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2. LESSON NAME: REGRESSION ANALYSIS ON EXISTING TRACKS

LESSON OBJECTIVE:

This lesson will show how to use the regression analysis for existing tracks
2.1 EXERCISE: REGRESSION ANALYSIS

This exercise will guide you through the steps to get a new alignment on survey points. The
regression analysis allows you to find the best fit alignment based on survey points.

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

T\fiew Horizontal Annotation o ] |

tain |Tabling| Sityles |

~Apply Style Filter... |
' Azsigned = Active ™| Dvenrite
Hel
Horizantal Alignment: IDefauIt j Ll
[Coge Foits: IDEf ault j
~ Horizontal Alignments——— 1~ Cogo Points
Include: I ﬂ Include: I\.ﬂx ﬂ
Selected: Selected:
Marme |Descri... |Sty|e | I arne |Descri... |Sl_l,J|e |:|
1_001 Ciefault
1004 Ciefault
1_007 Ciefault
W1_010 Ciefault
W1 012 Ciefault
W1_015 Ciefault
W1_017 Ciefault LI
— Display — Annotate
v Paints ¥ Puaints
[T On-dlignment [ Event Paoints [ Elements
[ 0Off-dlignment I Station Equations | | [ Duplicates
[ Elements [ Dual Dimensions
[" | Badials [T | Tangents [~ TryAlternate Styles
™ Chords [T Subtangents [” Extend Beyond Element
™ Display As Complex Linestring " Planarize

Apply I Interactive Graphicz Freferences. .. Cloge

Page 3 of 63



4. Customize BRT with the palette for Horizontal Regression

Tools > Customize ...

JRIEIE

Toolbars |Commands| Ke_l,lboardl Macrosl E:4|:u:-rt| Impc-rtl

Toolbars: B

] Feature d v Show Tool Tips
[]File =

With Shorteut K
[ ] Geometry Utilities W wi HINEHIAE
[1Horizontal Curve Set
[1Haorizontal Element
Harizontal Feg

[1Light R ail M anufacturing

Locks

tenu Bar

] Profile

[ ] Quantities j

[ WEPTRPPPRY e SR T

Feset All

i

Mew. ..
Eename...

[ 1Hydrology an Hydraulic Delete

Pl

[1Locate Help

Cloze |

=
WE B B ok

5. Load survey points V1* into the regression buffer

x
E U | ok

|&dd Horizonkal Regression Poink |
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?Add Horizontal Regression Poinks =10] x|

tain | Advanced I

Source: % Puoints Filter... |
 Alighments Help |

Include:;

for® hd

Selected:

M ame | Dezcription | Style |:|
41001 Default —
W1_004 Default
W1_007 Default
W1_010 Default
W1_012 Default
W1_015 Default
W1 _017 Default LI
Firzt Paint: Iv-l ool vl ﬂ
Second Paint: V1004 - ﬂ

Apply I Preferences... | Claze |

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

?Add Horizontal Regression Poinks =10 x|

Main  Advanced I

Help |

Minimum Distance Tolerance:

Magimum Distance Tolerance: IEDD.DDDDDD

Maxirmurn Deviation: |5_DDDDE|EI

Maximum Offset of Mear Points: ID.DDDDDD

|+ [+ |+ [+

Apply I Preferences... Cloze

Go back to the Main tab and hit Apply.
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The result should be look like this:

?Add Horizontal Regression Points ] 4

tain | Advanced I

Source:  {* Paints Filter... |
= Alighments Help |

Include:

i #

Selected:

Mame | Description | Style |:|
1_001 Defaul o
*/1_004 Drefault
"1_007 Drefault
W1_010 Drefault
W1_012 Drefault
W1_015 Drefault
W1_017 Default ;l

First Paint: Iv-l oo vl ﬂ
Second Paoint: 1_00d - ﬂ

Prefershces... | Claze |

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

6. Create a curvature diagram

x
WE LU | 2@ o

|H|:|ri2|:|nl:a| Curvature Diagramh
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?Hnriznntal Curvature Diagram

a Horizontal Curvature Diagram
- g General
Additional Points

E (7 Grid
L Details

 Source

Huonizontal Alignment: IT-| vI
Start Station: ID.EIEIEIEI

i~ Direction
&' Left to Right

€ Right to Laft

Exaggeration
% Verlical:

|1 T27R9.6708
Harizantal: 1. goon
€ Plot Height: [0.000000 +|

Symbology:

| Object

| Mame

] Line

Faints

=]
] Teut
]
1

=101 ]

Cloze

Help

Hit Apply and place the diagram into the drawing.

Note: Do not place the curvature diagram across the survey points in the plan

Linear

Curve

The diagram can be interpreted as shown above.

ransition Transition
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2.2 EXERCISE: ALIGNMENT CREATION

1.1.1  USE DIFFERENT REGRESSION METHODS FOR ALIGNMENT CREATION

Use the Edit/Review regression points command

x
WE e | 8 o b

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

This command calls a dialog box which gives you the regression points.

TEdit / Review Horizontal Regression Points - |EI|5|

Fegrezsion Paints:
M ame | E asting | Marthing | Style | Include i... | Statuz | Offzet | “Wizight |A
V1 001 35333762 GRA14547. Defaul Mo MNormal 0000000 0070000 Select Only |
V1004 35333778 55414227 Defaul Mo MNormal 0000000 0070000 —
w1007 35333793 55413943 Defaut Mo Mormal 0000000 0.070000 select & Regress |
W1 010 35333005 55413692 Defaul Mo Mormal 0000000 0070000 -
W1 012 35333818 55413448 Defaul  No MNormal 0000000 0.070000 Wuick... |
W1 05 353339300 55413213 Defaul Mo Mormal 0000000 0070000
W1 017 35333844 55412950 Defaul Mo MNormal 0000000 0.070000 Report. |
W1 019 35333955 55412753 Defaul Mo Mormal 0000000 0070000 el
WA 021 35333874 BE412576. Defaul Mo MNormal 0000000 0070000 =ty |
W1 023 35333994 BR4A12401. Defaul Mo Normal 0000000 0070000
V1024 35333919 55412230 Defaul Mo Normal 0000000 0070000
W1 026 35333950 6R412049. Defaul Mo Normal 0000000 0070000
V1028 35333985 55411881 Defaut  No MNormal 0000000 0010000 |
¥

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

?Edit / Review Horizontal Regression Poinkts =10 =]

Fegrezsion Points:

