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The Global Rail Market ...

e is now worth € 125 billion / year
- 59% Rolling stock
- 30% Infrastructure
- 11% Systems technology

Eastern Europe I
Cis
£12.8 billion*

Wester
Europe”

€29.8 billion*

Southand g
Central America

€2.5 billion*
Australia/Pacific =
HiH £ 3
*current market volume €2.4 billion ?’~ -B 1'
Regional distribution of the giobal railway technofogy market, __.j e n leu
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Regional Trends

Regional trends

Western Burope: the high
relevance of rail transport and
contining deregulation are
the most important market
clrivers. In addition, there are
important new projects in
high-speed and urban rail
transpurt.

Engtern Europe: this region
has become much more
important, due mainly to the
rising importance of
deregulation and improved
financial conditions thanks to
mEny countries” accession to
the Burepean Union. In
addiltion, there are large
installed bases of old vehicles
arvd iffrastructare which will
bave o be semeanecl

Nocth America: this market 15
shaped by freight transport,
which has benafited

substantially from economic
growth in recent years. In the
Futire, the focus will be more
on urban transport. Extensive
infrastruchire and
procurement projects are
planned  here.

South America: this market
his also benefited in the past
lew vears from the rising
demand for raw materials,
Howewer, it must be dssmnved
that current growih rates will
not continue. A change of
thinking is taking place i the
market for urban rail
tranapoct, Uingently-necded
infrastructire upgrades and
the associated vehicle
procuremnents are expected n
L"LE {![J!’l'li!lﬁ :r'lL'.l.'l:I.‘E-.

Agia; the massive expansion
and upgrading projects in

China are shaping the market.
India has very high growth
potential and political
anncuncements have been
made to this effect. The high
population in many cities and
the lack of suitable comuater
transport syskems make
billion=curo investments
imevitable. Further
investments are also being
made in freight fransport.
Africa/Middle East:
mvestiments dre rl.:rrl'r:l'tﬂj-'
being made in urban rail
transport. The somewhat
ambitious new projects in
high-speed rail and urban
transport are predominantly
limited to northern Africa. the
Crulf Slates and South Alrica.
Continuing urbanisation in
this region will lead to further

growth in the long term,

CI5: the signs ane pointing
towands growth. The high
lmpartance of the railways,
large stocks of old vehicles
and infrastrocture and a
reinvigorated railway
industry are resulting in high
rates of grawth. In Russia -
the leading market - plans
ook fairhe secure. The curment
focus 15 on the procurement
of efficient rolling stock and
renovation of the existing
nietwork,

Australiay Pacifie: momentum
is expeched from the feight
and wurban transport sectors
Alongside Australia, New
Zealand 15 also seeing a rise
in investments following the
recent renationalisation of the
raibway.

e Source: http://www.railjournal.com/
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Bentley’s Rail Design Solution Offers...

e Horizontal alignment design

e Vertical alignment design

— Single and multi-element regression analysis for
maintence

- New line design
e Cant / superelevation design
e Turnouts

e Also includes specialized toolsets for
— Design checking
— Design to field
— Light rail manufacturing

- Magnetic levitation ‘
= Bentley
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|
Adapts to Any Project or Workflow

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

e Steel on steel or magnetic levitation systems

e Bentley Rail Track has been internationalized

- Available in German, Spanish, Chinese plus other
languages

e Bentley Rail Track is localizable
— Deliver standard turnouts
— Build in railway specific design checking

= Bentley




Major Differences Between Road & Rail

e Horizontal alignment design based upon cant
(i.e. superelevation)

— Arc or chord definition alignments

— Horizontal spiral transition types

e Clothoids + cubic parabola, AREMA, bi-quadratic parabola,
Bloss, sinusoid, cosine and Viennese

e 1 to 1 relationship between the horizontal transition and
the cant transition

e Vertical alignment design
— Parabolic vertical curves
— Circular vertical curves + clothoids

e Turnouts are a type of geometry
— Multiple types (single, double and slips)

— Multiple bending methodology £%5 Bentley
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Horizontal & vertical geometry

Includes new design as well as maintenance workflows.

