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MIDAS CIVIL NX Building Your Innovations to Realities I

In this tutorial we will learn the following things;

- How to model a balanced cantilever bridge

- How to define construction stages for the given construction sequence of the bridge.

- Simulating boundary conditions and assigning static and prestress load in MIDAS CIVIL NX.
- How to define moving load as per Australian code in MIDAS CIVIL NX.

- How to interpret the tendon losses, forces, and stresses represented by MIDAS CIVIL NX.

- How to carry out design for PSC box girder as per AS5100.5:2017

MIDAS Information Technology Co., Ltd.
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Specifications of Bridge:

= Bridge Type: 3 Span continuous PSC Box girder Bridge [FCM]
= Span Length: 85+130+85 =300 m

= Width: 12.7m (11.7m clear carriageway)

= Design Code: AS5100.5:2017

= Time Dependent Material: AS Code

MIDAS Information Technology Co., Ltd.
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Model Generation-

s Project

Save the file

= 80
Lt )
Unit Structure Change Bill of

Invoke MIDAS CIVIL NX e Bvten: Tyoe Material
0 Click on New Project NP R s B h =S N B B2 259

6 Click on Save

© File Name: Balanced Cantilever Bridge

and click Save

..L.E.".ﬂf.h.......E?L...i..'d.S.S.J.........H?.as...@
OJ Click on Project ‘om N (kg) ca I
6) Click on Unit system i cm kN (ton) keal =
; P omm kgf (kg) o,
e) Select the Unit System : :
g ft ©tonf (ton) kJ :
Lengthm P oin Ibf  (Ib) Bu =
Force tonf : kips (kips/g) :
. T 1 :
Temperature Celsius : | emperature :
1O Celsius Fahrenheit
ej Click on OK Note : Selected units are displayed in relevant
dialog boxes. Values are NOT changed with
units,
Set/Change Dafault Unit System

e A

MIDAS Information Technology Co., Ltd.
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Properties E fary ad \na ' Material Data o

Model Generation >
Material properties

General

MaterialID 1 @ame C50

Elasticity Data

° Go to Properties

€ Click on Material Properties

E _ Stesl
= Type of Design Concrete i
i Standard W
© ClickonAdd : . Ui
Material Section  Thickness E H
o Name: C50 ID Name Type Standard DB E Concrete
Type of design Concrete : Standard  AS17(RC) v
Standard AS17(RC) 3 Type of Material Code v
= ©lsotropic rthotr DB C50} \
DB: C50 . armes es s s e snensasnssnseassanees e ssaassnnssnssannnnnannnane)
e . Modulus of Elasticity 0.0000e+00 tonf/m?
> Appl
CIICk on pp y Poisson's Ratio 0
Sim“ar'y’ define other materia| Thermal Coefficient 0.0000e+00 1/[C]
Material Data Weight Density 0 tonf/m?
properties General e & Mass Density 0 tonfim?g
¢ Maz e [ .a\ |D ....... 3 ... g& ............. N ame ..... TENDON ......... . )
Name: C40 : i e
. : H ermal Transfer
: Elasticity Data E 2 — 0 ot C)
. H Defi i pecific Heat tonf-
DB: C40 i Typeof Design UserDefined ~ derbeines : .
: Standard  None v | § Heat Conduction 0 Jm-hr[C)
Click on Apply DB ] mo Damping Ratio 0.05
' H Close )
e) Name'Tendon E sssssssssnss
Concrete : OK
Type of design User Defined Defined  gtangarg "l -
. . Type of Material Code v
Modulus of elasticity 2e+7 Rt :
0 Isatropic Orthotropic ] v
POiSSOh ratio 0.3 User Defined E Thermal Transfer
- : Specific Heat o] Jtonf-[C]
e _ Modulus of Elasticity 2e+7 tonfim? i
Thermal coefficient 1e-5 [—— — £ T 0 rp—
WEIght DenSity 7.85 i Thermal Coefficient 1e-5 1[C] : Damping Ratio o
° C||Ck on OK Weight Density .85/ tonfm? : __________0
o Use Mass Density 0 tonfim¥g : ! oK Cancel ‘
Cllckon close llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll L ]

MIDAS Information Technology Co., Ltd.
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Model Generation> Section
properties

Go to Properties

Click on Section Properties
Click on Add

Select DB/User

Section shape: Solid Rectangle

Name: PIER

Check on User
€@ H-1.8m, B=8.1m
© Clickon oK

© Click on close

MIDAS Information Technology Co., Ltd.

ID Name

Material Section

Thickness

Type

Properties

2 S

Change Material PI Section
ent Property Link Material : Properties

'

Tapered
Group

GSectionID 1
)Namp PIER

Offset : Center-Center

Building Your Innovations to Realities I

Effective
Width

Taperjk Composite Steel Girder
Valu Combined ’

_| Solid Rectangle

{1.1.1.1.1.1.1.'\.1.1.1.1.'\.1.1.1.1.1.1.1.}-.--------------.-------.--:
© User DB ~
Sect. Name ~
»
H 18 m i
B 81 m

Consider Shear Deformation

Change Offset ... Consider Warp-*éect-:?th DOF)

Show Calculation Results... E OK JH Cancel
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Model Generation> FCM wizard

@ Go to Structure tab

© Select PSC BOX BRIDGE >
FCM bridge

o Material Girder: C50
Material Pier: C40

Bridge Model Data Type
) ¥ 1 T
© Number of piers 2 : ype2 GSED

Tendon

FCM Bridge Wizard

0 Pier Section: Pier

"r
.
*

Stage Duration: 12 days I * ~1~ il
%! Pi—
Method : Cast —in 12 e ORI
ill |+
O riertable o
o - D
Material ( Girder ) 1 1: C50 ™ tPier Section = 1 1: PIER v
Key Segment opa:eﬁm (Pier) 2 2:C40  ~ iStage Duratin 12 S day(s) §
K1=2m, K2=2m e T el T L
Radius 0 m e
Pier Py g nasnaae TOTLITFRVIPIRTIRVIRTITISIPRIPR. : )
: PT. 14 m K1 | 2 m H 40 m FSM(L) 2,4@4.25
H=40m, C=4.2m : :
i B 6 m K2 |2 m C 42 m FSMIR) 2,4@4.25 }
e M MmN e N e NN NN e AR E MM EEEEAEEEEEsEIEAEEEEEssEEEsEEssssEEEsEEEEsEEE
FSM[L] & FSM [R]: 2, 4@4.25

Zonel 12@4.75 o)

° Zonel & Zone 2: 12@4.75 Zone2 |12@4.75 Advanced..
© ) Click on Pier Table Placing
oK Cancel

MIDAS Information Technology Co., Ltd.
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MIDAS CIVIL NX

Model Generation >
Pier Table Placing

Select P.T.2

Day=60

Click on Define

Click on OK

Click on Member Age
FSM 60

Key seg 10

Pier table 15
Segment5

Pier 100 days
Click on OK

Click on section

MIDAS Information Technology Co., Ltd.

FCM Bridge Wizard

Bridge Model Data Type
© Typel Type?

Model E Section ‘Jendcn
——

msssssnnnnns’

FSM K1 K2
L %) A |
ek ——
1 2 wes
Material { Girder ) 1 1: C50 v Pier Section 1 1: PIER v
Material ( Pier) 2 2: C40 v Stage Duration 12 o day(s)
Number of Piers 2 o Method Cast-in v
Radius 0 m e C Ve
Pier Table Key Segment Pier FSM
PT. 14 m K1 |2 m H 40 m FSMIL) 2,4@4.25
B | & m K2 |2 m c 4z m FSM(R) 2,4@4.25
Advanced... Advanced...

Zonel 12@4.75

e T Tre—

Advanced...

Building Your Innovations to Realities I

'PT. Day

'1-------------------------'

[=]

OK Cancel ‘

Member Age

—p I FSM 60 0 dayls) Segment 5 day(s);

! KeySeg 10 2 dayls) Pler 100 2| day(s)?

! pierTable 15 £ day(s) :

oic I o
B E oK Cancel l
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Section Property of Box girder
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MIDAS CIVIL NX

Model Generation> Section tab

Section type 1 cell

Enter the dimensions of the box girder
as per the bitmap.

Check on Include wet concrete load

P=80 tonf

e=2.5m

Select View Option: Drawing

Select tendon tab

MIDAS Information Technology Co., Ltd.