Mame | E azting | Marthing | Style | Include ... | Statusz | Offzet | Wa'eight |A
W1 001 35333762 65414547 Defaul No Mormal 0.000000  0.070000 Selest Only |
W1 004 35333778 FR414227 Defaut  No Normal 0000000 0010000 —
V1 007 35333793 55413943 Defaulk Mo Nomal  0.000000  0.010000 Select b Redress |
W1 010 d 05, .. Default AE=11--10 0. 000000 0.07 0000 .
Wi 012 35333918 FE41344 8 Defaut  No  Insert 0.000000  0.010000 Bluick... |
Vi 015 35333830 FR41321.3 Defaul Mo Edit 0000000 0.070000
YI_O017 35333844, 55412950 Defaut  No  pejers 0.000000  0.070000 Heport.. |
Wi 019 35333958 FR412753. Defaul Mo 0.000000  0.010000
Wi 021 35333974 FR41257E. Defaul Mo Narmal 0.000000  0.010000 Help |
w1023 35333894 FR412401. Defaul Mo Narmal 0.000000  0.010000
W1 024 35333919 FR412230. Defaut  No Normal 0.000000  0.010000
W1 026 35333950 FR41204.9. Defaul Mo Narmal 0.000000  0.070000
W1 028 35333935 554118081 Defaul Mo Narmal 0000000 D.010000 o

-
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You can select multiple regression points in the list before you click Edit; your edits will apply to all

selected points.

TEdit Horizontal Regression Poi o ] 4
Include in Analysiz:  Ye: & Hd

Status: " Fixed Close |
Help |
|

& Nomal

£ |gnared

Offset: | 0.0o0000

Weight |0.010000
First | <Elevinus| Mewt > | Last |

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 Tkansition

Curve

Accept this solution
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1.1.3  USE REGRESS ONLY

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

3
EE LW FlE oy

|5ingle Horizonkal Element: Regression .ﬁ.nalysisl

TSingIe Horizontal Eleme B ] |

 Elemnent Type -m
@ Linear " Cicle
Cloze |
— Save Order S
ave |
" Before Selectad Element =
™ After Selected Element Beport... |
%" Last Element Help |
~ Resultz

Least Squares Errar:
Standard Deviation:

b airnumn Offzet;

4

The box let you decide which type of element you want to regress.

Select in the curvature diagram the next curve.

Linear

ransition Transition

Curve
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The point are selected in the dialog box as well

TEdit / Review Horizontal Regression Poinks - |EI|£|
Regrezsion Points: Cloze |
MHame | E azting | Harthing | Style | Ihclude i... | Status | Offzet | “Wieight |:| .
V1128 2R34054.9. 55404512 Default Mo Mormnal 0000000 0.010000 i Selectnly

W1 13 30720, 55404453 Defaul Mo Mormal 0000000 0.010000

W1 133 35340897 55404710, Defaul Mo Mornal  0.000000  0.010000 Select & Regress |

W1 135 38341065, 55404163 Defaut Mo Mormnal 0.000000  0.010000 _

W1 137 3341246 55404005, Defaut Mo Mormal 0000000 0.010000 Uuick... |

W1 140 38341430 55403847 Defaut Mo Mormnal 0.000000  0.010000

W1 141 35341597, 55403704 Defaut Mo Mormal 0000000 0.010000 BReport... |
5341734, 55403591 Mormnal

tarmal

tarmal
Momal
tarmal

Momal — 0.000000

Help |

[

Select in the dialog box Curve and hit Compute.

?Single Horizontal Elem o ] A |

— Element Tupe
" Linear * Circle

" After Selected Element Report..

' Last Element Help

— Save Order c
ave |
" Before Selected Element =

—Resultz
Least Sguares Ewor:  0.000000

Standard Deviation:  0.002744
I axirnurn Offzet: 0.004830

4

Save the solution. If you click on Report te software gives you the slew values along the calculated

element.

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

?Eheck Horizontal Integrity

=10 x|
Morthing .. | Direction @ Start | Easting @... ] Northing .. | Dieclion @Erd [ Length [ Riadus  Comstant | Integiy... [ Intearty... [ Elemen | Apph |

§ I 1 " QK.
Circular Lt -600.57447 Mon-coinci. . Man-cainc . 0K Clase
Linear B73 7067 3533617836, 5540840.555... 145.503037 3534143.064... 5540354745, 145603037 E95.43628... Man-coinci... Mon-coinci.. OK,
Circular - 12691429 3534185847 5540349.406... 141.350109 3534241.528... 5540313.018.. 132349352 BE.A71528  -4F0.85835.. Mon-coinci.. Mon-coinci... 0K Help
Linzar 1335.7145 3534356074, 5540254 465129707926 3534599.034  5RA0132.071 129707926 27204806, Mon-coinci. . Nan-caoinc . 0K
Circular - 1607.7625  3534677.030... 5540088.717... 136.886475 3534 74T, 929... B540032.257 . 148739341 90.764611 487 43304, Man-coinci... ak.
< I B

Select | FEirst | < Brevious | Mext > Last

The elements are not connected but in the right order.

1.1.4 CLOSE THE TRACK WITH SPIRALS

Call the Horizontal Element palette

#
S S Ao nlAET AR B AR L
Define Spirali

To make life easier turn the check box for Replace and Fill Gaps on.

TDEI"inE Horizontal Spiral o ]
Type: | Clothid =l appb |

Beverse Spirals IEquaI Carelems j Close |
Fired Walue; ||:| Q00000
. Help |
¥ Feplace and Fill &) Gaps
Hit apply and identify the 1* and then the last (Z”d) element in the alignment.
Check the Integrity again.
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™ Check Horizontal Integrity o 5[
Type [ Station.. | Essling@... | Marthing .| Direction @ Statt| Easting @ .| Notthing .. | Direslion ® End Length [ Radus [ Constant [ Inteariy .. [ Iniegiiy... | Elemen | ppi |
Lingal {000 g 55414! ] 129.44256... 0K oK
Clothoid 1294426 35333082.834.. 5541325.448... 196.746483 3533300.444... 5541248.297. .. 192.645849 77369141 215.55957... Ok oK ul Close
Circular 2068117 3533306.444.. 5541248.297... 192.645843 3533566.600... 5540866.696... 149.069095 411.09446... G00.57447... Ok oK ul
Clothoid ~ 617.9062  3533566.600... 5540936 686... 143.063035 3533616.576... 5540841.652. . 145.503037 67.282968 201.018439... Ok K ak Help
Linear 6851891 3533616.576... 6540841.652... 145.503037 3534138.028... 5540389.115... 145.503037 690.43539... Ok oK ul
Clothoid ~ 1375.6245  3534138.028... 55403383.115... 145.503037 3534186.434... 5540348.961... 141.250433 62.905544 17210345, OK oK ul
Circular  14383.5301  3534186.434.. 5540348.961... 141.250433 3534231.053... 5540319.029... 133.952203 53.757918  -470.85835... Ok oK ul
Clothoid  1492.2880  3534231.053.. 5540313.029... 133.982203 3534286.658... 5540289.333... 129.707926 B3.227022 172.54266.. OK oK oK
Linear 1556.5160  3534286.858.. hD40289.333.. 129.707926 3534554.425... 5540134.393... 129.707926 344.38923.. Ok oK oK
Clothoid ~ 1899.9043  3534594.425.. 5540734.393... 129.707926 3534663.931... 5540096.953... 134.863070 78.952237 19618649, OK oK oK
Circular  1978.8560  3534663.931... h540036.933... 134.863070 3534747.929... 5540032.257... 148.739341 106.25916... 487.49304... Ok oK
4] o
Select Eirst < Eievioug Mest » Last
Y

All gaps are close with transitions.

