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2009 NORDIC CONFERENCE

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

1. LESSON NAME: REGRESSION ANALYSISON EXISTING TRACKS

L ESSON OBJECTIVE:
This lesson will show how to use the regressionyaigfor existing tracks

1.1 EXERCISE: REGRESSION ANALYSIS
This exercise will guide you through the stepsdbainew alignment on survey points.
The regression analysis allows you to find the Beatignment based on survey points.

1. Load the file _work.dgn
2. Load the file Regression.alg
3. View the cogo points V1* Geometry > View Geometri{arizontal Annotation ...

i
Main |Tab|ing| Styles I
Apply Style Filter... |
{* Aszighed  Active [ Dvenwrite
Hel
Harizontal Alignment: IDefauIt j Ll
Cago Paints; IDefauIt j
r— Haorizontal Alignments — Cogo Paints
Inchude: I ﬂ Include: I\,f']* ﬂ
Selected: Selected:
MHame |Descri... |Slyle | M arne |Descri... |Sty|e |;|
1 _001 Default —
W1_004 Drefault
W1_007 Drefault
W1_010 Drefault
W1_012 Drefault
W1_015 Drefault
W1_017 Drefault LI
 Dizplay Annotate
¥ Puaints ¥ Puaints
[ On&lignment [~ Ewent Points [ Elements
[~ Off-dlignment [ Station Equations [T Duplicates
" Elements [ Dual Dimensions
™| Badials ™| Tangerts [ Tip&lernate Styles
[~ Chords [T Subtangents ™ Extend Beyond Element
[ Display &s Complex Linesting " Planarize
Apply I Interactive | Graphics | Preferences... | Cloze |

4. Customize BRT with the palette for Horizontal Resgion
Tools > Customize ...
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e
Toolbars | Enmmandsl Ke}lboardl Macmsl E:-cpoltl Importl

Toolbars:

Reset
[ |Feature ;I ¥ Show Tool Tips

Fezet Al
G bro Uil [V with Shortcut Keys =
eometry Utilities

[ Horizontal Curve Set

[ 1Harizontal Element Fename...

[ IHydrology and Hydraulic
[ Light B ail b anufacturing
[ Locate Help

[elete

Pl [

Cloze |

#
WE PR S E e
5. Load survey points V1* into the regression buffer
|
WE L2l 7@ o b

|.ﬁ.|:||:| Hotizonkal Regression Pu:uintl

?Add Horizontal Regression Poinks o ] JE

Main | Advanced I

Source: (% Paints Filter... |
= Alignments Help |

Include:

e ﬂ

Selected:
Marme | D ezcription | Style

W1 _001 Dietault

W1_004 Drefault

W1 _007 Drefault

W1_010 Drefault

W1_012 Dietault

W1_015 Dietault

W1_017 Drefault LI

First Point: Iw 0o vl ﬂ
Second Point: W1_004 - ﬂ

Apply I Freferences... | Cloze |

Under the Advanced tab you can define i.e. theassion band width or distance
tolerances.

© 2009 Bentley Systems, Incorporated Page 3



2009 NORDIC CONFERENCE

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

?Add Horizontal Regression Points o ] |

Main  Advanced

Help |
Minirmun Digtance Tolerance: Im

M agimum Distance Tolerance: Izgu_gggggu

M amimum Deyviation: IE_DDDDDD

[+ [+ |+ |+

I aximurn Dffzet of Mear Points: ID.DDDDDD

Apply I Freferences... | Cloze |

Go back to the Main tab and hit Apply.

The result should be look like this:

?Add Horizontal Regression Poinkts o ] |

tain | Advanced I

Source: ¥ Paints Filter... |
= Alignments Help |

Include:
fvr® #
Selected:

Marme | Description | Style |;|
1_001 Default o
"1_004 Default
"1_007 Default
1_010 Default
1 _012 Default
"1_015 Default
W1_017 Default ;l

First Paint: I\”_Dm vI ﬂ
Second Paint: w1_004 - ﬂ

{hnply T Preferences... | Cloze |

The blue line is the control line which gives yographical feedback that all points are now in
the regression buffer.

6. Create a curvature diagram
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A
E LB s E | ol
|H|:|ri2|:|ntal Curvature Diagrami
el
a Horizontal Curvature Diagram [~ Sounce

g General Harizantal Alignrment: IT-| vI

Additional Points

O Awes
: 3 Grid Start Station: ID.DDDD
L[] Details
rDirection—————— [ Exaggeration
' | eft to Right & Verical: |1?2?59.E?UB
' Right to Left Horizantal: |1.|:||:||:||:|
" Plat Height: [0.000000 ﬂ
Sumbology:
| Object | Mame | |

Apply | Cloze Help

Hit Apply and place the diagram into the drawing.
Note: Do not place the curvature diagram across theegypeints in the plan

[

Linear

ransition Transition

Curve

The diagram can be interpreted as shown above.
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1.2 EXERCISE: ALIGNMENT CREATION

1.1.1 USE DIFFERENT REGRESSION METHODSFOR ALIGNMENT CREATION
Use the Edit/Review regression points command

%
WE[ | e E ok

|Edit,l'Review Horizonkal Regression F‘u:uintl

This command calls a dialog box which gives yourdgression points.

‘._.—__'Edil: / Review Horizontal Regression Points - |EI|5|

Fiegression Paints:
M ame | E azting | Morthing | Style | Include i... | Status | Offget | YWweight |4-
V1 001 35333762 55414547 Defaul Mo Mormnal 0.000000 0070000 Select Only |
V1 004 35333770 55414227 Defaul Mo Momal 0000000 0010000 —
VI_OOF 35333793 55413943 Defaul Mo Nomnal  0.000000  0.010000 Select & Regress |
V1010 35333805 55413692 Defaub Mo Momal  0.000000  0.0710000 _
V1012 35333818 55413448 Defasub Mo Momal  0.000000  0.0710000 Uuick... |
V1 015 35333830 55413213 Defaul Mo Momal 0000000 0.0710000
V1 017 35333844 55412950 Defaul Mo Momal 0000000 0.0710000 Beport... |
V1018 35333858 55412753 Defaub Mo Momal 0000000 0.0710000
W1 021 35333874 55412576 Defaul Mo Momal  0.000000  0.0710000 Help |
W1 023 35333894 55412401 Defaul Mo Momal  0.000000  0.0710000
W1 024 35333919 55412230, Defaul Mo Momal  0.000000  0.0710000
W1 026 35333950 5541204.9. Defaul Mo Momal  0.000000  0.0710000
W1 028 35333985 55411881 Defaul Mo Nomal 0000000 0010000 |
s

If you select a point by using the right mousekciiou can add the point to the regression
analysis or change the point state.

=101

?Edit / Review Horizontal Regression Points

Regrezsion Paints:

Cloge

Wi 010

hood e

Arccane W

533361 6.

. 55413

(el EE R

FE41344 5.

[

PeRalnla nlnla}

M ame | E azting | Marthing | Style | Include ... | Shatusz | Offzet | W eight |A
W1 001 35333762 5541454.7... Defaul Mo Normal 0.000000 0070000 Selectlnly |
W1 004 35333778 BR414227 Defaul Mo Marmal 0000000 0010000 —
41 007 3533379.3.. 55413943 Defaul Momal 0000000 0.010000 Select Regress |

100710000

W1 012 Defat Mo Insert 0.000000  0.010000
W1 015 35333830. 5541321.3. Defauk  No  Edit 0.000000  0.010000
W1 017 35333844 55412950, Defauk Mo palate 0.000000  0.010000 Haport.. |
W1 019 3533385.8. 5541275.3. Defauk Mo 0.000000  0.010000
W1 021 3533387.4.. 55412576, Defauk Mo Nomal  0.000000  0.010000 Help |
W1 023 35333894 55412401, Defauk Mo Nomal  0.000000  0.010000
V1 024 35333919. 55412230, Defauk Mo Nomal  0.000000  0.010000
W1 026 35333950.. 55412049, Defauk Mo Nomal  0.000000  0.010000
V1 028 35333935.. 55411881, Defauk Mo Nomal  0.000000  0.010000

PNt Kalnlals}

Huick. . |

=
4

You can select multiple regression points in teeliefore you click Edit; your edits
will apply to all selected points.
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?Edit Horizontal Regression Poin o ] |

Status: " Fized Close |
o
Homal Help |

" |gnored

Offset [n.0o00n0 #|
Wieight: IIJ_D‘I aaaa

Firzt | <Erevinus| Ment » | Last |

Include in Analysis: & Yes ﬁ' ‘

Close the dialog box.

1.1.2 USE SELECT & REGRESS

Select & Regress lets you select points from graphics (plan, curvature, slew), then
automatically regress an element using the selected points. The element created is added to
the end of the horizontal element list.

Place a selection fence along the points. Watch for the command on left lower side of

MicroStation

Linear

ransition Transition

Curve

Accept this solution and move on the next circular element.
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Linear

ransition Transition

Accept this solution and move on the next linear elements.

ransition Transition

Curve

Accept this solution
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1.1.3 UsE REGRESSONLY

The Edit/Review regression point box must be opahyau must call the Single
Element Regression dialog box.

%
CE[L VSR FE ok

|Single Horizonkal Element Regression .ﬁ.nalysisl

‘._.—__'Single Horizontal Eleme o ] |

— Element Type -W
= L inear " Cicle
Cloge |
— Save Order 5
aye |
" Before Selected Element =
7 After Selected Element Beport. |
¢ Last Element Help |
 Resultz

Least Squares Eor;
Standard Deviation:

I axirum Offzet;

4

The box let you decide which type of element yomtia regress.
Select in the curvature diagram the next curve.

Linear

ransition Transition

Curve

The point are selected in the dialog box as well
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TEdit / Review Horizontal Regression Poinks - |I:I|i|
Fiegression Points: Flesz |
Mame | Eazting | Morthing | Shyle | Include i... | Status | Offzet | Ww'eight |ﬂ .
V1_128 35340549, 55404612 Defaul Mo Momal  0.000000  0.010000 i oclectUnly

V1 131 35340720, 55404463 Default Mo Mormal 0000000 0.010000

V1133 35340897 5540431 0. Default Mo Momal  0.000000 0010000 Select & Regrass |
W1_135  3534106.5... 5540416.3... Default Ma Marmal 0.000000  0.010000 :

V1 137 35341246 5R4040006 . Default Mo Mormal 0000000 0.010000 Buick... |
V1 140 35347430, 5R40354.7... Default Mo Mormal 0.000000  0.010000

W1_141  3534159.7... 5540570.4... Default Ma Marmal 0.000000  0.010000 EHepart... |

. Default Mo . . Help |
. b K k |
|

— Element Type
" Linear f* Cicle

— Save Order

" After Selected Element Beport
& Last Element Help

R

" Before Selected Element 4|
_ Bopert |

-

— Resultz
Least Sguaresz Error:  0.000000

Standard Deviation: 0.002744
b aximum Offzet: 0.004880

4

Save the solution. If you click on Report te softavgives you the slew values along the
calculated element.

Move on with the next linear and circular element.
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Check the Integrity.

