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Roadway Designer for Track

Utilizing Roadway Design for modeling track and earthwork.
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Earthwork Modeling & Templates

e Components

— Ballast
— Subballast

— Closed shapes that represent "man—-made” materials

— Sleepers / ties
— Other materials

e End conditions
— Ditches
— Cut / fill slopes

e Similar to roads!
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Earthwork Modeling & Roadway Designer

o Utilize alignment model

— Horizontal
— Vertical

- Cant, which is railway superelevation!

e Define model specifics

— Typical sections

— Point controls
e Cant

e Shoulder widening
e Minimum ballast depth
o Etc.
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File Corridor  Superelevation

Bl 2 w2 8l

Corridor: Double Track ., Station <) [1+200 000 Display Superslevation
Active SUIaCe! | Eyisting ground v Inteval 20.0000 Process All
Template: Double Track - Ballaste

+-&;éanu<

Coridor; Double Track

Statian Limits
Start. | 0.000,000

Mode
O Herizortal & Vertical () Both

[E5)ES

Help

Stop: | 7+100.000

Cantial Type Cant | Herizortal Difsets
Horeerta et R e ] 4]
ot Cant v

Cant CerterPoint. [ Right Track - Cant % | 4| yanical Oifeste

k[

ContLeftPaint | Right Track - Lett Pl v | |
Cant Right Paint: Fiight Track - Fight ".ﬂ
Prisrty: 1

Horizontal and Yertical Controls:

IONSABE 2006\PraguelTrac

s E. P. MName StatSla. | StopSta.  Mode Type Contiel A
M1 CeniefinsL. 0+000000 74100000  Horzontal  Aligrment
1 LeftTrack it
1 il 1
o1 spd 0+500000  1+050000 Horcontal Alignment  Right Track
X1 spd 14050000 3+200.000  Horzortsl  Alignment  Right Track
b 1 SR4 F+2MNON0 3+3[0000 Horzankal Alinnment Rinht Trank ¥
< >

3+ >

Process Yisible Rangs
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Easily create new single track model...

Roadway Designer rview\data\Raitway Model.ird

File Corridor Superelevation Tools

i) w2 2t o =

D ) >

v 0

2. \olume: 0

T = ‘ohyim e 0:00 5 i = -
- I =R >
Corridar Single Track v Statian:  [[¢] 1+200.000 [ @ﬂ Display Superelevation
Active Surtacs: | Eyieting ground v Intapsak 20.0000 Piocess Al

Template: Single Track - Ballasted "
Lehilas Process Visible Range

AAid-tE ¢
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Or a New double track model...

Roadway Designer rview\data\Raitway Model.ird

File Corridor Superelevation Tools

i) w2 2t o =

L= R >

= otal-NetVahim e5 12007615 Filb— 3 7
 F—Bag >

E] 1+200.000 [Z[ @ﬂ Display Superelevation
Active Surtace: [ Eyicting graund v Interval 20,0000 Process Al
Template: Double Track - Ballasts "
x = Process Visible Range

+-hoH-tE ¢

Eaorrider Double Track o
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Or Even Adding Track to a Corridor!

o Parallel existing horizontal, vertical and cant

'y [ox]
Canidor: | pight Side Orly -
Station:  [p+000.000 ﬂ

kG

Interval: |20 poon ﬂ
Library Templates:
— [:hdatabrail data sets\modeling'railway imperial it [:]

= Double Track - Ballasted

Double Track - Ballasted - Tamping
Double Track - Box

Double Track - Independent - Ballasted
Double Track - L wal

Single Track - Ballasted

Single Track - Left Side Only - Ballast
7% Single Track - Right Side Orly - Ballast

=
=
=
=
=
=

Current Template Drops:
Station Interval Template RevisedIn  Library
0+000.000  20.0000 Single Track - Right Side ...ITL [r:hdatshrail data sets\madeling

7 | WWW.BENTLEY.COM g Benﬂeg'

© 2009 Bentley Systems, Incorporated



2009 ROADS AND BRIDGES CONFERENCE

Easily create track models...