= Bentley



Alignment Design

e Multiple methods to define horizontal and
vertical geometry
— Curve sets
- Fix / Float / Free Elements
— Single / multi-element regression analysis

e The process of best fitting true geometry to raw survey
points

e Quick regression — (New in V8i)

— A horizontal set of commands and a corresponding
vertical set of commands

e Reduces training issues
— Tools are interchangeable
e Use curve sets, elements or regression in combination

= Bentley
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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, if surveyed, 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 — (New in V8i)

e Slew diagrams and reporting

= Bentley
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Vertical Alignment Healing

e An attempt to synchronize / update the
vertical alignment when the horizontal
alignment has changed.

e The coordinate position of vertical PI's will be held!

— Stationing up-station of the edit will change, but the
coordinate position remains!

— Add a station equation to account for the gap or overlap
(and stationing will return to “even” values!)

— (New in V8i)

10 =1 Bentley




Additional Transition Spirals

e Cubic parabola
- Length along axis (Australia)
- Length along tangent (Czech & NSW (New in V8i)

Element: AREMA

15 ¢ 3 3+37 1050 10191 4712 102774501
= = SEI | ) 5+37.0953  10305.0631  10442.043%
(] — New ln v l sC ¢ ) £+37.1050 10267 5103 10527 . 2682

Entrance Radius 0.0000
Exit Radius: 2864 .9344
- - . Length: 300.0000
Angle: 3°00'00.0" Right
— Chord definition
Long Tangent: 199 9902
Short Tangent: 100.0e46
- Long Chord: 299 .9634
— s 299.9177
XI VER 5.2370
P: 1.3107
K: 149.9786
= Tangent Direction: N EE"23'24.1" E
- Simple & compound
Chord Direction: H 56723'25.4" E
Radial Direction: S 31736'35.9" E
Tangent Direction: N B8"23'24.1" E

Element: Circular
SC

{ 1 6+37 . 1050 10357 5103 10527 . 2682

PI { 1 10+99.8233 10600 0368 109213357

CCoo i 7917 6297 12028 8778

CS ( 1 15+54 5718 10706 1755 11371 .7164
Radius: 2864 9344
Design Speed(nph): 70.0000
Canti{inches): 5

Delta: 18720'57.6" Right

Degree of Curvature(Chord): 2*00'00.o0"
Length: 917 .5133
Length{Chorded): 917 4667
Tangent : 462.7183
Chord: 913.5973
Middle Ordinate: 36.6515
External: 37,1265
Tangent Direction: N BE"23'24 1" E
Radial Direction: S 31736'35.9" E
Chord Direction: H 677°33'52.9" E
Radial Direction: S 13715'38.3" E
Tangent Direction: N 76%44'21.7" E

= Bentley
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Turnouts

Specialized geometric objects

= Bentley




Turnouts

e Single, double and slips

e Tangential and non-tangential turnouts

e Multiple bending / flexing methods to satisfy
various industry standards!

- Swiss
- Germany / Austrian
- UK

S = Bentley




Turnout Library

e Typical Turnout Library Editor

— Creation of typical turnouts (standards)

e The software delivers various country standards
- German (heavy & light rail)
- UK (113A’s & RT60’s)
— Indian Railways
— Dutch Railways / ProRail
— Spanish
- Or we will help you to create them

o AREMA Alternative (US + Canada)

- Familiar terminology
e Matches AREMA Track Manuals
e Delivered with the product

= Bentley
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Advantages of utilizing turnouts

e Manage the underlying horizontal alignments

— Once created the software will re-establish the
associated turnouts

- After editing the software updates the associated
turnouts and horizontal alignments

