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Recent Past and Near Future

e Today, | will discuss recent enhancements to
Bentley Ralil Track. Some of these

enhancements you may be very familiar with
and others you may not be aware of.

e Also, I will discuss the development of Power
Rail Overhead Line that will be available
later this year. You may be unaware of this
product, but hopefully when it is released later
this year, it will become another product that
you will use on your projects!
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New Product Power Raill Track V8i

e Similar to Power InRoads & Power GEOPAK

e Power Ralil Track includes
— Bentley Rail Track Suite functionality (everything!)
— Data Acquisition
— Map
— Available in SELECTseries 2 (i.e. now!)

% Bentley

Power Rail Track V8i

Protected by S and intemational copyright laws as described in "Help About”
Copyright (c) 2010, Bentley Systems, Inc.

3 | WWW.BENTLEY.COM Roads and Bridges

© 2010 Bentley Systems, Incorporated



2010 Nordic

Power Ralill Track V8i

e |Interface iIs customizable with common tools

e Single menu & task bars
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Background
Just a bit of background on Bentley Rail Track
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Bentley Ralil Track is a Global Solution!

e Bentley Rail Track is suitable for designing
— Light rall
— Heavy rail
— High-speed rail

e Steel on steel or magnetic levitation systems

e Bentley Rail Track has been internationalized
& localized

— Available in English, German, Spanish, Chinese,
Russia, Italian plus other languages

— Deliver standard turnouts
— Build in railway specific design checking
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Bentley Ralil Track offers...

e Horizontal & vertical alignment design
— New design

— Single and multi-element regression analysis for
maintenance / renewals

e Cant / superelevation design

e Turnouts
— Specialized geometry

e Also includes specialized toolsets for
— Design checking

— Field to design / Design to field
e Machine to design to machine

— Light rail manufacturing
— Magnetic levitation
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Alignment Enhancements

Horizontal and vertical alignment enhancements for rail

design
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View Options

e Update annotation as the geometry is created

/ edited

— Based upon
 Alignment’s style

» Persisted command’s preferences

— Allows different “type of alignments” to display

differently

e A road baseline would have:
— Horizontal annotation
— Stationing
— Curve set annotation
e A right of way take would have:
— Horizontal annotation

e A track would have:
— Regression Points
— Horizontal annotation
— Stationing

9 | WWW.BENTLEY.COM Roads and Bridges

B Geometry Options SHACIH X

Annotate Horzontal Blemerts

[ Annatate Yertical Elements
[ Annotate Closed Areas
________________________________________________
[¥|Annotate Stationing:
Help
[ Annatate Curve Sets

[ Annatate Vertical Change in Plan
[] Annotate Regression Points
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Simplified Horizontal Elements

e Horizontal Elements without dialogs

— Well, there is a Settings dialog, which defines the
radius and optional spiral lengths!

e This dialog is active even during graphics input
— Add Fixed, Float and Free elements

— Move e —

. Simplified Horizontal Element @
— Edit IR I
— Delete

— MicroStation only functionality!

H Settings —L—
Leading Transition: | Close |

: Design Calc....
Trailing Transtion: 200 0000
nelp
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Horizontal Design Criteria

e Curve Set Based
— Add Pl & Insert Pl

e Looks up radius based upon speed / maximum
superelevation
— ..\data\metric\Horizontal Design Checks.txt

— Primarily road oriented but this could be enhanced
for rail

H Design Criteria =RRE "‘ DESIGMN SPEED MAXIMUM E  MAXIMUM F  MIMNIMUM RADIUS
e 30. 04 16 305,
"Horzontal Design Checks" File Mame: 40. .04 .15 373.
Close 50. .04 .14 955.
oads Group V8.1 1\dataimperal Horizontal Design Chechs bt

55. .04 .13 1186

Speed: 5 2] 50. 04 12 1528.
A 5 o a7 ous
Minimum Radius: 1§37 0000 %g . gg . ]]:z ggg
55 06 .13 1061

60 06 12 1348

65 06 11 1637

70 06 .10 2083
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Horizontal Table Editor

e Invokes Add, Insert, Move and Delete PI
CO m m an d S _ Tracking...

Curve Set Review...

Element Review...

e Redesign All | aan

Insert PL..
— Based up Horizontal Design Criteria MorchL
— Either invoke the Horizontal Design Criteria | resma
command or <Ctrl> right click and change the w0
speed and / or maximum superelevation =
H Horizontal Table Editor =NACIH X 2:
Curve Sets: i 70
?gggénﬁgsﬁﬂ |1E:;tén5g||}5_m1 |Lead|ng Transttion |Hadlus |T|E||I|ng Transition | -m ) :ﬁ
1361269.563 1952508.700 0.0000 MEEEIE | 0.0000 Heln e
1360542 523 1959267 451 0.0000 402.0756 0.0000
1360956.754 1955424 216 0.0000 292 6403 0.0000 10.000
1361063.027 1959555.156 12.000
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Simplified Vertical Elements

e Vertical Elements without dialogs

— Well, there is a Settings dialog, which defines the K
or length of curve!

e This dialog is active even during graphics input
— Add Fixed, Float and Free elements

— Move Simplified Vertical Element (=]
— Edit I E LIk 2 | E
— Delete
— MicroStation only functionality!
B Settings "—l—l—:‘ =) |

[ynamics : i

Station: 25,0000 Help

Blevation: 0.100

Grade: 0.200%

Define Curve by

K=l/g2-g1) ~=| 120.0000
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Vertical Design Criteria

e Curve Set Based
— Add Pl & Insert Pl

e Looks up K based upon speed / lower or upper
limits
— ..\data\imperial\Vertical Design Checks.txt

— Primarily road oriented but this could be enhanced
for rail

B Design Criteria =EACE X

|Use Design Criteria Lpphy

"Vertical Design Checks” File Name:
DABSWhoutInRoads"Bentley InRoads Group V8.11data\im

Speed: [E'D ,]
L IEN ICrest - Upper| Crest - Lower| Sag - Upper| Ssag - Lower| Passing sight Dist.
Lirnits: [Lower v] Frefersnces b | stop Kpp | stop K 1 Stgp Ep | Stgp K | Minimu?ﬂ E
f IDist value | Dist value | pist wvalue| Dist wvalue| Dpist value
Hep | |f- == -2 0= Smssmtem o e e
Lt .40 125. 10. 125. 10. 125. 20. 125. 20. 800. 210,
.38 150. 20. 150. 20. 150. 30. 150. 30. 950. 300.
30. .35 200. 30. 200. 30. 200. 40, 200. 40, 1100. 400.
35. .34 250, 50. 225 40. 250, 50. 250 50. 1300. 550.
40. .32 325. BO. 275. a0. 325. 70. 275. 60. 1500. 730.
45. .31 400, 120. 325. B0. 400,  90. 325. 70. 1650. £90.
50. .30 475. 160. 400. 110. 475, 110. 400. 90, 1800. 1050.
35. .30 550. 220. 450. 150. 550. 130. 450, 100. 1950. 1230.
60. .29 a50. 310. 525. 190. a50. 1a&0. 525. 120. 2100. 1430.
65. .29 725. 400. 550. 230. 725. 180. 550. 130. 2300. 1720.
70. .28 850. 540. 625. 290. 850. 220. 625. 150. 2500. 2030.

14 | WWW.BENTLEY.COM Roads and Bridges E Bentleg'

© 2010 Bentley Systems, Incorporated



EE— 2010 Nordic
Vertical Table Editor

Add Before
Add After
e Two modes
— Compute Interactively B
EVIEW. ..
— Or wait and Solve for unknown values Add L.
Insert PL..
[ M Vertical Table Editor =BEE X | | MoveRl.
Delete PL..
Curve Sets: -5 |
Station Elevation Ahead Slope Length m ¥ Define by Length
100+00.00 921.10 2.000% Lindo Define by K
116+00.00 7 -2.000% 500.00
133+00.00 ? 2.500% 500.00 v Compute Interactively
146+00.00 7 -1.000% 500.00 Help
152+00.00 7 2.000% 0.00
152+50.00 ] ;
h Vertical Table Editor
Curve Sets:
Station Elevation Ahead Slope Length ) i
100+00.00 921.10 2.000%
116+00.00 553.10 -2.000% 500.00
133+00.00 515.10 2.500% 500.00
146+00.00 551.60 -1.000% 500.00 Help
152+00.00 545.60 2.000% 0.00
152+50.00 54660
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Vertical Table Editor

Add Before

e |Invokes Add, Insert, Move and
Delete PI commands

Tracking...

