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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

00 Bridge Overview



Steel Composite Bridge 3

Step

00 Specifications of the Bridge

00
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00 Specifications of the Bridge

▪ Bridge Type:
▪ Span Length:
▪ Carriageway width:
▪ Spacing of crossbeams:

Steel Composite Bridge

24m and 28m
11m
8m and 7m
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00 Outline 

Pre Processing
1. Definition of Properties
2. Define Layout- Composite girder wizard
3. Definition of Moving Load
4. Definition of Construction stages
5. Definition of Eigenvalue and Response Spectrum
6. Moving Load Analysis Option
7. Perform Analysis

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 7
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Model Generation – Unit & Preferences01
Units and Preferences 

2

1. Open: New File

2. Save: “Two Span Steel Composite 

Bridge”

3. Change the units to kN, m

4. Click: Project

5. Click: Preferences

6. Click: Environment

7. Click: Design Load Code

8. Click: Composite

9. Change: Design Codes as shown

➢ Plate Girder: Design Code: 

AS5100.6:2017

➢ Rebar: Material Code: AS17 (RC) 

➢ Material DB: D500L

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
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Step

Material Definition02
Material Properties

3
4

1
2

1

3
4

5

1.  Properties-> Material Properties

2.  Click Add

3.  Define Material Properties:            

Name: Girder
Type of Design: Steel
Standard for steel: AS/NZS 3678(S)
DB for steel: 300
Click: Apply

Name: Bracing
Type of Design: Steel
Standard: AS/NZS 3678(S)
DB: 250
Click Apply

Name: Deck
Type of Design: Concrete
Standard: AS17(RC)
DB: C40

4.  Click : OK

5.  Click : Close
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Time Dependent Properties03
Time-Dependent Material 

1. Click: Properties → Time Dependent 

Property

2. Click: Creep/Shrinkage 

3. Click: Add

4. Creep/Shrinkage Parameters

➢ Name : C40

➢ Code : NZ Bridge(SP/M/022 Amd

4:2022) 

➢ Compressive strength of concrete 

at the age of 28 days: 

40000 kN/m2

➢ Hypothetical Thickness : 1 m

➢ Relative Humidity: 0.72

5. Click: Show Result

6. Check: Creep & Shrinkage Graphs

7. Click: Close

8. Click: OK

1

3

4

2

5

6

8

7



Steel Composite Bridge 10

Step

Time Dependent Properties03
Time-Dependent Material 

1. Click: Properties

2. Click: Comp. Strength

3. Click: Add

4. Comp. Strength Parameters

➢ Name : C40

➢ Type: Code

➢ Code : AS 5100.5-2017

➢ f28: 40000 kN/m2

5. Click: Redraw Graph

6. Check: Comp. Strength Graph

7. Click: OK
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Time Dependent Properties03
Time Dependent Material Link

1. Properties-> Material Link

2. Time-Dependent Material  Type 

➢ Creep/Shrinkage: C40

➢ Comp. Strength: C40

3. Select: Deck

4. Click: Right Arrow

5. Click: Add/Modify

6. Click: Close
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Step

04
Section Properties

1

2

Section Definition

1

3

4

6

1. Properties-> Section Properties

2. Add

3. Choose the Composite tab:

4. Section ID: 1

➢ Name: Composite I Girder

➢ Section Type: Steel – I (Type1)

➢ Slab:

Bc: 2.75m
tc: 0.23m
Hh: 0.075m

➢ Girder: 

Hw: 1.5m     tw: 0.011m
B1: 0.36m B2: 0.45m
tf1: 0.03m tf2: 0.04m

➢ Material:

Concrete: AS17(RC) 
Name: C40

Steel: AS/NZ 3678(S) 

Name: 300

5. Offset : Centre-Top

6. Click : Apply

5
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Step

04
Section Properties

Section Definition

6

6. Section ID: 2

➢ Shape: Angle

➢ Name: Bracing

➢ Check: User

➢ Sect. Properties: 