= Bentley
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So lets look at some examples

How to model track with Roadway Designer
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ingle Track

e Characteristics
- Single track
— Ballast surface rotates with su

File Edit Add Tools

Template Library
"= Point Name List

End Conditions

Miscellaneous

Parametric Templates

21 Templates

Double Track - 100 kph Concrete
Double Track - 100 kph Continuol.
Double Track - 100 kph Wooden
Double Track - 120+ kph Concrete
Double Track - 120+ kph Continug
Double Track - 120+ kph Wooder|
Double Track - 80 kph Concrete
Double Track - 80 kph Continuous

Double Track - Ballasted
Double Track - Bax

Double Track - independert - Ball|
Single Track - 100 kph Conerete €
Single Track - 100 kph Cortinuous
Single Track - 100 keh Wooden 5
Single Track - 120+ kph Conorete
Single Track - 120+ kph Cortinuay
Single Track - 120+ kph Wooden

Single Track - 80 kph Continuous
Single Track - 80 kph Wooden Sk
R Single Track - Ballasted

IXXLXXTLEXEXLXXAXTYXXLY

4 i »

Double Track - 80 kph Wooden S|

Single Track - 80 kph Concrete Sk

Cument Template
o | Name: Single Track - Ballasted

| Descripion:

Library  Active Template |

Preview:

Display
@ Components () Constraints

Display Point Names

isay Al Components

perelevation

— Sub-grade widens to accommodate high side
superelevation, but cross-slopes remain constant
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Ballast Rotation

e Ballast Rotation with Superelevation
- PGL

e Vertical alignment constraint

— Cant
e [ rail — cant

e R rail - cant
— Horizontal & slope constraint

rall- gant goBit_s . R rail - cant

L ballast T R ballast T

= Bentley
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Sub-grade Widening

— R subballast B

e Horizontal constraint

— R subballast T

e Two slope constraints

— R ballast B

e Two slope constraints

L ballast T

4EL ballast

_‘; L subballast

12 | WWW.BENTLEY.COM

it

L. rail copll,y R rail - can

R ballast T

e Sub-grade shoulder widening (high side super)

R ba”asﬂ?%ubbal last T

s

R subballast B
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— Cant
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Point Controls

e Center, left rail and right rail

Comidor:  Single

Control Description:

Station Limits
Start: (000,00

Mode 4
(" Horizontal @ Vertical (71 Both Stop: 7-100.00
Cortrol Type: o = H rital Offsct

oriz
Horizontal Alignment: [ might Track = ﬂ Start: [ooo00

Cant Certer Paint: (o = ﬂ

. Vertical Offsets
Cotletfort (Lo o] 4] oo
R rail - cant Vii
Priority: 1
Horizortal and Vertical Controls:

Cant Right Poirt:

e Within Roadway Designer add the Point
Controls for

E. B | Name Start 5t..  Stop St..  Mode Type
X1 Cant 0+000.00 7+100.00 Verical Cant

= Bentley
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Curve Widening

e Curve widening will be applied to
— R subballast B
— L subballast B

e Based upon a widening table
- And widening the outside shoulder!

[radius inside_widening inside_length outside_widening outside_Tlength
0 0 0 0.4 0

10000 0 0 0.4 0

Apply Widening To: sy ‘

R subballast B 1 [ —

| subballast . |_J | e

Percent Transition on Tangent: 1007, e
Hep |

[¥] Use Spiral Length for Transition ‘

Civerlap Options
@ Shorten Transition Lengths

(1 Shift Masdmum Widening Poirts onto Curves

Station Limits

Start: 0+000.00 4|

Stop: 7+100.00 4|
Widening Table:

‘ Documents' Rail Data Sets'raitway model‘track bed widening wid D
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Final Point Controls
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Comdor:  Single

Add
Control Description:
Close
Poinit: L subballast B = _.tj Station Limits
. Change
Mode Start: 1+050.00 j—_]
(@ Horizortal () Vettical () Both Stop: 3420000 iJ ks
A B Alignment T Horizontal Offssts
Horizontal Alignmerit: Fight Track = _.*.‘] Start: 43674 ‘ﬂ
Stop: 43624 #|
7] Use as Secondary Alignmert
Vertical Offsets
Priority: 1 = “_J
Horizontal and Vertical Controls:
E.. P.. Name Stat St..  Stop St..  Mode Type Control Description *
Cant 0+000.00 7+10000 Verical Cant Cant:Lrail ...

