SE___.‘ Tapered Composite Steel Girder
DB/User Value SRC Combined
e e ovder | eoste : o ey
> Check User 2 Bracing User L SectionID | 3 —|__' T-Section :
i | |
I Name T-section © User DB v ]
ies: ]
» Sect. Properties: ' ]
1 } 1
H: 0.267m b !
1 [ | Tt 1
. 1 1
B: 0.381m - !
tw: 0.074m i |
. 1 =

tf: 0.074m : o 1
. i v |1
8. Click: OK H i
1 1
o 1 7 1
9. Click: Close I & 0.26 i
: 8 0.381 m 1
w 0.074 m :
1
It 0.074 m 1
1
1
1
1 Offset : T

1 Center Loc. © Centroid Center of Section :

] Horizontal offset © to Extreme Fiber 1 o m J |0 m |

1

:Vﬂmr.ﬁlnﬂ".el © to Extreme Fiber 1 0 m J |0 m |

1

: User Offset Reference 1

1 1

—————— ||

fset . Center-Center Consider Shear Deformation.
—

Consider Warping Effect(7th DOF)
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‘ ’ Structure

Layout Tab i
% Il

1. Click: Structure

2. Click: Prestressed Composite Bridge

3. Click: Layout

4. Enter following

> Girder Type: Composite Steel |
» Modelling Type: All Frame

» Span Information: 24m,28m

» Deck Width: 11m

> Layout Offset: Om

» Support Skew Angle: 0 deg
Boundary

» Check on: Bearing Type

» Check on: Supports

> Fixed support : Pier 1

» Direction: Tangential

teel Composite Girder Bridge Wizard

Boundary
o —— [ ——.
q- Q Bearing Type With SubStructure

fom s ‘ ‘
/ Layout Section Load  Construction Stage

Reference Line guew
angé

Centroid of deck —

- —————————— - —— - ——————]

/Girder Type Composite Steel | v Modeling Type |All Frame v
Span Information 24,28 m  Deck Width 1 m
Support Skew Angle 0 [deg] Advanced... Layout Offset 0 m

Radius |0 m Concave Convex Mutti-Curve Curve Data Coordinate Data | Advanced...

0 Supports Elastic Link

Elastic Link Stiffness (Kx : Vertical, Ky : Transverse, Kz : Longitudinal)

Abutment Kx | [1.4593%+11 | kN/m Ky | [1.4593%+11 | kN/m Kz | [1.4593%+11 | kN/m
Pier Kx | 1.4593%+11 | kN/m Ky | [1.4593%+11 | kN/m Kz | |1.4593%+11 | kN/m
Advanced... Elastic Link Length  0.3048 m
Fixed Support | Pier 1 v
Direction © Tangential Radial

e o o o o o

m o Caneel

Steel Composite Bridge
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Click: Section

Deck Thickness: 0.23 m
Material

» Deck: 3: Deck

> Girder: 1: Girder

» Diaphragm: 2. Bracing
Number of Girder: 4
Click: Apply

Girder Offsets

» 1:-4.125m

» 2:-1.375m

> 3:1.375m

> 4:4.125m

Enter: Distances & 2 m

Structure

Material

Bracing Information

Load

Transverse Deck Element
- -

G‘Spacmg Distances “ll2 :
\/--------------------------

Construction Stage

1
| Deck 3 3: Deck : 2
1 3
| Girder 1 1: Girder ~ : r
: Bracing 2 2: Bracing - 1

|}

m

f

Girder No.

Girders 4 1

Girder Offset (m)

Angle type

-4.125/,
1.375 )

4.125)

Perpendicular  ~

Mo. of Divisions | 2

No Name Start (m)| End (m)
1:Composite | Girder 0 26
1:Composite | Girder 26 52

Copy Current Girder Data to Other Girders

[ o [ o

Spacing Divisions per Span  ~ Different Brace Spacing per Girder Different Support Bracing
Divisions
Girder Name per Span Angle Type Angle Support! Mame Angle Type
1~4 |Type-A 34 0 1 |Type-B
2 Type-A Perpendicular
E) B
Girder Information
Girder 1 Girder 2 Girder 3 Girder 4
Stringer

1

Define Girder Section...

Splice

Generate 10th points elements

Cancel

Steel Composite Bridge
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Structure

Section Tab

8. Bracing Details
> Name: Type A — e — - 0@

> TypE" BI"aCIng Layout Section Load Construction Stage i D 1 T Type—A I
- Deck Thickness 0.23 m Number of Girders 4 Apply Guide...
Bracing Parameter: Lo 1 Type !
3 t 0.0762
N fl - T — Girder No Girder Offset (m) | : © Bracing Single Beam :
emen e: Ir 1 -4.125|
yp uss Deck 3 3: Deck 2 -1.375 : :
> Uncheck: T e ; o 3 1 Bracing Parameter 1
ncneck: Top rasr - Glraer - ] 4.125 1 H
Bracing 2 2: Bracing ~ : AR o Truss Beam :
> Brace: Bracing Transverse Deck Element 1 Top v !
j istanc - rpendicular 1 1
Spacing Distances 2 m Angle type  Perpendicular
. . 1 Brace 2 Bracing v 1
> Type X Bl‘aCIl‘lg Bracing Information o : :
s==ss=a= Type X Brace -
. 1 1
» Bottom: Bracing e I i
Spacing visions per Span Different Brace Spacing per Girder Different Support Bracing : Bottom 2t Bracing v :
» Gap at top: 0.05 m Girder| Name  [OMSIONS| o aicieType | Angle Support|  Name Angle Type 1 1
P P REi e I Brace/Chord Location 1
1~4 |Type B 3.4 0 - T“)e-A 5 . : :
. YPe- E“PE"G'CU ar
> Gap at bottom: 0.05 m 3 i 1 Gap between Top Chord/Brace 0.05 - 1
: End & Top Girder Flange . :
9. Click: Modify 1 1
: Gap between Bettom Chord/Brace 0.05 m :
Girder Information End & Bottom Girder Flange
. 1
10- ID- 2 Girder 1 Girder 2 Girder 3  Girder 4 = 1 o :
—_— ringer 1 /
> Name: Type B No.of oo 2 \ , ) (I A T
. 1 1
No Name Start (m)| End (m) Material |1 = : D Name :
> Type: Bracing IEl 1 composite | Girder 0 26 1B Type-A i
| 2 [1:Composite | Girder 26 52 : 2 Type-B 1
. 1
Bracing Parameter: 1 1
i :
» Check: Top i i
§ | |
> TOpI T-Section Generate 10th points elements : :
I
' |
> Gap at Top: 0.075 [~ [ =~ ] o e | o
= ]