- Maintain the rules for bending turnout geometry

= Bentley
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Creating Turnouts

e Consolidate and minimized functionality (New in
V8i)
e Interface changes based upon library

e Create from the interface or interactively
(Flereae oot [=10[x)

Frimary Cantral

: B O Method: In Aligrment 4
E”:La[i. Cantrol : Alignment: Right Track v
elhod: In &lignment b Station: 0+000.000
oze

™ Create Turnout

Apply

Prirnary Carral -m
Close Method: n Space =
Marthing: _D_DDD

Interactive

o

Alignment fRighyliack W ﬂ o [C] Offset from Placement Paint: I:I Unda Easting: 000
Hen 0+000.000 ﬂ [ Extend Mainline by Length:

4
Help Tangential Direction: |y g~00'00.00" E ﬂ Unda
FRadius: 0.0000 ﬂ

[] Extend Mainline by Lendgth: Help Turnout

M arne; |5

[] Diftset from Placement Paint: l:l Unda

Turnat

Tumout Drezcription: ||:|'|'ggc 7 Narne: |5 |
Mame: L

ame E Type: [singe Description: [Ew4g-190- 163 |
Drescription: . E

: [Ew/ 43-130- 163 | Style: Rreoc7 Tope: singe 7

Tope: | Single 4 | Placement Paint: | e Style: | 4919063 Z |
Style: | 24919063 w | Hand: | Left Placement Paint: | 1 Z |
P t Point —

Acement Fon | i h | Orientation: | Leading Hand: | Left 2 |
Hand: | Left v | Frant Length: |2.?450 (Orientation: | Leading Z |
Origntatiorn:

Mainline Heel Length: | 45000

Turnout Heel Length: | 4.5000

Tumout Heel iz | Eent

1= 5.5 9 5[5, ) 5.3 J

= Bentley
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Create Turnout Connections

e Start with a single turnout and create a
connection to a new turnout (New in V8i)

— A simplification to minimize using the Turnout
Connection Editor for simple crossovers

- Ending turnout will match the beginning turnout.

— Connection is linear or circular — AED)
Beginning T
N:ﬂgﬂl;nlng UUUU | 1 = | ﬂ
Style: [eB076015 |
Active Heel: | st v |
c .
Leorg::cmn |U.DUDD | ﬂ
Radius: [0.0000 | #]
Ending T
Mame: |5 |
Desciiptian: [Ew 49-190- 163 |
Type: | Single 2 |
Style: | e4319063 v|
Aligrment; | Right Track hd | ﬂ
=1 Bentley
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— Crossovers
- Sidings

construction

relationships!

| WWW.BENTLEY.COM

e Used for more advanced
geometric constructions

e Editing an existing

e Maintains rules and

Turnout Connection Editor

Eeginning Element
Turnout Mame: | 1z

Turnaut Type: | Single

Tunout Sle: | 4REA #8 Sraicht v |

Active Heel. |4 w |

Connecting Element:

v| 4| Oststion [122:27.188 |+

TioRadus (0000 |
Heel Radius: |UUDD::|

Standard Sleeper Set [ gne -

Sleeper Set Length: (0000

Digtance to Last Sleeper i 0.000 |

Apply

il

Help

i Type Free | Length

| 1144
|Circular [ 74.90.
Linear [ 571.0497

O

Free = Parameter Ta.. Appled.
L]
-600.000 0.000
BE"0419.8" O

Ending Element
Turnout Mame: |19

Turnout Type: iSingIe v

Turnout Style: m|

Active Heel: |4 -

Ending Connection: (=) Turmaout ) Element (O Free Exit

| #] OiStetion: 1311128 | 4

Tip Radius: |0.000 |

Heel Radius |00007 |

Standard Sleeper Set:

[ ]
Sleeper Set Length: iU_DUU |
| |

|

Digtance to Last Sleeper. |

]

=3 Bentfley
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Resulting in models like these yards!

