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Material Definition

1ent Properties ™ Material Data

Definition of Material Properties 8 ©& 2 1 8 Geners
= &) = Material ID 1 Name Girder
Material Time Change Material Plastic Section
Properties Dependent- Property Link  Material Properties Elasticity Data
i i i Stee
1) Properties-> Material Properties Type of Design | Steel -

Standard AS/NZS 3678(S)

© Click Add be 300 .
© Define Material Properties: T Seson Thoem e Concrete
Name: Girder D Mame Type  Standard DB ﬁ Standard =
Type of Design: Steel 2 oy e Aeze. 250 [ voary— ] Type of Materia Code v

Standard for steel: AS/NZS 3678(S) 3 Deck  Concrete ASIZ(RC)  C40 O Isotropic thot DB v
DB for steel: 300 Steel
Click: Apply Modulus of Elasticity 2.0000e+08 kN/m?

Poisson's Ratio

Name: Bracing

Type of Design' Steel Thermal Coefficient 5 1/[F]
Sta nda rd . AS/NZS 3678(5) Weight Density 76.98 kM/m?
DB 250 Use Mass Density 7.85 kN/mi/g
Click Apply B Concrete
Name: Deck Plasticity Data
Type of Design- Concrete o Plastic Material N\ame ~ NONE >
Standard: A517(RC) \LE Inelastic Material Properties for Fiber Model
DB: C40 Concrete v Steel MNone ~
o Click: OK Confined Concrete for Columns ~
ICK:
Thermal Transfer
@ Click Close Specific Heat 0 Btu/kN-[F]
Heat Conduction 0 Btu/m-hr[F]

Damping Ratio 0.02

o___
T .
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Time Dependent Properties

nent Properties Add/Modify Time Dependent Material (Creep / Shrinkage)

Definition of Time Dependent

=N Q‘E&i /‘) o @ Name C40 Code AS 5100.5-2017 ~
> - 3 Z
Materlal Propertles e L"——'J ¢ L =z AS 5100.5-2017
Material Time Change Material Plastic Section Th . )
o Properties-> Creep/Shrinkage *  Properties Dependent~ Property Link  Material Properties Campresvestenginieonadeatibalag=a fasldays 40000 kbl

&5 User Define

Exposure Environment
e Click Add :  Creep/Shrinkage O Arid Interior Temperate Inland Tropical or Mear Costral
Comp. Strength ===

o - Hypothetical Thickness |‘1 | m |
T -

e Define the following

T € W
Name: C40 Name Code Type Adi I
Code: AS 5100.5-2017 Mocify

Drying Basic Shrinkage Strain (10"-6)

C . t th f t t © 800.0 (Sydney, Brisbane) S900.0 (Melbourne) 1000.0 (Elsewhere)
ompressive strengtn or concrete a S .

o User Define |0
the age of 28 days: 40000 kN/m?2

Age of concrete at the beginning of shrinkage 3 2 day

Hypothetical Thickness: 1 m
Click on Show Result to see graph

. os G o R S S R N SN R NN SN N SN N S N N R N S R
Click on OK ° R

1
1
1
1
1
1
1
1
1
1
1
1 h=2 Ag [ u(Ag : Section Area, u - Perimeter in contact with atmosphere)
1
1
1
1
1
1
1
1
1
]

‘Add/Modify Time Dependent Material (Comp. Strength) x

. i e s s
Click on COmp_ Strength | Time Dependent Material Link

1
1
1 1 ‘
. . . I Name Scale Factor Graph Options

Click on Add to define properties : Time Dependent Material Type : | ow 10 e sl e 1
Name: C40 : Creep/Shrinkage | C40 ~ : : Type I
Code: AS 5100.5-2017 | Comp.Strength [Ca0  ~ I 1 (Eaes S ] :
Concrete Compressive Strength at I . . 1 : Development of Strength ] 1
. 1 Select Material to Assign 1 Code [AS 5100.5-2017 » . 1
28 Days (f28): 40000 kN/m?2 1 S 1 I I
Click on Redraw Graph H Materials - : o 1

I I 35000
Click on OK and Close I |1:Girder FDeck I 1 :
| |ZBracing 1 Ul concrete Strength at 28 Days (128) 1

. . . 3:Deck I I oncrete Compressive Strength a ays 25000
o Properties-> Material Link : i | 40000 kNjm? :

. 1 1 1 15000
@ Creep/Shrinkage: C40 I I : !
I I 5000 I
Comp. Strength: C40 1 1 : o : . 1
I I [ 1] 150 250 350 Tj:j (da;S'J €50 750 850 850 1050 I
Double click on Deck under Material I 1 : I
: Operation : i 0 I
. H - - —— 1
Click on Add/Modify L O WET ! R
e ]

Click on Close
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Section Definition

tructure 1 Properties

Material Thickness

Section

@, ;
Definition of Section properties 10| Hame Type | shape G @ I S <

Change Material Plastic Section  hickness Tapered
Property Link Material Properties Group Mg

€ Properties-> Section Properties

DB/User Value o R Combined
PSC Tapered Icomposite Steel Girder
T .