H: 0.09m
B: 0.09m
tw: 0.01m
tf: 0.01m

Change offset : Centre - Centre

Click: Apply
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04
Section Properties

Section Definition

7

7

8

7. Section ID: 3

➢ Shape: T – Section

➢ Name: T-section

➢ Check: User

➢ Sect. Properties:

H: 0.267m
B: 0.381m
tw: 0.074m
tf: 0.074m

8. Click: OK

9. Click : Close
9
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05
Layout Tab

1 2

Wizard Modeling

1. Click: Structure

2. Click: Prestressed Composite Bridge

3. Click: Layout

4. Enter following

➢ Girder Type: Composite Steel I

➢ Modelling Type: All Frame

➢ Span Information: 24m,28m

➢ Deck Width: 11m 

➢ Layout Offset: 0m

➢ Support Skew Angle: 0 deg

5. Boundary 

➢ Check on: Bearing Type 

➢ Check on: Supports

➢ Fixed support : Pier 1

➢ Direction: Tangential
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Step

05
Section Tab

Wizard Modeling

1. Click: Section

2. Deck Thickness: 0.23 m

3. Material

➢ Deck: 3: Deck

➢ Girder: 1: Girder

➢ Diaphragm: 2. Bracing

4. Number of Girder: 4

5. Click: Apply

6. Girder Offsets

➢ 1: -4.125 m

➢ 2: -1.375 m

➢ 3: 1.375 m

➢ 4: 4.125 m

7. Enter: Distances & 2 m
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05
Section Tab

Wizard Modeling

8. Bracing Details

➢ Name: Type A

➢ Type: Bracing

Bracing Parameter:

➢ Element Type: Truss

➢ Uncheck: Top

➢ Brace: Bracing

➢ Type: X Bracing

➢ Bottom: Bracing

➢ Gap at top: 0.05 m 

➢ Gap at bottom: 0.05 m

9. Click: Modify

10. ID: 2 

➢ Name: Type B

➢ Type: Bracing

Bracing Parameter:

➢ Check: Top

➢ Top: T-Section

➢ Gap at Top: 0.075

➢ Gap at Bottom: 0.05 & Click Add

9
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Step

05
Section Tab

Wizard Modeling

11. Spacing: Divisions per span 

Name : Type B

Divisions per span: 3,4

Angle Type: Perpendicular

12. Click: Different Support Bracing

Support 1 and 3: Type B

Support 2: Type A

13. Select: Girder 1 tab

No. of divisions: 1

Click: Apply

14. Click: Copy to Current Girder Data 

to Other Girders

15. Uncheck: Generate 10th points 

elements
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Step

05
Load Tab

Wizard Modeling

1. Click: Load

2. Enter the widths

➢ b1: 0.5 m

➢ b2: 5 m

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:

6. Click: Define moving load case

Select: New Zealand

1

3
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➢ b3: 0 m

➢ b4: 5 m

➢ b5: 0.5 m

➢ Check: Barrier

➢ Barrier: 2.1 kN/m

➢ Check: Wearing Surface

➢ Weight Density: 20 kN/m

➢ Thickness: 0.1 m
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Step

05
Load Tab

Wizard Modeling

8. Check: Live Loads

9. Click: Define Traffic lanes

10. Lane Data

➢ Number of lanes: 3

➢ D1: 2.165 m 

➢ D2: 5.495 m

➢ D3: 8.83 m

11. Click: OK

12. Click: Define Vehicles

13. Click: Add Standard

14. Traffic Load:

➢ Vehicle Load type: HN (normal) 

loading

15. Click: OK

16. Click: Close
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Step

05
Construction Stage Tab

Wizard Modeling

1. Click: Construction stage

2. Check: Construction Stage and Deck 

Pouring Sequence

Negative moment zone length: 7.8m

3. Check: Reinforcement

4. Click: Define Reinforcement

5. Click: Composite I Girder 

(It will display the section)
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Step