Review...

e Redesign All

Insert PL.

— Based upon Vertical Design Criteria ot

Delete PL...

— Either invoke the Vertical Design Criteria | teens
command or <Ctrl> right click and ' ;

Define by K

change the speed and limits A
20
[ it Vertical Table Editor =NACH X 2
30
Curve Sets: Sl 5
Station Elevation Ahead Slope Length 40
100+00.00 921.10 2.000% "
116+00.00 953.10 -2.000% 760.00

133+00.00 919.10 2500% 540.00 o
146+00.00 551 80 -1.000% £65.00 Help 33
152+00.00 945 60 v &
65
70

Upper

¥ Lower
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Vertical Healing

e Synchronize / update the vertical alignment
when the horizontal alignment has changed

— The coordinate position of vertical PI's will be held!
e The user is responsible for potential overlaps

e The user is responsible for resolving verticals that are beyond
the limits of the horizontal

e Set in File > Project Options > Geometry, but it is one of
those settings that you should set and remain set!

— This is one implementation, others would have been
possible!
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Regression Workflow...

e Pre-regression data validation

e Point selection and sorting
— Survey data ordering is not required

e Curvature diagrams

— Indicates approximate locations of specific
elements and their types

— Indicates questionable data
— Inclusion of cant enhances the field data!

e Edit / review

— Select / Regress, which is heads-up
selection / auto element type
determination!

e Reduces potential user errors & time
— Quick Regression

e Slew diagrams and reporting

18 | WWW.BENTLEY.COM Roads and Bridges

Harizontal,

Alignments

Pass Track Design 1o Swepl
Path, Overhead Line and Signal
Design Taols
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Quick Regression

e Quick horizontal regression

— A first pass — automatic regression
e Includes lines, circular arcs and spirals
» Resolves long straights into multiple straights

e Quick vertical regression
— Similar to horizontal
— Includes a standard lift & a lines only option

b Edit / Review Horizontal Regression Points =0y X |

Regression Paints:

Mame Morthing Easting Include in A...  Status - =

Selact Only

ESBO0G02 1451080.8570 67157429200 Yes Nomal -

ESBO0G04 1451085.9550 6715723.5740 Yes Normal ct

ESBO0606 1451091.0240 6715704.2230 Yes Nomal =

ESBO0G0S 1451096.0950 6715684.8830 Yes Normal -

ESBOO&100 1451101.1580 6715665.5380 Yes Nomal R

ESBOO&120 1451106.2150 6715646.1870 Yes Normal —

ESBO0&140 1451111.2770  6715626.8440 Yes Nomal Help

ESBOOG16 1451116.3440 6715607.4390 Yes Normal

ESBO0G1E 1451121.4080 6715588.1570 Yes Normal [ b Quick T
ESBO0620 1491126.4730 6715568.8230 Yes Nomal %

< il L Tolerance: Apply

Dekinking Radius: g 0000
Help
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Single Element Regression Enhancement

e Single element regression with multiple
alignments
— Single element regress 2 or more alignments at once

— Regressed elements will be parallel / concentric to
each other

— Different offsets for each set of elements

e Enabled by right-clicking in Edit / Review
Regression Points list-view

e Automatically occurs with Select & Regress
option
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Cant / Superelevation Design

Specialized geometry for track cant / superelevation

22 | WWW.BENTLEY.COM Roads and Bridges
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23 | WWW.BENTLEY.COM

Cant / Superelevation

cant, cant deficiency, etc.| = =
e Imperial or metric units

e Calculations

— Standard equilibrium ped ot e 22
equations that can be et et G
found in well known
literature

ki Design Calculators

Cart Calculator | Table Lookups

Compute: [Cant

e Standard international | = e

Applied Congtant; 7.1000
Radius: 0.0000

— Equilibrium cant, applied | ..

Always Round Applied Cant

Results
Equilibrium Cant {mm): 0.0000
Applied Cart {mm): 0.0000

Minimum Length @ 84 8485

Desirable Length @ 3.3333

72617
105.0000 ) Help

000 3000.0000

[ Preferences... ] [ Cancel ]

Cant Deficiency {in): 0.0000

Applied Cant Gradient:
ls=163"Eu"V
ls=62"Ea

Roads and Bridges
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Integrated into Horizontal Design

e Radius & spiral lengths based upon cant

— Cant & Speed are persisted with the horizontal
elements

— Suggests spiral lengths i e e ==

= Imperial & metric are slightly different | ... g, 3 e

. . . . Defins By [Appled Contant -] Help
— Enables design optimization

Equilibrium Constart: 11.3000

o MiX tranSitionS types Applied Congtant: 7.1000

Radius: 0.0000 1750.0000
Length: 140.0000

H Add Free Horizontal Curve

Transition [Co -
Transitions and Parameters
Radius: 1750.0000 Always Round Applied Cart
Trailing: - : Results
=ing: 140.0000 Equibrium Cart fmm: 0.0000 1726171
[ Attemate Solution Applisd Cant {mm): 0.0000 105.0000
|| Delete Existing Elements Between First and Second Cant Deficiency fmm): 0.0000 7

Applied Cant Gradient: 666.6667

Desirable Length @ (95 pmss | [122.22 33
Minimum Length & 24,8485

[ Preferences... ] [ Cancel ]
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Cant Alignment Editor

e Creation based upon
— Equilibrium equations
— Alternate speed
— User defined tables

(" Edit Cant SR
e +| Forly
Design Speed (kmph): 160.0000
Equilibrium Constant: 11.8000
Define By Start Stop
[Popplied Cant v] 0.0000 50.0000

0.0000 [ A=t |

Radius: 0.0000 3500.0000
Length: 137.9591
Cant Calculation Results
Equilibrium Cant {mm}: 0.0000 B6.3086
Applied Cant {mm): 0.0000 50.0000
Cant Deficiency {mm): 0.0000 36.3086
Mon-compensated Lateral Acceleration {m/s"s):

0.0000 0.2377
Applied Rate Change {mm/s): 16.1078
Deficiency Rate Change {mm/s): 11.6570
Applied Cant Gradient: 1379.5514

25 | WWW.BENTLEY.COM

Use Cant from Horizontal Alignment
[] Apphy Mairline Cant through Tumouts
7] Compute Stepped Linear Cant

te Lant

H Cant Alignment Editar =HACE X
Horizontal Alignment: [varante 10 - EP - ﬂ Apply
T. Station Spe... Radius Length Transtion Eg.Cant.. App.Ca.. CartDef.. App. Rate(. = Design Checks...
T..123:066.207 160 00000 955101  Cosine 0.0 00 00 16.3 Help
S.. 123+161718 160 50000000 6002887 Circular 604 350 254 0.0
C..123:762.006 160 50000000 2335733 Cosine 60.4 350 254 162 |4
S.. 123:995586 160  -3500.0000 20526546 Circular 863 500 | |y Define Cant Alignment (S
C..126+048240 160  -3500.0000 137.8531 Cosine 863 50.0
S.. 126+186.139 160 00000 5640611  Linear 0.0 0.0 Carnt Method:
T..126:750.260 160 00000 1375581 Cosine 0.0 0.0 ) s
S.. 126+888220 160 35000000 7381605 Circular 863 50.0 ©) Use Atemate Design Speed
C..127+626380 160 35000000 2755176 Cosine 86.3 50.0 - Help
S..127-302.238 150  -3500.0000 15349363 Cicular 863 50.0 (2 Lookup Cant from Table =
C..129+437.235 160  -3500.0000 137.8531 Cosine 86.3 50.0 ) Station, Speed and Cant Table
S.. 129+575134 160 00000 31389481 Linear 0.0 0.0
T..132:714142 160 00000 955101  Cosine 0.0 0.0
DefineAl. | [ Add.. | [ Edt.. | [ Delete | [|| Desion Speed kmph): 1600000
Equilibrium Constant: 11.2000
Applied Constant: 7.1000