™ Check Horizontal Integrity
Station E asting & Northing Direction & Start | Easting & Northing Direction & End Length Radius Caonstant Integrity Integrit:
0 5! L 1 ).

=100

Elemen Apply I

Li

© 2009 Bentley Systems, Incorporated

Circular 5863 1 3 5 1 4 600 57447 Norveoinsi. . Noncin Close
Linear 5737067  3533617.936... 5540840.559... 145.503037 3534143.064... 5540364.745. .. 145.503037 695.43628... Mon-caini.. Morecoinc... OK
Circular - 1269.1429  3534105.847... 5540349.406... 141.350109 3534241.526... 5540313.018... 132349352 BE.571528  -470.85835.. Mor-cainci... Morecoinci.. OK Help
Linear 1335.7145  3534356.074... 5540254.465... 129.707926 3534599.034... 55401 32.071...129.707926 272.04806... Morrzoinei.. Mon-coinci.. OK
Circular 16077625 3534677.020... B540088.717... 136886475 3534747.929... 5540032257, 148.739341 90764617 487.43304. Maor-zoini... oK
4 | ol
Select | First | < Previous | Mest > | Last |
A
The elements are not connected but in the righarord
114 CLOSE THE TRACK WITH SPIRALS
Call the Horizontal Element palette
Horizontal Element k|
. Py e e R — ﬁ
v /'( I | A . = Aol A L s N o
Define Spirali
To make life easier turn the check box for Repkaue Fill Gaps on.
™" Define Horizontal Spiral 10| x|
Tyge: | Clothoid - deply |
Heverze Spirals: IEquaI o — 'I Close |
Fixed Wialue: ||:|_|:||:||:||:||:||:|
Help |
v Replace and Fill Al Gaps
Hit apply and identify the®land then the last {9 element in the alignment.
Check the Integrity again.
™ Check Horizontal Integrity P8 [ )1
Direction & Start|_E asting & Narthing Direction @ End Length R adius Canstant Integrity Inteqrits Elemen Apply I
Lines 1 oK. Ok
Elld 3533382.834... 5541325.448... 196.746483 3533388 444... 5541248.297... 192645843 77.369141 21555957, 0K ok aK Close
Circular  206.8117 3533388 444, 5541248.297... 192 645843 3533566 600... 5540856.686... 143.069035 411.03446... -E00.57447. aK ak il
Clothoid ~ B17.9082 3533566 B00... 5540886.636... 149.06909% 3533616.576... 540841652, 145503037 B7.282968 201.01849.. 0K ok aK Help
Linear 6851891 3533616.576... 55400841.652... 145503037 3534138.028... 5540389.115... 145503037 B90.43539. oK oK ok
Clothoid 13756245 3534138.028... 5540389.115... 145.503037 3534186.434... 5540348.961... 141.250433 B2.305544 17210345.. OK ak oK
Circular 14385301 3534186.434... 5540348.967... 141.250493 3534231.053... 5540319.029... 133.982203 53757918 -470.85835.. Ok ok aK
Clothoid 14922880 3534231.053... 5540319.029... 133.982203 3534286.858... 5540289.333... 129.707926 B3.227022 17254266 OK ak il
Linear 15556150  3534286.858... 5540289.333... 129.707926 3534594 425... 5540134.393... 129.707926 34438923, oK ak aK
Clothoid 18999043 3534594.425... 5540134.393... 129.707926 3534663.931... 5540096.993... 134.863070 78.952237 136.18649... OK ok ak
Circular 197885656 3534663 931... 5540036.933... 134.863070 3534747 929... 5540032 257 .. 148739341 106.25916... 487 45304, aK il
4] I m
Select First: < Brevious Mext > Last
A

All gaps are close with transitions.
Save your work.
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2. VIEW REGRESSION POINTS

Geometry > View Geometry > Horizontal Regressioviiew Horizontal
Regression ...

=]
WE s @ o

|'-.-'iew Horizonkal Regression F‘u:uintl

Used to display regression points for the active horizontal or vertical alignment. You can define
different symbologies for different types of regression points: fixed, normal, and ignored. The
status of a regression point is determined on the Edit Horizontal Regression Point dialog box.

Other functions for this command:

. Annotate point name and slew value on multiple rows

. Display a directional indicator to indicate the slew direction

. Display other points of interest (platform edges, overhead line poles and other track
furniture)

. Horizontal regression points are updated as the horizontal alignment is edited.

?h‘iew Horizontal Regression Points o ] 4
Drata: Apply |
| Object | Prefin | Suitfis | Precizgion | Mame | |
(<] Fixed Symbl Default Close

B4 Fined Text
B Mormal Symbol

B Marmal Text Help |

B Ignored Syrmbol Drefault

] Ignored Test rail .
(1 Other Symbol

(1 Other Text

[ ] Unacceptable Symbol
| Unacceptable Text

O Sorted Line ballast .
B Mame

| Harizontal Slew niz

O Vestical Slew 012

B Slew Indicator

Acceptable Slew: ||:|_25[| Annotate az.  Single Line
[~ Scale: |1_|:||:|E||j %" Multiple Lines

Iv Mirror Riight to Left Annotate i IMiIIimeters =]

[ Symbology frar Point Style

Hit Apply.
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The result should look like this:

N
356

by
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LOAD THE FILE I DEAL WORLD.ALG

3.1 DISPLAY THE REGRESSION POINTS

Horizontal Regression |

¥E e e

B | o b

|'u'iew Horizonkal Regression F‘u:uintl

?Hiew Horizontal Regression Points

Drata:

|I:I|:uiect |F'refi:-: |Suffi:-: |F're-:i$i|:|n |Name

B4 Fixed Symbol

B4 Fived Text

B Marmnal Symbol

B Mommal Text

B Igrared Symbol

B lgnored Text

U/ Other Symbol

(] Other Test

[ Unaceeptable Symbol
O] Unacceptable Text
[ Sorted Line

B Mame

< Harizontal Slew
[ Wertical Slew

B Slew Indicator

Drefault

Drefault
rail

ballast

niz
n1z

Acceptable Slew: ||:|_25|:|

I~ Scale: [1.0000
Iw tdirrcr Right ta Left
[ Symbalagy fram Paint Style

_ (o] x|
|
Cloze |
. Preferences... |
Help |
N
H

dnnotate az € Single Line

i pultiple Lines

Annatate i

killimeters

Kl

© 2009 Bentley Systems, Incorporated
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3.2 USE THE QUICK REGRESSION
Go to Edit/Review Horizontal Regression Poaints ...

A
WE[ 2| e ok

|Edit/Review Horizontal Regression Paint |

TEdit / Review Horizontal Regression Points o ] o

Reagrezsion Points:

M ame I Marthing | E azting I Style I Include i... I Statuz I Offset I Wweight I‘-
51 FR401GE 4. 3532051 7. Defaut  Yes Marmal 0.000 0. r Select Only |
52 FR40175.0.. 3532973.9. Default  Yes Mormal 0.000 0o
53 55401895, 35329961 Default “Yes Momal  0.000 0.010 select & Regress |
54 FR40201.0.. 3533018.3. Default Yes Mormal 0,000 0.010 :
55 FR40212.6.. 35330405, Default  Yes Marmal 0.000 0o Lluick... |
Sk FR40224 1. 35330626, Default  Yes Mormal 0.000 0o
57 FR40235.5.. 3533084 5 Default  Yes Marmal 0.000 0o FReport.. |
58 FR40247 2. 3533107.0.. Default  Yes Mormal 0.000 0o
59 FR40758.7. A5331292  Defaut  Yes Marmal 0000 Tl Help |
510 FR40270.2.. 35331514, Default  Yes Mormal 0.000 0o
511 FR40281 5 I533 735 Defaul  Yes Marmal 0000 Tl
512 FE40293.3.. 3533957 Default  Yes Marmal 0.000 0o
513 FR40304.8.. 3533217.9. Default  Yes Mormal 0.000 0.0 -
&
Select Quick ...

Wouc el P
Apply I
Close |

Help |

Apply this tolerance.

The software creates a best fit alignment basati@negression points. Check the
integrity.

Tolerance:

© 2009 Bentley Systems, Incorporated Page 15
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?Eheck Horizontal Integrity _|EI LI
Tupe ian Morthing E asting & Diirecti art | Northing Easting @ irect d noth Radius Caonstant | Integrity Intedrity Apply I
i 0.000 3 E 55 £ (E 5]
Clothoid 640566 BEA0ME2.009 3533520133 E B540487.843 3833571127 N E4720'42.4 57167 226.853 0K Ok 0K Close
Circular 697755 B540487.043 30633671127 A"E BHAM34E02 3534446125 5 5722E1.9'E 916571 900.205 0K Ok 0K
Linear 1612655 5540434602 3534446125 9'E 5540258809 3534720804 557°2251.9°E 326116 0K QK. oK Help
Cicular 1938971 B540268.809 3534720804 "E  B540247.931 3535237.803 N 6347'306"E 543,959 -496. 063 0K Ok 0K
Linear 2482007 Go40247.931  3535237.803 "E G540MB2530 3535640.856 N G947I0E"E 4EE.387 0K Ok 0K
Circular 2948394 5540482590 3535640056 "E 5540507578 3536195.905 S 64°56495'E 577.745 599.018 0K Ok, 0K
Linear 3626467  B540607.578 3536195905 "E B540084.593 3E3FI00.816 5 B475E495"E 998.890 0K 0K
14| I ®
Select First: < Erevious MNeut > Last
A

Select all elements and delete them.

[T oo roricontattegrity N =i

| Station Marthing Easting & Direction & Start | Morthing E asting & Direction & End Length Radius Constant | Integrity Integrity Elemen Apply I
I

Clase
Help

Undo
Report
Fit

Select First < Brevious TEwt > Last

Repeat the Quick regression by changing the taterafolerance defines the tolerance
within all points shall fit.

¥ guick o) x|

Tolerance: ||:|_3|:||:|

Cloze |
Help |

View the result.

Attempt to replace circular arcs (that should begition spirals) with transition spirals.
In this context the software looks for three adja@rcular arcs with the middle arc’s
radius less than the adjacent circular arcs’ radii.

© 2009 Bentley Systems, Incorporated Page 16
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4, LESSON NAME: CANT ALIGNMENT CREATION

L ESSON OBJECTIVE:
This lesson will show how use the Cant Alignmengation

4.1 EXERCISE: CANT ALIGNMENT CREATION
This exercise will guide you through the Cant Ahggnt Creation

5.1.2 SETUP RAIL & GEOMETRY DEFAULTS
Go to Tools > Options > Rail ...

=i
Precizion I General I Unitz and Format I Geomety
Tolerances | Factars I Ahbbreviations  Rail | Sight Distance
Design Speed (kmph]: IW
Equilibrium Constant: W
Applied Constant: l?"IUD—

Cant Rounding Constant [rmm): IS.DDD
Centerline B ail ta Centerline R ail Distance: |-| RO
Ingide Rail to Inzide R ail Distance: |1 435

Center of Grarvity: I'IBUD—
Wirtual Transition Length: W
Percent on Linear: W
Rotate Catt About: lm

¥ add Cant at Spiral to Spiral Station

[ Compute Turnouts Based on tainline Cant

[ Maintain Tumout Branch Element Collinearity

[~ Compute Independent Nor-inear Fieverse Transitions

™ Haorizontal Slews Signage iz Felative to Point not Alignment

The Rail Tab specifies cant parameters for the Editor and the Maglev
Superelevation Editor commands located on the GegmeSuperelevation menu. Use
this tab to set default cant values used by the¢ Editor and Maglev Superelevation
Editor commands

The Equilibrium Constant specifies the equilibrium constant used to calculate the equilibrium
cant. This value can differ in various countries.

