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Design of heavy rail OLE "SR

Existing and new system_s

Scheme and detailed design

Allow local rules configuratiog

Integrated into design processs

2 | WWW.BENTLEY.COM
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BROL - System

Reference L
(Span distance et

Wire Design
(connection point:
height and stagge

Structures,

(selected from ter
and placed in mod

Wire Tensiol

and mid-span ancl

Other
E_quipment,

A .

Reference
Lines

!

Wire Runs

!

Wire Run
End Conditions

!

Connections

!

Other
Wires

!

Wire Run Height

Calculate Loads

!

!

Structures

Other
Equipment

ulate Foundation
5 (export results to third

e reports in XML

1at (structural and wire

Export Bill of
uantities in XML

Links to other

xport Production
vings (plans and cross
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Wire System
e Carrier Wire.
e Catenary Wire.

Stagger Calculations

e Registration Arm Axial Force.

e Wind Blow Off Left / Right.

e EU Pantograph Blow Off
Exceedence.

e EU Maximum Wind Blow Off.

4 | WWW.BENTLEY.COM

Span Lengths

e Algorithms based upon
catenary system.

Height Calculations

e Carrier Wire Sag.

e Chainage.

e Gradient.

e Isolation Distance.

e Mid Span Encumbrance.

= Bentley
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* Place manually at known locations,
relative to fixed locations, or
automatically based upon rules.

Reference Lines
Marne: | Demonztration

i+

| Start /End | Tracks | Marging | pacing]

Start Location

Selection Method:

| On Track

Method of [ E
Measuremen EE°'E“°” between Sy
Track: WM bAAIN_3 - DOWH M2

Distance: 53_243

End Location

Selaction Method: | Free Location

®: |3623153
v [1344024
7 [0

Reference Lines

Mame: | D emonistration

v #Hr

| Tracks | Margins | Spacing

Auta
2o

Reference Lines

Nane: (Dot v] 4] 21

Start /End Tracks| Margins |Spacing

Reference

Name: [Demerstaion v | 4| -

Start /End | Tracks Margins| Spacing |

Angle
() Relative

Rotatior: |E -

Angle:

200w MaIN_3

Base Line: [ 2.00wH MAIN_3

—

Reference Lines

Left Extension; 5

Right Extension: |5

Reserved Area

Left Margin:

Frant Margin:
Right Margin:
Back Margin:

Method: |Aulo Reference Spacing Algarithm

=

Initial5 tagger Left
tinimumStagger 03

CatenarySystem
Catenary system name

5| WWW.BENTLEY.COM
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* Wire runs associated with track paths in network

— Start Anchor Mast

— Start out of running Mast

{ Start in running Mast

Track served by wire
Design Wire Run
Other Wire Runs

End in running Mast j

End out of running Mast
End Anchor Mast —

6 | WWW.BENTLEY.COM
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L] Height and Stagger

Wire RunName: |}

..-.- e

| EU Pantograph <

b ﬁ I~ ShowChainage [~ Show Stiucture Name

-~

Refl01_15 Refl01_186

Ealllne

-
¥ || Tumout Display

Stagger.
w

Close

Help

Syrbology,

Frint

Motes...

Ffkl B

Action
(%) Select Points
) Insert Points

() Delete Paints

it

Start Height:

=

Start Encumbrance:
End Height:

End Encumbrance:

|

-
Catenary and Contact

7 | WWW.BENTLEY.COM

D e

B¥l wire Run Height and Stagger Display

Test Colors
Apply

e e R
Track: Adiacent Wi Stagger o @
Track Diagram: D Current Wire Height; (]

e ® stagger Calculations
tidfacen! Tiack Stagger Arow: [ e AXxial force.

Suteces Ll eEU blow-off exceedance.
st eEU maximum wind blow
Line 1: off.

Lo eWind Blow off left

tj *Wind blow off right

Ot Gt Height Calculations

Line 1: eCarrier wire sag.

les eChainage.

e ] eGradient.