Roads and Bridges

=1 Bentley
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Other Cant Rules

e Integrating other rules into the system

-

kil Add Free Horizontal Curve =HEENL X
Tmn.s'rtions and Parameters
Close
Radius: 0.0000 |
T 00000 | [essnCae.] || | Design Calcuitors R

[C] Mtemate: Solution Help Cart Calculator | Table Lookups

|| Delete Existing Elements Between First and Second

Compute: [Cant ,] [ oK ]
L Define By: o = -
Design Spesd ﬂ(ﬁih}' 160.0000 . ] [ Hep ] k4 Italian Railway Cant Rules @
- i ) : Other Rules... ]
Equilibrium Constant: 11,8000 Mzpdmum Speed (amph): [‘Iﬁﬂ '] [ oK ]
. X Minimum Speed {emph): =
Applied Congtant: 7.1000 80
Radius: 0.0000 1200.0000 Mirimum Radius: 1121.5842 Help
Length: 200.0000 Maximum Cant {mm) 177.3333 B
Transition: [Clothoid - Radius: 1200.0000
5 Start Stop Computed Cant fmm): 165.0000

Always Round Applied Cart Transition Length: 396.0000

Resuits

ilibrium Cartt {mm}: r
Eaulbrum Cart fnm): {00000 kil Italian Railway Cant Rules ﬁ
Applied Cant {mm): 0.0000 R
Speed fkmph): 120.0000) oK

Cant Deficiency {mm): 0.0000 101.7333

Mini Radius: 7!
Non-compensating Lateral Acceleration (m./s™s): nimum Radius 675.0000 Cancel
e 0 eee Limiting Cart {mm): 160.0000 _Help

Applied Rate of Change {mm/s): Radius: 1200.0000
Deficiency Rate of Change (mm/s): Computed Cartt {mm): 90.0000
Applied Cart Gradient: Transttion Length: 162.0000

Desirable Length @
Minimum Length @ 1212121

[ Preferences... ] [ Cancel
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Turnouts

Specialized geometry that conforms to well defined bending
rules
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Turnouts

e Single, double and slips

— Tangential and non-tangential
turnouts

e Multiple bending / flexing
methods to satisfy various
Industry standards! _____
— Germany / Austrian s
— SWiISS
— UK

28 | WWW.BENTLEY.COM Roads and Bridges
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Turnout Library

e Typical Turnout Library Editor

— Creation of typical turnouts (standards)

e The software delivers various country standards
— Danish Railways
— Dutch Railways / ProRail
— German (heavy & light rail)
— Indian Railways
— Russian Railways
— Spanish (heavy & light rail)
— Swiss Railways
— UK (113A’s & NR60’s)
— AREMA
— Or we will help you to create them
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e Used for more advanced
geometric constructions

— Crossovers
— Sidings

e Editing an existing
construction
— Change type
— Dynamically move

e Maintains rules and
relationships!

Turnout Connection Editor

H Connection Editor =Nael X
Beginning Elemant

Tumout Ste: | Gyy 54E1 R4E5 1:

Connecting Element:

Tumout Name: _|—-| J [ Station:

1+200.000 |
Tip Badius 0.0000
Heel Radius: o000 Save
Standard Sleeper Set: Save fs...

Sleeper Set Length: 0.0000 Undo

Distance to Last Sleeper:  0.0000

Type Free  Length

Linear ] 17.8080 N85 1410.89'E

Free  Parameter Tar... Applied ...

Ending Connection
Ending Element

@ Tumout

T T
Tumout Style: | Gyy 54E1 R465 1:

") Element () Station () Free Exit
14294 84D +|
Tip Radius 0.0000
Heel Radiu: 0.0000
Standard Sleeper Set:

Sleeper Set Length: 0.0000
Distance to Last Sleeper:  g.0000

e Do you see the GUI c y
— — e

30 | WWW.BENTLEY.COM
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Design Checking

Detailed design checking based upon simple built-in rules to
specific / comprehensive railway rules.
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Built in Design Checking

e Cant Alignment Editor includes basic

parameters for design checking

32 | WWW.BENTLEY.COM

ksl Cant Alignment Editor

Cant Alignment: o -

T Station S.. Radius Llength Trans.. Eq.C.. App... Cat.. App.R.. *
C.. 53148249 155 1050.00..143.000..Clethoid 2700 1600 110.0 482
5..53+291.249 155 00000 285.962.Lnear 0.0 0.0 0.0 0o
T..53+577.212 155 00000 143.000..Clothoid 0.0 0.0 0.0 4872

$.. 53720212 155 -1050.0.. 257.011..Circular 2700  180.0 1100 00
C..53+877.223 155 -1050.0.. 143.000..Cletheid 2700 1600 110.0 482 =
S.. 544120223 155 00000 1120.18..Linear 0.0 0.0 0.0 0o ‘;'
T..55+240.412 155 0.0000 152.000..Clothoid 0.0 0.0 0.0 297
5..55+392.412 155 -1600.0.. 283.000..Circular 1772 1060 7 non
C..55+675.412 155 -1600.0.. 152.000...Clothoid 1772 | j Cant Design Checks

5. 554827412 155 00000 157.734..Llnear 0.0

T..55+985.147 155 00000 152.000..Clothoid 0.0

5. 56+137.147 155 1600.00..706.063.. Circular 177

a] L Applied Cart fmm):

[Definei. | [ add. | [ Edi. | [ ]| cant Deficiency o)
MNon-compensating Lateral Acceleration (m/s%s):

Applied Rate of Change (mm/s):
Deficiency Rate of Change {mm/s):
Applied Cant Gradient:

Minimum
0.0000
10.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Mazzdmum
180.0000

150.0000
100.0000
1.0000
40.0000
35.0000
2000.0000

0

Cancel

i
i

ErEnces...

Help

ads and Bridges

e Visual checking with Display Turnouts

kil Display Tumouts

[
e

Data
|Object |Prefn( |Suﬂix |Precision

Fomat

Name

Tumout
[ Recant Tumout
[ In Vertical Curve
[ Omphan Tumout
[ Ovedapping Tumout
[<] Name & Description
[ .1 Station 0.123
[ .1 Poirt
L] .0 Station 0.123
[ .0 Point
[ 2 Point
[ .3 Point
[ 5&C Mose & Crossing
[ Shunt Foint
[ Equivalent Radi 01

Drop Station Equation Names

5458588

5+585.88

Symbolize Unbert Tumouts  [] Symbolize Bert Tumouts

Rails

Apply

Close:

Preferences. .

Help

=1 Bentley
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More Comprehensive Design Checks

® I nCI UdeS H Design Checks Elﬂlﬂ_hr
— CEN Standards T B e
. . Traffic Category: [Ilb -] [ Apply ]
— Austrian Rail el N
- . Horizontal Alignment: _51 -| %
— Danish Rail i C— T
ant: o -]
e will be updated in SELECTseries 3 Vi, Spesd knoh 1600000
. Mazx. Speed (kmph): 200 0000
— G e r m an R al I Traffic Subcategory: () Freight @) Passenger
Gauge: @ 1435 () 1668
— [Italian Rail e e
[ Passen gers May Be Standing
— ProRail / Dutch Rail st o
- R u SS i an Preferences... ] [ Close

— Transrapid (maglev)

e Execute as you design or as a post-design
process

— Interactive + passive
— ldeal for checking a consultant’s design

e Written to match a railway’s requirements
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Design Checking

e Not just warnings!