> Gap at Bottom: 0.05 & Click Add

Steel Composite Bridge ‘ 17



Section Tab

11. Spacing: Divisions per span

Name : Type B

Structure

Steel Composite Girder Bridge Wizard

Divisions per span: 3,4 Layout _Section | Losd  Construction Stage
Ang|e Type; Perpendicular Deck Thickness 0.23 m Number of Girders 4
LT Girder No. Girder Offset (m) |
12. Click: Different Support Bracing Ml ! 4125
Deck 3 3: Deck 2 -1.375
3
Support 1 and 3: Type B clrder L L . 4 12
Bracing 2 2: Bracing ~
Support 2: Type A Transverse Deck Element
Spacing Distances ~ |2 m Angle type  Perpendicular -~

13. Select: Girder 1 tab

No. of divisions: 1 | Or B aranes .;,'G',.j;"i:E.TE;TSTJJ;;;""""@
1
Click: Apply §Girder|  Name EE“’['SE';:':‘ Angle Type Angle : Support Narme Angle Type :
1~4 |Type B [ 3.4 0 : 12 ?pe-i . | :
14. Click: Copy to Current Girder Data ] s . erpendicula i
i 1
. 1 1 1
to Other Girders N | E N |

15. Uncheck: Generate 10t points

elements

S-acing Information

@ der Information
\/Girdeﬂ Girder 2

Girder 3 Girder 4

No. of Divisions |1

Apply Symmetry

@ Copy Current Girder Data to Other Girders

Start (m)| End (m})

[ o [ o

Stringer

7 -

1 ~

Define Girder Section...

splice m

o
1 Generate 10th points elements

OK H Cancel

l

Steel Composite Bridge
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Load Tab

1. Click: Load

2. Enter the widths
> b3:0m

> b4:5m

> bl:0.5m
» b2:5m
» b5:0.5m
3. Check: DC (Before Composite)
DW (After Composite)
4. Loads Before Composite:
» Check: Self Weight
» Check: Wet Concrete
> Weight Density: 24 kN/m3
» Thickness: 0.23

5. Loads After Composite:
» Check: Barrier

» Barrier: 2.1 kN/m

» Check: Wearing Surface
» Weight Density: 20 kN/m
» Thickness: 0.1 m

6. Click: Define moving load case

Select: New Zealand

010

)

Steel Composite Girder

Layout Section | Loa nstruction Stage
Pavement and Barrier

Deck Width

bl b2 b3 b4

[\ J\ 2]

M ———————— - -
bl 0.5 m b2 |5 m b3 O m b4 |5 m b5 ||0.5 m

Dead Loads

[quaux to All Girder
e e o |

DC(Before Composite) DC(After Composite) DW/(After Composite)

DC DwW
o
) Self Weight 1

e 1
1 Wet Con'c 1
1 1
1 Before Weight Density 24 kM/m? 1
1 1
1 Composite Thickness 0.23 m 1
1 1
1 Form Work (] 1
1 1
U

Barrier 21 KN/m Wearing Surface :

Median Strip 2.626903% ki Weight Density 20 km® |

After 1
Additional Load o Thickness 01 m 1

Composite 1
Utilities 0 1

1

1

1

o Define Moving Load Case... efine Traff

Select Moving Load Code

Cancel

EmErs ]

1
» 1 Moving Load Code

1

New Zealand v ]

1 1
1 1
1 | OK || Cancel 1
1 1
T S -
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Structure

Load Tab

8. Check: Live Loads

9. Click: Define Traffic lanes

Traffic Lanes

1
10- Lane Data : N : Standard Name
1 k 5 A 1 1 1 Traffic Load ~
» Number of lanes: 3 i Ilﬁ_( " }_fﬂ i o
1 ] ‘ghicular Load Properties
i ¥ N N i e
> D1:2.165m : : \—ﬁ-'ehicular Load Name HN (normal) loading .i
1 ) . " 1
> Dz: 5'495 m : @ i E-\.-'ehucular Load Type HN (normal) loading \., :
| o o o o o e e 1 EEEEEEEEEEEEmEmEEEEm e EEEmEmEmEmmm———
> D3:8.83 m : : R 3 No Distance{m) H 1
1 : D1 2165 : :
. 1 i
11. Click: OK HI D2 5495 | I . o
1 : D3 883 : i W
. . . 1 1
12. Click: Define Vehicles n i N Ry
i 1 1
13. Click: Add Standard S DU :
1 @-_-_-_-_-_— 1
. \ OK Cancel kN i 10.5 'm
14. Traffic Load: . no | Losal™ll - Seschoshl BN o
2 120 end
» Vehicle Load type: HN (normal) o_____l o Q
_ Vs e ) aeatoesans gagnsnness () -
Ioadlng Consider Contact Area

0.5

15. Click: OK m@ P ength 0.2
16. Click: Close —
P (13} (15 J—
- \f oK |‘ Gancel ‘m

I

| Close

=9
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Click: Construction stage
Check: Construction Stage and Deck
Pouring Sequence

Negative moment zone length: 7.8m
Check: Reinforcement

Click: Define Reinforcement

Click: Composite | Girder

(It will display the section)

Structure

N A% Construction Stage

Deck Pouring Sequence

Ql,ayout Section Load L Construction Stage H

7.8 m Advanced...