05
Construction Stage Tab

Wizard Modeling

1. Click: Longitudinal reinforcement

2. Check: Guide line : 0.05 m

3. Check: Input Method B

4. Starting point: -1.3250, 0.39741

5. End point: 1.3250,0.39741

6. Reinforcement at Girder Top:

➢ Num: 28

➢ Check: Edge Bar

➢ Dia: D12

➢ Part: Part 2

At Bottom Reinforcement

➢ Start : -1.325,0.26741

➢ End : 1.325,0.26741

7. Click: Add

8. Click: Apply

9. Click: Close
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Step

05

Save As…. The wizard file

Running the wizard

Run the wizard by clicking on OK

Save As.. & Execute wizard

Wizard Modeling
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Step

06
Composite Section for CS

1. Click: Load

2. Click: Construction Stage

3. Click: Composite Section For C.S.

4. Select: ID 1 

5. Click: Modify

6. Modify

➢ Part2 Age: 10 days

7. Click: OK

Repeat the same for ID: 2

8. Click: Update all H

9. Click: OK and Close

12 3
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07
Moving Load Cases

1. Load > Moving Load >
Moving Load Cases

2. Click: Add

3. Load Case Name: MVL1

4. Select: New Bridge Design (HN and HO)

5. Select vehicle under HN loading

6. Move all lanes to Selected Lanes side

7. Click: OK

1

2 3
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Moving Load Cases
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Step

07
Section Assignments

Moving Load Cases

1. Change: Front View

2. Click: Group tab

➢ Right click on Structure 

group

➢ Click: New

➢ Name: Span1a

➢ Similarly create group & give 

name as Span1b, Span2a,

Span2b

3. Click : Select Window

4. Select the elements as shown

(select from right to left) 

5. Drag & Drop: Span 1a

6. Select for Span1b, Span2a, Span2b

as shown 

7. Repeat step 5 for Span1b, Span2a,

Span2b

1

2
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Span 1a

Span 1b

Span 2a

Span 2b
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07
Dynamic Load Factor

1.  Load > Moving Load >

2. Click: Dynamic Load Factor

3. Check: SG:Span1a

4. Under Auto Calculation

➢ Span Length : 24 m

➢ Average Span Length : 24 m

5. Click: Add

6. Repeat the same for 

Span 1b

➢ Check : SG:Span1b
➢ Span Length : 24 m
➢ Average Span Length : 26 m

Span 2a

➢ Check : SG:Span2a
➢ Span Length : 28 m
➢ Average Span Length : 26 m

Span 2b

➢ Check : SG:Span2b
➢ Span Length : 28 m
➢ Average Span Length : 28 m

7. Click: OK

1

Moving Load Cases
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08
Response Spectrum

1. Apps → Connect

2. Click: Plugins

3. Search: [NZS1170.5:2004] Response 

Spectrum Generator

4. Click: Run

5. Under Response Spectrum Generator

➢ Function Name : RS 01

➢ Design Spectrum : NZS1170.5(2004)

6. Under Seismic Data

➢ Site SubSoil Class : A

➢ Return Period Factor : 1.3

➢ Hazard Factor : 0.08

➢ Dist. from nearest major fault : 2 km 

➢ Design Ductility Factor : 1.5

7. Maximum Period : 6 seconds

8. Click: Update

Response Spectrum Definition
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Step

01Response Spectrum

1. Click: Load>Dynamic Loads

2. Click: RS Load Cases

3. Under Response Spectrum 

Load cases Tab

➢ Load Case Name : RS-X

➢ Direction : X-Y

➢ Scale Factor : 1

➢ Period Modification Factor : 1

➢ Check : RS 01 (0.05)