Save your work.

3. VIEW REGRESSION POINTS

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

Used

x|
WE 2R @ o

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

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.
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?b‘iew Horizontal Regression Poinks = 0] x|

Data; Apply |

|Elbiect |F'refi>c |Suffi:< |F'reci$i|:|n M arme | |
B Fixed Symbol Default Llose
B Fiked Teut
[ Mormal 5 pmbol

< Mormal Test |

[ 1gnored Symbol D efault .
(] lgrored Test rail .
[ Other Symbal

[ Other Text

[/ Unacceptable Spmbol
[ Uracceptable Text

| Sorted Line biallast .
B Mame

[ Horizontal 5lew 01z

O Vertical Slew 012

[ Slew Indicator

Acceptable Slew: ID_25D bnnatate az. { Single Line
[~ Scale: |1.DDDD & Multipls Lines

¥ Mirror Right to Left Annotate i [Ltiimetars =]

[~ Symbalagy from Paint Style

Hit Apply.
The result should look like this:

DN
F ’:;%‘)
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4. LoAD THE FILE IDEAL WORLD.ALG

4.1 DISPLAY THE REGRESSION POINTS

x|
AR =

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

?Hiew Horizontal Regression Points -0 x|

| Object | Prefix | Suiffix | Frecizion | Name |
(] Fized Symbol Diefault Close |
] Fired Text . Preferences... |
B Marmnal Symibal
B Momal Text Help |
B Ignored Symbol Default
B Igrored Text rail .
U Other Symbol
[ Other Test

[ Unacceptable Symbol
U Unacceptable Text

[ Sarted Line ballast B

B Mame

B Harizontal Slew 01z

L Wertical 5lev oz -

B4 Slew Indicator S
Acceptable Slew: ||:|.25|:| Annatate a2 Single Line

[T Scale |1.|:||:||:||:| £+ Multiple Lines

Iv Mirrar Right to Left Annotate in: | ilimeters j

[ Symbology from Paint Style
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4.2 USE THE QUICK REGRESSION

Go to Edit/Review Horizontal Regression Points ...
=
WE [ U s E e

|EditjReview Horizontal Regression Paint |

TEdit / Reriew Horizontal Regression Points - |I:I|£|

Feqression Points: | Close I
Marme | M arthing | E asting | Style | |hclude ... | Status | Offzet | W eight |*
51 FE401EG 4. 3532951.7. Defaulk  ‘es Normnal 0.000 0.010 = Select Only |
52 F540175.0.. 3532973.9... Default Yes Mormal 0.000 0.010
53 55401895 3532996.1.. Defaul  Yes Momal 0,000 0.010 select & Regress |
54 5540201.0.. 2533018.3... Default Yes Normal 0.000 0.010 .
5 F540212.6.. 25330405, . Default Yes Marmal 0.000 0.010 Quick... |
SE F540224.1.. 3533062.6... Default Yes Mormal 0.000 0.010
57 ES40235.6... 3533084.5... Defaul Yes Marmal 0.000 o.oin Beport... |
1] F540247.2 . 3533107.0... Default Yes Normal 0.000 0.010 Hel |
59 FE40252.7.. 3533129.2. . Default Yes Marmal 0.000 0.010 nelp
510 F540270.2.. 3533151.4... Default Yes Mormal 0.000 0.010
511 F540281.8.. 3533173.5... Default Yes Mormal 0.000 0.010
512 55402923 25331957, Default Yes Normal 0.000 0.010
513 F540304.8. . 3533217.9... Default Yes Marmal 0.000 0.010 =
o
Select Quick ...

Tolerance: 10,050 | [ Apply l

Dekinking Radius: g oon |

Apply this tolerance.

The software creates a best fit alignment based on the regression points. Check the integrity.
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Lo
T Station .. Northing E asting (& Direction & Start | Morthing E asting (& Direction 2 End Length Fladius Caonstant Integrity . Integrity . n Apply I
Li
Clothoid 540,588 5540462009 3533520133 M E273'330 5540467.043 3533571127 M E472042 57167 226,853 0K 0K 0K Closs |
Circular - B97.755 E540487.843 3533571127 NE4T20424"E  B540434B02 35344467125 S 57°2251.9°E 918571 900,205 oK oK oK
Linear 1612.6855  B540434602 3534446125 5 57°22%91.9" B540258809 3534720.804 S57°2251.9°E 326116 aK aK aK Help |
Circular 1938.971  5940258.809 3534720804 5 57°2291.9"E  5540247.931 3535237803 M E9™47306'E 543,959 -496.069 oK oK oK
Linear 2482007  5A40247931 3535237803 M EI"47306"E 540482590 3535640856 M 5I"47306"E 4EE. 387 ok ok ok
Crcular 2948334 5540462590 3535640856 MS59™4730E6"E 5940507570 3536195905 5 64756495"E 577745 593ma 0K 0K 0K
Linear 3525457 5540507578 3536195905 SE47BE49E"E 5540084593 3537100816 S B47BE49E5"E 998.830 oK oK
4 &
Select First < Previous Nest» Last
¥

Select all elements and delete them.
=10 x|

Elemen Apply I
Close
Help

Station Marthing E asting (2 Direction (& Start | Marthing E asting (& Direction (& End

Length Radis Constant Inkegrity Integrit

0.000 EEADE ‘E 55 3

Report
Fit

Select FEirst < Erevious Tdewt > L&zt

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

Talerance: 0,300 ' Apply
DekinkilgRadus: 30000 |
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View the result.

Attempt to replace circular arcs (that should be transition spirals) with transition spirals. In this
context the software looks for three adjacent circular arcs with the middle arc’s radius less than the
adjacent circular arcs’ radii.
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5. Lesson NAME: CANT ALIGNMENT CREATION

LESSON OBJECTIVE:

This lesson will show how use the Cant Alignment Creation

5.1 EXERCISE: CANT ALIGNMENT CREATION

This exercise will guide you through the Cant Alignment Creation

5.1.2 SETUP RAIL & GEOMETRY DEFAULTS

Go to Tools > Options > Rail ...