Stage Stage Description Load Condition DLE'E}E:\?]”

1 |Girder(Part1), Bracing is Activated Form Work Load Activated 10
2-1 |Deck(D1, D3) is Activated as a load Wet concrete Load(D1, D3) is Activate 10
2-2 |Deck(D1, D3)is in composite stage Bridge deck concrete formwaork load (D 0
2-3 |Deck(D2) is Activated as a load Wet concrete Load(D2) is Activated 10
2-4  |Deck(D2) is in composite stage Bridge deck concrete formwork load (D 0

3 |After-Composite Load is Activated DC2, DW Load Activated 10

4 |Long Term Effect is considered - 10000

Reinforcement |
iy bty |

Define Reinforcement... o
\

Long Term Boundary Group...

Section Manager ‘

Mode

| Reinforcements ~ |

Target Section & Element

| [0 X Sedion.1 (5 )
=] i S O —
X 1:CompositeIGirder\l'/

o o - — - -
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Structure

Construction Stage Tab

Click: Longitudinal reinforcement

Check: Guide line : 0.05 m

Section Manager

Check: Input Method B o oL"a'Tp.'T"'l _— :
i ~ ws ear Reinforcement
‘-‘._4..\ g Grid 01 m Snap

Same Rebar Data at i & j-end

Reinforcements ~

Starting point: -1.3250, 0.39741
End point: 1.3250,0.39741

gXSebon:i | .. .. .. e mm=—-

Target Section & Element
- o Coordinate © Centroid Left-Bottom
X 1:Composite | Girder

o u kW N R

Reinforcement at Girder Top:

Type
Point O Line Arc
> Num: 28 Circle Poly Line
> Check: Edge Bar @ e E;’_T”_-‘_-“_-BY
z N arting Point {y,2) | 1.8260,0397. m 1
> Dia: D12 LEna Poitt (y,z) 13250, 0.3974) m o
Ircwum. cTc |28 N
» Part: Part 2 1 - 1
: @ Edge Bar 1
At Bottom Reinforcement = o2 '
j Part Part 2 w 1
e o o o ]

» Start:-1.325,0.26741

Reference for Tapered Section

» End:1.325,0.26741

As 00031668  m?
. o Add _ dity Delet
7. Click: Add Mu:iAud -

8. Click: Apply

Type| Num |CTC (m)| Dia
[ Line| - b1z |

Cracked Section

9. Click: Close

Copy Reinforcements to... Composite | Girder G :0.73106, -2.3201 LINE

Steel Composite Bridge 22



Save As.. & Execute wizard

Save As.... The wizard file

Running the wizard

Run the wizard by clicking on OK

Steel Composite Girder Bridge Wizard

Layout Section Load Construction Stage

@ Construction Stage

Deck Pouring Sequence

Negative-moment zone length 1.8 m Advanced
Stage Stage Description Load Condition Duration (Day) =
1 Girder(Part1), Bracing is Activated Form Work Load Activated 10
2-1  |Deck(D1, D3) is Activated as a load 'Wet concrete Load(D1, D3) is Activated 10
2-2 |Deck(D1, D3) is in composite stage Bridge deck concrete formwork load (D1, D3) is p| 0
2-3 |Deck(D2)is Acti as a load ]\MatconcreseLoad{DZ)is 10
2-4  |Deck(D2)is in comp stage Bridge deck concrete f k load (D2) is passi 0
3 After-Composite Load is Activated DC2, DW Load Activated 10
4 |Long Term Effect is considered - 10000

Long Term Boundary Group

Reinforcement

Define Reinforcement

e
] OK 1 Cancel
L -

Steel Composite Bridge
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Composite Section for C.S

Composite Section for CS

1. Click: Load
2. Click: Construction Stage
3. Click: Composite Section For C.S.
4. Select:ID1
Composite Section for Construction Stage
5. Click: Modify o .
N\ —Stage . Section _ _ _Ivpe_ . _ Shane dd Active Stage Stagel -
. I Stagel 1:Composit.. Compos... CP_I - - 2
6' MOdlfy 2 Stagel 5: Composit... Compos... CP_| m/ feaien ! 1: Composite | ¢ ~ I |
I —— ‘
> Part2 Age: 10 days Composite Type Normal | |
UpdateallH Section Type Composite
7. Click: OK Update Long Term Section Shape | CP.I I
Repeat the same for ID: 2 Element List 118t0121 148to151 178t0181 I I
8' CIICk: Update a” H Construction Sequence
. C
9. Click: OK and Close Part] M.?;_T;al Material Cng;g;:rte Age| h | vis| M | Stiff. Ssctge :;i
1_|Element Active Stage 0 0 0 0
2 _|Material 3: Deck  |Stage2-4 m 0 0 0
0oy o
Close
9.
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Moving Load Cases