Bridge Model Data Type

© Typel Type2 o
LN )

Model Section = Tendon

_§:3:;tion_‘ryne mmsmmmmans

s ©O1Cell 2 Cell

View Option

Bitmapé © Drawing

include Wet Conc. Load~
%

H 25

>/

e ms

0K

Cancel

Building Your Innovations to Realities I
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Model Generation> Tendon tab

FCM Bridge Wizard 1
@ Enter the dimensions for the location of _

Bridge Model Data Type
" Typel Type2
the tendon profile O Type e Ocqual Unequal
Model Section Tendon o
Jacking stress at ——encoh I )
o & @ Tendon and Prestress K e H Top v
I . i O1Cel 2 Cell :
top and bottom =0.72 x Su £ DY 2y i i N
) “‘u-*@i-'rim*-- Em o7 m Hz 032 |m .
) 2 1;“}';9" ' g
Click on Tendon Number . iH3 029 m H4 014 |m
D3 u
ovd w0 m w2 01 m i
(3 ) Input the number of tendons ; :
- W3 0.06 m w4 70104 m
3 Luagt—1 > : :
o Click on OK I W5 054864 m S 0175 m &
E DX1 041 m DYl 0.3 m E
@) Click on Top tendon jacking b oz o . o2 03 m |
o Select PT 5eg6 to seg]_() Tendon Property iDX3 03 m DY3 019 m ECLEL L L L e e P ELEE P e e L ELEEEEREEEERECEERED) -
I : : PN |7 z N2 (3 »
Top v E IDX4 21336 m Ov4 3.3528 m -
= : g : N3 6 A N4 3
@ Anch. Num=2 Bottom v/ ipxs.3a3s8.m..... 52 :
) ................................... . —PNS 2 o N6 7 v
Click on define Jacking Stress T WebTendon.. l
: Top 072 X Su_ v i Anchorage Posi S —— L C— L. C— “
. : NG | O N0 | O
Click on OK  Bottom 072 [ Xisu | if | @caus
Jnequa N11 (o] M12 o
,.hendon Anchorage Number, ____....... i e
% un | P.T. 1
NEANEE
Seg2 1
Seg3 1 N17
Seg4 1 o o
- .$935......... § IR J -----------
Seg7 2
Seg8 2 - -
Seg9 2
Seg10 2
EeE e .
Segl2 1
B — )
; Define H
; QK “ Cancel ‘E

MIDAS Information Technology Co., Ltd.
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Model Generation> Tendon tab

Bridge Model Data Type
OT% Type2
© Bottomside jacking number Model  Section _ Tenden
Section Type
@ Tend d Prest
€ SelectSegl to segd and seg12: 8 Tendon an e 01 cel -
i iy
© Anch.Num=0 ) :‘@fﬁ% 1 017 |m H2 032 |m
1 B2 H3 029 m H4e 014 |m
Click on define then ok vl wi o " w2 llos "
e g s o * W3 0.086 w4 7.0104
@ Bottom mid jacking number P " "
Via W5  0.54864 m S 0175 m
€ Sesgltosegdandsegl2: oxX1 02 m ovi 03 |m
DX2 01 m DYz 0.2 m Bottom (Mid) Jacking Num...
Anch. Num=0 -
Tendon Property o DX3 0.3 m D¥Y3 019 m
Click on define Top vl | Ox4 21336 m DY 33528 m oi
Bottom B DX5 3.3528 m DYs 3.3528 m ' Segment anchium I
Seg5,seg 11: Anch. Num=2 Jacking Stress Web Tendon_ ! | seql 0
. . Segment Anch.Num : Top 0.72 X |Su v Anchorage Position Top Tendon Grouting i | Sea2 0 E
Click on define Segl 0 : ;| Segd 0 :
Seg? 0 Bottom 0.72 X |su . ¥ Prestressing Step E Segd 0 E
: | Seg5s 2 H
. Seg3d ] E H g
e Click on ok S:gd a : Tendon Anchorage Number O Every i | Segb 1 H
Segs 1 Top Tendon DeRsl 1 v  Stages | g:g; ‘: :
@ cClickon 2] define the tendon Segb ! | cog 1 !
Seg? 1 1 —> eg9 :
Seg8 1 : | Segl0 1 :
property Segd 5 i | Seglt 2 H
( ! | Seqi2 0 :
= EREE R |
0 a :
Anch.Num: 2 -
E Define E
i 0K ? Cancel ‘
------------ el

e |

MIDAS Information Technology Co., Ltd.
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Model Generation >

Tendon Property

Click on Add

Enter the data of the tendon property
Click on to define tendon area
Click on ok

Click on Apply

Similarly enter data for the bottom

tendon

Tendon Name: Bot

The remaining data is the same as top
tendon

Click on ok

Click on close

MIDAS Information Technology Co., Ltd.

Bridgg Model Data Type
oTh Type2

Model Section Tendon

Tendon and Prestress
21 1 ov1 g2y
w] (I ng@@ Ies

il

H3IH4’£

I e
Tendon Property ==
Top :
Bottom

Jacking Stress

Top 0.72 X Su

Bottom 0.72 X Su

]

Tendon Type

Tendon Name Q%D

Tendon Type

Material 3
Total Tendon Area

Duct Diameter

Relaxation Coefficient

MName

Characteristic Value of Strength (fpb)
Yield Strength (fpy)

Curvature Friction Factor

Wobble Friction Factor

External Cable Moment Magnifier
Anchorage Slip{Draw in)
Begn  0.006 m:
End 0.006 m

Top
= Internal(Post-Tension) v | &
i 3:TENDON v e
E e\ ,
: 0.0026353 m 2
: e
= 0103 m
i AS51005-2C v Rb(%) |5
= 190000 tonf/m?
i 160000 tonf/m?
: 03
i 0.0066 1fm
A el Jonfimé. ...
Bond Type
© Bonded
Unbonded

'

Building Your Innovations to Realities I

Strand Diameter 15.2mm(0.6" «

Number of Strands 19

<>




MIDAS CIVIL NX

Model Generation> Save the
wizard file

o Select the tendon property
Top: Top
Bottom: Bot

@ Click on Save as

€© FCM wizard

@) Click on save

© click on ok

MIDAS Information Technology Co., Ltd.

Bridge Model Data Type
O Typel Type2

Model Section Tendon

Tendon and Prestress

.
a] =y Lﬁy@_g_;..
.
»

1

HSIH@

Top

Bottom Bot -

Jacking Stress

Top 0.72 X Su v

Bottom 0.72 X Su

Bottom [ Side )... Bottom ( Mid )...

.12099.".?50995'.7......................o e

Section Type

O 1Cell
H1 017
H3 0.29
Wil 01
W3  0.06
W5 0.54864
DX1 04
DXz 01

0.3
DX4 21336
DX5 3.3528

m

m

m

Web Tendon...

Anchorage Position

X

endon Anchorage Number p
p Tendon ..

1

2 Cell

H2 0.32 m
H4 014 m
w2 01 m
W4 70104 m
S 0175 m
DYl 0.3 m
vz 0.3 m
DY3 019 m
Dy4 3.3528 m

DYs 3.3528 m

Tendon Number...

Top Tendon Grouting

Prestressing Step
© Every

1  stages

OK Cancel

File name: | FCM wizard

D Fil

Building Your Innovations to Realities I
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Model Generation> Modify

constructlon stage C513 Duration Date Result m
1 Stage,
o L
Click on Load > Define C.S 1 Stage,
1 Stage,
@ Select CS13 e (3)
1 Modify/Show |
© Click on Modify/Show U
(1)
. 0
© Duration: 30 days 0 Stage,
Additional steps B ddltmnalsteps
Stage cs13 v ipay 20 [ Ada | pelete | —
e Day:ZO , ame csi3 Example:1,3,7,14 ) Modify ‘L‘
NI NN AN NN NN NN AN NN NN NIENEEENIENNEENNEEENEEEEEEEEEEE A4
oJEuration 30 day(s)s Auto Generation Step Day
. ! £ 1 2
C|ICk on add = 8 8 A A AR AEEEENEEEEE NN AEEEEEEEEEEEEIEESEEEsEEEEEEEEES I Step Number 0 : 5 20
Save Result .
o C||Ck on Load @ Stage @ Additional Steps
@ Active day 20
Element
° Se|eCt KeyWCl and KeyWC3 Group List Activation Deactivation
SelfWeight
Click on Modi PS1-0 Active Day Inactive Day First -~ day(s)
PS1-1
PsS1-2
. PS1-3 Group List Group List
€ Click on Apply PSi-4
PS1-5 Name Day Name Day
PS1-6 KeyFT1 First FT12-1 First
Ps1-7 KeyFT2-1 First FT12-2 First
Eg}:g KeyFT2-2 First FT12-3 First
PS1-10 i g }FT12-4 First
PSI1-11 : | WC12 First
PS2-0 =KeyWC3 20 E
Egg'; O R R ELEEE T PREEEEELREEE
pe2.3 P52-12 First
PS2-4
Ps2-5
PS2-6
rsz? s vty [ ome
Load Incremental Steps for Material Nonlinear Analysis 5 o
o ][ cee |