— Now it also indicates if the geometry is acceptable!
. GOOd for QC izi:::zozzopping sight distances for alignment 'Default’

Classification: G5-1M Freaway Terrain: Rolling Speed: 60
warrﬁng: pesirable minimum stopping sight distance exceeded!
le

i R = Desira minimum stopping sight distance: 205.0000
B4 Design Checks = | B | pesirable minimum length shouTd be: 499.1020
Actual Tength: 300.0000
| German Rail I ltalian Rail I Russian Rail I Transrapid | Interactive 114050, 0000
General Roads | CEN Standards | Austrian Rail | Danish Rail | Dutch Rail Classification: Gs-1M Freeway Terrain: rolling Speed: 60
Acceptg?'le: Actual length s g;ea‘ccjer' than desirable minimum stopping sight distance.
Type: - i - pesirable minimum stopping sight distance: 205.0000
[Honmmamlgnmm ] [ Aoply ] |Ac‘cua'l Tlength: 300. 0000
Horzontal Aignment. +| B« Edit Classification File (S5
+] Homer [ )+ o]
Start Station:  2.00.00 ﬂ
[¥] Include Children Stop Station:  2.00.00 ﬂ
Definition: () Single Classification @) Multiple Classifications Classffication: ’GS-?M Street with Shoulder v]
_U date
S ) Temain: [Level ~| —
= Design Speed: ’31], v] Delete
- Help
Classffication Hle:  sers\Richard Bradshaw'\Documents\specific limits bt Mignment  Stat 5. Stop.. Classfication Te.. Sp..
Design Criteria Fle: | Roads Group V8.11 data‘imperial\Design Criteria ot Default 00000 2+0000 GS-7M Street with Shou. Level 30
Defaut  2+00.00 4+00.00 GS-7M Street with Curb ...Level 30
Defaut  4+00.00 8+00.00 GS-7M Street with Shou...Level 30
Preferences... ] ’ Close
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User Interface

User interface enhancements.
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User Interface Enhancements

e Smaller dialogs
e Moved buttons to right-click popup menus

e And to avoid user panic, an Alert has been
added!
— After getting this Alert for awhile, check the button in
the lower left!
W Alert ==

The interface has changed for this command and
other similar commands. Functionality that was
previoushy accessible from buttons on the dialog box
are now accessible by right clicking in the list view
and selecting from a pop-Up menu.

Onby Shiow this Dialog When the Shift Key is Down
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Configurable List View & Dialog Resizing

e Right click Iin title and select data of interest
— Check Integrity

— Review / Edit Regression Points
'H Cant Alignment Editor (= B [t |

— Cant Alignment Editor ———F

o gmert: [con -
T.. Station Sp... Radius Transi.. Egq.C.. App... Cant.. Design Checks...

POB 10-000.000 160 00000 Linear 0.0 0.0 0.0 Help
TS 10+284304 160 -0.0000 Clothoid 0.0 0o 0.0
SC 10+500504 160 -2200.00.Circular 1373 850 523
C5  11+703.117 160 -2200.00. Clothoid 1373 850 52.3
5T  11+515.117 160 00000 Linear 0.0 0o 0.0

[ h Check Horizontal Integrity E@ POE 124147807 160 00000 Linear 0.0 00 0.0
Type Station ... Morthing ...  Easting ... Direction @... Mort... Easti.. Direction... Len.. Rad.. Constant Inte... Inte.. He.. Ap [ Define All__ ] [ Add... ] [ Edit.. ] [ Delete ] [ Report .. ]
L NT70409.61... ... 195814, N 77"04096... Clos.
Circular  1+778.97... 1361185.63... 1958143.1... N 77"04'09.61..13611... 195885... 5 66740'57.8... 724.95..1145.9... 0K oK 0K
Linear  2+503.93.. 1361121.10... 1958853.1... S 66740'57.83... 13609... 195914... 5 66™40'57.8.. 314.16... 0K 0K 0K Move Back
Circular ~ 2+818.09... 1360996.74... 1959141.6... S 66740'57.83... 13609... 195940... N 75741112.8... 264.07...-402.0... 0K oK 0K
Linear ~ 3+082.16... 1360976.39... 1953400.1... N 75"41"12.80...13609... 195940... N 75"4112.8...9.3740 0K Mon-c... OK
Circular ~ 3+091.54... 1360978.70... 1959409.2... N 76"2737.78..13610... 195954... N 46756'52.4... 150.73...-292.6... Mon-c... 0K 0K Help
Linear ~ 3+242.27... 1361049.37... 1959540.5... N 46756'52.40...13610... 195955... N 46"56'52.4...20.000... 0K 0K
h Check Horizontal Integrity = | =

Type  Statio.. Morthing ... Eastin.. Direction @ Stat Le.. R.. Int.. Int.. H..

Apply
N 77°0409.61" ... 1678...

Circula...1+778.9...1361185.63... 1958143..N 77°04'09.61" ... 724... 1145.0K OK 0K

Linear 2+503.9...1361121.10... 1958853....5 66740'57.83" E 314... OK OK OK Move Back

Circula...2+818.0...1360996.74... 1959141....5 66™40'57.83" E 264... 402..0K OK 0K

Linear 3+082.1...1360976.39... 1959400....N 75"4112.80" ... 9.37... 0K Mon-..OK
Select Circula...3+091.5...1360978.70... 1959409...N 76"2737.78" ... 150.... -292...Non-..OK  OK Help

Linear 3+242.2...1361049.37... 1959540....N 46"56'52.40" ... 20.0... OK OK

First < Previous Neaxt > ] [ Last
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Less Clutter

e Moved buttons to right click context sensitive
pop-up Mmenus

e Eliminated tabbed dialogs

— Everything is together in one dialog but still without
excess clutter!

B Multiple Element Regression Analysis = | G |
Beginning Element o
ply
Type Free Length Direction
Linear W 1678.9730 N 77°04'0961" E Select
Connecting Element: o
Eiore...
Type Free  Length Free  Parameter Tar... Add After..
Croular  [] 7249587 [0 11459156 Edit...
linear [ | 3141614 5 66™4057.83" E [] —
Crcular B 264.0728 Help | o
bnear [ | 9.3740 N 75°4112.80" E L] i
Free All
Free Lengths Only
Fix &l
v Gauss Jordan
Ending Element Singular Value Decomposition
Type Free Length Direction
Linear [ 200000 N 46°5652 40" E
[] Use Regression Analysis Mairtain Connection
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Tree / Leaf User Interface

e Converted most commands to tree / leaf
— Allows greater consistency
— Allows for potential enhancements
— Allows for display / annotation during edits!

e You may / will need to look at preferences!

B View Stationing = | ) ||
=5 View Stationing Data
General |Objec.1 Placeme: it | Prefic |Suﬁix | Precision | Fomat ‘ Name |i
Regular Stations [ Station In 0.123 5435583
- % Cardinal Stations | [X] Northing 0.123
Fls Easting 0123
i Station Equations
i Event Points
i Radius +A

Transtion Radii
e Vertical Stations

7] Omit POB and POE [ Swap Point Abbreviation and Station
Display On: @ Multiple Lines () Single Line
Leaders: Bt Vertical Change In Plan =N X
|Object |Length | Angle
Leader Line {24 Vertical Change In Plan Data:
[4] Segmert 1 0.1000 500000 General |Object | Prefix |S|.rHix |F‘recwsion Mame |i
[ Segmert 2 | 0.0500 i Symbol Text
e Vettical Pls [ PVC-PVI Length e 0.123
: - Tangents {_EPVI-PVT Length ' 0,123
Aopll | | - 4 Parabolas L PVC-PVT Length ' 0123
+ Circular Curves [ Midde Ordinate Mo |’ 0.123
O r=ig2gipL 0123
[k = LYg2g1) K 0
[ Apply ] [Pre{erences...] [ Close ] [ Help
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Just more examples...

e View Horizontal & Vertical Regression Points

— Additional content
e Other points of interest
e Combined horizontal & vertical slews

Acceptable Slew: 0.1000
[ Scale: 1.00000
Mimror Right to Left

[ Symbology from Pairt Style

Annotate as: (7 Single Line

@ Multiple Lines

Annotate in: | pilimeters =

Acceptable Slew:

[ Scale:

Mimor Right to Left
[ Symbology from Pairt Style

0.1000

Annotate as: (7) Single Line

@ Muttiple Lines

Annotate in: | pilimeters =

kil View Horizontal Regression Points SR ks View Vertical Regression Points EEx)

| Object |Prefix | Suffic | Precision | Name | | |Objec1 | Prefix |Suﬂix | Precision | Name | |

& Fixed Symbol & Fixed Symbol

B Fied Text B Fixed Text

[ Nomal Symbol . [ Nomal Symbol .