Moving Load Cases
En

Moving Load

1. Load > Moving Load >
Moving Load Cases

2. Click: Add

e ———
Description

3. Load Case Name: MVL1

Delete Load Case for Permit Vehicle

Moving Load Optimization

(= Select Load Model

Load Case Description mo./
[ oy |
=3
4. Select: New Bridge Design (HN and HO)

General
[ e e
\-‘r Close ! |0 New Bridge Design (HN and HO)
S ——————————— ]
Rating, Posting, HPMV, 50MAX Evaluation

5. Select vehicle under HN loading

Fatigue
6. Move all lanes to Selected Lanes side 5 Muliple Lane Factor
Num of Loaded Lanes Scale Factor
. 1 1
7. Click: OK
2 0.9
3 0.8
4 0.7
& 0.6
6 or more 0.5%
e Load Case Data
i
1 HN Loading VL:HN (normal) loading o |
1
poleke e ___ i

Assignment Lanes
- - -

©

Line of Lanes Selected Lanes

Lanel
Lane2

Lanes for HO
‘ - .
i

0. ..

Fm————
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Moving Load Cases

Section Assignments

1. Change: Front View
2. Click: Group tab

» Right click on Structure

group

Click: New

Name: Spanla

Similarly create group & give
name as Spanlb, Span2a,
Span2b

Click : Select Window

Select the elements as shown
(select from right to left)

Drag & Drop: Span la

Select for Spanlb, Span2a, Span2b
as shown

Repeat step 5 for Spanlb, Span2a,
Span2b

View

W @ O

View Pan Zoom

*  Rotate Up

Tables Works Group Report

1= Group
2] Structure Group : 8
[ Substructure [ Node=12 ; Element
" [ Bracing [ Node=64; Element=93 |
= [ Girder [ Node=124 ; Element=120
" [} Dummy Beam [ Node=297 ; Eleme
I [} Dummy Beam?2 [ Node=58; Eleme
" [} Dummy Beam-D1 [ Node=264 ; Ei
I [} Dummy Beam-D2 [ Node=33; Ele

\/{ " [l span 1a [ Node=0; Element=0 ]

[Z] Boundary Group: 2
L, SubstructureSupport
L GirderRigid Link
] Load Group: §
¢ Dei-
¥ DC1-2
% DCI-3
< DE3-
¢ DW1

F2] Tendan Group: 0

Rotate

Group

Span 1b i

o ———————————— - - - Al

. [ Girder [ Node=124; EIemenl:‘lZO{

- [ Dummy Beam-D1 [ Node=264 ; Ex{

Lommyopm=——————I

i Works Group Report

B Substruct

@ Bracing | =08, =93]

@ Dummy Beam [ Node=297 ; EIeme:

@ Dummy Beam?2 [ Node=58 ; ElemeI
B Dummy Beam-D2 [ Node=33 ; Eleri

SubstructureSupport

GirderRigid Link

1

:. - : %] Load Group: 5

I [ ' 1 weper

1 ]

:. | | | | | : ¢ DC1-2

e i L
Span 2a o

e

p-====--

] Tendon Group : 0
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Step

07 Moving Load Cases

Dynamic Load Factor

1. Load > Moving Load >
2. Click: Dynamic Load Factor
3. Check: SG:Spanla

4. Under Auto Calculation ) SG:Substructure 0
: [ |SG:Bracing :
» Span Length:24 m | [CIsG:Girder 1
1 [ ]SG:Dummy Beam :
1 [(]sG:D Beam2
> Average Span Length : 24 m i '[—'SG._Dﬂﬂzﬁ B ]
: [ )SG:Dummy Beam-D2 :
5. Click: Add | BT |
- [ ]5G:Spanib 1
SG:Span2a 1
6. Repeat the same for ' {isgjsﬁngh I
2 L 6o:substucresuonent___ e e J
Span 1b [ o P :
» Check : SG:Span1b T Span Lange 24 _
1
> Span Length :24m : Average Span Length 24 m :
. 1
> Average Span Length 126m : Bending and Shear for Beam Element Auto :
1
Span 2a : Reaction Auto :
1
> Check : SG:Span2a I All Other Effects 1 i
» Span Length:28 m T e e G -
(e.g.Axial, Torsion, Stress, Displacements, etc)
» Average Span Length:26 m
Group List Length Ava. Length  Other
Span 2b

» Check : SG:Span2b
> Span Length :28 m
» Average Span Length : 28 m

7. Click: OK ?m [ oo |

[ User Defined
o OK i ‘ Cancel ‘
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Response Spectrum Definition

Response Spectrum

1. Apps = Connect
2. Click: Plugins

Marketplace

3. Search: [NZ51170.5:2004] Response P (L a00Response Spectun Generator®

| Rigid Link Generator

Function Name RS 0]

Spectrum Generator

| Easy Capture Generator

4, Click: Run

| Group Pile

5. Under Response Spectrum Generator :
& | Alignment Generator
i b | Seismic Data (D)

» Function Name : RS 01

Site Sub Soil Class

» Design Spectrum : NZS1170.5(2004)

® A B c D E
6. Under Seismic Data ‘ .
Return Period Factor (R) 1.3
> Site SubSoil Class : A -
Hazard Factor (Z) 0.08
» Return Period Factor: 1.3 Distance From -

Nearest Major Fault (km)

» Hazard Factor : 0.08

Design Ductility Factor 1.5
. . | [NZST170.5:2004]Response
» Dist. from nearest major fault : 2 km Spectrum Generator S o
-
. oy erc (sac I
> Des|gn Duct|||ty Factor 1'5 Maximum Period (sec) 6.0 :

7. Maximum Period : 6 seconds

8. Click: Update

[NZS1170.5:2004]Respons
e Spectrum Generator
« This plugin gene: Design Response

Spectrum Data on the national
code.