MIDAS Information Technology Co., Ltd.
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Model Generation> Modify
Construction stage CS15

Select CS15

Compose Construction Stage

Duration: 30 days Stage

Stage ! csis
Additional steps: Day=20, o ej.c.é;g ............................................ b
' U : R Sa——
Click on Add uration % Hday(s) ] o

Step Number 0

Generate Steps

A
v

Save Result

Click on Load

@ Stage @ Additional Steps

Active day 20

Select KeyWC1-1 and KeyW(C2-2 Element Boundary & Load %

"ammaa e n s

. . Group List Activation Deactivation
Click on Modify - e

Selfweight

P51-0 : Active Day 20 v day(s)® Inactive Day First ~ | day(s)

Click on App]y PS1-1 TR (R

Ps1-2

P51-3 Group List Group List
: PS1-4 -
Click on Cancel 0) Name Day

Click on Close be17 KeyWc2-2 20 :

PS1-9
PS1-10
PS1-11
PS1-12
PS2-0
PS2-1
Ps2-2

P52-3 \
o
PS2-5 e o

PS2-6 Add Modify
pPe2-7

Load Incremental Steps for Material Nonlinear Analysis 5 @; e
‘ GK Cann?l “

MIDAS Information Technology Co., Ltd.
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Model Generation>
Creep/Shrinkage

o Go to “Properties”
Q Select Time dependent >Creep/Shrinkage

o Click on “Add” to define properties

@ Define Creep / Shrinkage data:
Name > C50
Code > AS 5100.5-2017

e) Compressive strength of concrete at
the age of 28 days > 5000 tonf/m?2
Exposure Environment > Arid
Hypothetical Thickness >1m
Drying Basic Shrinkage
Strain (107-6) > 800.0 (Sydney, Brisbane)
Age of concrete at the beginning of
shrinkage > 3 days

Click on Show Result to see the
graph and Close

0) Click on Apply to add the C&S property.
Repeat step 5 for C40

Compressive strength 4000 tonf/m?2
Click on OK and Close

MIDAS Information Technology Co., Ltd.

Time Dependent Material (Creep/Shrinkage)

Building Your Innovations to Realities I

Properties

N

Thickness

Code
AS 5100.5-2017
AS 5100.5-2017

Close

p

c50 * Code = AS5100.5-2017
:Compressive strength of concrete at the[:{ga of 28 days 5000 tonf/m?

H
:Exposure Environment
H

E © Arid Interior Temperate Inland Tropical or Near Costral
=Hypothetical Thickness 1 m

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

:Drying Basic Shrinkage Strain (10"-6)

: ©800.0 (Sydney, Brisbane) 900.0 (Melbourne) 1000.0 (Elsewhere)

User Define 0

A

=Age of concrete at the beginning of shrinkage 3 . day

x

|| Cancel |

o

S EEEEEEEEEEIEEEEEEEEEEEEEEEEEEEEEEEEE
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Model Generation >
Compressive Strength

Properties

o
e

Go to Properties t Time Material P S Thickness Tapered S

on
Dependent > L a ; S Group  Manager

Select Time dependent> Comp.
Strength

Click on Add to define properties

Define Comp. strength: o
Close
[+ :

Name > C50
Code > AS 5100.5-2017
. Add/Modify Time Dependent M. . S h
Concrete Compressive strength at 28 OARY THI SpeRant ' 1V STTenGe
days > 5000 E-Hamp -------------- = Scale Factor Graph Options
E cs0 : 1.0 X-axis log scale Y-axis log scale
© Click on Redraw graph to see the § Type
gra ph : © Cade User E e
@ Clickonok : ]
i Development of Strength )
- : €000+
i Code | AS5100.5-2017 vl
€@ Repeatstep 5 for C40 o B e
Concrete Compressive strength : R
i u 4500
4000 E : 4000
Click on OK : -
. = Concrete Compressive Strength at 28 Days (f28) H
Click on Close : g 0o
= 5000 tonf/m? : 2500
E : 20004
B e STV TS 1560
10004
§00
B S S S

o S8 158 250 1s0 asn S50 €50 750 250 580 108¢
Time (day)
NN NN AN EEE SN SN EEEEEEEE SN N NN EEEEEEEEEEEEEEEEE
---------Q
0

P oK

AN AR AR AR AR AN EEEERERE AR R AR

MIDAS Information Technology Co., Ltd.
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Model Generation >
Material Link

Time Dependent Material Link °|

Eesssmssnnnant Qe E s a

. Properties Y :
@ Go to Properties i Time Dependent Material Type :
(2 ] Click on Material Link §CreeplShrinkage cs50
iComp. Strength  C50 :
(3 ) Creep/Shrinkage > €50 |- =~ | o cootottsttesstsssssseened _
Select Material to Assign
Comp. Strength > C50 Selected
Materials
o Double-click on €50 under 1:C50
o Materials to shift to the Selected S-TENDON: " @
H >
Materials list Lt - <o
© Click on Add / Modify
Repeat the step 3 to 7 for C40
(7 . . Qperation_ | @
Click on Close
T
No Mat Creep/... Comp. ...
é Close é

MIDAS Information Technology Co., Ltd.
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Model Generation >

Tree Menu Task Pane imjin| t tructure ent : Properties

Notional Size

Node Element Boundary Mass - P <>

Goto Properties Change Element Dependen ’ ; a Time nan Thickness

Dependent
Start Number

Click on Change Property

Node Number 84

. . Tables Works Group Report
Double click on C50 in tree menu 2 to Element Num% 77
151 Works =
select girder elements Option .
© Add/Replace Delete ° La Structures
Element Dependent material: Notional e J * 3 Nodes 58 %
* Element Dependent Material 2
Size of the member & Notional Size of Member v | & 1% Elements |76
Check on: Auto Calculate g Input © Auto Calculate g - Beam 76
h 0 m Properties
Select Code: CEB-FIP 1990 : : i
* Code CEB-FIP(1990) : [Z] Material 3 o)
o Click on Apply The formulais h=2*Ac/u . § Z] @ 1:c50 -
u=Lo+a*Li : 1@ 2:c40
a 05 a
: [Z] @ 3: TENDON
o e e e e ; £} Time Dependent Material(C&S) 2

£} C50 [ Code=AS 5100.5-2017 ]

£ C40 [ Code=AS 5100.5-2017

MIDAS Information Technology Co., Ltd.
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Properties

Tapered Group

Thickness

Go to Properties

Node Element Boundary Mass

Click on Tapered Group

Tapered Section Group v | .

Select tapered group Start Number
Node Number 84
TSGroupl to TSGroup4 sesinie B
@ Click on Convert to Tapered Section Tapered Section Group
o C||Ck on OK Group 1 Dist.