T Bentley Rail Track XM Edition
Fle Suface Geomely Evaluation Modeler Disfing Tooks Help

nramed- =8\% H—[%EE

Desctiption
ARERA #10 Straight Splt St
AREA #10 Straight St Switc
ARER #10 Straight Splt Swikc
ARER #10 Straight St Switc
ARER, #20 Straight St Switc
AREA, #20 Straight St Switc ¥ |
3

S = Bentley




[
Detailed Design Checking

e Includes I BT Em e B M)
- CEN Standards W
— Austrian Rail s I——Dfl—:lﬂ
— Danish Rail N E—

| Min. Speed (kmph} !150_0000 |

— Dutch Rail S o
- German Rail e oo
~ Transrapid Pk St

e Execute as you design | e L

— Interactive + passive

e Execute as a post-design process
— Ideal for checking a consultant’s design

e Written to match the railway’s requirements
=1 Bentley
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Display and also design check

FElle Suface Geomety Evaluation Modeler Drafting Tools Help

Lipheriel vE=eSw B X5 EE
Name | Descriptia A |
= 2 Geometry Projects - ARER #EE |
(= Default ek AREA #3 2
=3 AREA #8 ¢
B ceometry | B3 Proferences | € 00 | 0| AREA ”if‘:’

Ready

Data:
|Dbiect |P|efik |Suffix |F'rec:\si0n Format MNarme
Turhout Close
[ Recant Tumout
[ InVertical Curve
[<] Orphan Turnout
[ Overlapping Tumout
. [ Mame & Description FRails
e : e Cay — - [ .1 Station 0123 SHEIEES
. T [ .1 Paint tuinout
G i o : [ .0 Station 0123 $+353.58
s [ .0 Pairt
1 O 2Paint
— [ .3 Paint
’ [ 54C Mose & Crossing
o <] Shurt Paint
. [ Equilivalent Fiadi 0123 Rails .

Apply

Preterences

Help

Symbalize Unbent Tumouts Symbolize Bent Turnouts
Dirop Station Equation Names

= Bentley
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|
Working with Leading Suppliers

e Reading data from Plasser & Theurer's EM-SAT
geometry measurement system

- Advanced long chord measuring resolved to real world
CooO rd | Nna teS ' ¥ Import EM-SAT |

Add A3 Cogo Points

. n Stich Lage Stich H » e © Ypurweite [#] &dd A5 Horizontal Regression Points to Active &lignment

Datum: 30.05.07 00:30:20 Orientation

232193.4940 232149.480 “lagld1Z.2e0”  “lagld12.FI4" 49.4] OFrwee

232198.940  0.0000  0.0000  0.0036  1.4316 232195.940 0. | |

232185.000  0.0054 -0.0151 -0.00E0  1.433% 232185.000 0.

232180.000  0.0078 -0.0175% -0.0053  1.435% 232190.000 0. | |

232185.000  0.0082 -0.0136 -0.0109  1.4350 23zlsb.000 0. | |

232180.000  0.00B2 -0.0086 -0.0068  1.4344 232180.000 0.

232175.000  0.0057 -0.0112 -0.007%  1.4357 23217h.000 0. | |J

232170.000  0.00B4 -0.0088 -0.0046  1.436% 232170.000 0.4 () Fixed

232165.000  0.0052 -0.009% -0.0047  1.4356 23216b.000 0. Geometry File Name:

232160.000  0.0026  0.0017 -0.0066  1.431%2 232160.000 0. |D:\Documents and SettingstRichard Bradshawity D |[:]

232155.000  0.003% -0.0080  0.0002  1.4334 £3218b.000 0.