Speciral Data

0.16000

0.14000

012000

010000

0.08000

0.06000

0.04000

0.02000

Preview Design Spectrum

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Period (sec)

Update
Oor=e
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Response Spectrum Definition

Click: Load>Dynamic Loads

2. Click: RS Load Cases

Tree Menu Task Pane
3. Under Response Spectrum e e i e e

1

a Eigenvalue Analysis Control....
Remove Eigenvalue Analysis Data
1
1 b oK ||| Cancel
1 A [l

6. Repeat the same for load case :

Modal Combination Control Response Spectrum Functions...

\W¥%sponse Spectrum Load Cases : Type of Analysis :

Description igen rs 1

Load cases Tab _ 1 OFigen Vecto 1

Spectrum Loed Case 1 Subspace lteration :

» Load Case Name : RS-X Cood Casn Nes: IRSX LoadCase Direction  Scale t | @ Lenczos :

. . i X 1

> Direction : X-Y - RS-X Xy 1 i _ i

Direction X-Y 1 Ritz Vectors 1

» Scale Factor: 1 o — L ]

. .ps . Excitation Angle , [deg] igen Vectors I

» Period Modification Factor : 1 | Froquency Sturm Sequence Check !

Directional Combination(CQC3) 1 . - o 1

> ChECk . RS 01 (0-05) : Number of Frequencies 10 " :

i . 0.3 1 . . of interes 1

4. Clle . Add N : Frequency range of interest :
R s Search From 0 [eps]

5. Repeat the same for load soboFocr | Vi [t | | =

0 1

Period Modification Factor : o [cp] 1

case : RS-Y I ]

1

1

|

Spectrum Functions

RS-Z

Name(Damping Ratio)

Direction : Z @RS 01 (0.05)

Close

Scale Factor : 0.67

7. Click: Eigen Value Control Data
> Type of Analysis: Eigen vectors Apply Damping Method
Yamping Method

- Lanczos
> Number of frequencies : 10

8. Click : OK

Interpolation of Spectral Data

Linear © Logarithm

e o o o o o o e e e e e
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MIDAS CIVIL NX 2025

= *  Project View ucture ‘ 1 ’ lement Properties Boundary | nalysis ults Design
HiE 5 /) T B B0
3 B B &2 &

Project Preference Project Unit  Structure  Group Change | Bill of
Information Status ystem  Type > Material

1. Click: Project > Structure Type
2. Select: Convert Self-weight into
Masses > Convertto X, Y, Z

3. Click: OK

Structure Type
03D X-Z Plane Y-Z Plane X-Y Plane Constraint RZ
Mass Control Parameter
O Lumped Mass

Consider Off-diagonal Masses

Considering Rotational Rigid Body Mode for Modal Participation Factor
Consistent Mass 9

——————————

N

Convert Self-weight into Masses

© Convertto X, Y, Z ICnnver‘[ toX, Y Convertto Z
—————————— -

Gravity Acceleration 9.806 misec?

Initial Temperature 0 [c1

Align Top of Beam Section with Center Line (X-Y Plane) for Display

Align Top of Slab(Plate) Section with Center Line (X-Y P\arvo'D\sp\ay

1 OK

- ——
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Loads to Masses

Node/Element Properties Boundary Load 2 ’ ver dating Apps

GG 2y e S R & @ &

d Self 3 Specified  Mas: odal Body res rostatic Assign Plane Ass r  Finishing Static Sum
ations ~ Weigh ads Loads Displ. ~ Force ENE Pressur: ads ~ ads~  Material Loads Load ~

Element/Nodal Loads to Masses

1. Click: Load > Static Loads

2. Click: Masses > Loads to Masses

3. Select: Load Case: Barrier and

Mass Direction

click Add
X Y z
Similarly, add Wearing Surface load XY vz Xz
4. Click: OK oxyYz
Load Type for Converting

Modal Load

Beam Load

Floor Load

Pressure (Hydrostatic)

Gravity 9.806 misec?

9{.--------------------

ILoad Case [ Factor :

1
: Load Case Wearing Surfa ~ :
1 1
: Scale Factor 1 :
1 1
: LoadCa... Sca.. m :
: Barrier 1 1
1| Wearing ... 1 :
1 1
1 1
1 1
1 1
ey A |

Remove Load to Mass Data

WL__EJE___: Cancel
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Load Combinations

Load Combinations

Click: Results>Load Combination

2. Click: Composite Steel Girder
Design tab

. Click: Auto Generation

Design Code: AS 5100.2:2017

Select: Both
Click: OK

N o v o~ oW

Click: Close

General

Load Combination List

Steel Design Concrete Design SRC Desig

Load Cases and Factors

No Name

Active |

LoadCase

Factor

Close

Automatic Generation of Load Combinations

Option
O Add Replace
Code Selection

© Steel Composite

R A
Maniputation of Construction Stage Load Case
ST Only CS Only O ST+CS

ST : Static Load Case CS : Construction Stage

Bridge Type Roadway

3 Load Factors for Permanent Loads

Type of Load Load Factor
]
RS LS HES

1
Dead Load 1.20 O.Bi o1l
1
Superimposed Dead Load 2.00 0.80: ol
I I
Soil Load 1.50 0.7, © :

1
Groundwater Load 1.00 100 o !
——l

R.S : Reduce Safety

LS :Increase Safety
Fatigue Load Combination
Road Traffic Case MVL1

Load Case

s
Delete

I “ 4 N
1 OK - Cancel
o o e s
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Moving Load Analysis Control