Convert To Tapered Section

Click on Close

Sym. Plane New Start Section Number 1

W ion N ffi
Group Name  TSGroup4 @ Use New Section Name Suffix
Element List Start Suffix Number 1

__o) oK Cancel

Section Shape Variation Gi
2-Axis TSGroup?
{iaar ETSGroup3 H
i H H
:TSGroup4 s
© Polynomial 2.0 P -
Symmetric Plane
From (R - J
Operations
Distance 0 m
y-Axis Convert to Tapered Section. @
© Linear
Polynomial 20
Symmetric Plane o
From AR AR RARAEARARERRRARERRRRRR )
Distance 0 m 3 vose _3

MIDAS Information Technology Co., Ltd.
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Static Loads — Defining Static

Load Cases

S

Static Loads

€ Go to Load tab
€@ Click Static Load Cases
e Define Static Load Cases

Name : “SIDL-WC”

Type : “Construction Stage Load(CS)
Click “Add”

Name : “SIDL-CB”

Type : “Construction Stage Load(CS)

”

ame SIDL-CB Add

ase All Load Case v Modify
Type Construction Stage Load (CS) v

”

CliCk "Add" : Description

Name : “Temperature Rise” No Name Type Description

Type : “Temperature (T) SelfWeight |Construction Stage Load ( Construction Stage, Self Weight
Click “Add” Prestress | Construction Stage Load ( Construction Stage, Tendon Pre

Form Travel Construction Stage Load ( Construction Stage, Form Travel

Name : “Temperature Fall”
P Wet ConcretConstruction Stage Load ( Construction Stage, Wet Concre

e
Type . Temperature (T) SIDL-WC  |Construction Stage Load (
Click “Add” ’ 6SIDL-CB  |Construction Stage Load (
Name : “Positive Temp. Grad.” Temperatur Temperature (T)

Temperatur Temperature (T)
Possitive Te Temperature Gradient (TP
Negative Te Temperature Gradient (TP

Type : “Temperature Gradient (TPG)
Click “Add”
Name : “Negative Temp. Grad.” *
Type : “Temperature Gradient (TPG)
Click “Add”

0 Click on > Close

MIDAS Information Technology Co., Ltd.
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Static Loads — Wearing Course

Assigning Wearing Course Dead Load
Go to Load tab

Click Beam loads > Element

Go to Tree Menu
Select Load Case Name “SIDL-WC”

Click on near Load Group Name
Name : SIDL

Click on Add then Close

Select Load Group Name “SIDL”

Select Load Type “Uniform Loads”
Select Load Direction “Global Z”

Enter w “-16.5” kN/m
© Clickon select Single to select all

superstructure Elements

@ Click “Apply”

MIDAS Information Technology Co., Ltd.

-
Element Boundary Mass Load [\1/
[EEETTECRTEEREEEIEREEREREEEEITITER Static Loads
tElement Beam Loads v

Load Case Name

= SIDL-WC W
: Load Group Name
i LYTTN
i siDL v
. Sanay
E Options
H Name
: OAdd Replace Delete
H Suffix
* Load Type
* Uniform Loads v
SelfWeight
: PS1-0
: PS1-1
! : PS1-2
i a ) H Ps1-3
: = . : PS1-4
: i PS1-5
: PS1-6
i Eccentricity PS1-7
|~ . PS1-8
EDlrec:t ion Global £ z . PS1-9
: : PS1-10
iecti Y N :
EProjer_'tlon es @No : PS1-11
i Value PS1-12
: ) £ PS2-0
E © Relative Absolute : peo-1
P10 w 165 : PS2-2
i i Ps2-3
1 x2 |1 0 : PS2-4
i = : PS2-5
§ <2 E g I PS2-6
P x4 0 0 : Ps2-7
i i H Ps2-8
Unit tonfim : ps2-9
..................................... o PS2-10
Ps2-1
Ps2-12
KeyP51
Veninen

Close

Building Your Innovations to Realities I

(Example 13 56 7 to 20 by 2)

Delete Inv
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Static Loads —Crash Barrier

Assigning Crash Barrier Dead Load

€@ Gototheloadtab

@ Goto “Element Beam Loads..”

o Goto “Tree Menu”

Select Load Case Name “SIDL-CB”
Select Load Group Name “SIDL”

Select Load Type “Uniform Loads”
Check “Eccentricity”

Check the “offset” Option

Select Eccentricity Direction “Global Y”
Enter Distance I-End “-6.35”"m
Select Load Direction “Global 2"
Enter w “-8” kN/m

Click on Select Previous

Click “Apply”

Change “Eccentricity”

Enter Distance I-End “6.35”m
Click on Select Previous

Click “Apply”

MIDAS Information Technology Co., Ltd.

Element Boundary ss Load

EEeme"u't Beam Loads v

E Load Case Name

! siL-cB v

E Load Group Name

: SIDL v

+ Options

: OAdd Replace Delete
Load Type

Uniform Loads v

: @ Eccentricity
Centroid © Offset
: Direction Global ¥ v

E Distance(m)

I-End -6.35
J-End 0
iDirection Global Z hd
EProjection Yes ©@No
Value
O Relative Absolute
x1 0 w -8
: x2 1 0
x3 0 0
x4 0

)

Static Loads

Ec %tricity

Centroid O Offset
Direction Global ¥ w
D.‘E'E"!'Z'E?ST.].................o)

I-End 6.35 .

.......................... -

J-End 0

25x0.32x1 = 8 kN/m

Building Your Innovations to Realities I
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Static Loads — Element Temp

Go to the “Load” tab &' u: &- (&9 » @1

Temperature El nt Beam Section Plate Thickness y n Noda Temp
‘ ( mp. . 5

Temp.

Click “Temperature”

Click “Element Temp.”

Click on Select Single and select all

superstructure elements.

Go to “Tree menu”

Tree Menu Task Pane im]il
Select the Load Case name as Element Boundary Mass Load
“Temperature Rise” Element Temperatures v oJ
PP R »
Input Final temperature: 25 degrees C i Load Case Name :
. : Temperature Rise W
0 Click “Apply” : % :
E Load Group Name :
Repeat steps 4 to 6 2 Defautt »
Select all superstructure elements i Options §
i OAdd  Replace  Delete
Select the Load Case name as 1© ? :
: Temperature E
“Temperature Fall” : :
3 Initial 0 [l :
Input Final temperature: -25 degrees C i Final 25 c] i
o

Note: If temperature units are in degrees
Fahrenheit, one can change to degrees
Celsius from Tools = Unit System

MIDAS Information Technology Co., Ltd.
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Static Loads — Temp Gradie o
Tree Menu Task Pane imfini}

€ Go to “Load” tab
O click “Temperature”
© ) Click “Beam Section Temp.”

Element Boundary Mass Load

Beam Section Temperature

: Load Case Name

* Possitive Temp.Gradiant v

Select all superstructure elements. : ;

. ) * Load Group Name :

Double click on C50 material Property o i

ao 7 : E

Go to “Tree menu £ Options ;
@ Select Load Case name as “Positive Temp :OAdd  Replace  Delete  }

” : i
Grad. ESecnon ype
: General @ PSC/Composite

Change Section Type to PSC/Composite

@ Checkon Apply by code provision.

@ Clickon

@ Define Code: AS 5100 i —

@ Sectiontype: PSC | L
Temperature Gradient: Check on Positive

© Click on OK

@ Click on Apply
Repeat step 3 to 10

Select Load Case name as “Negative Temp .
Grad.”

Temperature Gradient: Negative Eiast 0

0

Close

MIDAS Information Technology Co., Ltd.

LY I

Temperature

Gradient

Q):'@

Plate Thickness

(&?

Building Your Innovations to Realities I

Megative

T 20 [T 7125 [m

h2 200 mm

Define Code §  AS 5100 ST

Section Type:  PSC v 8

Deck concrete surface

Soffit

I\

T(*C})

y
\ oy v .
=Ty =T0- <5557

T y(mm)

5 - soffit within 8m of ground
0 - over water

E Cancel |




MIDAS CIVIL NX
Moving Loads — Define Lane e

€ Go to the “Load” tab

@ Click “Moving Load”

€@ Moving Load Code: Australia

@) Click “Traffic Line Lanes”

O Click “Add”

6 ) Enter Lane Name “Lane 1”
Lane Width “3.2”"m
Enter Eccentricity “1.8”m
Enter Wheel Spacing “2”m
Select Vehicular Load Distribution as

“Lane Element”

Select Selection by “2 Points”

Click in the “Box”

Select the reference element start node
and end node

Click “OK”

Repeat the above step 5 and 6

Lane Name: Lane 2

Eccentricity “-1.8”"m

° Click on Close

MIDAS Information Technology Co., Ltd.