The cant equation: D=11.8 * v¥*/R

© 2009 Bentley Systems, Incorporated Page 17
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1. Load the geometry file called Cant.alg
2. Use the empty alignment A1

3. Create a simple horizontal alignment by using then€thod. Insert into the
horizontal alignment some spirals.

A
B A== R
ladd Fr)
Create 3 PI's
Insert curves and spirals
£
P D nEE e
il
~ Horizontal Pl
Define By IKnawn Pl Coordinates
Direction Back: IN FO"4303.5"E
Length Back: [1257.800
Fuaint Marme: |2
Manthing: |5540475.673
Easting: [3534312.041
Direction Ahead: Is E4™02'%0.2" E
Length Ahead: |1 335.100
~ Horizontal Curve
Curve Set Type: ¥ 505 SCSCS
Leading Transition: IEIothoid j |D_DDD ﬂ
Radius 1. | 0"oooo.o” {0000 +|
Compound Tratsition: IEIathaid j ID_DDD ﬂ
Fadilis 2: | 000000 Jo.000 +|
Trailing Transition: IEIothoid j |D_DDD ﬂ
Define By % Badius
" Tangentto Spiral  Faint M ame; I—
" Spiral to Tangent  Marthing, IW +
" Paint on Curve Egsting: IW
€ tngleuptoPCCREPED)  [Toomne |
| fingle after PEE [PEE to/PT)

Eirat < Brevious MNest > |

Last | Select |

© 2009 Bentley Systems, Incorporated
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Use the Design Calculator to calculate the cantdbas radius & speed

Tﬂesign Calculators o [m] JFH |

Cant Calculator | Tahle Lnnkupsl
Compute: [y - | ok |
Define By: I.-'i'xpplied Congtant j Help |

Deszign Speed [krph): |‘| 00.000 Other Bules
Equilibrium Congtant; |1 1.800
Applied Congtant: I?_1 i}

Radius: f0.000 |500.000
Length: IW
Tranzitiar: Clathaid j
Campound Transtion Bate From; = St " Stap

IV Alwaps Found Applied Cant

~ Rezults
E quilibrivim Cart [romm]; |I:|_|:|EIEI |'I 21111
Applied Cant [mm]; II:I_EIEIEI IEEI.EIEIEI
Cant Deficiency [mm); ||:|_|:||:||:| |5‘| A1

Mon-compenzating Lateral Acceleration [mds"z]:
foLon0 0335

Applied Rate of Change [mms]: |2?_??3
Deficiency Rate of Change [mm.s]: |1 TTAT
Applied Cant Gradient: |‘| Q00,000

Desirable Length (& |35 f—. j |E3_492
Minirnurm Length &= |55 s j |4I:|_4I:|4

Preferences. . | Cancel |

In this dialog box the user can create variousates to get the best geometric values
for improving speed on a new or existing alignmdtiis Design Calculator can also
use for existing alignment to improve speed onksac
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Based on given values the software can computagpked cant based on speed:

?Design Calculators o ]

Cant Calculator | Table L.:.u:.kupsl
(4 |

Define By I.-“-‘-.pplied Cant ﬂ Help |
Design Speed (kmph): J35.243 Other Fules. |
E quilibrium Caonstant: W
Applied Congtant: IW

Campute:

Radius: {1000.000 f1000.000
Length: W

Tranzition: Clathaid ﬂ

Compaund Transition Bate From: % Start ") Stop

v alwaps Found Applied Cant

~ Results
Equilibriurm Catat {m]: f116.338 f116.338
Applied Cant [mm) {70.000 {70,000
Cant Deficiency [mm; |45_338 |4E,33B
Mon-compensating Lateral Acceleration [mds"z):

Joz03 Jozo3

Applied R ate of Change [mms]: ||j_|j|:||:|
Deficiency Fate of Change [mm.'s): ID_DDD
Applied Cant Gradient: ID_DDD

Desirable Length & |35 s j |D_DDD
Minimum Length = |55 mmds j ID_DDD

Freferences. .. | Cancel |

Toggle back to cant and click OK.
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e

~ Horizontal Pl Apply |
Define By IKann Pl Coordinates j - |
Direction Back: IN BE™11'07.0" E ﬂ
Length Back: |2087.548 ﬂ ﬁl
Paint Name: I Rate Cale. .. |
Narthing: [E540223.05¢ + ;
Easting: |3534717.604 Curve Calc...
Direction Ahead: IS 57 09'48 4" E ﬂ Report... |
Length Ahead: |2|:|1 B173 ﬂ Heln |

— Horizontal Curve

Curve Set Type: + SC5  ( 5SCSCS

Leading Tranzition: Il:lculhcuid | |a0.000 ﬂ
Radius 1: | 574356.1" {1000.000 #|
Eormpound Transition: ||:|C,th,:,i,:| j ID_DDD ﬂ
iadius 2 | orooon.o fo.000 4]
Trailing Transitian: IEIathDid j |BEI.EIDEI ﬂ

Define By: &+ Hadius

¢ Tangent to Spiral — Point Mame: I—
" Spiral to Tangent  Marthing: IW -+
" Puint on Curve E astifng: IW
€ frgeuptoPECPEPED)  [roomor &

| sngle after PEE [FEE b FT))

Eirst | <Ereviu:uus| Hest » | Laszt | Select |

The dialog box takes the defined values based®dékign calculator. Hit apply and
move on to the next PI.
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1--'Desil_:ln Calculators ;IEIEI

Cant Calculator | Tahble Lngkupsl

Comnpute: Il:ant ﬂ ak. |

Defing By I.-’-'«pplied Congtant j Help |
Design Speed [kmphl I-| 20.000 Other Rules... |
E quilibrium Constant: Iw
Applied Congtant: IW

Radius: {300.000 {300,000
Length:

Transition: Clathoid

Compound Transition Fate Fram: % Start { Stap

v Always Bound Applied Cant

~ Results
Equilibriurn Cart (mm): J185.800 158800
Applied Cant (mm]: J115.000 f115.000
Cant Deficiency (mm): I?g_gnn I?g_ggn
Maon-compenzating Lateral Acceleration [mds"s):

Jo4a3 {0483

Applied Rate of Change [mm.s): ||:|.|:||:||:|
Deficiency Rate af Change [rmys): ||:|.|:||:||:|
Applied Cant Gradient: ID_DDD

Desirable Length (& |35 s j ID_DDD
P irirnum Length & |55 s j ID_DDD

Preferences. .. | Cancel

Hit OK.
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i
— Horizantal FI

Define By IKnown F| Coordinates j Cloce

Direction B ack: Is BF 0948 4" E ﬂ —l
Length Back: [ems73 +| _ unss |
Puairt N ame: I Rate Cale... |
Marthing: |553913[|_342 .S Design Calc... |
Easting. 3536410994 J Curye Cals.. |
Direction Ahead: IN RRIIME I E ﬂ Report... |
Length Ahead: |1 a00.593 ﬂ Help |

— Haorizontal Curve

Curve Set Type: ¥ 5C5  ( SCSCS

Leading Transitiot: ICIolhnid j |‘|2IJ,DEIIJ ﬂ
Riadius 1: | 6"2210.1" {300,000 +|
Compaund Transition: IEIothoid j |D_DIJD ﬂ
Radius 2 [[Toooo o [o-000 +
Trailing Trapsition: ICIolhnid j |12IJ_DEIIJ ﬂ

Define By: % Badiuz

" Tangentto Spiral  FPoint Mame: I—
" Spiral to Tangent  Marthing: IW +
" Pairt on Curve Easting: W

¢ pngeuptoPCCIPCPEC)  [wovooe | |

{71 Angle after PEC [PEE to BT

First | < Previous et s | LLast | Select

Hit Apply.

© 2009 Bentley Systems, Incorporated Page 23



2009 NORDIC CONFERENCE

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

5.1.3 EDIT CANT

e
Horizantal Alignment: Im ﬂ Apply |
Lant Alignment: Im Close |

Tupe | Station | Spee.. | Radiuz | Length | Trarsition | Eq. C.. | App. Cant.. | Cant.. | Moo | 2pp. [ Def . [ appe | Design ChECkS---l
Help |
Audd.. Edit... [relete Bepart...
v

Click on Define All ...
The following dialog box appears:

i1

Cant Method: 0
% lze E quilibriurn Equations

; Cancel
™ Usze Alternate Desigh Speed

s

™ Lookup Cant fram T able nils

" Station, Speed and Cant T able

| |

Desian Speed (kmphl:  [100.000
E quilibriurn Constant: |1 1.800

Appled Canstant: [=10n
||7 I1ze Cant from Harizontal Alignment I

[ Apply Mainline Cant through Tumots

[~ Compute Stepped Linear Cant

™| Interpolate Cant

We have already created cant on elements sincesagbthe Design Calculator. Use
Cant from Horizontal Alignment.

Hit OK.
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-iB/x]
Haorizantal Alignmet: Im vI ﬂ Apply |
LCant alignment: A1 - Close |

0 (i} 0.00 Linea .00 0. 0
TS 1377561 100 0.000 80000 Clothoid [ali] 0.0 [ali] 0ooo 243 167 1143 Help |
SC 1457561 100 1000.0.. 1100.3... Circular 118.0 70.0 430 0314 0.0 0o 0
[z} 2557 868 100 1000.0... 80,000 Clothoid 118.0 70.0 430 0314 243 1687 1143
ST 2537 868 100 0.000  B45.09.. Linear [ali] 0.0 [ali] 0ooo 0.0 0o 0
TS 3282 965 120 0,000 120.00... Clothoid [ali] 0.0 [ali] oooo o 314 205 1043
SC 3402 965 120 -900.00...537.02... Circular 188.8 115.0 738 04a3 0.0 0o 0
[z} 4333.991 120 -900.00...120.00... Clothoid 1882 115.0 738 04a: .49 205 1043
ST 4453.991 120 0.000 11408, Linear [ali] 0.0 [ali] 0ooo 0.0 0o 0
FOE 5E00.796 120 0.000 0000  Linear [ali] 0.0 [ali] 0ooo 0.0 0o 0

Definedl. | add. | Edi. | Delte |  Repat.
v

Apply ads the cant values to the alignment.

Note: Cant is defined by coordinate at the circelaments. Any changes in the
horizontal alignment changes the cant! The changéges are shown IRED.