232150.000  0.0004 -0.0008  0.00Z0  1.435% 232150.000 0.0 EM-SAT File Name:

232149.490  0.0000  0.0000  0.00EE  1.435% 232149.480 0. |D:\DocumentsandSettings\Hichard.Bradshaw\My Docu |E]

Datum: 30.05.07 00:31:10

232149.440 232099. 320 “lagldlZ.gen” “lagldl2.FI%" 50.15° 1 0 0.000 0 0 1

oo oo oD oD o0 00D O @m DD D DD oD o T

232148.490  0.0000  0.0000  0.0026  1.4361 232148.490  0.0000  0.0000  0.0000
232145.000 -0.0010 -0.0023  0.0019  1.4321 232146.000  0.0000  0.0000  0.0000
232140.000 -0.0003  0.0057  0.0003  1.4333  232140.000 0.0000  0.0000  0.0000
232135.000 -0.0002  0.0140 -0.001F7  1.4330  232135.000  0.0000  Q.0000  0.0000
232130.000  0.0071  0.0227 -0.0034 1.4342  232130.000 0.0000  0.0000  0.0000
23212b.000  0.0047  0.0389  0.0017  1.43k8  E3E126.000  0.0000  Q.0000  0.0000
£3Zlz0.000  0.00v4  O.0%19  0.00049  1.4300 E3ELZ0.000  O.0000  O.00000  0.0000
232115.000  0.0065  0.0460 -0.0043  1.4330  232116.000 0.0000  Q.0000  0.0000
£3Zl110.000  0.0046  0.0113 -0.0025  1.4340  E3E110.000  0.0000  Q.0000  0.0000
232106.000  0.0040  0.0038  0.0033  1.4330  232106.000  0.0000  0.0000  0.0000
£3Zl0o.o00  0.0004 -0.0009  0.0079 1.43ER E3EL00.000  0.0000  Q.0000  0.0000
232099.320  0.0000  0.0000  0.0076  1.4339  232099.320 0.0000  0.0000  0.0000

= Bentley
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[
Usability

e Configurable list views

— Right click in list view title and check on / off
columns

* Cant Alignment Editor, E”E”‘s__q

Design Checks. ..

Horizontal Alignment:

e Resizing dialogs

T... | Station 5. Radiuz Length Tra.. EqC.. A CantDr...

- Cant A/ignment Editor TS 0+300.000 150 00000 150.000. Clothoid 0.0 oo oo

SC 1+050.000 150 2200.00...2150.00.. Circular 1207 750 457

v Type

. 05 200000 150 2200.00.150000.Clatheid 1207 7650 457
_ h k I t t ST 350000 150 00000 145000 Linear 0.0 oo oo
C eC n eg r I y TS 44800000 150 00000 150.000. Clathoid 0.0 00 00 v Res
SC 44350000 150 22000, 120000 Chcular 1207 750 457 v length
05 E+150000 150 -22000. 150.000.Clathoid 1207 760 457

nn nn nn

- Review / Edit Regression PoiN~ e S B | |
— QOthers... -

v App. Gradient

Repart

= Bentley




|
Updated GUI Presentation

View Stationing

View Station &Offset
View Curve Set

View Vertical in Plan
View Switch Height Plan
Others...

e Consistency

25 Wiew Stationing
& B

Fegular Stations

Cardinal Stations

Fls

Station Equations

Event Paints

e Implement tree view and grids for various
geometry view commands

o Vies
25 Wiew Stationir g Data:

General | | Obiject |F'I eeeeee t | Prefix |Suffix |Precisi0n |F0rmat |Name
Fegular Statio [ Station In 0123 s+sss 55

g Cardinal Stati [ Morthing 0123
Pls Easting 0123
Station Equations O Cant T i
Ewvent Paints
Radius + 4
Transition B ad
\E::f o Stati (] Omit POB and POE [ Swap Point Abbreviation and Station

Display Or: (&) Multiple Lines (O Single Line
Leaders:
| Object | Length |Angle | Relative Tol Mame |
Leader Line Frop Horizontal
[ Segment 1 | 0.1000 0°00'00.00" | Alignment

[ Segment2 | 100.0000 | 0°00'00.00" |1

Apply ] [Pre[ eeeeeee ] [ Cloze ] [ Help

= Bentley




[
in V8iI (General)

- Roundabouts was added to the InRoads
Group install. Activate the roundabout
functionality by clicking a command such as
the Civil Library Browser under MicroStation
> Tasks > Civil > Roundabouts.