Line 4:

eIsolation distance.
eMid-wire encumbrance

N
Additional analysis routines can

— be added to suit Client’s
requirements

= Bentley
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Structures types include:-

— Mast —single

— Mast — pair

— Portal

— Headspan (future development?)

Place individually or in multiples

Templates are used to save
repeated effort and encourage
standardisation

8 | WWW.BENTLEY.COM

m Create Structure

Template: ' Z-track Portal i
: o .
Methad: i.smghg ‘ii m
Clazsification: E-N i v.i
Start Locahion
Selection Method: | Free Location v |
|

End Location
Selechion Method;

P =0 3

= Bentley
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End Wire
Fixity tension
Mid-Wire
Fixity
Templates

save repeated
effort

9 | WWW.BENTLEY.COM
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Earth Return
e Transformers
e Post restraints
e In span equipment

e Span bonding

10 | WWW.BENTLEY.COM

e Wiring for 3-Phase or

| Wl Other Wires - New

wiire Type: | E arth Return

Wiename: | Earth001 |

Start Location
Selection Method: | On Track, hd |

tethod of
- — teazurement

Track: | TRACK DB_0 - TRACK 05_( + | #|

| Interpolation between wappoints |+ |

Distance: (0122 [ kiometer v |

End Lozation
Selection Method: | On Track, hd |

bdethod of
teazurement

Track: | TRACK D5_0 - TRACK 05_( + | |

| Interpolation between wappointz |+ |

Distance: (0184 [ kiometer v|

Support Poir | R |

Find Awvailable Support Pointz |

&
| NS T
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Calculate Loads

External calculation programs
(Only BARTRAD at present).

Exports in XML format.

~— /
4 Wl calculate Structures

Method: | Auto Calculating Algorithm

Outputhdethod MeszageBox
FileM ame

| WWW.BENTLEY.COM g = 12) nﬂeg'




W4l Create Re port

Select repart

Apply

12 | WWW.BENTLEY.COM

Report Twpe: | Syycture Report V| [ Yiew Feport l
Close
Description: Reparting engine for filkering stucture data -
B Bentley InRoads Report Browser. - D:\Proj\Bentley OLD Italian Demo\Casalina\New Structures.xml
File Tools Help
I:I til:lr'lS ]C:\Program FileshBentley\Bentl ~
P 5 Assembles Structures - Construction
7 Schemas L