© ClickAdd

€ Choose Composite tab
Enter Name: Composite | girder
Section Type: Steel — I(Typel)
Bc: 2.75m

SectionID |1 Name Composite | Girder

Section Type Steel-l (Typel)

Tte  Slab

¢ 3 Hh
t Bc 2.75 m

tc 0.23

tc: 0.23m Hh  0.075
Hh: 0.075m .
Hw: 1.5m  tw:0.011m (s ] -
Select Material of Concrete and S...

B1:0.36m B2:0.45m
tf1: 0.03m  tf2: 0.04m

Bl 0.36

Concrete Material
Bf1

0 0

DB AS17(RC)

tf1 1 0.03 2 0.04

Code

Bf3 |0 tip |0 m

O Click Select Material from DB...
DB: AS17(RC) Name: C40
DB: As/NZS 3678(S) Name: 300
Click: OK

Name C40

Steel Material

DB AS/NZS 3678(S)
Material

Name ‘300

Select Material from DB ...

L L T T
Es/Ec 6.0975€ Ds/Dc 3.2708:

Display Centroid

@ Click: Change Offset ...
Select: Centre-Top > Click: OK

Ps 0.25 0.2

Pc

Ts/Tc 117

Offset Center-Top N

FEM Equation

Multiple Modulus of Elasticity

@ click: Apply

Es/Ec (Creep)

Center Loc. © Centroid Center of Section i
Es/Ec (Shrinkage)
Horizontal offset © to Extreme Fiber User 1 0 m J |o m Use Humbly Eq. for Ixx
Vertical offset © to Extreme Fiber User 1 0 m J 0 m Offset : Center—Tﬁ Consider Shear Deformation.
-
User Offset Reference Centroid Extreme Fiber(s)

Change Offset ... 1 Consider Warping Effect(7th DOF)
—— -
Show Calculation Results... oK M

Display Offset Point oK Cancel
——— i ———— -

Steel Composite | Girder Bridge ‘ 6



Step

03 Section Definition

Definition of Section Properties

© Change to DB/User Tab

© Select: Angle Section
Click: User
Name: Bracing
Enter: H=0.09m
B=0.09m
tw=0.01m
tf=0.01m

€D Click: Apply
© select: T-Section
Click: User
Name: T-section
Enter: H=0.267m
B=0.381m
tw=0.074m
tf=0.074m

@ Click: OK

@ Click: Close

Section Data X
I'(- — S - 1 Tapered Composite Steel Girder
DB/User Value SRC Combined
R
_fSecTinn D 2 “:' Angle ~1
1
1 Name Bracing © User DB ~
1 1
1 1
1 R Sect. Name ~| 1
w
1 H Built-Up Section :
I “ cuint-up oectio
1 ! 1
1 H 1
Get Data from Single Angle 1
1 g g
1 1
| e . v
: S Nam ~ :
1 1
1 1
1 H 0.09 m 1
1
: B 0.09 m 1
1 tw 0.01 m :
1 S —
if 0.01 m 1
| 1
: Consider Principal Axis 1
1
: theta 0 [deg] 1
—---------------------------l

Offset : Center-Center Consider Shear Deformation.

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

@j“': L0
Show Calculation Results... OK | Apply

f

Material Section _ Thickness

ID Name Type Shape Add...

1 Composite | Girder Composite CP_I Modi

2 Bracing User L
(12—

Close
o]
RCSLAB T-267X381X74

1 0.05m ") obism I
4 0.05m Ll oosme

A-90x90x10

2.75m

—-

FYPICAL INTERMEDIATE CROSE FEAMES TYFCAL INTERMEINATE CROSS FRAMES
TYPE A TYFE B

-
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Step

4 Wizard Modeling

Steel Composite Girder Bridge

Wizard

,0 Go to Structure-> Steel Composite
Bridge

O Click: Layout

O Girder Type: Composite Steel |
Modelling Type: All Frame
Span Information: 24m, 28m
Deck Width: 11m

@ Boundary: Bearing Type
Click: Supports
Fixed Support: Select Pier 1
Direction: Select Tangential

O Click: Section

o Deck Thickness: 0.23m

O No. of Girder: 4

O Girder Offset(m)
No. 1:-4.125m No. 2:-1.375m
No. 3:1.375m No. 4:4.125m

@ Material:
Deck 3: Deck
Girder 1: Girder
Bracing 2: Bracing

afita%ut.'. Fection
—

Structure

Ba RC Slab
+  Structures Bridge

Steel Composite Girder Bridge Wizard

Load

Reference Line

\-/F\xed Support

Frame/Box

Centroid of deck —

== Girder Type Composite Steel | v Mouehng Type All Frame ~ I
Span Information 2428 m Deck Width 1 m
— o o o e e o e e m M e e e R e e e
Support Skew Angle 0 [deg] Advanced... Layout Offset 0 m

