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Introduction

Introduction

Using the Multi-Curve Advanced option, the curvature can also be defined for a combination of straight and curve geometries.
The Multi-Curve option can handle plan curve, vertical curve and bank rotation.

MibAS

An example is used to demonstration the function and the calculation. To review the sample input in the example, follow the
below steps.

Open the “Multi Curve Model Start.mcb”

Go to the main menu Structure > Wizard > Steel Composite Bridge Wizard.

Click “Open...” at the bottom of the Steel Composite Girder Bridge Wizard window.
Open the “Multi Curve Wizard.wzd”.

In the Layout tab > Multi-Curve option, click “Advnaced...”

Once the input is reviewed, the Advanced Curve window can be closed.

Click “OK” to close the wizard and see the bridge model created.

The completed model can be also found: “Multi Curve Model Complete.mcb”
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Introduction

Example Model
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Using the Multi-Curve Advanced option, the curvature can also be defined for a combination of straight and curve geometries.
The Multi-Curve option can handle plan curve, vertical curve and bank rotation.

An example is used to demonstration the function and the calculation. To review the sample input in the example, follow the

below steps.

1. Open the “Multi Curve Model Start.mcb”

Eﬁ'. Open @
Y Y : . , : : = |
) | . v Steel Girder Bridge Wizard Files » Multi Curve - |4'r¢ | | Search Multi Curve 2
Organize « Mew folder = ~ [l @
- Eavorites W Mame Date medified Type Size
=y
4 Downloads ) E. Multi Curve Model Complete 4/21/201511:23 AM - MIDAS/Civil Docu... 1,294 KB
2| Recent Places 1 | E Multi Curve Model Start 4/21/201510:43 AM  MIDAS/Civil Docu... 142 KB |
File name: Multi Curve Model Start - |MIDAS/Civil Files (*.mcb) v
[ Open ] [ Cancel ]
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2. Go to the main menu Structure > Wizard > Steel Composite Bridge Wizard.

m’ Base Structures =

Structure

- 1LM Bridge ~ B FSM Bridge t= RC
M Suspension Bridge ? FCM Bridge T5¥ Transverse Model [T] RC Frame/Box

Slab Eridge

Girder Type Composite Steel I - Modeling Tvoe | All Frame -
Span Information 100, 2@150, 200 ft DeckWidth 36 ft
Support Skew Angle 0 fdeal Layout Offset O
Clradus [0 |f Type @ Concave Convex [¥] Multi-Curve
Boundary
() Bearing Type @ With SubStructure
Abutment
Bearing Type (@) Fixed () Elastic Link
Blastic Link Stiffness
apivert 1 ksl Ky K ke kst
Pier kx  1e+010 dos/ft Ky 1e+010 fas/ft Kz le+010 Kiosft
Basticlinklength 1 it
Pier
Pier Cap
Section 4 4PLC ][] Material 2 2 Conaete C4500 ~|[... |
Lenath “« ft Pier Sunpart @ Fixed () Sprina Suppart
Column Spring Stiffness
im0 |2 [
Mot ® vertcel O
a0 e
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3. Click “Open...” at the bottom of the Steel Composite Girder Bridge Wizard window.
4. Open the “Multi Curve Wizard.wzd”.

Steel Composite Girder Bridge Wizard
Layout |Sedmn| Load | Construction Stage |
. Spant_
"r"’{{ N
Reference Line \‘ ou
" gkew \——
SEL VIS B
Centroid of deck - %
Gudr e e (e 3
Span Information 100, 2@150, 200 ft Deck Width 36 ft
Suppart Skew Anale 0 deal [ Advanced... Lavout Offset 0 ft
Radus [0 i Typz @ Concave Convex [¥] Multi-Curve
Boundary
() Bearing Type @ With SubStructure
Abutment
Bearing Type @) Fixed () Blastic Link
Elastic Link Stiffness
Abutment Kx |1e4010 Kipsift Ky [1=+010 kips/ft Kz |1e+010 kipsift
Pier [ke 1e4010 kios/ft Ky 14010 Kips/ft ke 1e40D kips/ft
[E1| Advanced... Elastic Link Length 1 ft
Pier
[¥] Pier Cap
- —
lean  ® « | (% Open ==
oo )i )| L0 v Steel Girder Bridge Wizard Files » MultiC « [ 43 ||| Search Mutti Curve 2|
Section s B <) sl 2 | o eel Girder Bridge Wizard Files ulti Curve 4 earch Multi Curve
Heicht 30 #& [0 Advanced...
ssadna 0 & Organize » Mew folder = 0l @
- . Mame Date modified Type Size
Favorites
Open... Save As... .
& Downloads I,_, US Multi Curve Wizard.wzd 472172015 2:40 PM WZD File 92 KE
1=l Recent Places
= T |
Farems « | W2ZD Files(* wad) - |
[ Open ] [ Cancel ]
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5.