— Civil AccuDraw is new functionality similar to
MicroStation AccuDraw with added civil
engineering functionality. Access Civil
AccuDraw through the MicroStation Tools
menu.

— Civil Global Positioning System adds civil
engineering functionality to the MicroStation
> Tools > Geographic > Global Positioning
System (GPS) command.

= Bentley
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in V8iI (General)

— Horizontal Element > Edit Horizontal
Element. The Maintain Element Connectivity with
Minimum Movement allows the user to change the
geometry a line or a circular arc and have the
adjacent elements also update. The option utilizes
the component technique of fix, float and free to
re-compute the geometry.

- Regression > Edit/Review Regression Points. The
Select button is now called Select Only. This
button will only select points for regression. The
user can still do <Ctrl> + Select to include points
in the analysis. The user can still <Shift> +
Select to include points in a fence in the
analysis. Also, the Regress button is now called
Select & Regress. This button will allow the user
to select the regression points and automatically
perform the regression. The software will stay in
this heads-up mode to select and regress multiple
elements, until the user rejects. These changes
apply to both the Edit / Review Horizontal
Regression and Edit / Review Vertical Regression
commands.

= Bentley




[
in V8iI (General)

- Regression > Edit/Review Regression
Points. The columns are now
configurable.

- Regression > View Regression Points
and Evaluation > Profile > Annotate
Profile > Horizontal and Vertical Slew
leafs. The ability to display the slew
values in millimeters was added.

— Regression points are now removed
from the buffer when the
corresponding cogo point is deleted.

= Bentley




- Translators > Import EM-SAT was
added to import data from a Plasser &
Theurer survey machine.

- View Geometry > Stationing. The

ability to display cant annotation at a
user defined interval was added.

- Superelevation > Cant Editor. The
columns are now configurable.

= Bentley




— Geometric element freedoms are now
maintained with the data for the life of
the data. The following commands
are affected:

Geometry > Horizontal Regression >
Multiple Horizontal Element
Regression Analysis

Geometry > Vertical Regression >
Multiple Vertical Element Regression
Analysis

Geometry > Turnouts > Turnout
Connection Editor

Geometry > Turnouts > Create
Connection

= Bentley




— Horizontal Regression > Multiple
Horizontal Element Regression
Analysis. Editable Applied Cant fields
were added for the Beginning and Ending
Elements and an Applied Cant column was
added in the Connecting Element list.

— Horizontal Regression > Multiple
Horizontal Element Regression
Analysis. If the Beginning Element is the
first element in an alignment then the
user will be able to edit a linears
tangential direction or a circular arcs
radius. In a similar manner, if the Ending
Element is the last element in an
alignment then the user will be able to
edit a linears tangential direction or a
circular arcs radius.

- Horizontal Regression > Edit/Review
Horizontal Regression Points. Quick
Regression was added.

= Bentley



— Transition spirals. The cubic parabola
spiral implementation has been enhanced
for Czech Railways. The primary
difference is the Czech cubic parabola is
defined by the length along the spirals
tangent rather than the length along the
centerline.

— Transition spirals. The cubic parabola
spiral implementation has been enhanced
for New South Wales, Australia.

— Transition spirals. The software has been
enhanced to also include the America
Railway Engineering and Maintenance
Associations cubic spiral. The AREMA
transition is based upon degree of
curvature defined as chord definition.

— Turnouts. Combined turnouts and the
Switch & Crossing (S&C) style of turnouts
into a single set of functionality. Within
the Create Turnouts and Create
Connection commands, the classical style
of turnouts now has all of the applicable
options that S&C has. 75 Bentley




— Turnouts. The software now attempts to
re-establish orphaned turnouts.

— Turnouts > Display Turnouts. The abilit¥
to display the station at the beginning of a
turnout was added.