5

Precizion I Gereral I Unitz and Format I Geometry
Tolerancesl Factors I Abbreviations ~ Rail |SightDistance

Deszign Speed (kmph): IW
Equilibriurn Constant; IW
Applied Constant: I?WEI—
Cant Founding Constant [mm]: IEDDD—
Centerling B ail bo Centerline B ail Distance: I']ljuu—
Ingide RBail to Inside Rail Distance: |1 4735

Center of Gravity: |1SDEI—
Wirtual Trakgition Length: W
Percent on Linear: W
Raotate Cant About: Im

IV Add Cant at Spiral to Spiral Station

v Compute Turmouts Based on Mainline Cant

[ Maintain Tumout Branch Element Collinearity

[ Compute Independent Mon-inear Reverse Transitions

™ Horizontal Slew Signage is Relative to Point nat Alignment

Apply {Preferences... | Clase
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The Rail Tab specifies cant parameters for the Cant Editor and the Maglev Superelevation Editor
commands located on the Geometry > Superelevation menu. Use this tab to set default cant values
used by the Cant 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

Load the geometry file called Cant.alg
Use the empty alignment Al
Create a simple horizontal alignment by using the PI-method. Insert into the horizontal alignment

some spirals.

s
B A==l N

|.'5.|:||:| F'Ih

Create 3 PI’s

Insert curves and spirals

x|
PP FEEE Y
Define Curveh
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™ Define Horizontal Curve Set

I
=)

— Harizontal Pl Apply |
Define By: IKnown Pl Coordinates j o |
Direction Back: |N EO0"43'03.5"E ﬂ
Length Back: J1237.800 ﬂ ﬁl
Paint M ame: |2 m
Marthing: 5540475673 +
E asting: |3534312.041
Direction Ahead: |5 F4"02'50.2" E ﬂ
Length &head: |1 335100 ﬂ

— Horizontal Curve
Curve Set Type: f* SC5 ¢ 5CSCS
Leading Transition: IEIu:uthoid | |o.ooo ﬂ
Radius 1: | orooon.g” {0000 +|
Compound Transtion: IEIDlhDid j ID_DDD ﬂ
Fiadius 2: | orooon.g” Jo.oo0 4]
Trailing Transition: IEIDthDid j ID_DDD ﬂ
Define By: % Badius

€ Tangentto Spiral  Point Hame: I—

" Spiral to Tangent  Forthing: W -
™ Paint oh Curve Easting: W

€ pndeuptoPECPCOPCE)  [Toomoo |
| Sngle after PEE [PEE to BT

Eirat

< Brevious Meut = | Lazt | Select |

=100

Use the Design Calculator to calculate the cant based on radius & speed
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?Design Calculators

Cant Calculator | Table Lnnkupsl

Conputs: G |

Define By: I.-'i'xpplied Caonstant

Dezign Speed [kmph):
E quilibrium Conztant;

Applied Conztant:

I'IEIEI.DEIEI
I'I'I.BEIEI
I?.1EIEI

=101 x|

OF. |
Help |
[EEEES]

Other Rules...

Radius: f0.000 {400,000
Length: IW
Tranzition: Clathioid j
[Eompound Transition Bate Eronm %) Sitart " Stop
W Always Found Applied Cant
 Results
E quilibrium Cant [mm]: ||:|_|:||:|D |‘| 21.111
Applied Cant [mm]; II:I_I:II:IEI IBEI.EIEIEI
Cant Deficiency (mm}: fo.oo0 51.111
Maon-compensating Lateral Acceleration [mds"s):
fo.000 [0.335

Applied Cant Gradient:

Applied B ate of Change [mm.z];

|2?.??B
Deficiency Rate of Change [mmds): |1 TTAT
I'I 00, Qa0

Desirable Length & |35 . j |l33_492

kinimunn Length & |55 — j |4|:|_4E|4

Preferences. .. |

Cancel

In this dialog box the user can create various scenarios to get the best geometric values for improving

speed on a new or existing alignment. This Design Calculator can also use for existing alignment to

improve speed on tracks.
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Based on given values the software can compute the applied cant based on speed:

TDesign Calculators N ]

Cant Calculatar I Table Lookups |
()4 |

Define By: I.-'.‘-.pplied Cant j Help |

Design Speed (kmph | EEREEE Other Fules |
Equilibrium Congtant: |1 1.800

Applied Congtant: I?_1 i}

Compute:

Radius: {1000.000 {1000.000
Length: W

Tranzition: Clathaid j

Compound Transition B ate From:  Start " Stop

v Always Round Applied Cant

 Resultz
E auilibrium Cant [mm]: Ji16.338 J116.338
&pplied Cant [mm: {70,000 {70,000
Cant Deficiency [mm: J46.338 J46.338

Mon-compenzating Lateral Acceleration [ms"s):
Joz03 JoE03

Applied Rate of Change [rm/s): ID_ )
Deficiency R ate of Change [mm.s): ID_ onan
Applied Cant Gradient: |E|_ ]

Desirable Length & |35 — j |EI_EIDEI
Minimurn Length (= |55 — j |EI_EIDEI

Freferences... | Cancel

Toggle back to cant and click OK.
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™ Define Horizontal Curve Set

=101 %]

Define By: {+ Badius

£ Angle after PEC [PEC ta BT

" Tangent to Spiral  Point Mame: I—
" Spiral to Tangent  Morthing IW -
" Paint on Curve E asting: IW
£ tngewpioPCCFCOPCE  [ooomoe 4|

— Harizontal P Apply |
Define By: IKnu:uwn Pl Coordinates j T |
Direction Back: IN 110100 E ﬂ
Length Back: |208?.848 ﬂ &l
B e I Rate Calc... |
Marthing: 5540223055 +
Easting: 3534717804 Curye Cale... |
Direction Ahead: IS B7 0948 4" E ﬂ Repatt. .. |
Length Ahead: [2015.173 4] Hep |

~ Harizontal Curve
Curve Set Type: ¢ 5C5 0 5CSCS
Leading Transitior: II:IothI:uid = |a0.000 ﬂ
Radius 1: | 5743551" {1000.000 #|
Compound Transition: II:IDthDiI:I j ID_DDD ﬂ
Fadis 2 [Tromon o [ #
Trailing Transition: IEIothu:uid ﬂ |8I:|_I:IDI:I ﬂ

Eirst < Brevious Mext » | Last

Select |

The dialog box takes the defined values based on the design calculator. Hit apply and move on to the

next PI.
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?Design Calculators

Cant Calculator | Tahle Lc.c.kupsl

Compuite: IEant

-

Diefine By: I.-’-'«pplieu:l Conztant
Dezign Speed [kmph):

E quilibrium Conztant:

Applied Congtant:

Fadius:

Length:

~

Help |

{120.000

I'I1.8EIEI
I?.'IDEI

Other Rules... |

{00.000

Transition: Clathoid

f300.000

— Resultz

Apphed Cant [mm]:

Compound Tratsition Fate From: % Start " Stop
v Alwayz Round &pplied Cant
E quilibriurn Cant [mm]: |-| = |1 28 800
J115.000 J115.000
Cant Deficiency [mm): |73_8|:||:| I?‘S_BI:ID
Mon-compensating Lateral &cceleration [ms"s):
Jo.4g3 Jo.4gs

Applied Rate of Chanage [mms):

Appled Cant Gradient:

IEI.EIDEI

Deficiency R ate of Change [mm.z): ID.DDD

ID.DDD

Dlesirable Length (& |35 s j ID_DDD

Mirirurn Length (2 |55 s j |I:|_EIDEI

Freferences... | Cancel

Hit OK.
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™ Define Horizontal Curve Set

=131

Define By: & Badius

" Paint on Curve Easting
) Angle up to PEE [PE ta PEE]
= Engle after PEC [FEE to FT)

" Spiral to Tangent  Forthing:

[FEa5485 103
[5a5ese £28
[[07ooo0.0” +|

" Tangent ta Spiral  Point Hame: I
&

~ Horizontal PI
Diefine By: IKnown Pl Coordinates j T |
Direction Back: Ig 57 0948 4" E ﬂ
Length Back: |2D1 5173 ﬂ &l
Point Mame: I Rate Calc... |
Morthing: |5539-| 342 -+ Desigh Calc... |
Easting. [3536410.994 J Curve Calc... |
Direction Ahead: IN BE3048 3" E ﬂ Repart... |
Length Ahead: |1 800,593 ﬂ Help |
— Horizontal Curve
Curve Set Type: * 5C5 { SCSCS
Leading Transition: IEInthoid j |1 20,000 ﬂ
Radius 1. | &°2210.1" {300,000 +|
Compourd Transition: IEInthoid j ||J_E|DE| ﬂ
Riadius 2 | 0°0o00.0” o000 #|
Trailing Transitiorn: Il:lcuthoid j |1 20,000 ﬂ

Firat | < Previous Tent > |

LLast

Select

Hit Apply.
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5.1.3

?Eant Alignment Editor

EDIT CANT

Horizontal Alignment; Im - I ﬂ
Lant Aligniment: Im - I

Type

| Station | Spee...l Hadiusl Lengthl Tranzition | Eq C.. | App. Cant... | Cart... | Mar-.. | App.... | Def, ... | App.... |

- o) x|
Apply

Close

i

Design Checks... |

Help

:

Aidd, Edit.... [elete Hepart...
A
Click on Define All ...
The following dialog box appears:
i1 ]

Cant Method:
% lze E quilibriurn Equations

" Use Alternate Design Speed
" Lookup Cant from T able
" Station, Speed and Cant T able

Design Speed [kmph): |1 00, a0
E quilibriurn Constant: |1 1,800

Appled Constant: [=10n
| ¥ Usze Cart from Horizontal Alignment

™ Apply Mainling Cant through T urmots
[ Compute Stepped Linear Cant

™| Interpolate Cant

]
Cancel

Help

dis

L

We have already created cant on elements since we used the Design Calculator. Use Cant from

Horizontal Alignment.

Hit OK.

Page 28 of 63



* Cant Alignment Editor =1Ol x|
Horizontal Alignment: Im vl ﬂ Apply |
Lant Alignment: a1 - Close |

Station

Ll 0.000 00 0000 ... Linea L. 5 ., 0. 5 I
75 1377.561 100 0000 80000 Clotheid 00 0.0 00 0000 243 167 1143 Help |
sC 1457 561 100 10000, 11003, Cieuar 1180 70.0 40 04 00 00 0
cs 2567.268 100 10000, 80000 Clotheid 1180 70.0 480 034 243 167 1143
5T 2637 £68 100 0000 B45.09.. Linear 00 0.0 00 0000 00 00 0
75 3282 965 120 0000 12000, Clotheid 00 00 00 0000 39 205 1043
sC 402 965 120 900.00.937.02. Ciculsr 1888 1150 728 0483 00 00 O
£s 4739551 120 8000012000, Clotheid 1888 1150 7iE 0483 A4 205 1043
g7 4459991 120 0000 11408, Linear 0.0 0.0 00 0000 00 00 0
POE 5600.796 120 0000 0000 Linear 0o 00 00 0000 00 00 0

Defiedll. | Add. | Edi. Delete Eeport...

Apply adds the cant values to the alignment.

Note: Cant is defined by coordinate at the circular elements. Any changes in the horizontal alignment
changes the cant! The changed values are shown in RED.

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

¥ Cant Alignment Editor =10l x|

Huarizontal Alignment: Im vl ﬂ Apply |
Lant Alignment: Im - l Cloge |

Station

POB 0.000 .

TS 1377.561 100 0000 80.000  Clothoid oo 0o 0o 0ooo 243 167 1143
5C 1457 561 100 1000.0... 1100.3... Circular 118.0 70.0 48.0 0314 00 oo i]

[} 2557.868 100 1000.0... 80.000  Clothoid 118.0 70.0 48.0 0314 243 167 1143
5T 2B37.868 100 0000  E45.09.. Linear oo 0o k] 0ooo 00 oo i]

TS 3262.965 120 0,000 120.00... Clathaid oo 0.0 0o oooo 9 205 1043
5C 3402 965 120 -900.00...937.02... Circular 188.8 115.0 738 0483 00 oo i]

CS 4333.591 120 -900.00...120.00... Clothoid 188.8 1150 738 0483 N9 205 1043
ST 4453591 120 0000 1140.8.. Linear oo 0o 0o Qo000 00 oo i]
POE 5E00.736 120 0000 0000  Linear oo 0o k] 0ooo 00 oo i]

Define All.. Add. Edit... Delete Repart...
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Ttant Design Checks

kirinnLam b aimLirm 0k |

I™ Design Speed (kmph: jo.00d fo.000
[V Applied Cant [rmm]: f10.000 {100,000
[ Cant Deficiency [mm]: IEI.EIEIEI ID.DDD
[ Mon-compensating Lateral Acceleration [mds*s): ||:|_|:||:||:| ||:|_|:||:||:|
[ Applied Fate of Change [mm/s); ||:|_|:||:||:| |I:|_|:|I:|EI
[ Deficiency R ate of Changs [mmds): ||:|_|:||:||:| |I:|_|:|I:|I:|
™ applied Cant Gradient: |EI_EIEIEI IEI.EIEIEI

The Design Checks can be saved as Preferences ...

Hit OK.