Lane Name

Node 72

Building Your Innovations to Realities I

ErrEmo

:Lane Name Lane 1
E Traffic Lane Properties §
5] 3}
-a i
:  Start End
= a:Eccentricity H
: Lane Width 3.2 m i
: Eccentricity 1.8 m i
* Wheel Spacing 2 m i
Transverse Lane Optimization
E Vehicular Load Distribution H
E © Lane Element Cross Beam g
: Cross Beam Group
v |§
= Skew E
! ostart 0 End 0 [deg] i
= Moving Direction :
H Forward Backward Q) Both :
: Selection by
: ©2 Points Picking Number =
:10,0,0 m: i
:10,0,0 m =
i Operations H
E Eccen. Span H
: No | Elem ‘ (m) ‘Start |
- Cancel | Apply
M assssssssssssssssssssssssssssssssssssssnsnd
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Moving Loads — Define Vehicle

(1) Change units for force kN

o C||Ck ”Vehicles” Moving Load

©) Click “ Add Standard"

Define Standard Veh

0 Standard Name “AS 5100.2- Road

EE N NN A NSNS NS EE NS NSNS N NSNS NN ANEEEEEEEEEEEEEEEEEEEEEE |

"Standard Name

©

Traffic

AS 5100.2 - Road Traffic v

Vehicular Load Properties

[ Add User Defined | Vehicular Load Name M1600 @

Vehicle Name

© vehicular load type : M1600

= Vehicular Load Type M1600 v

@ Click “OK”

Dynamic Load Allowance 0.3

€ Click on Close

P1 P2 P3 P4 PS PE P7 PB P2 PIOPTIPI2

D1 D2 D3 D4DE DE~D7 D8 D D10 DIIDIZ

Mo  Load(tonf) Spacing(m) w  0.6118297 tonfim

1 12.2366 1.25
2 12.2366 125
3 12.2366 3.75
4 12.2366 1.25
5 12.2366 1.25
5] 12.2366 6.25
7 12.2366 Infinite
8 12.2366 1.25
(5T o
kNv‘o'm) ve g 100% v

MIDAS Information Technology Co., Ltd.
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Moving Loads -Moving Load

© Goto“Load” tab

Click “Moving Load”

(2
9 Click “Moving Load Cases”
(4]

Click “Add ”
Load Case Description Add Jroscii s ool B oA
" Description
Enter Load Case Name “MVL”
Load Case for Permit Vehicle
ete
o Under Sub-Load Cases Click “Add” SRR
Select Load Model
@ Select vehicle class: VL:M1600 © General
Fatigue
Enter Minimum Loaded Lanes as 0 Hosyik oaclbietton
Rail Traffic Load
Enter Maximum Loaded Lanes as 2 il e
- pe of el Factor for De
Under List of Lanes Select “Lane 1& tim % tats

” viceability L \
i oo ()

Accompanying Lane Factor

Load Case Data

Click on “->” Mum of Loaded Lanes Scale Factor
1 1 Vehicle Class VL:M1600 v
. Scale Factor 1
Click “OK” 2 08
3 or more 0.4 Min. Number of Loaded Lanes 0

© cClick “ox”

Max. Number of Loaded Lanes 2
Sub-Load Cases

Loading Effect Assignment Lanes

o Click on Close

Combined © Independent List of Lanes Selected Lanes

Lane 1
Lane 2

E 0K E‘ Cancel

Vehicle class Scale  Lanel Lane2 L

MIDAS Information Technology Co., Ltd.
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Building Your Innovations to Realities I

Convert Self weight to Masses

Go to “Project” tab
Click “Structure Type”

Click on “Convert Self-Weight into
Masses”

Click “Convertto X, Y, Z”

Click “OK”

Project

Change

Structure Type
03D X-Z Plane Y-Z Plane X-Y Plane Constraint RZ

Mass Control Parameter
© Lumped Mass
Consider Off-diagonal Masses
Considering Rotational Rigid Body Mode for Modal Participation Factor

Consistent Mass

Convert Self-weight into Massés")

@) okt conentiox Convert to 2
Gravity Acceleration 9.806 mysec?
Initial Temperature 0 [C]

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

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

W R

Structure Type

MIDAS Information Technology Co., Ltd.
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Loads to Masses
532
o Go to the “Loads”> Static Loads Static Loads " Using Load ' Specified :Masses Nodal

mbinations  Weigh pads Body Force

g Click “Masses > Loads to Masses”

o Select Load case: “SIDL -WC”
Scale Factor:” 1 “

QCIick “Add”

Loads to Masses X

Mass Direction

Similarly Add the following loads: i X 5
XY Y, Z X Z
Load case: “SIDL -CB” oX Y,z

Load Type for Converting
Scale Factor: “1”
@ Nodal Load

. Beam Load
© click “oK”
Floor Load
@ Pressure (Hydrostatic)
Gravity 9.806 m/sec? o
ANARSAA RS ML eI )

Load Case / Factor

Load Case SIDL-CB -l §
: Scale Factor 1
. LoadCase Scale me)
SIDL-CB 1
SIDL-WC 1 Modify

Remove Load to Mass Data

OK ‘rv-)Cancel

asssssssnunnns

pannnn

MIDAS Information Technology Co., Ltd.
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o Go to “Load” tab
@ Click “Dynamic Loads”
e Click on “RS Functions”
o Click “Add”
o Design spectrum “AS 5100.2(2017)"”
Site Sub Soil Class: “Ae”
Probability Factor(kp): “1.3”
Hazard Factor(Z): “0.08”
Design Ductility Factor(p): “1.5”

Max. period : “6 ”sec
Click “OK”
@ click “ok”
@ Click “Close”

MIDAS Information Technology Co., Ltd.

Building Your Innovations to Realities

Spectrum Mame
AS 5100.2(2017) Norm

PDesign Spectrum | AS 5100.2(2017)

:  Site Sub Soil Class

I Ohe Be Ce

E De Ee

£ Probability Factor (kp) 1.3

E Hazard Factor (Z) o0.08

& Design Ductility Factor (p) 15

E Max. Period 6 (Sec)
OK || Cancel

Envelope

rrrr"---------------------------------K<

Function Name Spectral Data Type

AS 5100.2(2017) e

Scaling Gravity

Normalized Accel. Acceleration Velocity Displacement

Graph Options

mmpmman mamm

© Scale Factor 1 9.806 m/sec? X-axis log scale

Spectral Data

A 'g"o . Maximum Value 0 g Damping Ratio Y-axis log scale
2| 0. 0.1199 0.05

3| 0 0.1629

4| 0.1200 0.1629

S| 0.1800 0.1629

6| 0.2400 0.1629

7| 0.3000 0.1627

8| 0.3600 0.1356

9| 0.4200 0.1162

10 0.4800 0.1017

11| 0.5400 0.0904

12| 0.6000 0.0814

13| 0.6600 0.0740

14| 0.7200 0.0678

15| 0.7800 0.0626

16| 0.8400 0.0581

17| 0.9000 0.0542

18| 0.9800 0.0508 T T Tt
19| 1.0200 0.0479 pen s e

Description  AS 5100.2(2017): SC=Ae, kp=1.30, Z=0.08, p=1.50

cancel
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Response Spectrum Load Cases

Spectrum Load Case °
gasBEssssasassnsEanssasssansannss )

Load Case Name RS-X

RS Load Cases

Dynamic Loads

€ Go to “Load” tab

© Excitation Angle 0 > [deg]

H
H
-

Direction XY v :

Directional Combination(CQC3)

@ Click “Dynamic Loads”

© Click on “RS Load Cases” (ypectimaysts 8
i ©Eigen Vectors Scale Factor 1
H Sub: I i
o Enter Load Case name “RS-X" dhspace fieration Period Modification Factor

©Lanczos

— o

Direction ”X'Y" Ritz Vectors rtEmamasmassssmsmAESEEEEEERmERmmsmmsnan P
: x : Modal Combination Type . .

. . Eigen Vectors
- 10" : £ i SRSS @cac ABS
EXC|tat|0nAng|e. 0 (Deg) H Frequency E Sturm Sequence Check E ) :
@) Check on “AS 5100 2(2017)" i Number of Frequencies 100 )8 §©Aad signsts, to the Recults :
eck on . N m——— ; : :
Frequency range of interest Along the Major Mode Direction E [
under Function name SN g [eps] i ©Along the Absolute Maximum Value  }
To 1600 [cps] E N E N RN RN RN RN RN EEEEEEEEEEEEEEEEEEEEEEEEE
@ Click on “Eigenvalue Analysis Control” 8 Select Mode Shapes Apply Damping Method
. Remove Eigenvalue Analysis Data Mode | Use | Mode Shape Factor |
€@ Type of analysis: “Lanczos” | @ e 10000
Number of Frequencies: “100 \ = R 100001
5 8 | 1:0000 LoadCase  Direction Scale
0 Click “OK” 6 @ | 1.0000,
7 & 1.0000
o . y L .\ g & | 1.0000
Click on “Modal combination control o m | 1.0000.
10 @8 1.0000
« ” 11 8 1.0000
Select “CQC 12 & | 1.0000|
. 13 @ | 1.0000
Check on “Add signs(+,-) to results” 14 @ | 1.0000
15 @ 1.0000
1 nnnn|

) “ e m |
Click on “Along the Absolute

maximum value” then click on OK

Close

® click “Add”

MIDAS Information Technology Co., Ltd.
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RS Load Case