|P|er1 v| I
Direction © Tangential Radial
— e o m Em mm Em mm

Steel Composite
Bridge

=

Composite
Option

=
of

Ul &

RC SC Box
Bridge

Steel Girder
Option

SC Bridge
Option

Construction Stage

Radius 0 m
‘/I-undary -
ayout Sectlon Load Construction Stage
© Bearing Type With SubStr, ° H— \ /
I I OB B B . - - - .- - = - _ - - -
ck Th|c|-<ness 0.23 m Number of Girders Apply
I I eckThickness, _ oz _ _ _ _ _I& .o._______________
OSuppor‘ts Ela .
@auncr Sl D2 " \" Girder No. Girder Offset (m) I
Elastic Link Stiffness (Kx : Vertical, 1T i e —— 1 |
Abutment Kx | [1.4593%9e+11 | peck 3 3 Deck o | 2 _1:375 I
o 3
Pier Kx | [1.45939%e+11 D girder 1 1: Girder ~ | | 2 4.125]
Advanced... IBracmg 2 [2: Bracing v'\ |
e e e e e e e B B B B B
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Step

4 Wizard Modeling

Steel Composite Girder Bridge Wizard

. . . Layout Section Load Construction Stage
Steel Composite Girder Bridge —
Deck Thickness 0.23 m Number of Girders 4
lea rd ! X s Girder No Girder Offset (m)
Material 1 4125
Deck 3 3: Deck - 2 -1.375
3
. . Girder 1 1: Girder - X
Bracing Information o .. = —
racing racing -
@ Transverse Deck Element: o P i R ——— Q
Select Distances: 2m j SPacne | Distances ~ |2 "‘: AnglatypRES| Perpandicular _— Define Bracing Details
Click: Bracing Details e e 1 I
' N eecingOewmis.. | Gude. | I bk C Mk l
: - e TS e 1
@ Name. Type A \-"/ Spacing Divisions per Span Eﬁerent Brace Spacl'gzer Girder Different Support Bracing ! 1 Type :
. H 1
E»rlsznzr:ac:grgneter : Girder|  Name Ee":ss"::. Angie Type | Angle : : Support|  Name Angle Type || i O Bracing Single Beam :
1 -4 [wpea 3.4 ol 11 _|TypeB .
E|ement TYPE: Truss -—— ) :. i Type-A Perpendicular : : Bracing Parameter :
Uncheck Top SN BN N R R S S S S : Element Type OTT’USS Beam :
Brace: Bracing j JTer = 1
Girder Information
Type' X Brace Girder 1 Girder 2 Girder 3 Girder 4 o : Brace 2: Bracing ~ :
H o ringer
Bottom: Bracing No. of Divisions |2 ymmetr : ’ - : Type X Brace - :
Gap at TOp: 0.05m No Name Start (m) | End (m) Matertal [ ~ 1 Bottom 2: Bracing ~ :
Gap at Bottom: 0.05m el , i
@ ClICk MOdlfy 1 Brace/Chord Location 1
: Gap between Top Chord/Brace 0.05 i :
End & Top Girder Flange . I
o n> | .
. "
Name: Type-B Copy Current Girder Data to Other Gird Generate 10 poite slements 1 Gap between Bottom Chord/Brace 0.05 m 1
. . End & Bottom Girder Flange 1
Type: Bracing .e_____________- 1
Bracing Parameter [ open. | swers. | ox | Modify _: :
Check Top . . L |_|D--:a;e--------- '
Top T-Section © Bracing Information : !
Gap at Top: 0.075m Spacing: Division per span 2 vees .
Gap at Bottom: 0.05m Enter Divisions per Span as 3,4 : :
All other parameters remains same Girder 1~4: : :
© Click: Add Select Type-A I I
Pl O Check Different Support Bracin I [ 1
©Q Click: Close = i ————— !
Support 1 & 3: Type-B 1 |
Support 2: Type-A . ;i
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Step

04 Wizard Modeling

Steel Composite Girder Bridge

Wizard

Girder Information

g Click Girder 1 tab

No. of Division:1

\Hf;Tder Information

Click Apply
Start End
No Name
(m) (m)
1 Composite | girder 0 52

(~)

Click: Copy to Current Girder Data
to Other Girders
Click: All

Click: OK

©® 0 ©

Tick off Generate 10t points

elements

Girder 1 Girder 2 Girder 3 Girder 4

No. of Divisions 1 Apply Symmetry

Start (m)| End (m)

Name

0 52

(ll 1:Composite | Girder

Copy Girder Data to Other Girders

Selectied List

Girder 2
Girder 3
Girder 4

Copy Current Girder Data to Other Girders
e - - = — = — = = = = = = = = =

None

I
BS OO

~Q

o W oma |

Note: If multiple girder lines have different section properties along the bridge
length, girder data for one girder can be copied to the other girder(s)

Start (m)| End (m)

(il 1:Composite | Girder 0 52

Copy Current Girder Data to Other Girders

| Define Girder Section...