?Eant Alignment Editor

Horizontal Alignment: Im = I ﬂ

LCant Alignment; A1 -

Station

POB

Linear

7 561 100

75 1 80000 Clothoid 0.0 . . 243 167
sC 1457 561 100 L1003, Ciedar 1180 700 0 04 00 00
cs 2557068 100 f 1000080000 Clothoid 1180 700 0 034 243 167
5T 2637068 10 | 0000 E45.09. Linear 0.0 0o . 0000 00 00
75 3092 965 120 | 0000 12000, Clothoid 0.0 0000 NI 205
sC 2402 365 120 | 90000.997.02. Ciiculr 1888 0483 00 00
cs 4339391 120 | 900.00.120.00. Clothoid 1888 0483 NI 205
5T 4453391 120 | 0000 11408 Linear 00 . 0000 00 00
FOE 5600, 795 120 | 0000 0000 Linear 0.0 ] . Qo000 00 00

——

Define &1l Add Edt. |  Deste | Report.

Hit Apply.
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5.1.4 CREATE A NEW CANT ALIGNMENT USING THE EQUILIBRIUM EQUATION

H ™ Bentley Rail Track ¥8i (SELECTseries 1) 18l
File Surface Geometry Drainage Ewaluation Modeler  Site Modeler  Drafting  Quantitiez  Tools Help ‘
<Unnamed> -E=E (8N H-—|:w8 8
E Default ;I
=] cant
4o Cogo Buffer
=LA a1
Ea
S Geometry I
Copy... -
Delete £
Ernpkyy
Edit...

R 0l

Suface Geometry | Site Mudelerl

Lpe: TR -

e [ e |
Dezcription: I
Styles I j
Eurie Iefimtiom I j
I arne | Drezcription | Stule |
41

Close |

Hit Apply.

Page 31 of 63



5.15

EDIT CANT

i ™ Bentley Rail Track ¥8i (SELECTseries 1) - 1ol =]
Fil= Suface Geometry Drainage Ewaluation Modeler  Site Modeler Drafting Quantiies Tool: Help |
<Unnamed> *EE | 8N\¥ H- 58 F
EI" Cank ﬂ
i, Cogo Buffer
=LA at
=l A
Mew. ..
=, Geometry I Set Active
Copy... -
Delete £
Ernply

™ Cant Alignment Editor

Harizantal Alignment: I .l ﬂ
Cant Alignment: Im

Type | Station | Spee...l Hadiusl Lengthl Tranzition | Eq. L. | App. Cant... | Cant... | Matr-... | App.... | Def. ... | App.... |

= =]

Apply

it

Cloge

Design Checks...

Define All... Add. Edit... Delete Bepart...

Help

:

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

TDefine Cant Alignment

Cant Method:

¢ Usze Equilibrium Equations

" Use alternate Design Speed

™ Lookup Cant from T able

" Station, Speed and Cant Table

Design Speed (kmph]: |1 00000
|1 1.800
I?.1 i}

™ Usze Cant from Harizantal Alignment

Equilibrium Congtant;

Applied Constant:

[~ &pply Mainline Cant through Turnouts

[~ Compute Stepped Linear Cant

™| Interpolate Cant

Turn OFF Use Cant from Horizontal Alignment. Hit OK.

?Eant Alignment Editor

Huorizontal Alignment: Im vI ﬂ
I.-’-‘«2 "I

Cant Alignment:

- o] x|
Apply

Claze

Design Checks...

i

POE 0000 100 0.000 near 0

15 1377.561 100 | 0000 80000 Clothaid 243 167 1143 Help
5C 1457 561 100 | 1000.0.. 1100.3... Circular 00 00 o

Cs 2557668 100 | 10000, 80000 Clothaid 243 167 1143

5T 2637668 100 | 0000 645.09. Linear 00 00 o

15 262,965 100 | -0.000 12000, Clothaid 185 118 1500

sC 2402965 100 | -900.00..937.02.. Circular 00 00 o

cs 4339591 100 | -800.00.120.00.. Clothaid 185 118 1500

5T 4453591 10 | 0000 17408 Linear 00 00 o

FOE 5600.796 w0 | 0000 0000 Linear 00 00 o

—
fdd, Edt. |  Delete | Repot.
4
Hit Apply.
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Select a cant entry

?Eant Alignment Editor

i ] |

Horizontal Alignment: Im vl ﬂ
LCant Alignment: IAz vl Clase |

Type | Station | Spee. | Radius| Lenagth | Trarsiion | Eq. C.. [ app Cant | Cant | Mo | app | Def | apn | Deszign EhECkS---l
POB 0000 00 0000 13775 Lnear 00 00 00 0000 00 00 D

T5 1377 561 100 0000 80000 Clothoid on 0o on oooo 243 167 1143 Help |
sC 1457 561 100 1000.0... 1100.3... Circular 1180 0.0 480 034 00 0o a

[ 2557 868 100 1000.0... 80000 Clothoid 1180 0.0 480 0314 243 167 1143

ST 2637 868 100 0000 B45.09.. Linear on 0o on oooo 0o 0o 0

T5 3282 965 100 -0.000  120.00... Clathoid 0.0 0.0 0.0 0oo0 185 1500

Lilar

—Cant Design
Station: 3402 965 #
Dezign Speed [kmph]:

|12EI.EIEIEI
|1‘I.8EIEI

Equilibriurm Constant:

Apply |
Claze |
Help |

Mon-compenzated Lateral Acceleration [mde"s]:

0516 0516
Applied Rate Change [mimz): 0.000
Deficiency Rate Change [mm/s):  0.000
Applied Cant Gradient: 0.000

Define By: Start Stop
#pplied Cant | [10.o00 110,000
Eompound Transition B ate Erom: {* Start " Stop i E
appied Eatib (Fm); fo.o0o fo.o0o First
Lant Deficiency [mm: |EI.EIEIEI |EI.EIEIEI < Previaus |
Riadius: |-800.000 |-800.000 |
Mext >
Length: |93?_025
Last |
r— Cant Calculation R esults
E quilibriurn Cant [rim]: 188800 188800
Applied Cant [mnm): 110,000 110,000
Cant Deficiency [mm]: F8.800 T8.800

4330 991 100 -900.00.12000.. Clathoid 1311 80.0 51 03/ 185 118 1500
5T 4459991 100 0000 11408 Linear 00 0.0 00 o000 00 00 O
POE 5500796 100 0000 0000 Liear 00 00 00 o000 00 00 O
Defiredll. | Add. | Ede. Delete Beport...
4

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

Change some values and take a look at the results.

eI
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Hit Apply.

?Eant Alignment Editor

Harizantal Alignment: lm ﬂ
Lant Alignment: lm

=101x]

Apply

I
]

Claze

0

Definedl.. | add. [[ Ede. |  Delte |  Repor.