You also can setup the Design Check for cant reheddues. Click on Design Checks

?Eant Alignment Editor ;lglll
Harizontal Alighment: Im vI ﬂ Apply |
LCant Alignment: 1 -

Station
ooop 100 0000 5... Linear

TS 1377 561 100 0000 80.000  Clothoid 0.0 0.0 0o 0ooo 243 16.7 1143
sC 1457 561 100 1000.0... 1100.3... Circular 1180 70.0 430 0314 00 0.0 0
Cs 2557 863 100 1000.0... 80.000  Clathoid 1180 70.0 430 0314 243 16.7 1143
5T 2637 868 a0 0000 B45.09.. Linear 0o 0o no oooo 0o 0o 0
TS 3282 965 120 0000 120.00... Clathoid 0o 0o no oooo 34 205 1042
SC 3402 965 120 -900.00...937.02... Circular 1888 115.0 738 0483 00 0.0 0
cs 4339.591 120 -900.00...120.00... Clatheid 1888 115.0 738 0483 349 205 1043
ST 4453991 120 0000 1140.8... Linear 0.0 0.0 0o oooo 0o 0.0 0
FOE BE00.796 120 0000 0000 Linesr 0.0 0.0 0o oooo 0o 0.0 0
Define All.. Add.. Edit.. Delate Bepart...
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Ttant Design Checks

FirinnLam [ = 0 |

[ Design Speed [kmph; IEI_IJEII:I IEI.EIEIEI
v tpplied Cant [rmm]: |1 0.000 |1 00.000
[™ Cart Deficiency [rmm): IEI_EIEIEI IEI.EIEIEI
[ Mon-compensating Lateral Acceleration [mds*s): ||:|_|:||:||:| ||:|_|:||:||:|
[ Applied Fate of Change [mmds]; ||:|_|:||:||:| |I:|_|:|I:|EI
[ Deficiency Fiate of Change [mmds): ||:|_|:||:||:| |I:|_|:|I:|I:|
[~ Applied Cant Gradient: jo.0o0 fouoo

The Design Checks can be saved as Preferences ...
Hit OK.

?Eant Alignment Editor

Harizantal Alignment: Im vl ﬂ

LCant Alignment: 1 -

=10l =

Apply |
Cloze |

Station

0.000 1377.5... Lingar 0. 0.0 00 0000
15 1377.561 100 Q0000 80000 Clothod 0.0 0000 243
C 1457 561 100 §10000.11003. Ciculr  118.0 034 0.0
0s 2567 868 100 §10000. 80000 Clathod 1180 034 243
5T 2637 868 100 Moo 64509, Linear 00 0000 0.0
15 3282965 120 00000 12000 Clothoid 0.0 0000 318
C 402,965 120 9000093702, Ciculn 1988 0483 0.0
05 4339991 120 J-900.00_12000. Clothod 1988 0483 313
g7 4459391 120 Mooo0 11408 Linear 00 0000 0.0
POE 5600.796 120 Mo000 0000 Linea 00 0000 0.0
—
Define &1L Add. Edi. | Delete | Fepot. |

167
0o
167
0.0
205
0.0
205
0.0
0.0

Help |

Hit Apply.
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5.1.4 CREATE A NEW CANT ALIGNMENT USING THE EQUILIBRIUM EQUATION
i EBentley Rail Track ¥8i (SELECTseries 1)

_|ol xI
File Surface Geomety Drainage Ewvaluation Modeler Site Modeler  Drafting  Quantiies Tool:  Help |
<Unnamed> - B 8\ B %873
= Default -]
= Cant
e, Cogo Buffer J
Set Active b |
COpY... -
Delete v
Empky
Edit. ..
Frew TP
Suface Geometry ISite Mu:u:lelerl
I TR -|
M ame: I,g:-._z Help |
Degcription: I
Stule I j
[Eurwe Nefinttian: I j
Mame | D ezcrphion | Shyle I
A1
2 ... |
Cloze |

Hit Apply.
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5.1.5 EDIT CANT

i W Bentley Rail Track ¥8i (SELECTseries 1) -0 x|

File  Suface Geometry Dranage Ewaluation Modeler  Site Modeler Drafing Quanties Tools Help |

<Unnamed: '%|®\>ﬁ|._osdfﬁﬁ'r|§l‘

EI-- Cank ;l

i Cogo Buffer

=] a1
: a1

e,

& Geometry I Set Active

Copy...
Delete

Ermpky

™ Cant Alignment Editor ;IEIEI

Horizontal Alignment: I vl ﬂ Apply
LCant Alignment: |A2 v l Cloze

Type | Station | Spee...l Hadiusl Lengthl Transition I Eg C... | App. Cant.... | Cant.. | Mon-... | App.... | Def. ... | App.... | Design Checks...

i)

:

Help

Define All... | Add... Edit... [elete Bepart. ..

Click on Define All ...
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The following dialog box appears:

TDefine Cant Alignment

Cant Method:
¢ |ze Equilibrium E quations

" Use Alemnate Design Speed
" Lookup Cant from T able

" Station, Speed and Cant Table

=101 x|
0K

Cancel

Pl

Help

Design Speed (kmphl:  [100.000
I'I 1.800
I?.1 aa

Equilibrium Conztant;

Applied Constant:

o

[ Use Cant from Horizontal Alignment

[ Apply Mainline Cant through Tumnouts

[~ Compute Stepped Linear Cant

™| Interpolate Cant

Turn OFF Use Cant from Horizontal Alignment. Hit OK

?Eant Alignment Editor

Horizontal Alignment: Im vI ﬁ
|A2 'l

Lant Aligniment:

Apply

Close

Length | Transition Design Checks...

i

=10l

POE 0000 0.000 3775 L 0.000 0.0 0

75 1977 561 0000 80.000 Clothoid 67 1143 Help
5C 1457 561 1000.0.. 1100.3... Cireular . _ _ 00 0

Cs 2557568 o0 [ 10000, 80000 Clothed 1180 480 034 243 167 1143

5T 2637568 0000 G45.09. Linear 0.0 00 oo 00 00 O

75 3282.965 0000 12000, Clothoid 0.0 00 0000 185 118 1500

5C 2402.965 900.00.937.02. Crelar 1311 E11 03%® 00 00 0

Cs 4739.991 9000012000 Clatheid 1711 800 E11 033 185 118 1500

5T 4459991 0000 17408, Linear 0.0 1 00 oo 00 00 o

POE 5600.796 0000 0000  Linear 0.0 00 00 oo 00 00 O

Add. Edt. | Delte | Repor..
4
Hit Apply.
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Select a cant

?Eant Alignment Editor

_[ol x|
Harizantal Alignrmett: Im vI ﬂ
LCant Alignment: lm Close |

Tupe I Station I Spee...l Hadiusl Lengthl Tranzition I Eq C.. I App. Cant... I Cant... I Mon-... I App.... I Dief. ... I App... I Design E:|“1'3C>k$---|
POE 0.000 100 0000 1377.5.. Linear oo 1] 0o 0ooo o oo 0.0 ]
TS 1377.561 100 0.000  80.000 Clotheid oo 1] 0o nooo 243 167 1143 Help |
SC 1457561 100 1000.0... 1100.3... Circular 118.0 70.0 48.0 034 00 0.0 ]
Cs 2B57 868 100 1000.0... 80.000  Clathoid 118.0 70.0 48.0 0314 243 167 1143
57 2B37.868 100 0.000  B45.09.. Linear oo 0o 0o nooo oo 0o i
TS 3262 965 100 -0.000  120.00... Clothoid 0.0 0.0 0.0 0000 185 11.8 1500
SC 5 3 cular a0.0 0.0
Cs 4339.991 100 -900.00...120.00... Clothoid 1311 a0.0 51.1 185 i R:] 1500
5T 4453991 100 0000 11408, Linear oo 0o 0o nooo oo 0o i
POE 5E00.796 100 0000 0000 Linear oo 0o 0o nooo oo 0o i

Defiedl. | add. | Edi. | Delte Repor..

If you want to edit cant go to Edit ...

Change some values and take a look at the results.

i
~ Cant Design 2pply |
Station: 3402985 #
Cl
Design Speed [kniph}: [E [ =
Equilibrium Constant: |-| 1.600 Help |
Define By: Start Shop
| Applied Cant x| 110,000 {110,000
Compaund Transition Fate Fram: 1% Start = Stop Select
eipplied Carit (mm]: fo.000 f0.000 First |
Cant Defiziency [mm]: ID.DDD ID.DDD PT= I
Radius: |-a00.000 |-a00.000 |
Hest »
Length: |93?.025
Last I
~ Cant Calculation Results
E quilibriurn Cant [mrm]: 188.200 188.2300
Applied Cant [mm): 110.000 110.000
Cant Deficiency [mm]: Fa.a0n v8.800
Mon-compenzated Lateral Acceleration [mds™z):
0516 0516
Applied Rate Change [mmyds); Q.000
Deficiency B ate Change (mmdz)  0.000
Applied Cant Gradient: 0.000
Hit Apply.
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' ant Alignment Editor

_lol x|
Haorizontal &lignment: Im vl ﬂ Apply |
LCart Alignment: |A2 vl Close |
Type | Station | Spee...l Hadiusl Lengthl Tranzition | Eq C.. | App. Cant... | Cant... | Mon-... | App.... | Dief. ... | App.... | Design E:|'TEC=|<3---|
POB 0.000 100 0.000  1377.5.. Linear 0o 0.0 oo 0000 oo 0.0 1}
TS 1377561 100 0.000 80000 Clothoid 0o 0.0 oo 0000 243 16.7 1142 Help |
sC 1457 561 100 1000.0... 1100.3... Circular 118.0 T0.0 48.0 0314 00 0.0 1}
Cs 2557868 100 1000.0... 80.000  Clathoid 118.0 700 43.0 0314 243 16.7 1143
ST 2E37.868 100 0.000  E45.05.. Linear 0.0 i 0.0 0.000 0.0 .0
] 5 -0.000 t .0 . L. 0.000 25.5
SC 3402965 120 -300.00...937.02... Circular 188.8 1100 5.8 0516 00 21 1}
Cs 4335991 100 -500.00...120.00... Clothoid 131 1100 1.1 0139 255 419 1091
ST 4455991 100 0.000  1140.8.. Linear 0o = 0.0 0000 00 0.0 1}
POE 5600.736 100 0000 0000 Linear 0o 0.0 oo 0000 oo 0.0 1}

Defiedll. | add. [[ Edt. |  Deee | Aepart. |

The user defined values are added to the alignment.