ﬁ;_jugturetﬁe?orts i Structure Name Construction
i H ONSrUCHon. Bl
Start | End |_ Locations. xsl
. Notes.x§| B Bentley InRoads Report Browser. - D: \PrOJ\Bentley OLD Italian Demo\Casalina\Wire_NEWOD2.xml
Selection Method: | | &2 Otheiwiesxs Fie Tools Help
i @ “wfireFuns. xsl
M Ethl:ld DI; |:[ Templates IC:\Program Files\Bentley\Bentley Rail Overhead Line W8 9%<ML Data\ -~
[rtd 152 Wi un Fieports —— Wire Runs - Span Lengths and Gradients
Measurement | MY =
i _Themes I Schemas
A format. sl 127 Shucture Reports = z T F =
Tran:k: TH 9 e 2 Tenpleles Wire Run Name First Attac{l}l( Po:}t Location |Second Aﬂ?;h Pz]lnl Location Length | Gradient
E Shawill sl = wie Fun Reports e o
g ; H EalenarySyslemHadllStagger wel NEYWOD2 (15751.622, 26630.362, 56.268) | (15771.716, 26503 483, 55.955) | 51.005 0.0
D 1zbance: 'I _EF Struclura w7 NEWDO2 (15771716, 26583483, 55.955) | (15793.145, 26530 BES, 55.7596) | 57.000 on
SupportPointD stails. xs! MEWWDOZ2 (15793.145, 26530.665, 55.796) | (15813.524, 26481 738, 55.678) | 53.002 0o
o Thgﬁ:m“ﬂgh‘-“s‘ NEWOO2 (15613.524, 26481.738, 55.678) | (15831.773, 26434.278, 565.503) | 50.848 0o
Singl A format szl NEWDO2 (185831.773, 26434.278, 55.503) | (15838.962, 26417 884, 55.441) | 17.901 on
% ?xm‘“:s“ NEWDO2 (15635.952, 25417.884, 55.441) | (15847 603, 26394803, 55.356) | 24.645 0o
; ; ’ NEWWOO2 (15847 603, 26394.803, 55 355) (15865.972, 26351 289, 55.154) | 47.232 0.0
D:ProfsBentley OLD | NEWDD2 (15865.972, 25351.289, 55.194) | (15854.758, 26303.699, 55.079) | 51.175 00
NEWYDO02 (15804.7566, 20303.699, 55.079) | (15900.754, 26265773, 54.958) | 41.165 0.0
NEWDO2 (15900.754 , 26265.773, 54.958) | (15912.564, 26234 858, 54.934) | 33.052 oo
MEWWDOZ2 (15912.564, 26234.8583, 54.934) | (15926883, 26200590, 54.862) | 37168 0o
NEWDOO2 (15926.883, 26200.590, 54.862) | (15939.021, 26168297, 54.704) | 34.483 o0
NEWDO2 (15939021, 26165.297, 54.794) | (15955.840, 26127 052, 54.708) | 44.543 oo
NEWYDO02 (15955.640, 20127.052, 54.708) | (15971.264, 26005745, 54.622) | 44.023 0o
RIFMWITY FMEQ71 IR4 IENRA 745 £4 BN MEQON N7 IEN36 188 &4 A7M N A nn
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What's New in BROL V81 SELECT series 1