[ Mormal Test . Help <] Nomal Text . Help

[ Ignored Symbol . [ Ignored Symbol .

[ lgnored Text . [ lgnored Text .

[ Cther Symbol [ Other Symbal

[ Other Text [ Other Text

[ Unacceptable Symbol [ [ Unacceptable Symbol .

[ Unacceptable Text ] [ Unacceptable Text Ll

[ Sorted Line Ll [ Sorted Line L]

[ Name <] Name

[ Horizortal Slew h= mm |0 [ Horizontal Slew h= mm |0

[ Vertical Slew v= mm 0 [<] Vertical Slew v= mm 0

[ Slew Indicator . [ Slew Indicator
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Just more examples...

B4 Curve Set Annotation =HECHL X
23 Curve Set Annotation Data:
i General |0bjec:t |Calumn |Row |Preﬁx ‘Suﬁix |Precision Format ‘Name |i
% Annotation [ Line Prop Horizontal
[ Paint
Teat Frop Horizortal .
[ Curve Number |1 1 CH#
[ Station 1 2 Sta= 0.123 5458558
[ Morthing 1 5 = 0.123
[ Easting 1 3 E= 0123
[ Radius 1 9 R= m 0
[ Degres of Curve 1 4 Dc= 0 ddd“mm’ss.ss”
[ Delta Left 1 3 Detta= 01 ddd"mm'ss.ss"
Delta Right Delta=
[ Arc Length 1 8 m 0.123
(& Spiral Lengt” B Station Offset Annotation SEEx)
[ Constant
[ Superslevat | [\Z5 Station Offset Annotation Data:
[ Speed General |0bjec1 |Column |Row |F‘reﬁx |S|.rHix |Prec:i5ian Format |Name |i
[ Tangent Le: % Annotation Text
[ Extemal Dis O Name 1 4
[ Description |1 5
[ Style 1 6
[ Station 1 1 0123 54558 88
[ Offset Left |1 2 of L 0123
(Offset Right Cff R
B Northing |1 6 N 0.123
[ Easting 1 7 E 0.123
[ Blevation 1 3 | 0.123
Leaders:
JM Lengh _|Af B View Closed Areas =AFCAL X
Leader Line
[ Segment 1 |1.0000 | 4| [ View Closed Areas Data:
[ Segment 2 | 1.0000 General | Object | Prefic | Suffix | Precision | Name H
% Annotation Text Annotation-Plan
[ Name
[ Description
[ Area in Square Meters m2 o
[ Area in Hectares ha 0123
[<] Permeter in Meters m 0.123
[ Area in Square Feet ft2 012
[ Area in Acres ac 012
Perimeter in Feet ft 012
[ Apply ] [Pref_erences...] [ Close ] [ Help
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Just more examples...
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Display Turnouts =HECN[ X
kel Switch Height Plan =AFCIL X ha
3 Switch Height Plan Mode: @ Plan (O Planand Diagrams  (©) Chord Offset Diagram | Obiect | Prefic | Suffic | Precision | Format | Name |
£4 Gen.eml Alignments Tumout
Seﬂ.lngs Reference: ﬂ [ Recant Tumout
Horizontals X . [ In Vertical Curve
Turn.outs. Horizontal Alignment: = ﬂ [] Omphan Tumout Help
gtr:{t!‘DnD[.)lagmm Selected: [ Overapping Tumout
ile Diagram - ;
Chord Offset Diagram Mame Description Style - S Name & Description Rails
Pairts Variarte 10-E... Achse Gleis . = 1 g:"r';” 0123 __ssssss
Subscripts i - :
£ .0 Station 54388 88
pt Variarte ]1 E Eeﬁaut O os 01
Switch Height Plan = 0] .0 Point
.2 Pairt
e 0O 2r
{23 Switch Height Plan Horizortal Elements O 2 Paint
General . . [] S&C Mose & Crossing
V|
b Horizontal Annatation & Shurt Paint
- Horizontals [7] Annotate Inside of Curve Cnly [7] Annctate with Stationing [ Equivalent Radi 01 Rails .
TLIIT.IULﬁS. [] Annatate Partial Lengths
Station Diagram r N - — ~
Profile Diagram [ Include Spiral Subscript as Prefic [ Include Spiral Subscript as Suffic ] Symbolize Urbent Tumouts || Symbolizs B kil Display Turnouts in Profile LX)
g;?:tds Offset Diagram [] Cvenide Al Horizortal Abbreviations Drop Station Equation Names Profile Set: [ .] ﬂ [ Aoply l
Subscripts [] Mimor Symbol for Courterclockwise Curvature Bottom Auds to Witness Line Offset: 10 0000 _m
= ) )
kil Switch Height Plan = | 5] i Leader Line Lengih: 100000 Preferences..
[ Drop Station Equation Mames
3 Switch Height Plan Data: Data: Help
Object Prefic | Suffic | Precisi Format N .
LinJ:ar Elements | = ‘ = | . o | e |i |0bjeu:,1 |Freﬁx ‘Suﬁix | Precision | Format |Name |
Circular Elements . B Witness Line
Spiral Elements . g Leader Line =
Station Diagram Element Text Name. -
Profile Diagram B Lnearlengh L m 0123 B Descrption L
Chord Offset Diagram B Radius Re m 0123 [ 1 Station 0.123 5+555.55
Points [ Ciredlar Length e m 0123 [ .2 Station 0123 5+555.55
Subscripts 5 = [ LLS Pairt
lied Cant D
g ?;:T;Lenagth Ls :m [<] LLS Station 0123 54585 55
B Cant Gradient 1 0.123
[ Gap Equation 0.123 54838 88
[ Overap Equation
Apply ] [Pre{erences ] [ Close ] [ Help
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Completing in SELECTseries 3

kil View Vertical Annotation SHECE X
=5 View Vertical Annotation Data:
|Objec1 |Row |Prefix |Suf'fix | Precision |Fon'r|at |Name |i
[ Tangents Prop Vertical
[] Tangent Annotation Prop Verical .
[ Short Tangent Prop Vertical .
[ (Offset Tangert Prop Verical .
[ Grade 3 G= 0123 50%
B Horizortal Lepats L= s
[ Slope Lengtd kil View Vertical Annotation =HECN X
B4 PVI-PVI Leng
{23 View Verttical Annotation | Data:
----- General |Objec1 |How |Preﬂx |Suﬂix |Precision |Fon'nat |Name |
Tangent Annotat] [ Type 1
Offset Tangert's - g PVC [] Station 1 PVC 0,123 gesssss | Prop Vertical .
- Pul [ Elevation -1 Elev 0.123
[ Display Short| | | | i PVT
""" E::g(é Point Annotation Location; [~ 1
""" High 7] Rotate Symbol with G kil View Vertical Annotation =HIOAL X
l;:m {5 View Veertical Annotation | Data:
..... POVE General |Objec,1 |Row | Prefixc |Suf'ﬁx |Prec:i5ion Fommat |Name |‘
_____ POVE 2] Points [ Curve Prop Vertical
..... Intervals L [ Curve Annotation .
Curves Tangents [ Witness Prop Vetical [l
Tangerts €] Leader Prop Vertical .
B Teminator .
[ Type 7 Type
[ Direction 16 Dir
[ Length 15 LVC  |m 0.123
! B PVI Station 14 PV 0,123 5455558
[ PVI Blevation 13 Elev 0.123
Leaders: B PVC-FVilengh (12 L1 m 0123
_JOoeet _|Length RPVIAVTLengh (11 12 m 0123
£ Leader Line B Ertrance Grade |10 |G 0123 5%
B9 Segment 1 0.1000 [ Bxt Grade 5 G2 0123 |50%
[ Segmert 2 | 0.1000 & Rate 7 R 0123
KK 6 K 0.123
[ Middle Ordinate | 5 e m 0.123
[ Sight {sag) 4 SO m 0.123
. [ Sight (crest) 3 SO m 0.123
[ Radius 2 R= |m 0.123
Curve Annotation Location: [] Annotate at Top of Grid [ Append Index
Witness Line Minimum Length: 400 0000 [ Omit Line Teminators [~ Muttiphy K by 100
[ Apply ] [Pre{erences...] [ Close ] [ Help ]
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Swept Envelope Analysis

New functionality for the creation of vehicle swept envelopes
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Before Going Any Further, A Definition

e From the British Railways Track, Volume 9, Track Terminology
book:

— Swept Path — The plan area occupied by a rail vehicle as it
moves along a track. The width of the swept path at any
point is the same as the width of the swept envelope at
that point.