R

5.1.6 CREATE A REPORT (ASCII)
Click on Report ...

ant Alignment Editor

Haorizontal Alignment: lm ﬂ

i ] |
Apply |
LCart Alignment: IAZ vl Close |
Type | Station | Spee... | Radiue [ Length | Transiion [ Eq C.. [ 2pp. Cant. | Cant. [ Mon-. [ épp.. [ Der | app.. | Design ChECkS---l
FOB 0.000 100 0000 13775, Linear oo oo oo nooo o 00 oo 1]
T5 1377.561 100 0000 80000 Clothoid oo oo 0o 0000 243 16.7 1143 Help |
sC 1457 561 100 1000.0... 1100.3... Circular 118.0 oo 48.0 0314 0o oo 0
s 2557 865 100 1000.0... 80,000 Clothoid 1180 0.0 48.0 0314 243 167 1143
26.37.868 100 E45.09... Linear 0

0.0

. 120 .. 937.02... Circular . . ;
cs 4333991 100 .. 120.00... Clothaoid . . . . . 43 103
5T 4483991 100 1140.8... Linear . . . . . 0.0 0
FOE 5E00.796 100 0.000  Linear 0.0 i}

Define All... Add... | Edit... I Delete Report...
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E Bentley Civil Report Browser - C:3DOCUME~15GUNNAR~1.PEC, LOCALS~1 TemptR -0l x|
File Tools Help

ID:'\F'ru:ugram FilezhBentleytBentley Rail ;l

_ 0.000 100 0.00000
Eridge = 1377.561 100 0.00000

3 Cant o 1457.561 100  70.00000
b @ Cantdpplication. szl 2557 .B68 100 T0.00000
@ Cant&SCllmport. =l 2637.B68 100 0.00000
@ Eantlncrement.m! 3282.965 100 0.00000
Q CantLesslnformation. xsl 3402 .965 120 110.00000
------ Aj] CantvZ.xsl 4339,991 100 110.00000
Clearance o 4453,331 100 0.00000
Crozz Slope Optimization | 5600.796 100 0.00000

Cugtom

DataCollection

Evaluation

[eometny

ICS

Images
Intersectingflignments tations
LegalDezcription

LightR ailkd anufactuning _ILI
MapCheck - L |

File > Save As ...

Save the report as *.txt file.

saveas 2| x|
Save in: | ) Data x| = ® e E-

Backup
kA SCI-Cant bt
E] Trackpoints, bxt

File: name; IASCII-Cant.t:-:t j Save
j Cancel

Save as hype: ITexl File [*.kat]

Help

el

The user can change the cant values by editing 8 |-file.
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5.1.7 CANT FROM ASCII
Create a new cant alignment
Wrew =101 x|

Suface  Geometry | Site Mu:udelerl

Iype |

Mame: I,.-_\g Help |
Dezcrnphion; I
Shyle: I j
Lurve Definition: I j
Marme | Deszcription | Style |
A1
A2

Cloge |

Click on Edit ....
Define all ...

i
Harizontal Alignment: I vl ﬂ
Lant Alignment: |A2 - l Claze |

Tope | Station | spee... | Badivs | Lenath | Trarstion | Eq.C... | 2pp. Cart.. | Cant.. | More | #pp. | Def . | appe.. | Design ChECkS---l

:

Help

Define All... Add).. Edit... Delete Eeport. ..
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Use Cant from Table

il b

Cant Method: oK,
" Use Equilibrium E quations

. Cancel
" Use alternate Design Speed

Help

dis

€ Lookup Cant from T able

¢ Station, Speed and Cant Table

Intte\.FEaiI\D atahChanged ASCIH-Cant. txt J

Design Speed [knph]; |1 00,000
Equilibrium Conztant: |1 1.800
Applied Canstant: I?_1 0o

™ Use Cant friom Horzontal &lighment
[~ &pply Mainline Cant through Turnouts
[T Compute Stepped Linear Carnt

™| Interpalate Cant

Select the file Changed ASCII-Cant.txt and hit OK.

' Cant Alignment Editor =10l =]

Harizontal Alighment: Im - I ﬂ Apply

LCant Alignment: IAB - I Close

Degign Checks. ..

Station b ...
10,000 0 0000 g ..Linea 0.0 0.0

FI EI e ) Ee 400 alnninl b Lo, ] L E | inln} inlnt D.D 81 .9 81 .9 449 Help
505 1400,000 100 0000 5751 Clhod 00 500 | 500 0000 193 375 143

- e A iaana lina e ioo oo ot ro i
Cs 2557668 100 0000 850000 Clotheid 0.0 900 900 0000 M3 W3 ess
5T 2637668 100 0000 645.09. Linear oo 00 00 Qo0 0o 0o 0O
15 3282 965 100 0000 12000, Clathoid 00 00 00 0000 255 182 1091
5C 2402 965 120 -9000.. 937.02. Ciculr 1888 1100 788 0516 00 00 0O
Cs 4339.991 100 -900.0.. 12000, Cieular 1711 1100 21 013 00 0o 0
5T 4459991 100 0000 0000 Clathod 00 00 00 Qo0 0o 0o 0

Definedll. | Add. | Edi. | Delete | Fepar.

i

I
a
X

The user defined ASClII-values are applied. Hit Appl
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5.1.8 ADD CANT
Another way to change cant values is the ADD ... wamd

?Cant Alignment Editor

I ] [
Harizontal Alignment; Im vl ﬂ
LCant Alignment: Iﬁ Cloze |
Type | Station | Spe... | Hadi...l Len... | Tranzition | Eq C. | App. Can... | Cart ... | Man... | .-’-\pp....l Def.... | .t‘-\pp....l Dezign E:hBCkS---l
FOE 0.000 100 0000 13775 Linear 0o 0o 0o 0ooo 0o 0o ]
TS 1377 561 100 0000 22433 Clothoid i1 i1 0o nooo B1.8 B1.9 443 Help |
POS 1400.000 100 0000 57561 Clothoid o0 500 H0.0 oooo 183 76 1439
sC 1457 561 100 1000.0... 11003, Circular 1180 800 28.0 0184 00 0o ]
[ 2557 068 100 0000 80000 Clothaid i1 90,0 50.0 nooo 3.3 33 aa9
5T 2637.968 100 0000  E45.09.. Linear 0o 0o 0o 0ooo 0o 0o ]
100 120.00... Clothoid 0.0 0.0 0.0
120 -900.0.. cular 110.0
10a ... Circular . . )
5T 4453 351 100 Clothoid i1 i1 0o nooo 00 0o i
Define Al.. add.. | J Edt. | Delste Bepatt..
i v
_
Click on ADD ...
_IFix
— Cant Design
Statior: [3850.000 +|
Cloze
Desian Speed [kmph): |1 00,000 4|
E quilibriurn Constant: |1 1,800 Hzs |
Define By: Start Stop
Applied Cart ~| |a0.000 {30,000
Cormpaund Transitian B ate Fraom; %) Skart ) Stop Select |
£pplied Cant (rmm: f0.000 {000 First |
Cant Defizierey (mm: ID.EIEID ID.DEIEI < Prewious |
Riadius: 300,000 {300,000 |
Hewt >
Length: |489.991
Last |
— Cant Calculation Results
E quilibriurn Cant [rarm]: 131111 131N
Applied Cant [mm]: 90,000 90.000
Cant Deficiency [mm]: 4111 4111
Maon-compenzated Lateral Acceleration [m/s"z];
0.269 0,269
Applied Fate Change [mm./s): 0.000
Deficiency Rate Change [mmds];  0.000
Apphed Cant Gradient: 0.000
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This dialog allows the user to add cant valuesgtstation. The user can select the station
using the radio button.

Apply ads the cant value at the selected station.

Lo
Huarizomtal Alignmet: Im vl ﬂ Apply |
Lant Alighment: IAS vl Close |

Type | Station | Spe.. | Padi. | Len. [ Transition | Eq C.. [ &pp Can | Cant. | Mor. [ 2pp. [ Dt [ Ape | Design EhECkS---l
FOB 0.000 100 0.000 13775 Linear 0.0 0o oo 0ooo 0o 0.0 1]
T5 1377561 100 0.000 22433 Clothoid 0.0 0o oo 0oo0 B19 E1.9 445 Help |
FOS 1400.000 100 0.000 5751 Clothoid 0.0 50.0 -B0.0 0ooo0 183 376 1439
1 1457 561 100 1000.0...1100.3.... Circular 118.0 0.0 280 0184 00 0.0 1]
[ 2557.868 100 0.000  80.000 Clothoid 0.0 0.0 -90.0 0ooo0 3.3 3.3 885
5T 2637.068 100 0.000  B45.09. Linear 0.0 0o oo 0ooo 0o 0.0 1]
T5 3282965 100 0.000  120.00... Clothoid 0.0 0o oo 0oo0 255 18.2 1091
SC 3402965 120 -300.0... 447.03.. Circular 183.8 110.0 75.8 0516 0.0 0.0 0

1] rcular

s 4333991 100 9000 12000. Credlar 1311 90.0 411 0283 00 00
5T 4453351 100 0000 0000 Ciothed 00 0D 00 om0 00 o0 0

Edi... | Delate Bepart...

Apply stores the values at the alignment.

519 AcTIVATECANT A1

i ™ Bentley Rail Track ¥8i (SELECTseries 1) -0l x|
File Surface Geometry Drainage Ewaluation Modeler Site Modeler Drafting  Guantities Toole Help |
<Unnamed: "%|@\)’f|._osd,ﬁﬁ'"|§||

Al
Sek Active d
2 ceometry | Delete ﬂ
Ernpk .
Checks integrity of ho mpL v
Edit...

5.1.10 CREATE A PROFILE ALONG ALIGNMENT
Evaluation > Profile > Profile > Create Profile ...
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» Create Profile - x
»r fil ]
=3 Create Profil Set Mame: IA'I
"""  Direction Exaggeraton———————————
""" + Left to Right Yertical I‘IU.DDDD
----- Include
..... Offsets ™ Right ta Left Horizantal {4 0ooo
-2 Contrals
-0 .t'-‘«:-:.es Surfaces:
27 Grid -
{77 Details | Object | Name |_|
0 AsC ] Default Default =
All
MNone |
Froperties... |
Apply | F're_ferenc:es...l Cloze | Help
Hit Apply and place the profile in the drawing.
Annotate profile (Select Curvature, Cant Only & IRevation)
i
Frofile Set: Available: Selected:
a1 | 4| |Station Add-> | 1 Curvature
I J J Station Humber 2 Cant Alignment
3 Annotate Profile «| | Cumulative Station “
..... General | |Station Interval
_____ o B Horizontal Cardinal Al |
e Dreflection
Yertical Cardinal
{27 Station Mumber Wertical Alignment Nons |
{27 Cumulative Station Grade and Distance |
; ; tove L
{27 Station Interval ggﬂ?glig;ﬂggte E
{27 Horizontal Cardinal Superelsvation Move Down |
-7 Curvature Speed
{7 Deflection Enizting
-7 Wertical Cardinal Propozed
. ) — |Cut Depth
- Vertlcalhl|gnment Fil Height
{7 Grade and Distance Template
-7 Wertical Ordinate Harizontal Slews
-7 Sight Distance \F.;er'ItIETI Sl?W
-7 Superelevation Al Ewatans
{7 Cant &lignment
77 Sneed LI
Apply Preferences... Cloge Help
Hit Apply.