In the Layout tab > Multi-Curve option, click “Advanced...”

6. Once the input is reviewed, the Advanced Curve window can be closed.

B3|

Steel Composite Girder Bridge Wizard
Layout | Secton | Load | Constructon Stage |
Reference Line .4y~~~ ,
A
pad g -
Centroid of deck - %
Girder Type Composite Steel T - ModeingType | AllFrame -]
Span Information 100, 2@150, 200 ft Deck Width 36 ft
Suppart Skew Anale 0 deal [ Advanced... Lavout Offset o ft
Radus [0 ft Type  ® Concave Convex Muiti-Curve
Boundary
() Bearing Type ® With SubStructure
Abutment
Bearing Type @) Fixed () Blastic Link
Elastic Link Stiffness
Abutment: Kx |le+010 Kipsift Ky [1=+010 kips/ft Kz |1e+010 bipsiFt
Pier Kx  1e+010 kins/ft Ky 124010 kins/ft Kz 1e+010 kins/ft
[E1| Advanced... Elastic Link Length 1 ft
Pier
Pier Cap
Section 4 4P1C -] Materisl 2 |z conaewcason ~[...]
Lenath 0 ft Pier Support @Fixed  © Soring Support
Column Spring Stiffness
ol 5 O | [Game g Vi
Height 30 # [ Advanced... Vertical 0 kipsife
Spacing o ft Advanced...
[ open.. | [ savess. oK ] [ cancel
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Muli-Curve |  Advanced... |
Advanced Curve U @
StartStation |1 fit
Plan Curve
Plan Curve Start Station 0 ft
Mo, of Plan Curve Point 4
X Coord. ¥ Coord. R (ft) Al (f) AZ () AE () RZ(R) | =
BP 0 0 0 0 0 0 0
IP1 100 30 200 0 0 0 0=
IF2 400 -30 200 100 0 100 300
EP 600 30 0 0 0 0 0=
Vertical Curve Bank Rotation
Station (ft) ELEV. (f) Radius (ft) o Station () | SuperElev (%) | =
1 -158 0 1 =10
2 100 -15 e 2 700 10 (=
3 400 15 0[] 3
4 600 15 0 —
= o o=
Reverse
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7. Click “OK” to close the wizard and see the bridge model created.

8. The completed model can be also found: “Multi Curve Model Complete.mcb”
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Plan View
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Elevation View
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Plan Curve Overview

Span 2 Span 3 Span 4

Spon 1 ) 9]
100 ft (130 £t 130 fFt (200 4

Girder
Glrder

Girder

Girder 4 Teck Outlline

[Notel
The multl-curve Informatlon Is taken for the Reference Llne.

The reference llne can ke located with the ‘Layout Offset” Input.

For thls example, the reference llne Is allgned with the North deck outlline Cakove the Glrder 1 lined
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Plan Curve Details

Spon 1 , Span 2 , Span 3 , Spon 4

100 ft2 (130 4 130 £ (200 f1>

Case 1 Cose 2 & Cose 3
Tronsitional Curve does not need to ke specified Transitional Curve neecds to be specified
Only R needs to ke defined R needs to be defined
Al, A2, AE & R2 can be defined to provide additional
(example Intermediote Point 1 (IP1) information for the transitional curve.
i

(example Intermediate Point 2 (IP2))




Plan Curve
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Plan Curve Case 1
Intermediate
Foint (IP)
A Radius (R>
Single
Curvoture
Beginning Point Str‘::xlght Straight Ending Point
(BP) Line Line CEP)
[Motel
Case 11 No rneed to consider tronsitional curve

Curve Input Required: R

(Coordmnate aof BPF, IPH#H, & EP must be
of the curve type: Case 1-3

input as boasics regardless

Plan Curve
X Coord. % Coord. R (ft) A () AZ(ft) AE (ft) R2 (ft)
BP ] ] 0 0 0 0 0
IP1 100 a0 200 0 0 0
P2 400 -30 200 100 0 100
EP 600 a0 0 0 0 0

.
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Plan Curve Case 2

Intermedate

Palnt <IP

~ Curve

R

.-;-cxhsl‘tlmﬂuL Tr‘unsltlnﬁgl
Curwve 1 Curve ¢
Etralght Etralght
Beglhnlng Polnt 9 a Endlng Paolnt
(BP) Line Line CEP)
[Matel

Cose & Transitlonal curve s consldered.
(TransHlonal curve hoas varled curvature rodlus?