— Swept Envelope — The kinematic envelope enlarged
to allow for the effects of vertical and horizontal
curvature, including end throw and centre throw of
vehicles and cant applied to the track.

— Kinematic Envelope — The cross-sectional profile if a rail
vehicle enlarged to include the effects of dynamic sway
and vertical movement caused by speed, track curvature
and cant, track position tolerances, rail wear, rail
head/wheel flange clearances, tilt, vehicle wear and
suspension performance at the particular location under
consideration. Abbreviated to KE.
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Swept Envelope Analysis

e New functionality for the creation of swept
path / vehicle envelopes |
— Results can be
e Horizontal projection only

e |nteractive or
e 3D mesh

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

r b
b Swept Envelope Analysis EIEI&J
Horizontal Alignmert: Variarte 6 - APS + v] ﬂ [ Apply ]
1351821 +|

121810.668 |
Interval: 10.0000 -

Front Vehicle Name: Equip. Diag. 2.1 AF v

[C] Middle Viehicle Name: |Equip Diag 2.1 AF
[C] Rear Vehicle Name: | Equip Diag 2.1 AF

Surface Name: Default -

46 | WWW.BENTLEY.COM Roads and Bridges ?j Bentleg'

© 2010 Bentley Systems, Incorporated



 — 2010 Nordic

Vehicle Library

e Manages an XML based file of vehicles

— ..\Bentley Rail Track V8.11\data\metric\swept
envelope vehicles.xml

e A selective / interactive import from .dgn
— Bogie points
— Optional articulation points
— Front, middle & rear sections

kil Vehicle Library Editor CNICH X bl New Vehicle = | 5] |-
:Ehides [ ] Apply MName:
Eiizt Equip. Diag. 2.8 AREMA  ~ S
o Description:
Description: Qutline diagram for single loads Style: [De{ " -
. Delet Hel
Style: [De‘fault v] | P
mport
Close
Sections
Section: i - - ?
Secn =
Description: : ! 1 l
g
Style: [ Default - ] ection |
I
= IR o
=R
_7’4'?{ X o Boga "
-’\ 0,0.0
v - < Fiear Bogie
\He Aticulation
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Short AVI

| Fie Sufaca Geometry Dmnage Evalmtion [Modsler Ste Modeler Drgfting Toos  Hab
P— -EE §A\¥ M- B FE

S A oAl RIE

aESSE=TE WS =FT

=_t7N¥ H=xaT L4 1% TIEITE ZA=E

Geometry Project Name Descnption File Name

[= Default

Th:HﬂgueLP-MS:hrma

= Defautt -
= The Hague LEM Schen

Sl ey - o
< in '

2 Geometry E Pﬂl‘u!ncr;-:_?._“ ol

D:\ProgramDa...

Honzortel Mignment:

[ Station Limis

Interval zo0

o Vet

[¥] Middle Vehicle Name: |Vehide H2
|| Rear Viehicle Name:

Suface Name:
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Network Solution

New functionality that allows the user to create alignments

iIncluding turnouts that have simple relationships.
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Network Solution

e Primarily written for customers in The
Netherlands, but it can adapt to others!

H Network Solution

= Utilizes existing solvers ecoceene
— Multi-Element Connection | == « |
— Turnout Connection

Or

— Components

Nonrack Points: -2 5000 2.5000

Multi-Element Connection Editor Solver
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settings /XY /Degrees /Metric /Arc

Begin Points

E1l 1000.0000 1000.0000
E2 2000.0000 1500.0000
E3 2500.0000 1500.0000
End Points

begin alignment /name= Track 1 /station=

spiral /length= 100.
arc /length= ~500. /radius= -500.
spiral /length= 100.
Tine /length= 250.
spiral /length= 100,
arc /length= ~500. /radius= 500.
spiral /length= 100,

end alignment

begin alignment /name= Track 2 /station=
parallelTo /offsetFrom= Track 1 /offset=
end alignment

|
#
# create back to back cross-overs

begin alignment /name= T3-T4
turnout /name—
arc
Turnout /
end alignmeg

radius= ~-55

begin alignment /name= T5-T6

turnout /name= TS5 /Style= GwW 54E1 R465 1:
arc /length= ~15. /radius= ~-500
turnout /name= T6 /Style= GW 54E1 RAE5 1:
end alignment

Sty'le= GW 54E1 R465 1:
0.
p= GW 54E1 R465 1:

1+000.

Tine /length= 250. /start= E1 /direction= 90.

Tine /length= ~500. /end= E3 Jdirection= 100.

1+000.
-4.5

12 /Mainline= Track 1 /station= 1+400.

12 /mainline= Track 2 /station= 1+500.

12 /mainline= Track /LengthFrom= T4

JFromToe= 15.

Network Solution & Turnouts

e Relating one cross-over to another cross-over

/Leading /Left /Fixed

/Trailing /Left /Free

/Leading /Right /Fixed

12 /Mainline= Track 1 /Lefmoe

= 60. /Trailing /Right /Free

ds and Bridges
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Demo

e _.\Documents\Copenhagen\Network
Solution\Test case 7.txt

e _.\Documents\Copenhagen\Network
Solution\Test case 10 (Arcadis example w
turnouts).txt
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Power Rail Overhead Line

This will be a new product for the creation of overhead line

equipment for electrified railways.
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Equipment

e Components (i.e. nuts and bolts)

e Assemblies (i.e. cantilevers)
— 3D Cells

e Hierarchies

e Templates

54 | WWW.BENTLEY.COM Roads and Bridges E Bentleg'

© 2010 Bentley Systems, Incorporated



 — 2010 Nordic

Network Model

e A network model is created from Bentley Rail
Track geometry

. Mew Overhead Line Project lﬂlﬂl&]
— 1 Geometry File: 5
H O rl Z O ntal ra‘\Sprint Demo’s\Gleize_neuZ1\gleise_neuZ1 alg [:]
- Overhead Line Seed Databas
- Ve I’tIC8.| sGroup\dats\metric\OverheadLineSeedMetric.ols ] -
Mame: NEUZ1 OHL Model
— Cant Description:
Tracks:
— T u r n O u tS Name Description Style |:|
e oiox
3 Default
- 4 Default
- Update vertical & cant e A
Reference:
— And update the model! D e =
T s B
2 Default
3 Default
4 Default
= Select
L., Update Network Model = i pet
Geometry Project: Railway Model v] [ Apply ]
Help
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Zones

e A zone is an area where you can not place
overhead line structures
— A road crossing
— A utility crossing
— Other objects that you need to avoid

L. Create Zone =RACEL X
Surface: Existing ground -
Feature
Description:
Feature Style: [Break.line v] Help
Paint Type: [Brealdine v]

Duplicate Names:
Appen \eplace

[ Exclude from Triangulation

[ Triangulate Surface

[ Distance: 0.0000
[ Direction:
[T] Slope: 0.0000%
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Surfaces

e A surface is an obstruction, like a bridge above
the track, where a wire run may need to be
lowered to provide clearance between the wire
and the structure.