— Turnouts > Display Turnouts and Display
Turnouts in Profile have been converted to
grid views.

— Turnouts > Create Connection was added.

— Create Vertical through Turnouts. The
computations were simplified to always
copy & transform elements to the non-
controlling vertical.

- Drafting > Network Rail Extensions was
added to display turnouts using Network
Rail methodology.

— Light Rail Manufacturing > Annotate Rail
Offsets has been enhanced.

— Utilities > Design Checks > Dutch Rail tab
was added.

= Bentley



Bentley Rail Overhead Line

A new product for the creation of overhead line equipment
for electrified railways

= Bentley




DESign PI‘OCESS Reference
Lines
e Reference lines T Wire Run
End Conditions
e Wire runs + +
e Connections o Other
A Wires
e Wire height and stagger + +
¢ Stru Ctu res Wire Run Height Calculate Loads
e Other equipment + +
Structures E qgirrtre\:ent
=1 Bentley
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Reference Lines

e Place manually at known locations, relative to
fixed locations, or automatically

- Works around exclusion zones (i.e. underground
utilities, etc.)

Wil Reference Lines >

Mame: |AutoF\efLine |l ZA;’L[IE_'“ Method: |Auto “ ‘ Apply
“Stat /Erd | Mangins | Spacing| Cloze
Start Location _ .
: e ~mm ] Catenary Systems r5_<|
Selection Method: | On Track >| ES
Methodof (o o 3 _ Name: | 54.9/89 V| Mew
Measurement | E¥trapolation between waypoints bl New
Track: [RIGHT TRACK_D - RIGHT TRACK_0 v B TS Yl DEES
X — = = . 3 Max. Span Length [m] B0
Digtance: 2 345 | Kilometer v| Max. Wire Fiun Length [m] 1300 Copy
bin. Curve R adiug [m] u]
Max. Span Difference [m)] 10 -
it Mominal Encumbrance [m) 1.3 wiire Types...
e e Min. 'wire Height (m) 52
= 1 gger Radius...
Selection Methad: On Track w : tax. Wwind Blow-off (m) 1]
Max Speed (kmndh] 120
Method of T 2 + =
Measurement | Extrapolation between waypoints V| Mominal wire Height [m) 5.5
Ticki [LEFT TRACK_0 . LEFT TRACK 0 v ® e g ) o
= ominal Stagger [m .
Distance: 11.492 | kilometer v| in. Span Length [m) 1]

= Bentley
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Wire Runs

e Wire runs associated with network track paths

Start Anchor Mast Track served by wire

Design Wire Run
Other Wire Runs

Start out of running Mast
£ { Start in running Mast

X

==

Name: |Auth|re v | [ Apply ]
Catenary Spstem: |5 49459 - Dggloom
el —- | P | I Start Location -_F'leferences
‘ ‘ Selection Method: [T]
elp
j w: 195781663 |+
v: [1359172m12 | -
. [ Delete |
Fixed Mast z o | =
A
End in running Mast
) End Location
End out of running Mast Selestion Method:
End Anchor Mast % [1957950.24 |[#
v. (125947337 |
z [o |
Edit Path
Find | [1-RIGHT TRACK D v

= Bentley
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I
Height & Stagger

e Modify & edit wire
staggers

e Automatically calculates
— Wind blow off
- Axial forces
- Etc.

e Display design violations!

mE
of 5] 2k
‘ A D

e Customizable to specific |-
railway standards!
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Structures

- Mast - single
- Portal
- Assembly

multiples

o Utilize templates

e C(Create individually or in

e Structures types include:

% [1957019.995

. 135318078

z [o

End Location

. |1957926.735

v, [1359415.708

z o
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Edit Str
rueture Ny ight v/ Template Mame: |- | Sublype ;|- | @, @ [ Dynamic Scale fpok
i B STAUCTURE EQUIPMEN  V=n T [FRONT >
B s
P S -
Canflate
— Structures T