Moving Load Analysis Control

A ement i @ 0 Analysis r

B © 3 B & B8

. = ) o 8 £

Main P-Delta Buckling Eigenvalue Heat of Moving Settlement Nonlinear Construction Boundary Change Perform  Analysis Import

MOVinq Load AnaIVSiS Option Control Data Hydration  Load Stage Assignment Analysis  Options~  Analysis Result
1. Go to Analysis = Moving Load :
0] B @ [
2. Select Normal + concurrent Truck/Train Load Control Option
Force/Stress Analysis Method
© Exact Pivot Quick

Load Point Selection

2. C||Ck OK © Influence Line Dependent Point All Points
Influence Generating Points
Normal + Concurrent Force: If the output O Nomberine Flement : v
of the concurrent forces for max and min Distance between Points 0-984251968) f
values is required for moving load analysis Analysie Results
select : “Normal + Concurrent Force” Plate Frame
Center Normal {
enter + Nodal 1 Normal + Concurren
NOte (et e LoForcafSIress ' :
Concurrent forces for LM1 and 3 (Multi) e T
model are calculated only if Eurocode is 8 Concurrent Force
Chosen as the moving load COde. @ Concurrent Force of Elastic/General Links

B calculation Filters

Calculation Filters :One can apply filters
thus obtain certain results for specific
groups only.

Reactions
Al Group v
Displacements

Number/Line Element: Assign the number o e -

of reference points on a line element for
moving loads and drawing influence line
analysis. The accuracy of results increases

with the increase in the number but the on 6p B

analysis time may become excessive \ M_EOK En
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Perform Analysis

Analysis

S -
B I~ = B
Perform  Analysis

S MIDAS CIVIL NX 2025

Boundary Change

Assignment Options

Analysis

Nonlinear ~Construction

Heat of Moving Settlement
Hydration  Load Stage

Perform Analysis

Main P-Delta Buckling Eigenvalue

Control Data
Iz % D BEED @ %

1. Click: Analysis Tab
DD B

2. Perform Analysis

- -
-~ - .
e e -
T, -
— — . T
T - = - - s
o = e — -
. = -
- - T
— . e = L
P =
5=y .

Steel Composite Bridge 34




Results

Reactions

1
2
3.
4

Result -> Reactions

Select : Stage 3

Click : Reactions Forces/Moments

. Select the required load
combination, say CS: Dead Load

5. Select the required Components,

say Fz for vertical Reaction

6. Check on Value & Legend to

directly see the reaction values

and range.

7. Click: Apply

S MIDAS CIVIL NX 2025 -

Results Pu

a z - .
aé T H " P
Analysis result Load Result  Reactions Deformations Forces Stresses Dia ocal Direction

L

Set Reduction Beam/Element Strain Influ. Influ.

Combination Tables Force Sum Moment Lines

£5  Reaction Forces/Moments
£ Search Reaction Forces/Moments
¥ Soil Pressure
Reactions Deformations Forces ¢
e
| Reaction Forces/Moments o
e
Load Cases/Combinations
o
1 CS: Dead Load - o
e e o e e Dy
Step First Step

Components
-

FX FY OFZ FXYZ \e

i
1 I
: MX MY MZ  MXYZ :
1 | o e e
1 1 : ]
1 Local (if defined) 1 ]
[ byl ki A ———— | ]
1 1
Type of Display [ 1
o o
1 & Values & Legend o 43:
o o e i e e k
Arrow Scale Factor  1.000000 r :
1 1
1 1
e o -
:-,1540 s :
1744
1 A‘ AT 1
1 e A 164:0- 1
1 <Sd 1
1 1
1 1
1 1
1 1
1 1
T N S R R R R S S S S S S S S S S S S R R R

MVmin: The minimum force resulting from vehicle
load applied to the structure

Mvmax: The maximum force resulting from vehicle
load applied to the structure

Mvall: The maximum and minimum force enveloped

Close

Surfaces

Batch
Conversion

Moving
Tracer

L.6399E+02
. REACTTON
BODE=  14€

Fi: 6.26%3E+02

ETRGE : Sraged
C%: DEAD LOAD
FIRST

+ SIEEL CQ-
M

: DBSLBS2025
VIEW-DIRFCT ION

J

e
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Results

Forces and Moments

1. Result -> Forces-> Beam Diagrams

MIDRE CIVIL HX

2. Select: Post CS Deformations Forces Stresse: EosT_ERLCESanE
BEAM DTAGRAM
3. Select the required load combination,  Beam Diagrams v [ —
say Mvmax:MVL 1  Load Casssloonenzins | @y e
MVmax: MVL 1 v 5 boAgTLed
4. Select the required Components, = L.3lB2des03
Step v = 1 3
say My Max/Min Diagram I' L 03
1 —T & 02
5. Check on Contour & Legend ,_EtmEE“E'ES___________o H et 7 2
: Part  Total v \: : — 5. 2
6. Click : Apply e " Lo . s
1 1 1 2. 02
1 Fy Fz Fyz 1 : )
1 1 L. 02
: O My Mz Myz : : 0. 0000 0a+00
Show Truss Forces :
1
Only Truss Forces :
Display Options :
1
1
Exact No Fill !
. 1
© 5 Points O Line Fil : Boatls
- e o o o o e e WVMAY: MWVLL
Scale 1.0000( Solid Fill o G
LA
Feesesssssssssse== o MIN : 54
1 Type of Display 1 FILE;
: @ Contour Deform : UHIT:
1 DATE:
1 Values @ Legend 1 —
H 1 VIEW=DIREL
1 Animate Undeformed :
- O o ™
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Results