Go to “Load” tab

Click “Dynamic Loads”

Click on “RS Load Cases”

Tree Menu Task Pane im]i

Response Spectrum Load Cases

Enter Load Case name “RS-Y” Response Spectrum Load caseso)

. RV Load Case Name RS-Y H ..5:‘3??5'.“.'?.5??5’.????...............°)
Direction “X-¥ i Dliartion Y < B : Load Case Name RS-Z H
Excitation Angle: “90” (Deg) i O Excitation Angle 90  * [deg] : LoadCase  Direction Seale EDirection Z -

i . Directional Combination(CQC3) ; RS-X Y 1 iOExcitation Angle 0 {|[deg]
e Check on “AS 5100.2(2017)” under e o~ : - i o
osior spectam0:3 : :
Function Name(Damping Ratio) ! : Ratio of © Gz :
Scale Factor 1 E pect :
© Click “Add” Period Modification Factor Opemo- P 2/3
1 o e v m PERSY MSANCA0OR FALLS "t et
| I
L ” -
° Enter Load case name: “RS-Z Modal Combination Control 08 | TR *

Spectrum Functions Modal Combination Control
Direction: “Z” :

Name{Damping Ratio) @ Response Spectrum Functions... Spectrum Functions

| - il

Scale Factor: “2/3” I ............. e o) N‘"’ ing R

© click “Add”

Apply Damping Method

o Click on Close

Apply Damping Method

Damping Method..

MIDAS Information Technology Co., Ltd.
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Loads — Settlement Group

0 Go to “Load” tab
€ Click “Settlement/Misc”

fygy

LC

Settlement

© ) Click on settlement group

Tree Menu Task Pane

L4 ) Give group name as “settlement” BT e At sl Data
Settlement Displacement: “0.1”m Settlement Group
© ) Click on Select single Settiement Group
*Group Name  settlement
@ select the bottom nodes of left pier ESettiement Displacement : - - — — — -
@ click on Add j mo |
et
7577 %
Mame Displ. (m) Node List I

MIDAS Information Technology Co., Ltd.



Building Your Innovations to Realities I

MIDAS CIVIL NX
Loads — Settlement Load Cases I— —

Settlement Analysis Data s
fygy!

0 Go to “Load” tab 11

Settlement Load Cases ~ | . Settlement

€ Click “Settlement” _
Settlement Load Case °)

© Click on settlement load case iLoad Case Name SLC :
. "Select Settlement Group
(4 ) Give Load case name “SLC”
Settlement Selected
@) sclected group: Settlement Growp S0 N r)
: settlement 3
-------------- o

e Click on Add !
0 click on Close .

Smin 1 . Smax 1 »

W

Scale Factor 1

Description
Load Case Group List
SLC settlement

Operatio
Add 5 Modify

MIDAS Information Technology Co., Ltd.
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Analysis

Moving Load Analysis Control

Nonlin

Go to “Analysis” tab

Click “Moving Load”

Truck/Train Load Control Option

Enter Number/LiI’le Elements: 3 Analysis Method

. © Exact
Select Analysis Results Frame

Load Point Selection

”Normal + concurrent FOfCE/StrESS" © Influence Line Dependent Point All Points
B R )
Check “Combined Stress Calculation” i © NumberlLine Element 3 a9
e Cl k ”OK” Distance between Points 0.3
IC
Analysis Results e)
Plate rame

Center Normal

© Center + Nodal o Normal + Concurrent

Force/Stress
Stress

& Combined Stress

Concurrent Force
Concurrent Force of Elastic/General Links
3 Calculation Filters
Reactions
[« 1A Group hd
Displacements
0 Al Group bt
Forces/Moments
OAIll Group v
Elastic/General Links

O Al Group A

Apply Multiple B-Double Trucks in the Same Lane

MIDAS Information Technology Co., Ltd.
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Construction Stage Analysis

Control

o Go to “Analysis” tab

@ Click “Construction Stage”

@© Click “Add”

@ Enter Load Case Name as “SIDL-WC”
Select Load Type for C.S as “Dead
Load of Wearing Surfaces and
Utilities”

From List of Load Case, Select “SIDL
WC” and Click “->”

Click “OK”

Repeat Steps 3 & 4 with Load for load
case SIDL-CB, Select Load Type for C.S
as “Dead Load of Components and
Attachments”

Check on: Apply camber
displacement to C.S

Change Beam Section Property

Changes to “Constant”
Check “Save Output of Current Stage”

@ cClick “ok”
© ) Click on Perform Analysis

MIDAS Information Technology Co., Ltd.

Analysis

Eiger

Construction Stage Analysis Co

Building Your Innovations to Realities I

Final Stage

O Last Stage Other Stage E E£ v
Restart Construction Stage Analysis =~ Select Stages for Restart

Analysis Option

Analysis type  Linear Analysis v Nonlinear Analysis Contro

Independent Stage

Include P-Delta Effect

& Include Time Dependent Effect

Time Dependent Effect Control

L oad Case Name SIDL-WC
H Load Cases to be Distinguished from Dead Load for C.5. e |
dLoad Type for C.S. Dead Load of Wearing Surfaces No  Load Case Name Type Casel :,M
. 1 SIDL-WC bW SIDL-WC —
Assignment Load Cases 2 SiDL-CB oW SioL-cB Modify
Load Case
List of Load Case Selected Load Case
SelfWeight SIDL-wC
Prestress

Form Traveler
Wet Concrete
Temperature Rise

Temperature Fall
Possitive Temp.Gradiant
Negative Temp.Gradiant

-

et sssssssssssssssssssssssssssssassssannsassnnnnanmnnnnnmnnEnnEE

OK ‘ Cancel

Cable-Pretension Force Control

O Intemal Force External Force

Initial Force Control
Convert Final Stage Member Forces to Initial Forces for Post C.5.

Change Cable Element to Equivalent Truss Element for Post C.S

Apply Initial Member Force to C.S.

Initial Displacement for C.S.

Initial Tangent Displacement for Erected Structures

Beam Section Property Changes -’

'
© Constant Change with Tendon
= Frame Output
Calculate Concurrent Forces of Frame
E Calculate Output of Each Part of Composite Section

Self-Constrained Forces & Stresses

ve Output of Current

Remove Construction Stage Analysis Con
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Load Combinations

Results > Load Combination >

Click on Concrete Design

Create load combination using the
auto-generation of load combination
option

Design Code: AS 5100.2:17

Click on OK

Click on Close

MIDAS Information Technology Co., Ltd.

Analysis result

Option
© Add Replace

Code Selection <‘§E">
tes © Concrete f

« Design Code AS 5100.2:17

Manipulation of Construction Stage Load Case
ST Only CS Only ©ST+CS

ST : Static Load Case  CS : Construction Stage

Bridge Type Roadway

(= Load Factors for Permanent Loads

Type of Load Load Factor

RS LS Both
Dead Load O 120 0.85
Superimposed Dead Load © 2.00 0.80
Soil Load © 150 0.70
Groundwater Load © 1.00 1.00

R.S : Reduce Safety

LS :Increase Safety

Fatigue Load Combination

Road Traffic Case MVL

Load Case m:
'y
‘ OK Cancel
\ = =

E_]j'

Load
nbination

B £
Result
Tables

Reactions

Deformations

Load Combination List

General  Steel Design \s SRC Design Composite Steel Girder Design

Results

Load Cases and Factors

Building Your Innovations to Realities I

No Active

4 1 Strengt
2 Strengt

3 Strengt
4/Strengt

5 Strengt

6 Strengt

7 Strengt

8 Strengt

9 Strengt

10 Strengt

<€E 11 Strengt
12 Strengt

13 Strengt
14 Strengt
15 Strengt
16 Strengt
17 Strengt
18 Strengt
19 Strengt
20 Strengt
21 Strengt
22 Strengt
23 Service

24 Service
758 Qanira

Type
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add
Add

Add
Add

b I P i e M 8 e 8 e e 8 e 8 e e e e e i M A A A,

Description
ULS A: 1.35(cD)
ULS B: 1.5SM[1]
ULS B: 1.55M[1]
ULS B: 1
ULS B: 1
ULSB: 1 [
ULS E: 1.55M[
ULS H: 1
ULS H: 1
ULS H: 1
ULS J: 1
ULS J: 1
ULS J: 1
ULS J: 1
ULSK: 1
ULSK: 1
ULS K: 1.55M
ULSK: 1
ULSK: 1
ULS K: 1
ULSK: 1
ULS K: 1.58M[1]
SLS Moving: 1.0
SLS Moving: 1.0

81 8 Mrwina- 10

» Dead Load(CS)
SIDL-WC(CS)

Spread Sheet Form

LoadCase

Factor

1.3500
1.3500
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Deformed Shape

Click on “Results” Tab
Click on “Deformations”
Select Construction stage: CS13

Load Cases/Combination: CS Summation

Components: DXYZ
Check on Legend
Click on Apply

Check on Current Step Displ.