4. Click : Add

5. Repeat the same for load 

case : RS-Y

6. Repeat the same for load case : 

RS-Z 

Direction : Z

Scale Factor : 0.67

7. Click: Eigen Value Control Data

➢ Type of Analysis: Eigen vectors 

→ Lanczos

➢ Number of frequencies : 10

8. Click : OK

1

08 Response Spectrum Definition
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Step

01Self-weight to Masses

1. Click: Project > Structure Type

2. Select: Convert Self-weight into 

Masses > Convert to X, Y, Z

3. Click: OK

1

09 Loads to Masses

2

3
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Step

01Element/Nodal Loads to Masses

1. Click: Load > Static Loads

2. Click: Masses > Loads to Masses

3. Select: Load Case: Barrier and 

click Add

Similarly, add Wearing Surface load

4. Click: OK

1

09 Loads to Masses
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Step

10
Load Combinations 

Load Combinations

1. Click: Results>Load Combination

2. Click: Composite Steel Girder 

Design tab

3. Click: Auto Generation

4. Design Code: AS 5100.2:2017

5. Select: Both

6. Click: OK

7. Click: Close
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Step

11

Number/Line Element: Assign the number 
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 
analysis time may become excessive

Normal + Concurrent Force: If the output 
of the concurrent forces for max and min  
values is required for moving load analysis 
select : “Normal + Concurrent Force”

Note
Concurrent forces for LM1 and 3 (Multi) 
model are calculated only if Eurocode is     
chosen as the moving load code.

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

Moving Load Analysis Control

Moving Load Analysis option

1. Go to Analysis → Moving Load 

2. Select Normal + Concurrent 
Force/Stress

2. Click OK

Moving Load Analysis Control
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Step

12
Perform Analysis 

1. Click: Analysis Tab

2.    Perform Analysis

Perform Analysis 

1

2
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Step

13
Reactions

Results

1. Result -> Reactions 

2. Select : Stage 3

3. Click : Reactions Forces/Moments

4. 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

1

3

4

5

7
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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
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Step

13
Forces and Moments

Results

1

1

3

4

6

1. Result -> Forces-> Beam Diagrams

2. Select : Post CS

3. Select the required load combination,

say Mvmax:MVL 1

4. Select the required Components,

say My 

5. Check on Contour & Legend

6. Click : Apply

5
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Step

13
Moving Load Tracer 

Results

1

1

1. Result ->Moving Tracer-> 

Beam Forces/Moments

2. Select the required Moving load Case

say MVmax: MVL 1

➢ Key Element : 130

➢ Part : i

3. Check on Contour, Applied Loads &  

Legend 

4. Click : Apply

2
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Step

13
Mode Shapes

Results

1

1

1. Result ->Mode Shapes -> Vibration 

Mode Shapes

2. Select Load Case : Mode 10

3. Select : Md-Y 

4. Check on Contour & Legend 

5. Click : Apply
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Step

14
Design Parameters

1. Go to Design -> Composite Design

2. Select Design Code as 

AS 5100.6:2017

3. Click on Design Code Option to

check/modify the design parameters

4. Click OK

Steel Composite Design

4

1

321
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Step

14
Design Material

1. Click on Modify Material

2. Select Girder

3. Enter the data as shown in the image 

4. Click Modify

5. Click Close

Steel Composite Design

1

2
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Step

14
Design Position

1. Click on Design Position

2. Input 140 to 150 in the element 

selection window and press Enter

3. Select I&J

4. Select Click Apply

5. Click Close

6.    Repeat the same steps for Position

for Design Output…

Select Only Elements nos. 145

for Design Output…

Steel Composite Design

3

4 5
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Step

14
Longitudinal Reinforcement 

1. Click on Longitudinal Reinforcement

2. Click on 1: Composite I girder

3. Click : Copy Reinforcements to…..

4. Select 5: Composite I Girder_1

5. Click on: ->

6. Click : OK

7. Click : Apply

8. Click : Close

Steel Composite Design

1
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Step

14
Shear Connector Details

Steel Composite Design

1

2

1

1. Click on Design Parameters  →

Shear Connector

2. Input 140 to 150 in the element 

selection window and Press Enter.

3. Enter data as shown in the image 

4. Click Apply

Click Close

3

4
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Step

15
Design Results

1. Click Perform Design to initiate

design 

2. Click on Design Result Report

Steel Composite Design Results

21



Bridging Your Innovations to Realities

For Technical questions:

https://support.midasuser.com

CIVIL NX Tutorial
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