Tupe | Station | Spee...l Hadiusl Lengthl Transzition | Eq. C.. | App. Eant...l Cant... | Mon-... Design ChECkS---l
POE 0.000 100 0000 13775, Linear 0.0 [ali] 0o 0.000
TS 1377.561 100 0000 20000 Clothoid i1} oo nao 0.000 Help |
SC 1457561 100 1000.0... 1100.3.. Circular 1180 70.0 48.0 0.314
Cs 2557868 100 1000.0... 80,000 Clathoid 118.0 70.0 43.0 0.314
5T 2637968 100 0.000 64509, Li . i . (0.000
: E5 100 0.000  120.00... Clothoi L 0 0,000
3402965 120 -900.00...937.02... Cireular
Cs 4333.991 100 -500.00...120.00... Clathoid 1311 211 0133
ST 4453.991 100 0000 1140.8.. Linear 0.0 : 0o 0.000
POE BE00. 736 100 0000 0000 Linear i1} oo nao 0.000

v
The user defined values are added to the alignment.
5.1.6  CREATE A REPORT (ASCII)
Click on Report ...

o]
Horizontal Alignment: Im vl ﬂ Apply |
Lant Alignment: |A2 - l Cloge |

Type | Station | Spee...l Hadiusl Lengthl Transition | Eq. C.. | App. Cant... | Cant... | Mon-... Diesign ChECkS---l
FOB 0.000 100 0.000  1377.5.. Linear 0.0 0o 0.0 0.000
TS 1377561 100 0.000 80000 Clathoid 0.0 0o 0.0 0.000 Help |
SC 1457 561 100 1000.0... 1100.3... Cireular 1180 700 480 0314 a
Cs 2557 868 100 1000.0... 80,000  Clothoid 1180 700 480

J=ts} 100 0.000 & i 0.0 0.0 0.0

oid

SC 3402 965 120 -900.00...937.02... Circular 1838 0.0 788 0516
CS 4333.991 100 -900.00...120.00.... Clathoid 131 0.0 211 0123
5T 4453991 100 0.000 11408, Linear 0o no 0o 0.000
POE 5E00.796 100 0000 0000 Linear 0.0 0o 0.0 0.000

Define All... Add... | Edit... I Delete FReport...

Page 35 of 63



E Bentley Civil Report Browser - C:\DOCUME~1\ GUNNAR~1.PEC: LOCALS~1 " Temp R - |EI|£|
File Tools Help
ID:'&F‘ngram FilezhBentleysBentlzy R ail ;I
- 0.000 100 0.00000
Bridge = 1377.561 100 0.00000
Lant o 1457.581 100  T70.00000
4] Canthpplication. sl 2557.868 100  70.00000
: 4] CantSCllmport sl 2637.868 100 0.00000
4] Cantincrement s 3282.965 100 0.00000
----- @ Cantlesslnfarmation. &zl 2407 . 965 1370 110.00000
""" ] CanberZl 4339.991 100 110.00000
Ulparance 4459,991 100 0.00000
Crozz Slape Optimization | 500,796 100 a.00000
Cuztarm
DrataCallection
Evaluation
eametry
ICS
Images
|nterzectingdlignmentStations
Leqall escription
LightR ailtd anufacturing _ILI
MapCheck ~| |4 | »
&
File > Save As ...
Save the report as *.txt file.
EEE— 21x|
Save i I&)Data j = £ FE-
\)Backup
[EEasCIr-Cant. bt
E] Trackpoints, bk
Desktop
tdy Documents
File hame: IASEII-Cant.txt j Save I
Save az type: IText File [ kat] j Cancel |
Help |
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The user can change the cant values by editing the ASClI-file.

5.1.7 CANTFROM ASCII
Create a new cant alighment
Frew ISP
Surface  Geometry | Site: Mndelerl
L R - | [ orh
M ame: I,.-_\g Help |
Deszcription: I
Stule; I j
Curwe Defintion: I j
I arne | Dezcription | Style |
41
_
Cloge |
Click on Edit ....
Define all ...

-l
Harizontal Alignment: I vI ﬂ
Cant Alignment: lm Cloge |

Type | Station | Spee... | Radius | Length | Transiion | Eq.C.. | app. Cant.. | Cant.. [ Mon-. | app... | Det . | app.. | Design ChECkS---l

Define All.. Ledd Edit... [Delete Bepart...

:

Help
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Use Cant from Table

i

Cant Method: oK
" ze Equilibrium Equations

. Cancel
" Usze Alkemnate Desigh Speed

Help

Pl

" Lookup Cant from T able

{* Station, Speed and Cant Table

Intte\HaiI\D atatChanged ASCI-Cant.tat J

Desigh Speed [kmph: |1|:|D.I:|E|E|
Equilibrium Canztant: I1‘|_8|JE|
Applied Constant: I?_‘l 1]

[” Use Cant from Horzontal Alignment
™ &pply Mainline Cant through Tumouts
[T Compute Stepped Linear Cant

™ Interpolate Cant

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

?Eant Alignment Editor

Harizontal Alignment: Im vl ﬂ
LCant Alignment: Iﬁg - l

Station

- 4 oo 4

- . 00 0000 B9

1400.000 Clothod 0.0 500 500 0000 193

: osnnoa . . 20 0184 00
2567 868 100 0000 80000 Clothod 00 900 800 0000 313
2637856 100 0000 64509 Linear 00 0o 00 0000 0.0
3282965 100 0000 12000 Clethod 00 00 00 000 255
3402985 120 9000. 93702 Ciouar 71888 1100 788 0516 00
4339991 100 9000, 12000 Credsr 1311 1100 A1 013 00
4459991 100 0000 0000 Clthed 00 00 00 000 00

Definedll. | Add. | Edt. | Delete [

0.0
61.9
76
0o
.3
0o
18.2
0o
0o
0o

I
]

=10l x|
Apply
Close
[esign Checks...

Help

i

The user defined ASCll-values are applied. Hit Apply.
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5.1.8 ADD CANT

Another way to change cant values is the ADD ... command

?Eant Alignment Editor

_[ol x|
Harizontal Alignment: Im vl ﬂ
Cart Aligriment: I'a_g - I Close |

Type | Station | Spe... | Hadi...l Len... | Tranzition | Eq C.. | App. Can... | Cant ... | Mon... | .t‘-\pp....' Def.... | .-’-‘«pp....' Deszign ChBCkS---l
FOB 0.000 100 0.000 13775 Linear 0.a 0o 0.0 nooo oo 0o a
T5 1377561 100 0.000 22433 Clothoid 0.a na 0.0 0aoo B1.3 E1.9 443 Help |
POS 1400.000 100 0.000  57.561 Clothoid 0.0 a0.0 -50.0 0aoo 19.3 V6 1433
SC 1457 561 100 1000.0...1100.3... Circular 1180 300 280 01ad4 00 0o a
[ 2567 868 100 0.000 80000 Clothoid 0.a 30.0 -30.0 naooo 3.3 N3 883
5T 2637.868 100 0.000  E45.09.. Linear 0.a na 0.0 oooo oo na a
3282.965 100 0.000  120.00. i 0.0 0.0
4339 100 _ ) .
4453.331 100 Clathoid na 0.0 0.0 na
Define All... Edit... Delete Beport... v
A
Click on ADD ...
=]
— Cant Design
Station: IW ﬂ
Design Speed [kmph): |1 00,000 &I
E quilibriurn Congtart: |1 1.800 L==lp |
Define By: Start Stop
tspplied Cant >| |s0000 0.000
Campaund Transition Fate From: (% Giart € St Selest |
Applied Cant [mm: J0.000 Jo.000 First |
LCant Deficieney (mrm: IU.UUU IU'DUU = I
Radius: 00,000 |a00.000
TEwt >
Length: |489.991 TI
Las!
r— Cant Calculation Results
E quilibriurn Cant [mm]: 131111 131111
Applied Cant [mm]: 90,000 90,000
Cant Deficiency [mm]: 41111 41111
Mon-compensated Lateral Acceleration [m/s"s):
0.269 0.269
Applied Rate Change [mm/z]: 0.000
Deficiency Rate Change [mmds]:  0.000
Applied Cant Gradient: 0.000