Click on Apply

MIDAS Information Technology Co., Ltd.

Reactions Defol

Deformed Shape

: C5: Summation

Step First S
Components
DX

Values

o Animate
J_ Current Step Displ. \

868

Close

Load Cases/Combinations °)

Tree Menu Task Pane

rmations Forces

.
"smsmsmsEsmsEEmEEEmEEEmEmEmEmEmnnst

tep v

DY DZ

DXY e)z DXZ

Mirrored

Including Camber Displ.

>

Analysis result

Lo
nbination

7

Tables

L

Reactions

Deformations

Forces

Building Your Innovations to Realities I

Results
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Bridge Girder Diagram

Q Click on “Results” Tab
@ Click on “Bridge Girder Diagram”
Go to Tree Menu

2] Step list: First step
© Load Cases/Combination: €S

Summation
Diagram Type: Stress

O xaxis Type: Node

@ Bridge Girder Elem. Group: Bridge
Girder

o Components: Combined
Combined: Maximum

e Check on Allowable stress Line

Allowable stress Line

Comp: 16000

Tens: 3200
e Generation Option: Current Stage

step

@ Click on Apply
@ Click on MIDAS Civil NX

MIDAS Information Technology Co., Ltd.

Tree Menu Task Pane imfin))

Bridge Girder Stress Diagram

Bridge Girder Stress Diagra ~

Load Cases/Combinations

Bl - [First Step

H AT SYBPL T ettt n e o
[ ]User Step: 2
__|Last Step

Load
't

Diagram Type

© Stress Force Batch
R -
tance : © Node s

Components

Sax +Sby  -Sby °
paansssssassas
+Sbz -Sbz: © Combined _._)

Combined (Normal)

[
= © Maximum .
e DL ¥

2 (+y,+2) 4 (-y,-2) °
: @Draw Allowable Stress Line =

: Comp. (1600 tonffm?

"**Stages(last Step)

Bridge Specialization

L@L

Bridge Girder
Dia:

X3 Stress Diagram

€813, €S: Summation / Combined (Maximum)

E

LN A O A
0 2 4 6 v 10 416 20 24 26 30 34 3 40 44 45 5o

=

ro

ILM
Reaction

L

Ri Lt Click on Graph. .

[
476 a0
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Results

Bl cs13/Firat

- Summary -

Change Title & Label

~ Draw Color Graph

Draw Gray Graph

Zoom Out
Zoom Out All

Save Graph As Image

Save Graph As Text
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Stage/Step Graph

@ Clickon “Results” Tab
@ Clickon “Stage/Step graph”

Go to Tree Menu

Define Function: Beam Force/Stress
Click on: Add New Function

Name Top

Element number 19
Check On: Stress

Point: I node
Components: Bend+z
Check On: Combined Axial
Click on Ok

Repeat for Bottom stress

Mode Multi Func
Step Option: All Steps
X axis: Stage/Step
@ Check the functions to plot: Top & Bot
o Load Cases/Combination: Summation

Graph Title: Stress History

© Click on Graph
@ Click on MIDAS Civil NX in view tab

MIDAS Information Technology Co., Ltd.
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Deformations
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Results

Beam/Element

Tree Menu Task Pane

Stage/Step Graph

Define Function o)

EBearn Force/Stress ¥
S EsEEEEmEmEnEnannnnnt
o Add New Function -

odé

© Multi Func. Multi LCase T

E Step Option

© All Steps Last Step
1 X-Axis
© Stage/Step

Time(day)

Check Functions To Plot o
e 7)

: Load Cases/Combinations

: Summation

EGraph Title Stress History

E Beam Force/Stress

E Name Top

E Element No. 19

Force © Stress
i Point I-Node
i Components Bend(+z)

@ Combine Axial

Beam Force/Stress

= Beam Force/Stress
E MName Bot
E Element No. 19
Force © Stress
£ Point I-Node
Components Bend(-z)

Combine Axial

Lok ] Cancel [ ok ] cancel m—
........................................................................... Start Page :MDQS CVLNX  » Siress Diﬂgfam
Start Page % Stress Diagiam_~_Stage History Graph
Summation
e
B eot i/nt)
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Camber Control

@ Click on the “Results” Tab

Results

@ Click on “Bridge Specialization”

© Click on “ FCM Camber >FCM Camber Bridge Specialization ige Girder Tendor D FoM
Control”

o Bridge Girder Element Group:
“BridgeGrirder”

Support Node group: “SupportNode”

FCM Camber Control

Key-Segment Elem. Group:

Bridge Girder Element Group ' BridgeGirder v

“ ” H L
KeysegA" Support Node Group SupportNode vE

° Check On Stage/Step Real Disp. Key-Segment Elem. Group ! KeySegAll wi
R

LTI EC I LTI TS
e Click “OK” e Stage/Step Real Disgd Including Camber Disp

DK‘)C

. ancel
k

MIDAS Information Technology Co., Ltd.
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Resuits

FCM Camber Graph View

0 Click on “Results” Tab . e o ;raw‘ FC

Camber Camber

(2] Click on “Bridge Specialization”

© Click on “FCM Camber > Camber

Camber Loa

Graph View” C
Select load cases to combine
@ sSelect Camber Load Case
[ JSIDL-WC
. [C)SIDL-CB
“Summation” [ JTendon Primary
[ |Tendon Secondary
. % ” [ |Creep Primary
@) Click “OK [ |Creep Secondary

[_|Shrinkage Primary

JShrinkage Secondary
O} Summation:
------------ - e
m E. 0K .ﬂ) Cancel ‘ Canber Contzol Graph

M,

EERRREARREREN
/

b/

ﬁ ¥;,_,///1//1/|4

ats

ERRRRRRRRRRREER

.
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Camberfor C.S

@ Click on “Load” Tab

(2] Click on “Construction Stage”

@ Click on “Camber for C.5”

@ click on “Add/Replace”

@ select “Deformation Camber”

@) Check on FCM Camber

@ Select Bridge Girder using select single
© click “Apply”

MIDAS Information Technology Co., Ltd.
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Tree Menu Task Pane

il

tlement Boundary Mass Load

Camber for Construction S5t

Options °)

i@ AddfHeplace:  Delete e)

eformation Camber

Using Interpolation by Key
Nodes Camber

User defined Camber

From Camber Result of C.5. o)
: ©FCM Camber H

General Camber

o
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Results

Results Table

Analysis result Load Result Reactions Deformations Forces Stresses Diagram Local Direction Set Reduction B