You can activate the different cant alignment alegwthe results.
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4.2 EXERCISE: CHANGE HORIZONTAL GEOMETRY WITH MULTIPLE HORIZONTAL
ELEMENT REGRESSION AND RECOMPUTING CANT

This exercise will guide you through the cant repatmg if the horiz. alignment has
been changed

4.2.1 USE THE HORIZONTAL MULTIPLE ELEMENT REGRESSION ANALYSIS
Geometry > Horizontal Regression > Horizontal Nuét Element Regression

Analysis ...
|
WE R | o o b

[Multiple Horizontal Element Regression .ﬁ.nalysisl

TMuItipIE Element Regression Analysis o ] |

 Beginning Elernent Apply |
Type Free Lenath Direction
Linear I [1377.561 [Ns5~1101.0"E Select | Ciose |
Save |
Connecting Element: Save Az... I
Type I Free I Length I Free I Farameter I Tal...I Applied... I Unda |
Clathoid [ | 20,000 282843 [ ] =
1100. 766 000, 000 S0, 000 Repot... |
Clothoid [ 20000 282843 ]
Linear [ B45.097 5&7 09484 E [ Help |
Clathoid [ 120,000 328634 |
Circular [ 937.509 O 900,000 90.000
Clathoid [ 120,000 328 634 O

— Ending Element
Type Free Length Direction

Lingar I [1140.804 |H 553048 3" E Select |

[T Use Begression &nalysis [ Maintain Connection
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4.2.2 CHANGE A RADIUS
User the right mouse click to Edit ...

?Multiple Element Regression Analysis - |EI|5|

~ Beginring Element Apply |
Type Free Lenath Direction
Linear I J1377.561 N 55°11'01.0"E Select | Cose |
Save |
Connecting Element: Save As...
Type | Free | Length | Free | Farameter | Tar... | Applied... | Unda

Clathaid 252.843

1100766 Hezet

i

Clothoid []  80.000 Add Before. .
Linear [l E45.097 add After. .. Help
Garad O 12000 T
Circular [ 937.509 |
Clothoid [ 1200000 Delete. ..
Irnpark. ..
Free all
Free Lengths Only
— Ending Elemment Fixe Al
Type Free Length

Linear r I'IMD.BDd — w Gauss Jordan ot |

Singular Walue Decomposition

[T Use Bedession &nalysis [ Maintain Connection

~iEi

Tupe: I Circlar j Apply I
Trznsitort. [Ciothoid | Close |

Help |

Free  Target

Length: W r

Radius: IW I
Direction; IW r r
Farameter: IEIEIEIEI— r
Design Speed (kph; IW

[esign Calc. ..
Applied Cant [rm): IEID.EIEIEI —
First | £ Previous | MHext » | Last |

Free up the length from clothoids & radius
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TMultipIE Element Regression Analysis -10] x|
Beginning Elernent Lpply |
Twpe Free Length Drirection
Lingar I J1377.561 N 55°11'01.0" E Select | Close |
Save |
Connecting Element; Save As... I
Undo |
<]
] Report... |
A E [u] &
Linear [ E45.097 55336100 E [ Help |
Clathoid  [] 120,000 328634 U]
Circular [ 937509 | -900.000 90,000
Clathoid [ 120,000 328634 U
— Ending Element
Type Free Length Direction
Linear I J1140.804 M 55"3048.3"E Select |
[ Use Regression Analysis ™| M aintain Connection
Hit Apply and save the solution.
42.3 EDITCANT
-loix
Huorizontal Alignment: v ﬂ
Lant Alignment: A1 - Close
an Linea 000000 i
15 1377.561 100 0ooo 8 Clthoid 0.0 0.0 0o . 24.3 16.7 1143 Help
POS 1457 563 00 10000 Cicular 1180 700 480 034 00 00 0
FOs 2564.974 100 1000.0...80.002  Clothoid 1180 0.0 430 0314 243 16.7 1143
5T 2644.976 100 0000 64609 Linesr 00 00 00 000 00 00 0
TS 3290073 120 0000 12000 Clothoid 00 00 00 0o A8 205 1043
sC 3410.073 120 -900.0... 937.02... Circular 1888 11580 Tig 0483 0.0 oo 1]
cs 4347.093 120 900012000 Clothoid 1888 1150 738 0483 39 205 1043
5T 4467.099 120 0.000  1140.8... Linear 0.0 0.0 0o 0.ooo 0.0 0o 1]
POE 5607903 120 0000 0000 Linesr 0O 00 00 000 o0 00 0
Defredl.. | add. | Edt. | Deete | Aepar. |

&

The geometry has been changed and the cant vawesllssince they are coordinative
applied to the circular elements.

To optimize the cant based on the equilibrium aquatou can click on Define All ...
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Il

Cant Method: oK
' Usze E quilibrium E quations

. Cancel
" Use alternate Design Speed

Pl

€ Lookup Cant from T able L

" Station, Speed and Cant Table

| |

Design Speed (kmph]: |1 00,000
Equilibrium Conztant: |1 1.800
Applied Constant: I?_1 0o

[” Use Cant from Horizontal Alignment

[~ &pply Mainline Cant through Turnouts
[ Compute Stepped Linear Cant

™| Interpalate Cant

Apply.
=i
Horizontal Alignment: Im vl ﬁ Apply
LCant Alignment; A1 - Clase

Design Checks...

Station

0.000 .Linear 0.0 0000 00 0.0

i i

75 1277 561 100 0000 14613 Clothod 00 0O 00 0000 143 94 1949 Help
5C 1523659 100 950.00..97513. Ciculr 1242 750 82 032 00 00 0

Cs 2498838 100 950.00_ 714613 Clothoid 1242 750 492 0322 143 94 1949

5T 2644976 100 0000  E45.09. Linear 00 o0 00 0000 00 00 O

75 3290073 100 0000 12000, Clotheid 00 00 00 0000 185 118 1500

5C 10,073 100 9000 93702 Ciowar 1311 80.0 g1 03%/ 00 00 0

Cs 4247099 100 9000, 12000, Clotheid 1311 80.0 51 033 185 118 1500

5T 4467.059 100 0000 11405 Linear 00 o0 00 0000 00 00 O

POE 5507903 100 0000 0000 Linear o0 oo R R

sdd. |  Edt. | Dewte | Repor.

The cant is now optimized for a given speed of kih.
During the design process the user can use vastmrsarios to Add, Change & Delete cant.
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IETEY
Type: I Circular j Apply

Tranzition: II:Inthu:uid ﬂ Close |
Help |

Free  Target

Length: IW r

Badius IW -
Direction IW r r
Farameter: II:II:II:II:I— r

Design Speed (kph: I‘l 00000
Applied Cant [mm]: ISD_DDD

First | <Ereviaus| Mest » | Last

'

Design Calc. .

The Design Calculator helps to find the best sotuti

LESSON NAME: TURNOUT CREATION

L ESSON OBJECTIVE:

This lesson will show how to use the turnout comdsan

You will find the turnout libraries in the Bentl&ail Track product under:

...\Program Files\Bentley\Bentley Rail Track V8.1lalanperial\...

for imperial units

...\Program Files\Bentley\Bentley Rail Track V8.1l&leetric\... for metric units
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5.1 EXERCISE: TURNOUT CREATION [IMPERIAL]
This exercise will guide you use the turnout comdsan

5.1.1 SETUPTHE TURNOUT LIBRARY
To access the right turnout library you need taéhe library in the Project Defaults.

Configuration Mame: IHBE- Fail j Apply

dul

Close

r~ Default Preferences
| Mew. .

f

Preferences ["sin) |D:ACIYARE C-CharlotteRiaill\D atahcivil sin Copy...

Tumauts [*txt): | FilesB entlzpBertley Frail Track W8, 114datakimperialsburnouts, bt Rename...
Dirslieee Slmetes ok |'1D: \Program Files\Bentlew\Bentley Rail Track W&, 11 \datatimperialiturnouts bxt hD alote

d

Fainfall 0ata [*idf): I

Braowse...

Bridge Sections [* tat): :
mpoit...

Dirafting Motes [*.dft):

Pay ltems [*.mdh]:

il

Help

|

I Ex

I poit....
Site Modeler Options [ zpf]: I

r— Default Directorny Paths
Frajectwize Directan: I

Preject Defaul Dirctory:  |D:ACKARBC-CharlottetRiail\Datah

Report Directany: |D:\CI\-"\F|B C-Charlatte \Rail\D atah
Frojects [* nak] |DACIVAREC-Charlotte' Rail\Datah
Surfaces [W.dtm]: ID:\EI\-"\HB C-CharlatteF ailD ata'

Geomety Projects [“alal | D:ACKAREC-Charlotte\RailD atst
Template Librarizs (- |DACKARBC-CharlotteRiail\Datah
Roadway Design [ird] |D:\CIV\HBC-Charlotte\ﬂail\Data\
Survey Data [* fwd]: I
Drainage [*.zdb]: I
Style Sheet [* xsl): I

Quantity M anager [*.mdb]: I

Site Modeler Projects [".gsf]:l

Grid Factor: |1 0000 [ Active Orly

— Default Grid Factor "Expuu
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Under Tools > Options > Preference ... load the Inapereference.

[x

Name: Cloze
| Drefault
Load

Save
Save bz,

Delete

dudddd

Help

Active Preference: Default

Close the dialog box.

5.1.2 DESIGNING TURNOUTS
a. Imperial (AREMA)
Under Tools > Customize > Turnouts ...

il

Toolbars I Cnmmand$| Keyhoardl Macrml E:-:pu:urtl Importl

1
1

Toolbars:

[ Superelevation ;l ¥ Show Tool Tips
[ Surface Utilities W Wi

ith Shortcut Keps
[ Tools
] Tunnel Surface
4 Turnouts
[ Uszer dd-ing
[1*ertical Curve Set Delete
[ertical Element
[ertical Regression
[Wiew Geometry
[Wiew Surface
[ olurme
[ 1ML Reports

Rezet

Rezet Al

i

Mew...

Fename...