Moving Load Tracer

1. Result ->Moving Tracer->

MIDAS CIVIL HX

Beam Forces/Moments Tree Menu Task Pane
Infl. Lines  Infl. Surf.  MVL Tracer Batch Conversion

I ¥

2. Select the required Moving load Case

2. 9080 Te+00

Beam Forces/Moments

Moving Load Cases o

. 553452400

say MVmax: MVL 1

- 19883e400

-E4421e+00

1
1

> Key Element: 130 | [wmacwnas ! Lss5ses00
! 1 . 1345Te+00

. | KeyElement 130 [ e e

> Part:i 1 1

: Scale Factor 1.000000 : :
3. Check on Contour, Applied Loads & femmmmmmmmmmm e ] 5255 55

Parts

Legend [ 14 12
1] e |
4. Click: Apply

Components

Fx Fy Fz

Mx Oy Mz

5
R\, _/

Type of Display

@ Contour Legend :

@ Applied Loads

e o o o o o o e

Maximum Value 1.0175e+03

Write Min/Max Load to File
Detail Result
VIEW-DIRECTION

e e
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Mode Shapes

i A W N

Results

Result ->Mode Shapes -> Vibration

Mode Shapes Tree Menu Task Pane
Mode Shapes VIBRATION

Ll
n
]
H
o]
]

- PRO

Select Load Case : Mode 10

Vibration Mode Shapes

seIeCt : Md-Y Load Cases(Mode Numbers)

Check on Contour & Legend A _Mosewo v 2|}

Click : Apply

Components
Md-X ©Md-Y Md-Z
Md-XY Md-YZ Md-XZ

---\°

Md-XYZ

o:

V) Type of Display

1 : M Undeformed :
: Values Legend :
L. Animate (@) @ contour B !

DAT o8 025

o VIEW-DIRECTION
C o “ I I
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Steel Composite Design

Design Parameters

Go to Design -> Composite Design

2. Select Design Code as

AS 5100.6:2017
site Steel Girder Design Code X

3. Click on Design Code Option to

Code |AS 5100.6:2017 ~ Update by Code

Capacity reduction factor

check/modify the design parameters

ULS

4. Click OK Member subject to bending for flexure 0.9
Member subject to bending for web in shear 0.9
Member subject to bending for stiffener 0.9
SLS
Member subject to bending for shear connectors 1

Ultimate Limit State

Flexure

Shear

Flexure & Shear & Torsion for Box Girders with Longitudinal Stiffeners

Constructibility (I-section only)

Serviceability Limit State
& Crack Control of Slab
Longitudinal Shear

-______a_o;

OK Cancel ‘
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Steel Composite Design

Design Material

Design

. Click on Modify Material
Select Girder

Enter the data as shown in the image

Click Modify

A N

Click Close

Design

Gi 300 C40 =1

“Bracing 250 -

Grer\al List
MName Steel Concrete Main-ba Sub-bar
N o e e o e e e e e e e i - —
L

Composite Material Selection

1

1 Steel Material Selection

1

1 Code AS/NZS 3678(5) w
1

1

: Grade 300 v

1

1 Es 200000000 kN/im? Fu 430000 kN/m?
1

1 Fyl : 320000 kN/m? Fy2 310000 kN/m?
1

1 Fy3 kN/m? Fyd 280000 kN/m?
1

: Fy5 kN/m? Fy6 260000 kN/m?
1

1

1

1

1

1

1 Concrete Material Selection

: Code AST7(RC) ~ Grade C40 g

1

1 Specified Compressive Strength ('c/ick) 40000 kNJm?
1

: Reinforcement Selection

1 Code AST7(RC) ™

1

: Grade of Main Rebar  D500L v Fyr 500000 kMN/m?
1 . 0

1

1
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Steel Composite Design

1

G MIDAS CIVIL NX 2025

=- Project \ Structure Node/Element Bo y oad An Results Pj r@ Design Rating

Design Position esults pus
Ty emn— @ & @ 8 B B

1. Click on Design Position Sompesis feson T R e e B [Eme Rt
Design Position
2. Input140to 150 in the element P . S FEEo @ T oy Bosstagn @it
selection window and press Enter
3. Selectl&) ! |
4. Select Click Apply i i
5. Click Close i i
6. Repeatthe same stepsfor Position i i
for Design Output... i i
Select Only Elements nos. 145 i i
for Design Output... e e e e e mm e e e mmm e mm e ————————————— H

Tree Menu  Task Pane ﬁ ﬁ Tree Menu Task Pane ﬁ @

teel Concrete SRC PSC CPG teel Concrete SRC PSC CPG

Design Position M Position for Design Qutput v
Option Option
© Add/Replace Delete © Add/Replace Delete
Chleck Position J r"o'T;'J'\-o-l/ Position : -------- 9
o L2 B K I
---------- . °© o
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Steel Composite Design

Longitudinal Reinforcement

1
2
3
4.
5
6
7
8

Click on Longitudinal Reinforcement

Click on 1: Composite | girder

. Click : Copy Reinforcements to.....
Mode Longitudinal Reinforcement _ Shear Reinforcement
. . Reinforcements ~ m @ Snap
Select 5: Composite | Girder_1 TRz
- Target Section & Element §
Coordinate © Centroid Left-Bottom
Click on: -> - ﬁ%ﬁﬂfw‘-@-&; e e B
i e I Ui