o Click on “Results” Tab Combinatior; Tables Force Sum Moment
@) Click on “Results Table”
e C|ICk on Tendon | Start Page MIDAS CIVIL NX Stress Diagram
Start Page MIDAS CIVIL NX Result-[Tendon Loss (Tendon Group)]
e Click on Tendon Loss 3 e ax/Min) Reaction mgfﬁ”y‘ﬁam Elastic Deform M""EZLE;S'“ Creep/Shikage | oo oes | StessiAfier Al Loss)
- Elem Part Loss B " Lass " o Stress{After immediate Effective Num
. L[:fu!n'? ki) te Loss) (khin) faim i Lass)
o Se I ect Sta ge . CS]- The Loss of tendon group [Top-P 1-1] at the stage of
Top-P 1-1
i ’ il 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
e Click on Apply ] 7 | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 0.0000
1 8 00000] 00000 00000 0.0000 00000 00000] 00000
. 1 8J 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
° Check Tendon loss in StTESS/FOFCE 1 9l | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 0.0000]
] 9J 00000] 00000 00000 0.0000 00000 00000 00000/
. .. 101 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
e Click on MIDAS Civil NX [ T [ 00000 0.0000/ 00000 0.0000/ 00000, 0.0000 00000
1 00000] 0.0000 00000 0.0000 00000/ 00000] 00000/
[ T | 0.0000] 0.0000] 0.0000| 0.0000] 0.0000] 0.0000 0.0000]
1 0.0000] 0.0000 0.0000] 0.0000 0.0000] 0.0000 0.0000]
[ 12 00000 0.0000 0.0000 0.0000 0.0000 0.0000| 0.0000
[ | 00000 0.0000] 0.0000| 0.0000] 0.0000| 0.0000| 0.0000
[ 00000] 0.0000 0.0000 0.0000 0.0000] 0.0000 0.0000|
Elastic Link 1 00000 00000 00000 0.0000 00000 00000 00000
| 141 00000 00000 00000 00000 00000 00000 0.0000
General Link 1 15) | 00000 0.0000] 0.0000| 0.0000] 00000] 0.0000| 00000
Resultant For 1 s 00000] 00000 00000 00000 00000 0.0000| 0.0000|
ESUEnt Fo [ | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000|
Vibration Mod [ 0.0000 00000 00000 0.0000 00000 00000 0.0000
T 0.0000] 0.0000 00000 0.0000 00000 0.0000] 00000
Buckling Mode S [ T | 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000| 0.0000|
1 0.0000] 0.0000 0.0000] 0.0000 0.0000] 0.0000 0.0000]
Effective Span Length [ 0.0000] 00000 00000 0.0000 00000 00000 00000
[ E 1173112.7978 9552339 10008 75329021 -53509.0357 09488 1.0000
Nodal Results of RS [ T | 12070789052 19905394 1.0016] 6544 6053 550583272 09506] 10000
| 20]1 1207078.9052 2048 2685 1.0017 -6535 9885 -55058.3272 0.9507 1.0000
Tendon [ | 11997514836] 22852515 1.0019] 60667341 -54724.1025 09512 10000
1 2 11997514836 22682842 10019] 6057 6704 547241025 09512 10000
2 11649754214 22506324 10019] 59024729 53137 8667, 09513 1.0000]
ruction Stz : 1 2 | 11649754214] 22774724 10020 5909.3644 -53137.8667 09513 10000,
Uction e Tendon Coordinates 1 20 1157397.1609 2036.7470) 10018] 6311.7531 52192 2005 09507 10000
of-Fit-Forc . | — 23 1157397.1609 1979.7209 1.0017 63269665 -52792 2005 0.9506 1.0000
Tendon Elongation C 1 aan | 1095441.7606] 938.0997| 1.0009] 72030147 49966.2372) 09487 10000,
1 00000] 0.0000 0.0000 0.0000 00000 0.0000] 0.0000
Tendon Arrangernent | 24 00000 00000 0.0000 00000, 00000 00000/ 0.0000
] 2] | 0.0000] 00000 00000/ 0.0000] 00000 0.0000 00000
254 00000 0.0000 0.0000 0.0000 00000 0.0000 0.0000
Tendon Loss 1 i 00000 00000 00000 00000 00000 00000 00000
: 1 26 00000 00000/ 0.0000| 0.0000] 0.0000] 0.0000) 00000
Tendon Weigh [ [ 00000 00000, 00000] 00000/ 00000/ 00000 00000
Tendon Loss [ | 00000 0.0000] 0.0000| 0.0000] 0.0000] 0.0000| 0.0000]
Tendon ApprOXImale LOSS L 28] | 0.0000/ 00000, 0.0000] 00000, 00000, 0.0000] 00000,
[ 0.0000] 00000 0.0000] 0.0000 00000 0.0000] 0.0000
Tendon Stress Limit Check 1 [ 0.0000] 00000 00000] 0.0000, 0.0000] 0.0000 00000/
C 29 | 00000 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000]
_o 0] 00000] 0.0000 0.0000] 0.0000 00000 0.0000] 0.0000
10 000000 4 v enee o 00000 0.0000 0.0000 0.0000 0.0000 0.0000

Tendon Loss (Stress){Tendon Loss (Force) [ |

MIDAS Information Technology Co., Ltd.
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Defining Design Parameters

Design

@ Go to “Design” tab

Modify
Material

© select “PSC Design”
© select “As 5100.5:17”

O click~ Design Code Options”

e Click “Select All” Design Code £ AS 5100.5:17 i

"man YT TNy o

@ click ‘oK : P i
:  Maximum nominal aggregate size (8.2.4.2) i & Crack Control E
E dg 0.016 m : I Maximum Increment of Steel Stress E
- S T 113+ kNfm2 &
Output Paramaters
Ultimate limit states Serviceability limit state
Transfer Check Control of Cracking

Flexural resistance
Shear resistance

Torsional resistance

g o Lo
@g oK &

Cancel |

MIDAS Information Technology Co., Ltd.
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PSC Design Material

Design

@ Go to “PSC Design” PSC Design
© Select “Modify Materials”
e Click on Material Name “C50”

@ Under Concrete Material Selection

Modify Concrete Materials

Select Code: AS17(RC) Vsterial Lit
. L= A Name ... felfcklR___ Chk  Lambda Main-bar __Sub-bar o
Select Grade: €50 R T DRt Do | Y
. v | 40000 X [
o Under Rebar Selection
Select Code: AS17(RC)
Select Grade of Main Rebar: DSOOE i Concrete Material Selection ‘)
§ code AS17(RC) v Grade C50 y :
Select Grade of Sub-Rebar: D500E g e e s EOU RN
o ClICk MOdlfy Compressive Strength at Transfer, fci 0 kN/m?

(Pre-tension)

Click on Close t Weight Concrete Factor (La o) -

+ Rebar Selection

:Code AS17(RC) ™
icrade of Main Rebar D500E ™ Fy 500000 kN/m?
EGrade of Sub-Rebar D500E w Fys 500000 kN/m?

N

MIDAS Information Technology Co., Ltd.
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Design/Output Position

Go to “PSC Design”

Click “Design Position"> “Position for PSC
Design"

Enter Element Numbers to perform the
design: 27 and enter
@) Click “Apply”
@ Select “Position for PSC Output”

Repeat Step 3

© Clickon Apply

MIDAS Information Technology Co., Ltd.

Building Your Innovations to Realities I

]

<A

t PSCResult Excel
Diagram Report

Tree Menu Task Pane myin

ral Steel Concrete SRC PSC e

tPosition for PSC Design e j
Dptiun.%
© Add/Replace Delete

Moment Resistance

MNone [ J Ql&d

Shear Resistance

MNone | J ©I1&)

ral Steel Concrete SRC PSC o)

EP osition for PSC Output =5
------------------------------ LA sl
Option
© Add/Replace Delete
Moment Resistance
Positive Moment
None 1 J ©l&J
Negative Moment
None | J ©l1&l)
Shear Resistance
None I J [« TR
Torsional Resistance
None 1 J [« TN

Close

|
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Perform Design & Generate
Excel Report

€ Go to “PSC Design”

[2) Select “ Design Parameters” >
Exposure Class”

@ Select Exposure Class
Top: A
Bottom: A
Enter element 27 and press enter

Click “Apply”

Click on “Perform Design”

Click “Excel Report” to get the
detailed design Excel report of

output position elements

MIDAS Information Technology Co., Ltd.

T4

=2

PSC Design

ral Steel Concrete SRC PSC

Exposure Class v

Option

O Add/Replace Delete o

same Exposure Class
I J

Exposure Class

Top A ~

Bottom A “

Design

Building Your Innovations to Realities I

. Design Condition

| Design code | Element | MNode(lJ) |
| asstoosar 2w I |

M Section Properties
Section Type |
| Mon-Composite |
- Gross section

i 4662414 (mmy[ A, 1192E+07 (mm?| S, 1.878E+10 (mm°
B 12700 000 (mmy| I, 4A38EA13 (mm| Su TBEIE10 (mm®
Car 2204100 (mm)
Com 2458314 (mm)
- Transformed section
H 4862414 (mm)| A, 1226E+07 (mm?] S 1.985E+10 (mm®
B 12700.000 (mmj| I, 4266E+13 (mm*] Su 1.698E+10 (mm”
Cen 2149451 (mm)
Con 2512.953 (mm)

3.Flexure design for a section
M Moment Direction : Positive
- Method of calculation :  Strain compatibility
- Maximum strength limit load combination cLCB3
- Maximum strength limit load combination type : MY-MAX

- Maximum factored moment (M) : 0.00 (kN-m)
1) Depth of neutral axis to compression face (c). (see 8.1.2)
apfe’
Cs 1A
—Tps

Axial Torce in concrele (compressive zone)
c=kd | a=yc Ac ac Ce=asf A (kNY Celc-ac) (kN-m)
169998 ; 118999 ; 15112815 ; 5950 ; 64229 46 ; 709727
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Midas Tech support:

support.midasuser.com
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