Material 1 ~

Generate 10th points elements I

Steel Composite | Girder Bridge
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Step

04 Wizard Modeling

Steel Composite Girde| o- e Wizard

Steel cOmposite Girder Bridge Layout Sentinn\/‘:oacl-! Construction Stage
Wiza rd Pavement and Barrier
a2 Deck Width
d f bl b2 b3 bd b5
Load Information — Me—3K X¢
Click on: Load tab
o o
' P2
@bl;O.Sm b2: 5m 2 g e
l_rJ'I 0.5 m b2 ||5 m b3 |0 m b4 || 5 m bs | 0.5 m
Dead Loads
b5:0.5m e e e e e e e e e i e
e Ch k DC(B f c . ) d @I DC(Before Composite) DC(After Composite) £ DwAfter Composite) I
\ ec erore OmpOSIte an
= | |
. DC DwW
DW/(After Composite) | |
. . | 2 Seif Weight I
Weight Density: 24kN/m3 & : @ et o I
~* (=4 on'c
Thickness 0.23m | Before Weight Density 24 kM/m? |
. Compaosite .
Barrier: 2.1kN/m 1 fhickness 023 " I
. . I Form Work (0] I
Uncheck Median Strip | . |
Check: Wearing Surface | . , . |
I Barrier 21 kMN/m Wearing Surface I
Weight Density: 20 kN/m3 I Median Strip 2.6269037 kN Weight Density 20 kN.'m:*I
After
. Addit | Load O Thick [N
Thickness: 0.1m I Composie ditional Loa ickness m I
Utilities 0
1 1
S s s e
Define Traffic Lanes Define Vehicles
Lo | o [ e

Steel Composite | Girder Bridge ‘ 11



Step

04 Wizard Modeling

(1) (« ——
Define Moving Load Case... L Define Traffic Lanes... | Define Vehicles...

Steel Composite Girder Bridge \T |_r _:ac:sl

Wizard

Load Information

Click Define Moving Load Case

° Define Traffic Lanes x

Traffic Lanes

Moving Load Code: Australia

© ©

Select Meoving Load Code

Dn
Click OK Moving Load Code Australia ~| 2 g )‘

None |'\ Lanel Lane2 LaneN /‘|
AASHTO Standard 'j_[ ]_'_/
Check: Live loads AASHTO LRFD } [ ] [ ] [
PENNDOT
Canada

Click Define Traffic Lane... B3

.\@ELLE.DCQDE_ —— _ _|

Australia
Poland No. of Lanes 3

© ©

No. of Lanes: 3

Russia
South Africa
H France
Type distance e
KSCE-LSD15
D1:2.1m D2:5.3m D3:8.5m :’:‘!’a
ndia
Taiwan

Click: OK Transverse

© ©

Steel Composite | Girder Bridge 12



Step

4 Wizard Modeling

Steel Composite Girder Bridge

Wizard

Load Information

@ Click Define Vehicles

Click Add Standard

© ©

Vehicular Load Type: Select
Vehicular load type: M1600
Click OK

Click Close for vehicles window

@ ©

Live Loads Define Moving Load Case... Define Traffic Lanes... Define Vehicles...

Add User Defined

Define Standard Vehicular Load

Standard Name
AS 5100.2 - Road Traffic

Vehicular Load Properties
Vehicular Load Name
Vehicular Load Type

Dynamic Load Allowance

P1

M1600

\e/| M1600

0.3

P4 P5 P6

LI

W~ @ ;M B Wk =

Load(kN}

120
120
120
120
120
120
120
120
120

Spacing(m)

1.25
1.25
3.75
1.25
1.25
6.25

Infinite

1.25
1.25

@]

1L

D1 D2 D3 D4 D5 D6~D7 D8 D2 D10 D11D12 \L

Steel Composite | Girder Bridge ‘ 13



Step

04 Wizard Modeling

Steel Composite Girder Bridge

Wizard

Construction Stage and reinforcement

Information

g Click Construction Stage tab
@ Make sure the option for
N

Construction stage and Deck

Pouring Sequence is checked

(-]

For Negative-moment zone length
input 7.8m

@ Check the box for Reinforcement
N

Click on Define Reinforcement

© ®

Click on Composite | girder this will

display the section.

Steel Composite Girder Bridge Wizarg

[ w—— w— w— -y
Layout Section Load \'/Construction Staga
\‘/‘ Construction Stage |
| Deck Pouring Seauence | @_ R
Deck Split Construction... Megative-moment zone length |_7.8 | m Advanced...
Stage Stage Description Load Condition DLE'S;L‘;”
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 formwork 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

N4

Long Term Boundary Group...

Reinforcement]
Define Reinforcement...