Help

il

Cloze |

a
SHAS T <BE|THES T

[&lkernate Turnout Library |

For Imperial unit you should use the Alternate TwnLibrary.
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* Turnout Library x|

I ame; AEES HE S

Descriptior: [AREA #E Straight Spit Switch Close |
Switch Angle: I 14522 "
Actual Lead: IEE.EIEIEI

: . Copy... |
R adiuz of Center Line: qu?_ggg
Ffl:lg .&ﬂg'E: I 7091 0.0" Delete... |
Heel Lenath: IF".EI'I 7 Rename... |

traight

'».'ﬂ--m Juten

Longh of
Swich Rl

-y

TURNOUT AND CROSSOVER DATA

Proge Cleame ¥ -

of Sedlghes Dratapas, Leed Cv Goge Lwe O Prapestis of Fraq
o 6 Lo 5 ol fé o (é el Cal cs < L 14 gt o 4 o d
: ol Kol o} ol RoRteltellellcllcilo] RoN RN Kol R=1 5]
bl 1,3 . it P

] % - 5] ¥ 2
Iia B EH R AR #%‘t TR 3

AR B F R dlir] 2] E5 | FE 5[ 2 [l o [ |sime Jemee
Fl23)17° | < |a8(vaf2d)e ¢ S HE RE AR R B AL AR R B e

22l gl * 2 2
RrpavnSdft b [A b0 b| foi Poguwmse @ 0|11 b |1 5 | e ] koedft n|fer | fort [ ;

. me i 3 | M.‘ LU LIS e " LS N w [ fi_ &
s1ii-08 ¥l <267]280 [ 28-4 | v738ct09-2e] 180 | 25-0 | 32-0 | 113 [20] -8 aco]ors| 3 vzl 520 3-8 T I ) T T
s]it-0p-3-2a]ar-8 29 | 33-0 | 25857021 738 15-25] 27-43] 38-6] xaia 17s] 6 ]9-31-3810-0] 3-5 20-5% | 2i-84] 511 -
T116-6hi-44-22162-1 140104 41-14] 3885001543 16] 26-25]3s- 104 a3-of| 114]19512-571001 [000] 7 [8-10-16] 12-0 | 4-8% 24-04 | 24-nj] 81
8 116°6 11-45-22168-0 1453 | 46-T5] 4872801 1-46-4a 27-73) 8- 03] <5-9H1 115|204 228]cse|aon| 8 |70s-1d 13-0] 51 21-7% | 28-a3] i1
5 116-6 l1-48-2212-33] 25-4 | a5-74] 6180 2] wiv-s0len-10] 21-2H 53-4 nzi 21§ 2553000001 7] 9 [8-21-39 160 | e-a) -:-.I 3i-103] e-11 -
10 [16-6 [1-45-22 785 [58-10 | 56-0 | 17935] Xer-24p9- 6 208 o -8 | 6-5 ieey | 35 = 10-
11 J22-0 b= 19-4sl 9110 e2-10H] #3-0 | 52727 tric-e -3 000 I Je-;: oot =i 11-0
12 [22-01i-1548]58-8 [ #6=108 67-0 [11048N S11-20 ~93] 000 1-5¢ di-8t |« s H
14 [22-0 [1-19- 200 T6-53 | 1e-sHisa 20| >a7-08] 41- 14 : o I a | T

1 1 s3lisa 2cf 33728 41- 13 02e a-1§ 331 48-94 | 49241357 H] 14-0%
|15 [30-0)0-58-3A2e-44 | 86-i4 | e7-0dli72077 3-19-28] 51~ st ] §-5 ) Saad : 15+0
16 130-0 o-58-3ckidi=4 [ 91-n | 92-0 Poori2| 24i-i8) 33-0 ass 9-3 5‘*'? ;s-ai TR &0}
18 ] 30-0 P-58-300180-1 1] 5911 | 100-0 Parardl 213200 057 1=-04 t2-9 53-;5 I:‘:;J xe-D.
20 | 300 p-s8-3c{is1-114/110-11 [111-0 [ I ) Ti=off | $9-0 702 . L;T.'{L ?a-:ilt

We want to create the following turnout AREMA #6&ght with the following
parameters:

This is an example how to create a turnout.

Switch Angle: 2/39'34.0”

Actual Lead: 47.500

Radius Of Centerline: 258.57

Frog Angle: 9731'38.0”

Heel Length: 6.250
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?Hew Turnout

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

x|

TepE gingle L o ]
Hame:  |Example AREA G Straight Cancel |

Descrption: |F «ample AREA B Straight

Freferences,.. |

Default Bending Method: ) Default £ German Help |

Under Type you can select different turnout typehsal s Single, Single Slips etc.
Select the New turnout from the library.

TTurnuut Library

I ame:

D escription:

Switch Angle:

Actual Lead:

Radiuz of Center Line:
Frag Angle:

Heel Length:

x|

X

AREA HE Straight

=1 [ |

Fill in the values:

AREA #E Straight
AREA #7 Straight
BREA #3 Straight
AREA #3 Straight
AREA 810 Straight
AREA #11 Straight
AREA #12 Straight
AREA #14 Straight
AREA #15 Straight
AREA #16 Straight
AREA 813 Straight
ARES #20 Straight
AREA #5 Curved
AREA #E Curved
AREA #7 Curved
AREA #3 Curved
AREA #3 Curved
AREA #10 Curved
AREA #11 Curved
AREA #12 Curved
AREA #14 Curved
AREA #15 Curved
AREA H16 Curved
AREA #1838 Curved
AREA #20 Curved

Example AREA B Straight

© 2009 Bentley Systems, Incorporated
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Mew...
Copy...
Delete. ..
Rename...

Help
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Help

x|
Nare: E=ample AREA BH Sthraight
Description: |Example AREA 64 Shaight Cloge |
Switch Angle: I 000000 Mew,
Actual Lead: ||:|_|:||:||:|

Radiuz of Center Line: ||:|_|:||:||:| EDL'
Frog Angle: I 000000 ﬂl
Heel Length: ||:|_|:||:||:| Rename... |

Help |

x|
MName: | Example AREA B4 Straight =] Apply |
Description: |Example AREA 64 Shaight Cloge |
Switch Angle: I 23034 " Mew,
Actual Lead: Iq,‘a‘_5|:||:|

Radiuz of Center Line: Iq}'_5|:||:| EDL'
Frog Angle: EEET 4|DEHE"'
Heel Length: |5_25[| Rename... |

_ e |

Hit Apply. The turnout is now stored in the library
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5.1.3 TURNOUT DESIGN

To create a simple turnout connection between taacks goes to Geometry > Utilities
> Parallel Horizontal Alignment ...

?Parallel Horizontal Alignme i ]

Made: ' 5peciy
™ |nteractive By Station Close |
" Interactive By Element |
nteractive By Elemen Undo
Help |
~ From
Harizantal Alignment; Im j ﬂ
™ Station Limits
Start: ||:|_|:||:||:| ﬂ
Stop: [Fenn 735 #|
| |
Dffzet: I |.15_|:||:||:| I ﬂ
~To
Alignrment Mame: IEH
D escription: ||
Sityle: I Diefault j
[T Copy Event Pairts
[T Exclude Reverse Spirals with Unequal Constants

Apply.
You will now have an alignment 15 ft to the lefbrin alignment Al.
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5.2 CREATE TURNOUT

Interactive
el
~ Primary Cantral Apply |
Method: I I Alignment j
Cl
Alignmert: Im j ﬂ il
Station: ||:|_|:||:|q ﬂ wl
[T Offzet friom Placement Paint: ||:|_|:||:||:| &I
[T Extend Mainline by Length: ||:|_|:||:||:| Help |
— Turnout
M are: |T1
Description: |Example AREA G# Straight
Type: ISingIE j
Style: |Example AREA 6% Straight 7 |
Placement Point; I 1 j
Hand: I Left j
Orientation: I Leading j

If you use Interactive you must follow the steps:
* Identify mainline alignment
» Identify point (turnout .1 as placement point)
» Identify orientation point ( the direction for theanch)
* Accept.
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5.3 CREATE QUICK CONNECTION
An easy way to make a connection is the Quick Cotimre Command.

%
GHEITLe=<3d TEE/TEE

|Create Cu:unnecti-:unl

e
— Beqginning Turnout Apply |
Mame: |T1 j ﬂ
Interactive |
Style: |Example AREA 68 Straight
Active Heel: |1st j Closs |
e} |
 Connection Hel
Length: 0000 _ heb |

R adius: ID.DDD

~ Ending Turmout

Mamne:

Diescription: xample AREA B Straight
Type: ISingIe j
Style: | Example AREA 64 Strai 7|
Alignment: IE-| j ﬂ

The software is using the same turnout which wasegobn alignment Al. To fill in a
length is not needed in case you have a straighdt connection.

Hit Apply.
o1

r~ Beginning Turnout

Name: |T1 j ﬂ
Interactive |
Style: |Example AREA GH Straight
Active Heel: I 13t j Close |
Undo |
i~ Connection Help
Length: ID_ oon ﬂ —I
R adius: ID_ oon ﬂ

~ Ending Turniout

Marmne: |T3

Description: |Example AREA GH Straight
Type: ISingIe j
Sl | Example AREA. B Strai > |
Aligriment: |B1 j ﬂ

If you close the dialog box the turnout will stdoethe geometry.
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Create a new horizontal alignment. Place a singéalfline close to the track Al.

Place a new turnout in Al

/

© 2009 Bentley Systems, Incorporated

-'l:reate Turnouk
= F'rimar_l,l Cartral
IMethod: In Alignment il
Alignment: a1 i ﬂ
Statior:

- —"

[T Offzet from Placement Paint: ID_DDD
[ Extend Mainline by Length: ID_DDD

r~ Turnout
M ame:

Deszcription:
Type:

Style:

Placement Paint:
Hand:

Orientation:

T4

|Example AREA B Straight
ISingIe j
|Example AREA 6% Straight |
[ =l
fLet =l
ILeading j

=101 x|

Applp

I
[m]

Cloge
Interactive

Undm

it

Help
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5.4 CREATE CONNECTION TURNOUT TO ELEMENT

a
SHUSELA=BE FEE TFET

Connection Edikar

Select the turnout an check on Element, Identiéyaiignment
1

i~ Beginnin Apply
Turnout Nime: |13 -l I~ Station: |1 77613 ﬂ
Cl
Turnout T Tip Radius: IEI.EIEIEI o

e

Turnout Style: lm Heel Radius: IDDDD— Saue
Active Heel: 14 = Standard Sleeper Set: lm Savels...
Sleeper Set Length: IW W
Distance to Last Sleeper: IW Repot... |
Connecting Element: Help |
Type | Free | Length | Free | Parameter | Tar... | ADDM_

Add After,.,

Free Al
Free Lengths Only
Fix All
Ending Connection = Turmout ree Exit
~ Ending Elasss
Alignment]

Direction

N 57°2843.8"E Select |

Type
Linear

By using the right mouse click select Add After ...

x
Type: Il:ircular j Apply I
Transition: IEIUthoid j Close |

Help |

Free  Target

Length: |4D.UUU r
Badius: [-200 000 .
Directian: IN 00000 E r r
Farameter ID_DDD r
Design Speed mph): ID.DDD

Diezign Calc...
Applied Cant (in): IU.UUU MI

Eirat | <Erevi0us| Hest > | Last |

Select as connecting type a Circular element. igphi
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If you want to set the turnout to a given statioent key in the station and do not free
the turnout.

=i

~ Beginning Element
Turmout Mame: |T3 vl ﬂ Statiop;: I‘l 77.000 ﬂ
Turnout Type: ISingIe vl Frrras Lo
Tumout Style: IE:-:ample ARES BB vl Heel Radius: ID_DDD s
Active Heel 14 - Standard Sleeper Set: INDne vl Saveds.
Sleeper Set Length: ID.DDEI Unda
Digtance to Last Sleeper: ID_DDD Report...

Help

Apply

Cloze

Bl e

Ending Connection: € Tumout " Element " Station " Free Exit

— Ending Element
Alignment:

71 4]

Length Direction

[502.761 [M 57" 2849.8" Select |

Type
Linear

Free up the length & radius of the connecting etgraed the ending element.
Hit Apply and Save the solution with Save As ...

x|
Hame: 51501 j| oK |

Description: I

Cancel |

Style: IDefault j Help |

¥ Include All Elements

[ Transpose Elements

¥ tatch .1 Station to Mainline 5tation

Save As .. saves the whole connection includingtigmment C1.
Other options for turnout connections:
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* Free Exit

connects a turnout to nothing. For example, adelmehts of known length and radii to the
end of a turnout

e Station

defines the ending turnout’s tip station. If onrthibe value is free to change during
computations. If off then this value is fixed dyricomputations. This freedom is persisted
with the geometry

6. CREATE SHUNT LIMITS

The Create Shunt Limits command computes a shunt. goshunt point is a physical
point at which a train must stop to avoid collidiwgh another train if two trains occupy a
turnout and mainline track.