X1
X1
K 1 Lsubbala. 1+050.00
X1
¥ 1

4 | [

Bavhhalla AANN AN A-GENAN  Ho

Lsubballa... 0+500.00 1+050.00 Horzontal Alignment

Lsubballa... 3+200.00 3+350.00 Horzontal Alignment

riznrtal  Alimnme nt

Right Trac...

Right Trac...
Rinkt Trarm

FY

o After applying cant point controls and curve
widening point controls, we will have the
following:

= Bentley
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[/
Within Roadway Designer...
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e S0 a single template can model

— Ballast rotation
e Including the transition from tangent to circular arc
e Left or right hand curves

— Shoulder widening for “high side super”

kil Roadway Designer - C\Users\Richard,Bradshaw\Documents\Rail Data Sets\railway model\Railway Model.ird |‘:'—|Ellth

File  Corridor Superelevation Toolss Overay Tools

Cloze | | Help _|

F=K o IE M

Conidor: [5ingle | Staten: (k][] 1-240.00 BIEE N Process Al |
Active Surface: | Exsting graund - | g Interval: 20.0000 | Process Visible Rangs |
Template: Single Track - Ballasted  Display Mode: @1 Normal
() Superelevation
) Owerday

= Bentley
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A 3D Model...

<
Y — e

R

: WBNEEEN
Wi
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A\

\

\
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And ECXAttributes

e A means to share data without a specific
application! m=

i 3 Items @Iﬂlﬁ @ =
(1) Element Information =| =] ]
%" ¢ HER--HER &J & 2% £k X <Selection>
M Active - @
{3 Component
..... < Single-ballast Component
-~
[ Single-L ditch ; £
- Single-L ditch Natne Single-subballast
El-» Single-L ditch = subballast
[ Single-L ditch s )
[ Single-L ditch Single
F» Single-L ditch Alignmeni Right Track
> Single-Lfil 0+000.00
El-» Single-Lfil Stop Stetion 7+100.00
B Single-Lfil B Faces
E Single-L fil
El-<_» Single-Lfil Cenerl »
> Single-R ditch
Geometry
[ Single-R ditch & 2
F» Single-R ditch ertex Count 2136
[ Single-R ditch Fz 2132
- Single-R ditch Ed 4266
- Single-R ditch Hi
F Single-Ril Eo r
[+ Single-RAil i} 4268
s Single-Rfl Vol 110916023
- Single-R il Surface Area 116300 8753
F Single-Ril Planar No
- Single-R il | Face Datz
[ Single-subballast |E Vertex Data |
__ = — fi GrouPs w
Extended v
‘ Raw Data -
t Material - .
5 — ——
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Lets extend our solution

Building on top of the rail superelevation solution by adding

more constraints into the template.
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Parametric & Other Constraints

e One point under each rail for minimum depth

ki Point Properties [ ]

e Constraints - m - dom
— Parametric Constraints for e

e Depth |
e Sub-grade widths ‘

— Horizontal ol
— Vertical Minimum : '

Min ballast depth =

= Bentley
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Parametric Constraints

e Parametric Constraints
— Min ballast depth

e Default to 450mm, but user can over-ride

— L subballast width & R subballast width

e Default to 3 m, but again it can be over-ridden

Roadway Designer - C\Users\Richard.Bradshaw\Documents\Rail Data Sets\railway model\Railway Maodel.ird =8 % ]
y g y y