-
Section Manager

Mode

| Reinforcements ~ |

Target Section & Element

[= @e&ﬁon—‘ Ton o == = s
|I 1: Composite | Girder

Steel Composite | Girder Bridge
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Step

04 Wizard Modeling

Steel Composite Girder Bridge

Wizard

Reinforcement definition
@ Check Guide Line: 0.05m
v
© select Input Method B
@ Check Edge Bar

Select Dia: D12 Part: Part 2

Select Num. and enter 28
@ Click in box for Starting Point (y,z)

Click on the top left and top right
corners of the guide line

® click Add
Click in box for Starting Point (y,z)

@‘ Click on the bottom left and
bottom right corners of the guide
line

@® click Add
@® click Apply
@ Click Close

Section Manager

Mode
— -l E

Target Section & Element

= X Section: 1
I 1:Composite | Girder

m

@ Snap

(10)
R
..............................................

G :0.73106, -2.3201

Copy Reinforcements to... Composite | Girder

Longitudinal Reinforcement  Shear Reinforcement

Same Rebar Data at i & j-end

o Coordinate © Centroid Left-Bottom
— o o o . . -

Type
Point O Line Arc
Circle Poly Line

Input Method A Q Input Method B |
- em mm mm mm mm o

©

Starting Point (y,z) -1.3250, 0.397: m

e End Paint (y,z) 13250, 0.3974 m

¢ ONum. CTC |28 |

| @ Edge Bar I

| oe D12 1
Part Part 2 ~
e e

Reference for Tapered Section

0.0031668 m?
Modify Delete

As

Type | Num |CTC (m)| Dia I
| 1] Line -|D12 |

Cracked Section

Multi Add

LINE

Q- em

Steel Composite | Girder Bridge ‘ 15



Step

4 Wizard Modeling

Steel Composite Girder Bridge Wizard

Steel Composite Girder Bridge
Wiza rd Construction Stage

Deck Powring Seguence

Layout Section Load Construction Stage

Deck Split Construction... Negative-moment zone length 78 m Advanced...

Running the wizard

Stage Stage Description Load Condition D'EE?:;T

] o 1 |Girder(Part1), Bracing is Activated | Form Work Load Activated 0

Run the wizard by clicking on OK 21 |Deck(D1, D3) is Activaied s aload | Wet concrele Load(D1, D3) is Aclivate 10
2.2 |Deck(D1, D3} is in composite stage | Bridge deck concrete formwork load (D 0

23 |Deck(D2) is Activated as a load Wet concrete Load(D2) is Activated 10

24 |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 E 10000

Long Term Boundary Group...

Reinforcement

Define Reinforcement...

Save As... ! OK _i Cancel

Steel Composite | Girder Bridge 16



Composite Section for C.S

Modifying Composite Section

For C.S

§t [ 3

Modify Construction Stages for Define Composite C.5 Camber Creep Coefficient Group
CS Section For C.5 Loads~ ForC.S. for C.5. Activation of CS

Composite Section

Once the model is generated, go to
Load -> Construction Stage ->
Composite Section For C.S

Cc:mpc:site Section for Construction Stage X

Select ID ‘1’ section and Click o sStage Section Type Shape ooc
R 1 Stagel 1: Composit... Compos... CP_
MOdlfy 2 Stagel 5: Composit... Compos... CP_I m
Delete
Update Part 2 Age to 10 e_

A Update all H
Click OK T ——

Repeat same steps for ID ‘2’
Click on Update all H

Add/Modify Composite Section for Construction Stage

o0 ©O ©0oe

. Active Stage Stagel v
CIICk OK and CIose Section 1 1: Composite | ( ~ I 2 I
Composite Type Normal v I 1
Section Type Composite

Section Shape CP_I

Element List 118t0121 148to151 17810181 I 1
Construction Sequence
CIVILNX X Material Composite stiff. | Comp
Part Type Material Stagr Age| h | wis| M | Stiff. Seale -
1_|Element Active St\e wae 0O O 0]
Re-calculation of notational section dimensions(h) for 2 composite 2 |Material 3:Deck  |Stage2-4 ‘m ol o o
—

+  sections in construction stage
has been successfully completed.

Q-

0 - -
Q-

Steel Composite | Girder Bridge ‘ 17



Moving Load Cases

Defining Moving Load Load

Combination E 3 Moving Load Code .. ; | | Q‘j@ [_3;

| Australia

Moving Load Case Definition Moving Load " Traffic Line Traffic Surface Vehicles  Moving

. Lanes Lanes Load Cases
€ Once the model is generated, go to

Load -> Moving Load -> Moving

Load Cases . Define Moving Load Case X N
Click on Add Moving Load Cases e

]
Description

Load case Name: MLC1

Heavy Load Platform

| | Load Case Description Load Case for Permit Vehicle
Click on Add . Moving Load Optimization
Enter max. number of loaded I oo

L

Select all lanes

(o J(c 1~ (<~ J( (-~ N( M(~)

= o Load Case Data I Rail Traffic Load
Click on - Vehicle Class VL:M1600 v
Click OK Scale Factor 1
C|ICk OK Min. Number of Loaded Lanes e 0 Accompanying Lane Factor
] I Num of Loaded Lanes Scale Factor
Max. Number of Loaded Lanes 3 |
1 1
: 0.
Assignment Lanes = <
- 3 or more 0.4
e List of Lanes Selected Lanes
— — — —
Lanel | ) Sub-Load Cases
Lane? o Loading Effect
Lane3 l Combined © Independent
I Vehicle class Scale Lanel Lane2 Lanel

|____|

(&) o—m-' =
W' OK I” Cancel l N
97 - m=m
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Moving Load Analysis Control