Click : OK

Point O Line Arc
Circle Poly Line
H .
. Cllck H Apply """"""" D © Input Method A Input Method B
. Ref.Y |Centroi ~| ¥ 0 m
. CI|Ck N C|Ose 1 Ret.Z |[Top ~| z [0 m
Num o
Spacing 0 m
Dia D6 ~ T e
Part Part 2 - Copy Data X
Reference for Tapered Section Section List o Selected Section List
- - 15: Composite | Girder_1
e
As 0.006333589€ m?
[ s ]
Multi Add

BEo

Type [ Num [cTC [m)l Dia ‘
| 1] Line -[p12
[ 2| Line! 28 “|p12

EE

Longitudinal Reinforcement End-I End-J

Reinforced Shear End-l End-J
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Steel Composite Design

Design

Shear Connector Details

1. Click on Design Parameters >

Shear Connector e
Shear Connector Definition of Frame...
2 Input 140 tO 150 |n the element Option Load Contribution for Nonlinear Load Case...
Add/Repl Delet
° (Repkcs et =] Member Assignment...
Selectlon WlndOW and Press Enter. HBDm end parts(i & J) have the same < Reverse Member Local Direction...
type I3 Unbraced Length(L,L|
| J fo Effective Length Factor(K)...
3 Enter data as shown |n the |mage Limiting Slendemess Ratio...
Moment Factor(
Pitch 01 m Moment Magnifier(B1/Delta_b,B2/Del
4. Click Apply Height 0.5 m
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Design ReSUItS : ; ! . 1 Y Design
Compo BE @ E
!

LRFD20

Design Code Design Modify  Longitudinal
Option Parameters Material

1. Click Perform Design to initiate

design

e e

2. Click on Design Result Report

: MEMBER NAME : Steel Composite : 145 -

'---—————————-|1. Member Information

n : 1) Design Code
e A5 510062017
Right tep-Tlings e |
A Lot age Zaor—1 2)section property
g% sattem-Tlinge 07 o
i T | Composite | Girder_1
Toann of crow-ametion S T
) Flastic Neutral Axis ] Steel
Plastic MA = 958.739mm ( from the b] f, = 320.000MPa, £ = 200,000.000MPa
Concrete

- Effective Plastic Mautral Axis
Plastic NA = 1,062.469mm | from thel

f. = 40.000MPs, E. = 32,600 D00MF3
Reinforcement
., = 500.000MP3, E, = 200,000.000MP3

1
1
1
1
1
! 1
! 1
! 1
! 1
H 1
1
! 1
! 1
! 1
! 1
I 5} pesign for bending mament 1 1
1 - Effactive Section Property 1 a)Length 1
I Stzal Sectic] L=z.000m 1
| Arsa 44,494.365m) - . 1
1 0 Tosiessesioy 31 Section Properties H
|| = sn.oajmrrl 1
1 -Top
1 af, = 252.000MPz : 1
1 af,=252.000M7a H 1
m, 1
1 fus= Ll =444 703MPa = £, = 230.0) 1
: f, = 280.000MFz 1 1
- Bottom 1 1
I af=252000mp2 1 1
1 g f. = 252.000MPa
1 1
: f.‘=L—=m5,m1mpa>f‘=25cm| 1
- 1 1
1 . = 280.000MP3 1 Steal Section S rm Composite Section | Long-Term Composite Ssction |
I =) momen: capacity i 1 Area 45,300.000mm’ 143 143, 1
1 -Top 1 [ 1.839781e+10mm* 5.756252e+10mm* 5.7562522+10mm"* 1
1 (B0 v L 420,556,375.000mm* £.5782072+10mm* £.5782072+10mm* 1
1 Mo = M | 3"} =15,185.002kN- 1 c 225.000mm 225.000mm 225.000mm
1 where, 1 C £56.424mm 1,427.550mm 1,427.580mm 1
1 Zu= 34‘158.595.a55mmi 1 short-Term Composite Section{ Cracked ) Long-Term Composite Section| Cracked | 1
1 Z. = 21,513,395 361mm 4 Area 51,633.500mm> 51,633.600mm” 1
1 My = 0o & "‘“1"1359'579““'"‘ = [ 2.6065532+10mm" 26065532+ 10mm™ 1
1 My -557'201 Nm L 2 AD16a3E+8mmT 2 4016432+5mm° 1
M. =9,567.207kN-m 1 c, 225.000mm 225.000mm 1
: - Borom - 1 C B00.557mMm B00.557mm 1
M= M. | 5= | =9 505335k0ml 1
LW . - .
: where, 1 2. Moment Capacity ( y-Dir., Negative ) 1
LCB 5CLCEB 1
Z.. = 31,400,140.043mm* ment .
: 7 - 28741 &5 054mm* | M Mo £, ', 25.112MP3 / 252.000MFa = 0.116 oK 1
H W=, o M= 10,368 35skem s 3 pecien Force ]
M, =B,792.030kNm 1 Forea Ry Tarm Eampaibe Shan.Tum Campaii 1
] M, = £,752.038kN-m 1 [ 2 1
1 o 1 by b |
1 7} Moment medifizction factor o, 1 kb ) 1
17M,
1 2} stress :
1 L Sarassus ( WPa | Sl Long-Turm Compasite Shar-Term Camposite Summation
Auinforcemant [ 5.6 31505 BL196 ]
1 1 Tos Nangs 4£110 EidiE ET] 1135 1
1 " = -1,005.335kN.m 1 Boztom Nisge ST 20 17411 FETEN 1
1 -908.128kN-m -
1 -805.125kN-m SRR [P
1 -722.1BBKN-M 1
I 2 moment medifizction factor o, AS 510082017, 58.4403) :
1
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