L. Create Surface

Surface: Bxisting ground
Feature
Name: OHL Surface 1
Description:
Featurs Stde: [Break.line
Paint Type: [Brealdine

Duplicate Names:
Appen \eplace

[7] Exclude from Triangulation

7] Tiangulate Surface

Dynamics Settings and Intervals
Morthing/Easting: 0.0000

[ Blevation: 00000
[ Distance: 0.0000
[ Direction:

[C] Slope: 0.0000%

57 | WWW.BENTLEY.COM

Roads and Bridges % Bentley

rated

po

© 2010 Bentley Systems, Incor



 — 2010 Nordic

Overlaps & Reference Lines

e Qverlaps are where wire runs go in and out of
service, one wire ends and a new wire starts

e Reference lines are working lines upon which
structures will be placed

— Placement is based upon design rules for a specific
catenary system

e Look up tables
» User defined algorithms

— Placement may need to be adjusted to avoid

Obstructlons L. Reference Lines SHAEE X
. Design Rul [Sweden v] [ Apply ]
— Placement is interactive e [ G|
Track Overap: Tabell 7.8 - e
Control Tracks =
Table Radius B1 B2 b1 b3 b4 ps || Permes *
Tabell 7.7 INF 0.3 0.3 0.3 0.1 0.1 0.3 Leftmost: +|
Tabell 7.7 20000 03 03 03 0.1 0.1 03
Tabell 7.7 10000 03 03 03 0.2 0.1 0.2 [V|Eompite Pisin Uine Spacing
Tabell 7.7 9000 03 03 03 0.2 0.1 02 &
Tabell 7.7 8000 03 03 03 0.2 0.1 0.2 60 &3 60
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Turnout Reference Lines

e Place reference lines relative to a turnout
— Uses look tables related to the turnout’s style
— User define lengths

TurnOut
Name Position OffsetToPosition
UIC 60 - 780 1:15 200 3487
TurnOut
Name FPosition OffsetToPosition
UiC 80 - 780 1:15 500 3508
TurnOut
Name Position | ottctTapasition |
UIC 60 - 760 115 1000 . Turnout Reference Lines =HECNL X
TurnOut Design Rules: ’Sweden -] [ Apply ]
Name FPosition Catenany Symem: m m
Control Tracks
UIC 80 - 780 1:15 1100

Rightmost : nght Tk J
T B ee

Position 1: £.0000
Position 2
Lookup: 1000 =
[C Distance:  [30.0000
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Reference Line Editing

e Adjustment of reference lines
— Normally by small amounts
— Adjusting span lengths
— Updates entire model

b Refe rence I i nes L. Edit Reference Lines = | (S -
® Ove rlaps Reference Line 11 [Ry 10001 ,] ﬂ Undo
. Reference Line 2: ETRTRp v] ﬂ [ Gose ]
e Wire Runs inerval 1.0000 Help
- Equal Span Lengths
= Span Bonding { o }
= Structures | e Foren |
. [ Suggest Slide Back / Forward Interval ]
e Other eres Mumber of Affected Spans: 5
— And all annotation l DSl e l
[ Increase Span Lengths ]
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Wire Runs

61 | WWW.BENTLEY.COM

ads and Bridges

L., Wire Run =HECIN X
Design Rules: [Sweden ,] [ Apply ]
e Wire s consist of Catey Syt (ST73/21 7] [Pl ]
ire run nsi .
assification: Mew =
Close
Contact wi o s s
— CLontact wire ,
Compute: From: Overap to Ovedap
Carrier wire B
End Location
e Utilizes des les e e
1HiZ IgN ru 0000
Design Rule Set: Sweden
Version: 1.1
. . . .. y . , . .. Mid . . Catenary
Maximum Maximum Maximum Nominal Mid Mi Maximum Nominal Maximum Minimum Span Maximum Distance Number Wire Sa
Name Span  Wire Run Span Span Wire Wire Wire Span Contact Dropper To First Of 9
Encumbrance Speed Start
Length Length Difference Encumbrance Height Height Height Length Wire Spacing Dropper Droppers Pasition
Sag
S4.959 60 1300 10 1.3 0.6 52 120 55 5.65 0 0.080 8 8 Odd/Even Canﬁlever
At first
=T 60 1300 10 13 06 52 140 55 565 0 0040 10 Odd/Even 9roPPEr
A except in
curves
At first
ST 60 1300 10 13 06 52 180 55 5 65 0 0.030 10 Odd/Even 3rOPPEr
9.8/9.8 except in
curves
At first
S 60 1300 10 13 06 5.2 200 55 565 0 0030 10 Odd/Even UroPPer
9.8/11.8 except in
curves
ST At first
16.0/15.0 65 1600 10 1.55 0.6 52 250 55 5.65 0 0.030 7 6 Odd dropper
SYT At first
15 0/15.0 65 1200 10 1.8 0.6 52 250 55 5.65 0 0 10 5 Odd dropper
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Height & Stagger

e Height will adjust the vertical position of the
wires

e Stagger will adjust the horizontal position of
wires
— Wires going in and out of service
— Design checking

| Height & Stagger o |, Height & Stagger o

Height | Stagger Height | Stagger

Wire Run: [WRH}DD‘I ,] ’ Apply ] Wire Run: [WRH}DD‘I ,]

+| +
Starting Contact Poirt: ﬂ . Starting Contact Point: ﬂ Alto Fight
1 -] #| z -] #|
5.6500
1.3000

Ending Contact Point: Ending Contact Paint:
Starting Height: Stagger: 0.3000

Starting Encumbrance:
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Wire Gradient

transitioning under a bridge

e Used to transition the wire height from the
normal height to a height exception, say

., Edit Wire Gradient

Wire Fun:
Starting Contact Point:

Ending Cortact Point:

Transition Spans

Mumber of Spans:

Maxdmum Gradient:

a2, aad, raax. P o Baa, s Paam. P o s, A g, /-9-/
e 26
re. |azm apoe e aaap v agaz B . oaEey o agaz B o oaaer
nnnnnnnnnnnn ca nszen
nnnnnnnnnnnnn

uuuuuuuuuuu " -minme 816n Bm?, = il Bmr, e

aaaaaaaaaaa L “BgaEn L a7 3 -8z .
fag R e Lo BT, L e = LE e B

Center Span
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MNumber of Spans:

Maxdimum Gradient:

Height:

=1 Bentley
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Structures

e Utilizes equipment defined in a data base
— Components (i.e. Nuts, bolts, brackets...)
— Assemblies (i.e. 3d cells of poles, cantilevers, etc.)

— Templates
e Combination of components and assemblies

—
- |, Create Structures E@g \s
1 .

Template: ’Template 1 v] [ Bpply ] [l

Classification: ’New v] m ﬁ

Wire Run: - ™

|re. nl [wmmm ] Hel [~ = =

Cantilever: ISingIe - ] -

e 35000 ﬂ§¥

Available Reference Lines '

MName Description  Style |
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Span Bonding

e Creates span bonding between adjacent wires

f b
L. Span Bonding Elﬂlé

Classification: [ Hew

|

Wire Run 1: [WF{'IDDD'I ]
Wire Run 2: [WH'IDDD-B v]
|

|

Span Number: [3

Offset From: [Start

Offset: 30,0000

1y
N/
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Naming Utility

e Naming of
— Reference Lines
— Wire Runs
— Span Bondings
— Other Wires

— Structures
e Lots of customer variation

66 | WWW.BENTLEY.COM Roads and Bridges

L, AssignIDs

= [ E ] |

Reference Lines | Wire Runs | Span Bondings OtherWiresl Structures L

Left Side Right Side Boply

Prefie: Help
Include Kilometer Station

Separator: /

Pole Number: 101

Suffie: A

Restart Pole Numbering with Kilometer Change

Example: 104101 10/101A

Preferences... ] [ Close

=1 Bentley
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L. View Plan =HECAL X
=5 View Plan Data:
E Plan Display |Object |Prefix |Suﬁix |Preci5ion Fomat |Name | |
¥ O cel
Structures [<] Reference Lines
Wire Runs In Zone .
Span Bonding [ Control Point
Span Equipmert & Margins
Other Wires ] Na= .
Areas o4 L. View Plan =RREN X
[ st
OnN a View Plan Data:
e : Plan Display |Object |Preﬂx |Suﬁix |F‘recision Name | |
Oe Reference Lines [ cel
= sd Structures [ Catenary Wires .
L Wire Funs | [<] Contact Wires L]
Span Bonding [ Dropper Wires .
Span Equipment ] Name
st Cther Wires i L. View Plan =B ] |
Areas
=5 View Plan Data:
: Plan Display |Object |Prefix |Ser'Fb-: |Preu:i5ion Format |Name | |
L Reference Lines [ cal
% Stuctures [ stucture L]
Wire Runs [ Name
Span Bonding Description
Span Equipmert | E Style
Other Wires [ Station Sta 0123 3438558
Areas (= Offset m 0123
[ Northing N= 0.123
[ Easting E= 0.122
[ Blevation Pgl= 0.123
= B4 Height = m 0.123
[ Stagger = m 0.123
[<] Encumbrance E- m 0,123
[ cant D= mm 0
Offset: [p 4
[ Apply ] [Pre{erences...] ’ Close ] ’ Help

| WWW.BENTLEY.COM s and Bridges
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Profile Viewing