Moving Load Analysis Control Data

Analysis

> T — =
J Loy 1O, l_ iI X
Moving Settlement Monlinear Construction Boundary Change
Assignment

Truck/Train Load Control Option

|| Analysis Method
{2
O Exact Pivot Quick

Moving Load Analysis Control

Moving Load Analysis option of

Load Peint Selection

€ Go to Analysis -> Moving Load
Click on Add

O Select Normal + Concurrent
Force/Stress

© Click oK

Click on the “Perform Analysis”

£

button

Perform
Analysis

ition  Load Stage

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.

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

© Influence Line Dependent Point All Points

Influence Generating Points

<>

© Number/Line Element 3

Distance between Points 0.3 m

Analysis Results

Plate Frame

Center Normal

Mormal + Concurrent
© Center + Nodal o

— S CEREI eSS — — — J

Stress
Combined Stress
Concurrent Force

Concurrent Force of Elastic/General Links
= cCalculation Filters
Reactions

O All Group ~
Displacements

O All Group ~
Forces/Moments

O all Group ~
Elastic/General Links

O All Group ~
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Results

Steel Composite Bridge Results Q

Results:

Go to Results Tab

Click on Reactions -> Reaction
Forces/Moments...

Select Stage 3 from drop down
menu

Select CS: Dead Load

Component: FZ

Type of Display: Value and Legend
Click Apply

To view moving load result:

000 ©®

Change to Post CS

Right Click in model window
Go to Forces -> Beam Diagram
Select Required Load Case
Select the component

Select Contour and Legend

To view Result Tables:

Results-> Results Tables

Results

F g af— :-o.
o v
H = » 3 9
Reactions Deformations Forces Stresses Diagram  Local Direction

Force Sum
Reaction Forces/Moments

Search Reaction Forces/Moments

Soil Pressure — Z
Y
X MIN. RERCTION
Reaction Forces/Moments - HOE-
o_________
W/ Load Cases/Combinations
CS: Dead Load ~
Reactions

Step Last Step ~

Deformations

Components Forces

|

|

I Fx FY OFZ FXYZ
L omx My Mz oMmxyz
|
|
|

Stresses Beam Forces/Moments

‘  Beam Diagrams
User Defined Diagram
Plate Forces/Moments
Heat of Hydration Anal t= Plate Cutting Line Diagram
Local {If d9f|n9d} | Resultant Force Diagram
Beam Detail Anal

I Type of Display

|
| Arrow Scale Factor 1.000000

Values Legend

MVmin: The minimum fOI‘CE I‘esulting Pushover Analysis Result
from vehicle load applied to the Time History Resuts
structure

Mvmax: The maximum force resulting
from vehicle load applied to the
structure Animation
Mvall: The maximum and minimum
force enveloped

Stage/Step History Graph...

Bridge Girder Diagrams...

Dynamic Report Image...
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Step

9 Moving Load Tracer

Results - r [ M Rating
Influence lines
£
14:1 " "_ <
Local Direction Set Reduction Beam/Element Strain Moving Mode
To view Influence Line: Force Sum Moment Load Shapes

€ Go to Results-> Influence Lines -> Tree Menu  Task Pane T “_ﬂ'uL "_ﬂ'j’ Mc-w-r_g e
- L. 1 b ] 10 il
Infl. Lines MVL Tracer Lines~ Surfaces- Tracer~ Conversion
Beam Forces/Moments... S — Reactions
Beam Forces/Moments ~ | . £ Displacement
H splac nts
o Key Element:147 —— P - MIDAS CIVIL WX
Line/Surface Lanes Q- by »  Truss Forces %
© rart: j LANE all ° M | Beam Forces/Moments SRR
/S L4
Key Element | 147 | Plate Forces/Moments 120
— - — i 1.00
. S Stresses .
Components: My Seale Factor 1.000000 ! Beam Stresses bl
b 0.61
e _— e = o o o= Solid Stresses
0.41
Check on Legend o Parts l 021
| i 1/4 1/2 b0
. I -0.18
O click Apply 1 34 O I 2.3
-0.58
I 0.77
; c t |
To use Moving Load Tracer: | omPenens o e, 10
I Fx F}l' Fz I PART, j-node
. |
® Go to Results-> Moving Load | O My =
w L
' I
Tracer->Beam .
| Type of Display I Jo8tCS
LANE ALL
I ) contour Legend [
Follow steps @ & € = I e
3D Cont | FILE: STEEL (0
e WIT: Wi-m
Select Applied Loads I~ values Animate g |
| Include Impact factor |

O cClick Apply

. m
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Load Combination

Bridge DESign — Load Load Combinations

Combl hation General  Steel Design Concrete Design SRC Designl [ PEICRIGa el Automatic Generation of Load Combinations