TR T R =

by Parametric Constraints

Conidor: Single

Station Limits -
Corsrrt st nptatamnan 7] o OO A — o
Stop #

Start Value: 20000 7+100.00

-
-
=

Stop Value: 30000
Help

F=AoH=tOM « [ =01
e L = = Ovenide Values:
Comidor: o | Station: k|[<] 5+780.00 NIFE]
rctoe St T vt & 7 BIETk Enabled Name Start Value  StopValue  Start Station  Stop Station
ive Suface: | oo = nterval 0000
[Eotnggond -] wp d X Min balast dep_..-0.4500 -0.4500 0+000.00 7+100.00
Template Single Track - Concrete  Display | 1y L subballast wi... -3.0000 3.0000 0-00000  7+100.00
X R subballast wi...3.0000 30000 0+000.00 7+100.00

g
L]
g
B
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And lets extend it some more

Building upon our previous solutions to arrive at a more

advanced solution

22 | WWW.BENTLEY.COM
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Multiple Track Alignments

e Constraints

e Note “end of sleeper ballast build-up”

23 | WWW.BENTLEY.COM

- Horizontal & slope constraints for superelevation
- Minimum vertical depth under each rail to sub-grade
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Adding Multi-alignment Point Controls

e Points Controls
— Right track superelevation
- Left track superelevation
- Minimum vertical depth
- Sub-grade widths

bl Roadway Designer - C:\Users\Richard,Bradshaw\Documents\Rail Data Sets\railway mode\Railway ModeLird |@

File Corridor Superelevation Tools Overlay Tools

B3 ) A ) ) ] [ G ][ Heb ]

N\ S
"

.................................... bl Point Controls =)
Comidor:  Double Track e
Control Discription: ———
Station Limits | =
Mods Start: 0-000.00 +| ange |
) Horizontal @ Vettical Both Stop: 7410000 +| | Hebp
Control Type: (ot = I

—‘ Horizontal Offsets
Horizortal Alignmert: Right Track _‘ﬂ & [n noin
Gank Cant - ;

Cant Center Paint "RT_mm —‘v i]

[ES1ES ESER

Vetical Offsets
Cart Left Poirt: (AT~ L cart BE =
- | . ; = Cant Right Peirt: (A7 - R cant B i.l
+—AZou-tDM ¢ [ b=« [ b Friority ]
Cormdor. [Double Track -] Sston: (i) [<] 326000 BIDEIN Process Al | Horizortal and Vertical Cortrols
Active Surface: | Evisting ground B 20.0000 | Frocess Visble Range | E. P. Name Stat5t.. Stop St.. Mode Type Control  Desciiption ‘
1 RAT-cart 0400000 7+100.00 Vetical Camt  CantfT-._
) Superelevation
) Overay

Template Double Track -Cortinue  Display Mode: @) Nomal b
X 1 LT-cant 0+000.00 7+100.00 Vetical Cant Cant:LT-
|

Il

| Delete ‘
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And the 3D model
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If you need some help

e ..\samples\rail modeling
— .itl and associated .pdf (linked to the .itl)

Double Track - Concrete Sleepers

032 B8 | allBi) 045, 080 | 070 | 080 | 045 (b} 045, 080 | 070 | 080 045 | vibl) | (e 032

RrLL;?}‘ RPGL
N

0%

L3
0%

éféL”\_

L% 0%
F
s ==
J—T—% e T < %
4% e e e | % &
[ -
o% 3.00 4.00 ﬁ\ 0%
I {ne widening neaded) I {ro widening nesded) 1 \
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Swept Path Modeling

New functionality for the modeling of vehicle swept paths
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Swept Path Modeling
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bl Swept Path Analysis

e New functionality for the creation of swept
path / vehicle envelopes

— Results can be

e Horizontal project only

e Interactive or
e 3D mesh

- Up to 3 vehicles in tandem
— Uses horizontal, vertical and cant geometries

[E=EREAT X |

Horizontal Alignment:

[™] Station Limits

Intenval:
Front Vehicle Name:
[ Middle Vehicle Name:

Surface Name:

[ Rear Vehicle Name: jehicle HI

Track 1 <] 4| | Epply |

Horizontal Projection
—J Interactive
— —J [‘u’ehicle Library Editor...
10.0000
Vehicle H1 -

= Bentley
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Interactive
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And Combining Track & Overhead Line

e Creating the track model (geometry +
surface) with Bentley Rail Track

e Creating the overhead line model, which is
associated to the track geometry, with
Bentley Overhead Line

= Bentley
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