Curve Input Requlred: R, Al & AZ

Al andfor A2 are input if there is o tronsitional curve,
4ll transitional curve parameter for the Tromsitlonal Curve 1
A2: tronshtlonal curve porameter for the Transltlonal Curve 2
If only the Transitional Curve 1 occurs, only &1 should be defined.
If anly the Transltlonal Curve 2 occurs, only AZ2 should be deflned.

tFor on intermediante point, the ftronsitionol curve con be three
different types: Coase © only, Cose 3 only or Case 283 combklned.)
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Plan Curve Case 2
Intermedlate
Palnt (IP>
.-""-.-H"'-\.
" Curve™__
P N
.r*unsl‘l:lcmn.L Tr‘o.ﬂsltln:unni
Curve 1 Curve
Stralght Stralght
Beglhnlng Polrt Endlrng Palnt
(BP Ling Line ¢EP)
[Motel
How to Colculote Al & A2

A% = RL

A4 troansitionol curve parameter

Ri Radus of the curvoture with slngle radlus

L' Length of +the transitional curve

E Transltlonal

=xample Curv

If R=200fFt & L=50F%, B=«FEL) A=P00Fft S0Ft2-100F /,—g/_r

| Laoo \- R200*
Flan Curve \
- Length
¥ Coord. ¥ Coord, R (ft} Al (ft) A2 (f) AE (ft) R2 (ft)

BP 0 0 0 0 ] ] ]
IP1 100 30 200 ] ] ]
P2 400 -30 200 100) 0 100
EP 600 30 0 ] ] ]
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Plan Curve

Plan Curve Case 3

Intermediate

Point <IP)
"‘;ﬁ;:;i_'.t_innul _‘_‘H‘\“
Curwve
A F
Beglrring Polnt Stralght Ending Polnt
¢BP» Line CEPD

[Notel

Cose 31 The curvature of the transitlonol curve ranges bewteween R
and B2, (When the transktlonol curve sectlon stopps at o
certoln radius, B2, The curvature ronges between H L& R2.

Curve Input Requlred R, RZ2, AE
B Curvature radus at the IP {center of the transhlonal curve?
Rgr Curwvature roadlus ot the end of the transitlonal curve
Ak transitlonal curve porameter for Cose 3

tFor an Itermediate polnt, the transitlonol curve con be three
dif Ferent types' Case 2 only, Case 3 only or Cose 23 combined)




Plan Curve

Plan Curve Case 3

Intermediate
Point (IP3)

ronsitional
Curwve

Stralght

EBeglrning Palnt
g g Line

Encling Polnt
CBP

CEPY

[(Motel
How to Calculate AE
AE = RL

&1 tronslitlonal curve porameter

Ri Curvature radlus at IP Transltlonal

Li Length of the tronslitlonol curve Curve
Example
If R=200ft & L=30f1, AE=4EL). A=4200ft.S0Ft2=100Ft
Flan Curve § LZ00"
Length
X Coord. ¥ Coord. R (ft) A (ft) A2 (ft) AE (ft) R2 (ft)

BP 0 0 0 0 0 0 0

IP1 100 20 2 ] ] ] ]

(=] 400 -30 rany 100 ] 100

EP 600 20 ] ] ] ]




Vertical Curve

Vertical Curve & Bank Rotation

Spon 1
(100 £t

Vertical Curve Stotion 1
Station: OfFt
Elevation: -13ft

Bark Rototion:

-10%

MiDAS

Elevation: OFt

Vertical Curve Stotion 2
Stotion 100Ft
Elevation: —-15f+¢

Span 2 Span 3 Spon 4
(150 ft (AS0 £t 200 £t

Vertical Curve Stotion 4
Stotion: 600Ft
Elevation: 13ft

Bank Rototion: +10%

Vertical Curve Stotion 3
Station 400F+t
Elevation: 15f+t

Bank Rotation

Station (ft) | Super Elev (%) | =
-10
T00 10

m

Vertical Curve
Station (ft) ELEV. (ft) Radius (ft) o
2 100 -15 0= 2
3 400 15 0 3
4 600 15 0
= -