Load Combination List

. . Option
L :
To generate Load Combinations No Name T Descripl 0 Add Replace -
. . *
g Results -> Load Combinations -> i Code Selection
Composite Steel Girder Design Tab PSiee, o Sonorete | SRS Q Steel Composte
Design Code AS 5100.2:17 ~ I
Manipulation of Construction Stage Load Case
2: i ST Only CS Only ST+CS
(2) Select AS 5100.2:17 as Design o
Code ST : Static Load Case CS : Construction Stage
g Click on OK Bridge Type Roadway ~
. B Load Factors for Permanent Loads
g Click Close
Type of Load Load Factor
R.S 1.S Both

Dead Load 1.20 0.85 O
Superimposed Dead Load 2.00 0.80 ©
Soil Load 1.50 070 ©
Groundwater Load 1.00 1.00 ©

R.S : Reduce Safety

I.S :Increase Safety

Fatigue Load Combination

Road Traffic Case MLC1 v

Load Case Add

e MLC 1
Delete

r C%se o!

e
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Preferences

Design Preferences

B8 B

L]
In order to set the rebar sizes to the Prc:jec:?c Preference ‘ Group Change Bill c:f
*  Information System Material

Australian standard go to:

o Project-> Preferences-> Design/Load

Code —
=-Environment Common Steel Concretk  Composite | sop
Go to the “Composite” tab Sieer:fra' °Composite - T = o
e - Data Tolerances \_/'-P|6E Gﬁer_ === ' SRC \/Rebar 1
For Design Code, select code as - Property I pesign Code | Design Code | Material Code |
- Load 1 AS 5100.6:2017 | v 1 |As17(RC) ~1
- Results — = — .
AS 5100.6:2017  Design/Load Code “Nafional Annex | Material DB I
- Motice & Help h | D500L v I
(3) For the Rebar, select the Material - Graphics Report Language - T ===
[=-Output Formats English -
- Formats - Dim. & Others :
Code to be: AS 17 (RC) .-Formats - Forces Report Unit
--Formats - Loads hd
O ciick: ok
Save Changes Upon OK Default All Set Default
O
b
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Design

Design
Composite Design
P g E Composite Design | =] @ lﬁ\ %EI —
—_— : = 98
(As 510 17 _ CT 13 | Eio}
Composite Design ; : Design Design Modify Longitudinal  Design Parameter Perform
o Select Design code AS5100.6:2017 Code Option Parameters- Material Rebar Position Tables Design
o DESIgn IHPUt data-> MOdIfy . Modify Composite Material
R Material List
Material :
°ID_ i iame_ | SEE|_ _Ccmiete_ _Main;bar_ ﬂb—Er
i 7 S T S0 T Tgws T Tosoer T T T 0
© select Girder o 2 Bracing 250 -
o o o o e o e o e e e e |
o _rﬁomposite Material Selection 1
o Enter the Dataasin Image Steel Material Selection I
I Code AS/NZS 3678(S) o |
© Click Modify | I
I Gage 300 ~ |
@ Click Close l I
Es 200000000 kMN/m? Fu 430000 kN/m?
: Fy1 320000 kN/m? Fy2 310000 kN/m? |
| Fy3 300000 kN/m? Fyd 280000 kN/m? |
I Fy5 270000 kN/m? Fy6 260000 kN/m? :
I Concrete Material Selection I
| Code AS17(RC) ~ | Grade C40 ~ 1
I Specified Compressive Strength (f'c/fck) 40000 kN/m? I
|
I Reinforcement Selection I
I Code AS17(RC) ~ |
I Grade of Main Rebar | D500L ~ Fyr 500000 kMN/m? I
|
Grade of Sub-Rebar ~ Fys 0 kN/m?
R S |
™ Close
' )
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Design

Composite Design

€ Click Longitudinal Rebar

OO0 ©0 © ©® ©

Click on 1: Composite | girder
Click on Copy Reinforcements to...
Select 5: Composite | girder_1
Click on “>”

Click OK

Click Apply

Click Close

E Composite Design
17

Composite Design

B8] ]
[

Design
Code Option

Design

Parameters

: Design

& =
Modify
Material

—)
ko)
Perform
Design

i)
Co

Parameter
Tables

Longitudinal
Rebar

Design
Position

Section Manager

Mode

Reinforcements ~

E Grid

\ Section & Element

mstionmis  w—— —
\\41 Composite | Girder '
5 W p U | G _1

Section List
{— — e —

5 : Composite | Girder_1

01 m Snap

Selected Section List

Longitudinal Reinforcement

Reinforced Shear

Copy Reinforcements to. ‘ Composite | Gil

End-| End-J

End-I End-J

e
£

Longitudinal Reinforcement Shear Reinforcement

Same Rebar Data at i & j-end

Coordinate ©O Centroid Left-Bottom
Guide Line 0
| J
Type
Point O Line Arc
Circle Poly Line

© Input Method A Input Method B

Ref.Y Centroi ~| ¥ 0 m
ReLZ Top ~ Z 0 m
Num 0

Spacing 1] m
Dia D6 ~
Part Part 2

Reference for Tapered Section

As 0.006333599€ m?