e |n Built CAD functionalities

« BROL commands as Task Navigation

 Network model based on Bentley Rail Track geometry

Section generators

e |nternationalisation of BROL

13 | WWW.BENTLEY.COM

« Create/Edit Equipment/Structure library using MicroStation cells

« Drawing production and annotation tools — Plan and Cross

= Bentley
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* Production drawing tool.

[ ON
w‘q&ﬂ\_‘g\»
r&‘\;‘v&\.ﬂv— ,&-—\,’« .;L\\ &

NS

Ennnnan]
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 Templates are made from assemblies.

 Assemblies have connection zones.
* Place assemblies into templates.
 Templates are parametric.

« Templates are user definable.

e Hierarchy.

e Associate 3D model or graphics.

15 | WWW.BENTLEY.COM

 Assemblies are made up of components.
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Assembly Library Management

 Assembly geometry held in cell library .dgnlib

« Typically create dgnlibs for different types of
assemblies or system types

MicroStation

program to operate

16 | WWW.BENTLEY.COM

« BROL uses cell folder containing multiple .dgnlibs

o Set location for dgnlibs, this location must be set in

 Note: BROL has a default set of cells required for the

= Bentley

entley Systems




Assembly Models

1 assembly =
1 model in dgnlib

Models

i?g Active File = \L‘j

Type |2D.-"3Di Mame / | Dieseription _:j
E I 035434036 UC Mast 356x358-8600
E P 035434088 UC Mast 356x258-8800
E P 035434090 UC ast 356x358-3000
E 0 035434092 UC M ast 356x358:9200
& [ 035434094 UC Mast 356x358:3400
E P 035-434-0096 UC ast 356x358=9600
E 0 035434098 UC M ast 356x358=9500
E P 035-834-0mx Baze UC Mast 2542545
E P 035834050 UC Mast 2542545000
E P 035834052 UC Mast 254x254:5200
E P 035834054 UC Mast 254x254:5400
E 0 035834058 UC Mast 254x254=5600
E [ 035834058 UC Mast 254x254=5500
& P 035834050 UC Mast 254x254=6000
E 0 035834052 UC Mast 254x254=6200
E f 035-834-064 UC Mast 254x254x6400
E I 035-834-056 UC Mast 254x254=6600
E 0 035-834-068 UC Mast 254x254=6500
E P 035834070 UC Mast 254x254=7000
E 0 035834072 UC Mast 254x254:7200
E F 035-834-074 UC Mast 254x254=7400
5] f 035-834-076 UC Mast 254x254=7600
E 0 035834078 UC Mast 254x254-7800
E P 035-834-080 UC Mast 254x254=8000
E I 035834082 UC Mast 254x254=8200
E 0 035834004 UC Mast 254x254=8400
& P 035834086 UC Mast 2542549600
E 0 035834008 UC Mast 2542548800
E f 035-834-090 UC Mast 25425423000
5] P 035834092 UC Mast 254x254=3200
E 0 035834094 UC Mast 2542543400
E 035-834-096 UC Mast 2542549600

] ; LT M C

El £ A08-001-006_ERB00-700_R3800-4000 Cantilever &im - Pull
E P A0S-001-006_EG00-700_F4000-4200 Cantilever &im - Pull
5] 0 A0B-001-006_EE00-700_R4200-4400 Cantilever &im - Pull JLLLI
E £ ADE-001-006_E700-800_R3800-4000 Cantilever &im - Pull
E P A0S-001-006_E700-300_F4000-4200 Cantilever &rm - Pull
E P A0B-001-006_E700-800_R4200-4400 Cantilever &im - Pull
E P A0S-001-006_ES00-900_F3300-4000 Cantilever &im - Pull
E £ ADE-001-006_ES00-300_R4000-4200 Cantilever &im - Pull
E P A0S-001-005_ES00-900_R4200-4400 Cantilever &im - Pull
E P A0S-001-006_E900-1000_R3800-4000 Cantilever &im - Pull
E 0 A0S-001-005_ES00-1000_R4000-4200 Cantilever &im - Pull
E £ ADE-001-006_ES00-1000_R4200-4400 Cantilever &im - Pull
& 0 Defaul Master Model
E 0 Lattice post 5200
E P Lattice post 6000
El Lattice post GE00 -

d | o

17 | WWW.BENTLEY.COM
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Level of Detall

e All cells should have attachments and nominal
extents

« Content may vary according to level of detail required
In final model, simplest to complex:-
— Texture on rectangular plane surface
— Stick diagram
— Simplified 3D model
— Detailed 3D model

 Assemblies modelled at different levels of detail may
be mixed in the same design

18 | WWW.BENTLEY.COM g Be nﬂeg'
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Texture

o Suitable for simple design and quick representational
type VR

§=-— By - OEC
3 i - ll:__ PR - [rm———— PR FrL " e [ e a—— . B b il R L By e oA LN T -
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Stick Diagram

« Suitable for drawing production, not good for 3D
visualisations

- =] - W
G v | st | st | v [ St b [ 1 e e Y St | [ i i [ ) e | B S STRRES R b 0 S A
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Simplified 3D

e Good for 3D visualisation for clash detection,
reasonable visual fidelity

Q-0 - -]

21 | WWW.BENTLEY.COM
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Detailed 3D

 As complicated as you need. High level of detall
drives model size and processing time.
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W4l Create Re port