This picture explains how a shunt limit will be ated.

Shunt Limit

Connecting Alignment

Turnout —/ Shunt Limits

hainline Alignment

Turnouks |
ST =EE TES[TET

[Create Shurk Limits |
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i
Axailable Turnouts: Apply |

Select |

Shunt Limit: 5000 ﬂ
[T Adjust Shunt Limits for Curvature
File Mame;

Hit Apply.

Shunt limits
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6.1 REPORTING

If you want to create reports on turnout connedtithe use the report command

|
SHASE =08 |FEE T
Repu:urtsi

e

Avwailsble Tumouts: Apply

Claze

Help

Pl

i

Select

There several report templates available.

E Bentley Civil Report Browser - C:YDOCUME~14GUNNAR~1.PEC,LOCALS~1%Tempi\RPTAS.xml = I Ellil

File: Tools Help

|D:\F!rogram Files\BentleysBentley -
1 | Turnout Report
I Images
I IntersectingdlignmentStatior Report Created: 10/5/2008
|- LegalDescription Time: 1:29pm
I_7] LightR ailtd anufacturing
"1 MapCheck Project: Cant
% ggh;;?ete Description:
[:I FoadwapD esign Input Grid Factor: 1.00000000 Mote: All unitz in thiz report are in feet unless specified otherwize.
|7 Schemas
71 Sightvisibilty Turnout: T1 Example AREA 6# Straight (Example AREA 6# Straight)
% g:::::;tffset Element Type Start Northing Start Easting Length Start Radius End Radius
|1 Superelevation Linear 553904047412 353301732710 23.44863 0.00000 0.00000
|1 Surfaces Linear 5539054 74089 3533035.93617 30.20948 0.00000 0.00000
% ?:::\;i:}; Point Name Northing Easting Elevation Radius Offset o
|- TemplateLibrany ¢ 553904047412 353301732710 0.0000 0.00000 0.00000
@ Tumouts o 0 5539051.32203 353303292568 0.0000 0.00000 0.00000
% ?::‘:;t't“g'[‘:n’im 2 5539071 16260 3533061 45510 0.0000 0.00000 0.00000
B TumoutE levationsandC. 3 553907561102 3533057.77766 0.0000 0.00000 0.00000
Af] TumoutParent sl 53 553908985738 3533079.57959 0.0000 0.00000 0.00000
1 Jumouonis 54 5539089 85738 3533079.57959 0.0000 0.00000 0.00000
|7 _Themes Turnout: T2 Example AREA 6% Straight (Example AREA 6% Straight)
] format. usd L. Element Type Start Northing Start Easting Length Start Radius End Radius
f:] e - Linear 5539125.51358 3633113.33613 2344863 0.00000 0.00000
j—l LIJ Linear 5539111.24681 3533094.72706 30.20948 0.00000 0.00000 LI
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6.2 EXERCISE: TURNOUT CREATION [METRIC]

If the user wants to create metric turnouts thetrimenits needs to be setup in Tools >
Options ...

If metric unit applied then the Alternate Turnouibtary cannot be used.
x|

- | J This command is unsupported in mekric working units,

The user must use the Turnout Library.

=
SHATSL=BE TEE =ETD
Turnout Libraryi
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x|
Dezcription: IEW 54-190-1:9 Close |
Type: I Single ﬂ New. |
Theoretical .1 ta .1 Length: ID.EIDEIEIEID ||:|.|j|:||:|g|:||:| —
Length Along Mainline: 27135100 Jo.000000 4"
Triangle Length: [ 15614880 f0.000000 ﬂl
Define By: ' Ratio " Angle _ Rename.._ |
Ratio at .0 {3.000000 fo.000000 Verify |
Angle at .0; | 52024 7" | orooon.o Schematic |
Ratio at . 1: {0.000000 J0.000000 Help |
Angle at 1: | orooono | oo
Linear Sleeper Set: {3.500000 J0.000000
Cirzular Sleeper Set: {0.000000 J0.000000
Distance to Last Long Sleeper: |3_E|D|:||:|[||j ID.DDDDDD
Minimum Bending Radius: IW
Eending Method: " Default ' Geman

™| taintain Length &long  nmer Fail [fom,. 1 P

™| taintain Length &long Duter Fai

 Branch Geometry
Show: % JstBranch ¢ Znd Branch

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

[ Last Branch Element Alwapz Unbent

Element Type | Length Starting

E.091700 0.00a000

R adius Stopping R adiuz

190.000000
0.000000

If the user wants to create turnouts he has toviod similar workflow like in the
previous exercise.

Click on New ...

?Hew Turnout il

Type:

M arne;

I Single

j| ak. |

|Example 49 190 1:9

Cancel |

Descrption: {F «armple 49 190 1:9

Default Bending Method: ¢ Default % German Help |

Preferences... |

© 2009 Bentley Systems, Incorporated

Page 58



2009 NORDIC CONFERENCE

WORKING WITH RAIL GEOMETRY BENTLEY RAIL TRACK V81

The bending method is German
A typical turnout schematic drawing with a straidyioig

Einfache Wei-
chen mit gera-
dem Herzstiick Bild 1 Einfache Weichen mit geradem Herzstiick
el —
= i b 1 & p=—
| | I I
|I _"'?E‘_
~ ] f
® d -
& = Ende des Zweiggloisbogens
$ = Abstand der letrtan durchigehandan
Schwelle (I05) vom Weichenends
[ Weiche kml | bIml | dim] | Wiml | el | sim) | zulv (k]
Ew Zwelg- | Stamm
aleis aleis
| 49-Pa-190-1:9 10,5232 | 16,6749 | 60917 | 27,1381 | 1,8376 | 4,051 40 100
49- 10,7007 | 24,5374 | 13,8367 | 35,2381 | 1,7493 | 8,573 120
54-300-1:14 10,7007 | 27,1084 | 16,4077 | 37,8080 | 18326 | 5,126 50 160
200
80- _ | (230)
49.500-1:14 17,8344 | 24,5366 B.7022 4 423710 | 1.7491 | B.573 80 120
48-Pa-500-1:14 |
!7._ + . S
| 54-500-1:14 17,8344 | 27,1080 | D.2736 | 44,9424 | 19326 | 5125 | 60 160
: 200
| BO- (230)
B80-500-1:14 -fb 17,8344 | 27,1080 | 82736 | 44,0424 | 1,8326 | 5,125 60 > 200
54.760-1:18.,5 20,5256 | 32,4087 | 11,8831 | 520343 | 1,7400 | 9920 | 80 160
BO- 200
9,920 (230)
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Mame:

Description: |Example 49 130 1: Cloze |
Theoretical .1 to .1 Length: ID.DDUUDD ID.DDUUDD Comp.
Length Along Mairline: [0.000000 J.oo0oo0 —l_
Triangle Length: |n.000000 Joooooo: ﬂl
Define By: * Ratia  Angle m
Riatio at .0: f0.000000 f.000000 Larly |
Angle at .0 | oroood.o" | orooon.o Schematic |
Riatio &t .1: |n.000000 Jn.ooooan Help |
Angle at 1: | 000000 | ooooo.o

Linear Sleeper Set: |n.000000 Jn.ooooan

Circular Sleeper Set: |n.0000a0 Jonoooan

Distance to Last Leng Sleeper. |0 nonooo Jo.oooooo

Minirmurn Bending Fiadius: W

Eending Method: ' Default % Geman

[™ | Maittain Lenath &lang [nner Bail (fram . 1 b [E]

™| Maintain Length &long Duter, Bail [~ Last Branch Element &lways Unbent

r— Branch Geometry
Show: % TstBranch 2nd Branch

Element Type I Length

I Starting R adius

I Stopping B adius

The Schematic shows the user the required values.

Fainline Length

Theoretical .1 ‘ A

Triangle Length

af

.2

——T T——Theoretical 1 to .1 Length

Ratio
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Fill out the turnout values:
Length Along Mainline: 27.1281

Triangle Length: 16.6149
Ratio: 9.000
x
e [Example 43130 1:9 = peey |
Descriptign: |Example 45 1901:9 Close |
Tupe: ISingIe j Mew.. |
Thearetical .1 ta .1 Length: ID.DDDDDD ID.DDDDDD =
Lenath Along Mainline: [27.133100 [o.o00000 4"
Triangle Length: 16614300 Jn.oaoaon ﬂl
Defing By: &+ Ratio " Angle ﬂl
Ratio at .0 [3.000000 f0.000000 iy |
Angle at .0 IGEEES | oroooo.o Schematic |
Ratio at.1: | 0000000 J0.000000 Help |
Angle &t 1: | 0"oo'oo.o | 0rootno.o
Linear Sleeper Set: ID.EIEIEIEIEIEI ID.DDDDDD
Circular Sleeper Set: ID.DDDDDD ID.DDDDDD
Distance to Last Long Sleeper: ID.DDDDDD ID.DDDDDD
Minimum Bending R adius: IW
Bending Method: ' Default ' Geman
™| Mairtain Lengthélang lanen Fail (from. 1 b F)
™| Maintait Length Along Duter Bail [ Last Branch Element Always Unbent
— Branch Geometry
Show: % 1zt Branch € 2qd Branch
Element Type | Length | Starting R adius | Stopping Radius |
Click on Verify.
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]
Mare: [Example 491301:9 = Apol |
Dresgcription: |E>:amp|e 4313901:3 Close |
Type: ISingIe j Mew... |
Theoretical .1 to .1 Length: IEI_DEII:II:IDD ID.DDUUUU Cony. |
Length Along Mainline: |27.138100 | o.nonnan =

: Delete
Vitgels Lergie [16.614300 [0.000000 —_l
Define By: &+ Ratin  Angle Rename. .. |

Riatio at .0: | 2.000000 | XN :
Aingle at .0 | Br2024.7 | oroooo.oe Schematic |
Ratio at 1: | 0000000 | XN Help |
Angle at 1. | o"ooonoe | 000000

Linear Slesper Set: | L0000 | 000000

Circular Sleeper Set: |EI.DEIEIEIDD ID.DDDDDD

Distance to Last Lang Sleeper: ID.DDDDDD ID.DDDDDD

tinirium Bending B adius: IW

Bending Method: = Default ¥ Geman

[~ Maintain Lenath &long Inmen B (from 1 b 1P

™| b airtain Lerathdlong Duter Fai ™ Last Branch Element &lways Unbent

— Branch Geametmy
Show: & JstBranch  ZndBranch

190.000429

Linear £.031700 0.000000 0.00a000 .

Apply. The New turnout has been stored in the tjpend can now used for design.
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