[ da ] vowr ] oo |

Type | Num |CTC (m)| Dia
| 1] Line -|D12
| 2| Line 28 -p12 |
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Design

cture 1ent 2 5 Boundary oad Analysis - 5 Pu r Design

E Composite Design ._ % %% E @ IEL\J %@EJ Iili_}

( AS 5100.6:2017 _
Composite Design : : Design Design Modify Longitudinal  Design Parameter Perform
Code Option Parameters- Material Rebar Position Tables Design

Composite Design

Click on Design Position

%, Design Position
Input 140t0150 in the element T2 Position for Design Output

selection window and press Enter

€ Selectl8&)
H [ H H
O Click Apply
@ Click Close
@ Repeat the same steps for
Position for Design Output... ! ! ! !
Select Only Element nos. 145 for Tree Menu  Task Pane imfim)

teel Concrete SRC PSC CPG

Design Output...

Design Position v

Option
O Add/Replace Delete

Check Position o
I J \r-OI&J I

T~ Close | Apply
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Design

ement P t ) ' Ana ! ts P s Design
Composite Design
Composite Design ED lfJ
e eone U : / CH o
Composite Design " Design Design Modify Longitudinal  Design Parameter Perform
€ Click Design Parameters -> Shear Code Option = Parameters- Material Rebar Position Tables Design

Connector . Load Contribution for Monlinear Load Case...

(2) Input 140t0150 in the element

Member Assignment...

Reverse Member Local Direction...

selection window and press Enter

Tree Menu  Task Pane JEWl [} Unbraced Length(L Lb)...
- +—{teel Concrete SRC PSC CPG RatinglF i At —
e Enter Data as shown in image L - 11— LTR Effective Length Factor(K)...
imiting Slen rness i
Shear Connactor y Limiting Slenderness Ratio...
o Click Apply & Close Moment Factor(Cm)...
Option
¢ Moment Magnifier(B1/Delta_b,B2/Delta_s)...
+— © Add/Replace Delete
EOF;EQ end parts(i & j) have the same L Modify Member Type...
| J Load Combination Type
e Transverse Stiffener
T ' Residual Stress Type
| Pitch 01 m | [
Shear Connector
| Height 015 m |
Web Panel Assignment...
Dia 0.02 m 1

|
I Fu 500000 kN;l'nz
| |

Transverse Spacing

|
I 0.1 m

| |
| Num. of Shear Connectors I
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Design

Design Composite Results

© Click Perform Design, and after
completing the design

@ Click Design Result Report

Parameter
Tables

Perform Design Result

Design Tables

» MEMBER MAME : Steel Composite : 145 -i

1. Member Information
1) Design Code

2) Sectian Praperty

Compasite | Girder_1

3] Material
Stee|
fo = 320.000MPa, E = 200,000.0000MPa
Concrete
f-" = 40.000MPa, E: = 32,E00.000MPa
Reinforcement
Fur = BO00A0MPa, Er = 200,000 000MPa

4] Length
L = 2.000m

5) Section Praperties

Grap| Section Shart-Term Composite Section | Long-Term Composite Section
Ares 45, 300.000mm? 149 030 000mm? 149,030 000mm?*
Iy 1.939781e-+10mm* 5.756252e+10mm* 5.756252e-+10mm*
I 420,556,375.000mm* 6579207 e+10mm* 6570207 e-+10mm*
Cy 225.000mm 225.000mm 225.000mm
Cr G66.424mm 1,427 590mm 1,437 590mm
Short-Term Composite Section] Cracked § Long-Term Camposite Section] Cracked |
Ares 51633 E00mm® S1,633.600mm?
Iy 26069936+ 10mm* 2606993+ 10mm*
I 440164 3e+9mm* 440164 3e+9mm*
Cy 225.000mim 225.000mim
Cr BO0.SETmim BO0.SETmim
2. Moment Capacity { y-Dir., Negative }
Heg. Moment LC.B‘ ScLCBS
M" e Me 7911 708kN-m / 14,916 245kN-m = 0.530 oK
1) Design Farce
Fares Leng-Tarm Cospedite Shert-Tem Cospashe Summatizn
Fx[kN | 1860 419.130 1
Wy [ b | -G, B0 1,175.847
M kb | 5051 EEBBE
2) Stress
Strassi | MPa Stasl Leng-Tarm Cosposita Shart-Tarm Caspasita Summaion
Fainforcamess D000 X X D000
Tag Nasge 65287 -1645 17.753 B135%
[Bettem Tlange 48112 16480 -177.987 -2

3) Section classification

Fart £ [ MR | 1o | M |

AS E100.8:2017, 0.2
Aa By Class

Steel Composite | Girder Bridge
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MibDAS

For Technical questions:
https://support.midasuser.com

Bridging Your Innovations to Realities
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