Select repart

Apply

23 | WWW.BENTLEY.COM

Report Twpe: | Syycture Report V| [ Yiew Feport l
Close
Description: Reparting engine for filkering stucture data -
B Bentley InRoads Report Browser. - D:\Proj\Bentley OLD Italian Demo\Casalina\New Structures.xml
File Tools Help
I:I til:lr'lS ]C:\Program FileshBentley\Bentl ~
P 5 Assembles Structures - Construction
7 Schemas L
ﬁ;_jugturetﬁe?orts i Structure Name Construction
i H ONSrUCHon. Bl
Start | End |_ Locations. xsl
. Notes.x§| B Bentley InRoads Report Browser. - D: \PrOJ\Bentley OLD Italian Demo\Casalina\Wire_NEWOD2.xml
Selection Method: | | &2 Otheiwiesxs Fie Tools Help
i @ “wfireFuns. xsl
M Ethl:ld DI; |:[ Templates IC:\Program Files\Bentley\Bentley Rail Overhead Line W8 9%<ML Data\ -~
[rtd 152 Wi un Fieports —— Wire Runs - Span Lengths and Gradients
Measurement | MY =
i _Themes I Schemas
A format. sl 127 Shucture Reports = z T F =
Tran:k: TH 9 e 2 Tenpleles Wire Run Name First Attac{l}l( Po:}t Location |Second Aﬂ?;h Pz]lnl Location Length | Gradient
E Shawill sl = wie Fun Reports e o
g ; H EalenarySyslemHadllStagger wel NEYWOD2 (15751.622, 26630.362, 56.268) | (15771.716, 26503 483, 55.955) | 51.005 0.0
D 1zbance: 'I _EF Struclura w7 NEWDO2 (15771716, 26583483, 55.955) | (15793.145, 26530 BES, 55.7596) | 57.000 on
SupportPointD stails. xs! MEWWDOZ2 (15793.145, 26530.665, 55.796) | (15813.524, 26481 738, 55.678) | 53.002 0o
o Thgﬁ:m“ﬂgh‘-“s‘ NEWOO2 (15613.524, 26481.738, 55.678) | (15831.773, 26434.278, 565.503) | 50.848 0o
Singl A format szl NEWDO2 (185831.773, 26434.278, 55.503) | (15838.962, 26417 884, 55.441) | 17.901 on
% ?xm‘“:s“ NEWDO2 (15635.952, 25417.884, 55.441) | (15847 603, 26394803, 55.356) | 24.645 0o
; ; ’ NEWWOO2 (15847 603, 26394.803, 55 355) (15865.972, 26351 289, 55.154) | 47.232 0.0
D:ProfsBentley OLD | NEWDD2 (15865.972, 25351.289, 55.194) | (15854.758, 26303.699, 55.079) | 51.175 00
NEWYDO02 (15804.7566, 20303.699, 55.079) | (15900.754, 26265773, 54.958) | 41.165 0.0
NEWDO2 (15900.754 , 26265.773, 54.958) | (15912.564, 26234 858, 54.934) | 33.052 oo
MEWWDOZ2 (15912.564, 26234.8583, 54.934) | (15926883, 26200590, 54.862) | 37168 0o
NEWDOO2 (15926.883, 26200.590, 54.862) | (15939.021, 26168297, 54.704) | 34.483 o0
NEWDO2 (15939021, 26165.297, 54.794) | (15955.840, 26127 052, 54.708) | 44.543 oo
NEWYDO02 (15955.640, 20127.052, 54.708) | (15971.264, 26005745, 54.622) | 44.023 0o
RIFMWITY FMEQ71 IR4 IENRA 745 £4 BN MEQON N7 IEN36 188 &4 A7M N A nn
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Detailed 3D

* Good for high end visualisation using Luxology
engine.

Note: in this case the model was created manually not using BROL. It
shows the level of detail and visual fidelity that can be achieved.
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v Automates standard workflows

Bentley Rail Overhead Line for design of traction power

systems
TN

nzfeerﬂ.f,‘ée v Provides accurate information for
<. line TN design decision support

Other

Equipments Wire runs v

Delivers data for construction,
Bills of Materials, project costs,
on-site delivery schedules and
pick lists

> Bentley

Calculation Ra" .. .
of Load Overhead Improves productivity during

Line both design and construction

\/-\ v' Delivers complete set of
_ information for the long term
Other Wires ~ [— MHeight maintenance and asset

management of the system

Placing
Structures

v Integrates with Bentley Rail
Track
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Questions....

Image taken from Bentley V8i Virtual Reality model of Luton Station
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