- In-span equipment
- Wire tension equipment

nnnnnnnnnnnnnnnnnnnnnnn

VienZ [goTToM.

o User defined Templates

- Made of assemblies HH e
e Made of components
e Graphic & non-graphic data

e Create once, use over and
over!
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Wire Run End Conditions

e Mid-Wire Tension

e End Wire Fixity/ Tension

Template: Fost Restraint ta Foundation Termplats: 26m Wire Tension
Fiestraint Post Tenzioning 'Wire Fun Close
Stiuctus: [16/81 - Posl Left A 3 | Stucture:  [16/81 - Post Left AR 3 =
Line Post 16/8.1 v| wire Run: [ sutgwire v
Hep

W&l Wire Tension

Template Attach | Attached Aszem | Structure Attach Mew Anchar Point |Anchor Paint 2| Mew
Restraint Post Restraint  Restraint Delete Anchor Post Delete
Stucture ID: | 5 - i
|S|ng|e Track - Post Right ‘ @
PestD:  [Pals 12/8.1 v

Anchor
R — Template Attach | Attached Assembl | Structure Attach
Stucture |0 e Tension Weights  Anchor
i Support Wire E quiprnent
Fost 1D:

Anchor Location

Selection Method: | Free Location

®: |U ‘*
Anchor Location i |D ‘
Selection Method: 2 |D ‘
¥ 1957849 395 |
v: 1359244 215 |
z |I] |
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[
Other Equipment

v

i
|
ey * — . .1-_- aie
W |
Fao [P o
i —————— - AR T

e Transformers

e Post restraints

e In span equipment

e Span bonding
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Re p o rti n g A D:\Projects\BVK\work in progress\Test Data\Pilot\report__Constr... B@|@
I

File Edit View Favorites Tools Help h

P Bk SERFEEN A 7 Search

leFavorites @ | (- 2 @ - @ B3

Address l@ D:\Projects\BVK\work in progress\Test Data\Pilot\report__Construction.html v : B Go | Links
Googler | v| [Glgearch - @ &+ &~

~

Structures - Construction

I Le p O rtS |Structure Name Construction
Component Name  Component Items
- X M L / X S L Ttem Name Ttem Description . .Q'uanﬁtj,"

SH1300 A 242 T = =
0418190 |Skyddshuv av plast fATr 42mm rA%r 3

- L ) Item Name iItE:m Description Quantity
Linjestolpe 16/8.1 e T
) e(: I n g 0411039 [Linjestolpe med fot $16/8.1[1
Ttem Name Trem Description |Quantity .

10413127 ;ToppkonsoL 1A%ng trefas fA%r injestolpe

- - 0421224  |StA%disolator 140/35kV pinntvp av porshin |
. I S O I I l a e rI a S lang 3fastopp linjestp 0424064 | Najningsspiral toppnajn fA%r 99mm?2, 85mm nacke

o L e

5271951 |Skruv M6S 8.8 FZV M 20x220 2

16/8.1 A-B Vanster 2 3 Mutter M6M 1SO 4032-8 FZV M 20 2

e Equipment pick lists = —
q p p [Ttem Name \Ttem Description [ Quanh'h |

Typ5 I = = -
i 0411220 |Fundament med fot fA%r brygg och viktavspAnningsstolpe 1

Connection Point Ttem Name Ttem Des cription Quantity

Track Centreline Ttem Name Item Description Quantity

Right Rail Ttem Name |[tem Description Quantity |
Left Rail [Ttem Neme Item Description Qua.ntrt\. |
Ground [Ttem Name [Trem Des cription Quantity

Component Name Compnnmt Items
Ttem Name |Item Description ; .Q'uan&t}.' |

SH1300 B 252 T o =
0418190 |Skyvddshuv av plast fA%r 42mm rA%r |3

Item Name |Item Descrintion Chuantitv
&] Done ¥ My Computer
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Overhead Line Modeling...
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