68 | WWW.BENTLEY.COM

L. View Profile =HEEN X
{25) View Profile Wire Runs Example
B2 on
E,-Df!hg . ® Singe: i/x/\ i/x/\
esign Checks
g |WR10001 -| # E;H ;x/\
[C] Update L View Profile SHIEE X
) =5 View Profile Data:
Vertical 5 General |Object | Prefix |S|_rﬁix | Precision Name |
Bottom EY m B Wires
Design Checks [] Profile Grade Line .
B Catenary Point .
[ Corpmnt s -
Surfaces: = Cat |, View Profile (=Rac X
Object
. g (lil;r Data:
% EBTIUH B Las Object Precision Name |i
ity
@ Existing £ Do -?;E Name
£ Spz :
Led Desired .
Dird Relaxed
Out of Range .
B Frame Lines
Il Top Cld B Axial Force 0.1
4 Gradiert 0.123
Eaka [<] Midspan Encumbrance | 0.123
Droppe: (] Isolation Distance 012
Span L [<] Wind Blowoff R 0,123
P (<] Wind Blowoff L 0.123
(] Sag 0.123
L
Starting Offset: 0.1000
Spacing: 0.1000
[ Apply ] [Pre{erences...] [ Close ] [ Help l
b

s and Bridges
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Example of View Profile Annotation

Wira Fum WR1T00CA
- e EUY T WRAE HEHY o
s
-
o
,,,.--:7
"]
P o o P P S NP P e S PP Y
I — — e
Poazl Foecn 25,0 T ANL2N RN FEET BaSN ]
Crmchart DIGRY DARY DR B.ooay ageey [T ]: 1 =R DR B.ooay ageey .11 b =R a.0da  DOGEY QB =R JuIx]:[ o By [-N:] o8 [T <1: L o JuIx]:[ o JuIx]:[ o .11
Mudapan Ercunbrancd 3,55 BTESN 1BI5T BTSN |: R0
Inclamaen Oumeecs
Wird BleaolT R - B BdZim BT BT [=F= ol BT B&JEB7e B3G9 BT Ba0Te BB BT BEDTm ~edddn BEiSn - B
wird Blowal T L RN B2 AP0 Tn BT 8,507 AP0 Tn SRR R AT R TR B30T -B20Tn B2 Tn -8, EB7m -B2EEn [ 5L=-1) BN
Zag |@.557m a. 775 a.5957m 257 55T B.957m oA a.957n 257 155 B.957m oA =R 0 AT BT A5 BAETn A5G 05T BT B.T7 6 BT

Axial Force 2B6.3N
Gradient [0.2507 0.0007 0.0007 0.0007 0.0007
Midspan Encumbrance 8.525m
Isolation Distance
wWind Blowoff R -0.155m 0.124m 0.207m
wind Blowoff L -0.245m -0.124m -0.207m
Sag |@.957m 0.775m 8.957m 0.957m 0.957m
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-
Cross Sections w2 am
=
5 |
~
. B | 4176 |
e Graphical data and T
51
900
4.3712
34748
-
e Non-graphic data
-
2417
1
e m
3 /
&
650

.

ﬂ 1400
Assembly Description Count Structure Single Track Post 5 Component Description Count
EAT1-D 1 Chainage 7+026.571 1600-104 EAT1-D cantilever assembly 1
steady arm 0.9m - pus| 1 Orientation N 17°33'27.78"E 1501-003 concrete footing, pole 1
foundation - pole 1
Pole 8m 1 Wire NW

Height 5.50
Stagger 0.40

Encumbrance | 1.30
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Reporting

e As always XML / XSL based

e Civil Repart Browser - CUser!\RICHAR - LERAVAppDataLocah Temn g RPTIFESaml
| s Help |
[0 BV ent InFineds' Bertiry \nFioads Groun VB 110XML Data'en’ |
5 g = Dropper Spacing Report
=) Cart |
Casance Repot Created. 772672010
Cross Sisps Optimization Time. 10 26am E
Custom
Datalsbecton Project: Vanable
an Doseription: |
s - _ Csers\Richard Bradshaw DocumentsWocturaiSprint 1 DemaVariable
i Mama:
Images Centers\Variable mvm
m:-;‘w—-mﬁm Last Revived: Richard Bradshuw 772672010 1016 16 AM
CagilOnattplion h':ﬂu:";:'i £ 80000000 Nobe: Al sy it s rmpet aen i msbers u-.\n”l:':l"\f:
LightaiMan factung C
MasCheck :
Waing Dasign Rula: Swadan
at. Catenary System: 5 4.95.9
Ovetheadling ey &
3 Cortacts st S -
E cics 8l L]
\] DesiorPuissCaterisry i WR1001 2 8.000 5 7.400 8,000 |
\] DesgnPuiesSpanStapper cokoo 1001
3 P i WRI0D E B.000 E@T 3.3-1 8.000
gm:’” 00 WR1001 1 #.000 B@ I 8,000
\j] Drpoersanggha xsl WRI001 L 8.000 E@TIM 0.000
A lscistionDistances il WR1001 & 8.000 @73 8.000
3 g.rw.mn WR1d1 T B.o00 5@TT 8.000
Referencelines xal w
Aj) SeanBondings sl |2 Bentley Civil Repart Browaes - CAUsers\RICHAR - LERAVApData\ Locah Temp RPTIFE Sami
SoanLangghy ol WRE i = - = b _ -
] Sruches |
] SructumaTypesbCantievers il
] Wineflung ol Wire Run: WR1001 =
RoadwayDesgn Duesign Hule:
Schemas Sweden
23 SoftVabilty Catenary System: r
51 Sokeout S
B et = Axial Midspa tsolati Wind Wi
xi i n ation i
. Forge SN mbeance  Distance  Blowoll R Blowolf L "
1 0750% 0.253m 0243 0043m  1.047m
108 2 22BN 0.000% 0.483m -0.146m 0254m  0.817m
51 Images : .
i " 3 81260 0.000% 0.253m 1.047m
R Yo 1nke 4 1278264 0.000% 0.253m 104Tm
29 LegaiCescrpton 5 T 488N 0.000% 0.25Im 1.04Tm
) LHniMarutncniong 6 149.905H  0.000% 0.256m 0617m 0438m  1.044m
| = Ml wck T IS0MN  0.000% 04Mm 0.751m 036Tm  0.866m
P o 8 415 386N 0 000% 0.440m 0447m 0 388m 0 BBOm
= Ot 2 A00.804H  0.000% 0.440m 04dTm -0.388m  0.560m
Ejj Cortoctst 1 4010414 0 000% 0.43%m 0 448m 0 388m 0 861m
1 Pl 1 ADLISN 0.000% 0.438m D44Im  03%Em  0862m |
:g opvak e 12 4014824 0000% 0437m 0.420m 038 0 863m
R Uiy i gl sk s 13 JAZH 0.000% 0.497m 0.391m 0393m  0.303m |
A Droppems aa in JBEIEN 0 000% 0.720m 0 026m 0674m  0580m
Dorpantandtnl = 1 HOETIN 0296% 0.554m 0.0Mm  -DESm  0.745m il
A olston Distances asl |
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Demo...

e _\Documents\Vectura\Sprint Demo’'s\7.1k
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Continuing to Enhance and Create
Global Rail Solutions!

QLJestions’?
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