This dialog allows the user to add cant values at any station. The user can select the station using the radio

button.

Apply adds the cant value at the selected station.
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%" Cant Alignment Editor

Huorizontal Alignment: Im vl ﬂ
LCant Aligriment; |A3 - I

i

I
a

=10l x]
Apply

Close

Type | Station | Spe... | Hadi...l Len... | Tranzition | Eq C. | App. Can... | Cant ... | Mon... | .ﬂ.pp....l [ef.... | .-’-\pp....l Dezign ChBCkS---l
POB 0.000 100 0000  1377.5. Linear oo on o0 0000 oo IR 0
TS 1377.561 100 0,000 224339 Clothoid 0.0 0o 0o 0000 B1.9 E1.9 449 Help |
FOS 1400.000 100 0000 57561 Clothoid i1} 50.0 500 0ooo 183 are 1433
SC 1457 BE1 100 1000.0...1700.3.... Circular 1180 0.0 280 0184 00 IR 0
Cs 20557.868 100 0,000 20000 Clothoid 0.0 0.0 300 0ooo 3.3 N3 ga9
ST 2B37.868 100 0000  EB45.09..Linear 1] 0o oo 0ooo 0o 0o 1]
TS 3282 9685 100 0000 120000... Clothoid i1} 0o i1 0ooo0 255 18.2 1091
SC 120 -900.0... 447.03.. Circular 1888 110.0 788 0516 0.0 0.0 0
-G Circular an.0
[ 100 -300.0... 120.00... Circular 1311 0.0 411 0263 00 0o i
ST 4459 551 100 0000 0000  Clothoid oo on o0 0000 oo IR 0
Define 4. | Edit.. Delete Bt
4
Apply stores the values at the alignment.
5.1.9 AcTIVATE CANT A1l
i T Bentley Rail Track ¥8i (SELECTseries 1) B [=] |
File Surface Geometry Dranage Ewvaluation Modeler Site Modeler  Drafting  Quantitiezs Tool: Help |
<Unnamed: 7 %|@\.)}?|._¢. Exii r@|
Al
o Eeametry If Delete ﬂ
Ernpk: .
Checks integrity of ho e v
Edit...
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5.1.10 CREATE A PROFILE ALONG ALIGNMENT

Evaluation > Profile > Profile > Create Profile ...

(5]
23 Create Prafile Set Mame: I.-’-ﬂ
T r— Direction Exaggeration———
ouIeE o Left to Right WVertical Im_gnnn
Include
Offsets £ Right to Left Harizontal: [1.0000
-7 Contrals
-a AH.ES Surfaces:
{27 Grid -
-7 Details | Object | Hame |_|
-7 st [ 1 Default Default [}
Al
Nane |
Properhies... |
Lpply | F're[erences...l Cloze | Help
Hit Apply and place the profile in the drawing.
Annotate profile (Select Curvature, Cant Only & Rail Elevation)
i

Profile Set: Available: Selected:
Im j ﬂ Station Add-s | 1 Curvature
Station Number 2 Cant Alignment
{23 Arnotate Profile 4| |Eumulative Station
..... General Station Interval
" " Horizontal Cardinal
----- g 3 tior All

-7 Station
{27 Station Murnber
{7 Curnulative Station
{27 Station |nterval
-Z7] Horizontal Cardinal
(7] Curvature

{7 Deflection

{7 Wertizal Cardinal
{27 Yertical &lignment
{7 Grade and Distance
(7 Wertical Ordinate
{7 Sight Distance
{7 Superelevation
{7 Cant Alignment
{771 Sneerd ;I

Deflection
Wertical Cardinal
Wertical Alignment
Grade and Distance
Wertical Ordinate
Sight Distance
Superelevation
Speed

Ewisting
Proposed

Cut Depth

Fill Height
Template
Harizontal Slew
Wertical Slew

R ail Elevations

More
Move Up

Move Down

i

Apply Preferences...

Cloze Help

Hit Apply.

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

This exercise will guide you through recomputing the cant if the horizontal alignment has been
changed

5.2.1 USE THE HORIZONTAL MULTIPLE ELEMENT REGRESSION ANALYSIS

Geometry > Horizontal Regression > Horizontal Multiple Element Regression Analysis ...

=
YE LB B ek

[Multiple Horizontal Element Regression .ﬁ.nalysisl

?Multiple Element Regression Analysis o ] 5|

~ Beginning Elerment Apply |
Type Free Length Direction
Lingar I [1377.561 N ES™11'00.0E Select | Clase |
Save |
Connecting Element; Save As... I
Type | Free | Length | Free | FParameter | Tar...l Applied... | Unda |
Clothoid [ ] 20.000 282843 [ ] =
Circular - Il 1100.766 Fiepart . |
Clotheid [ a0.00n 282843 ]
Linear [ G45.037 557 09484"E [ Help |
Clothaid [ 120000 328634 |
Cireular [ 937.509 | -900. 000 90,000
Clathoid [ 120000 328634 [l

— Ending Element
Tupe Free Lenath Direction

Linear ™ [1140.204 N 55°3048.3"E Select |

[ Use Begression Analysis [ Maintain Connection
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5.2.2 CHANGE A RADIUS

User the right mouse click to Edit ...

rl\"lultiple Element Regression Analysis

=101 %]

Llathoid . 282.843

| W —ooononn 4;;ig

Clathoid []  80.000 Add Before...
Lineasr [ F45.097 add after. ..
Cobaid [ 120000 BT
Circular [ 937.509 [l
Clathoid [ 120,000 Delete, ..

Impart,..

Free All

Free Lengths Only
 Ending Element Fix Al

Type Free Length

Linear r I'I'I4EI.8EI4_ w (3auss Jordan

Singular Yalue Decomposition

[T Use Regression fnalysis [T Maintain Connection

 Beginning Element Apply |
Type Free Length Direction
Linear I [1377.561 N55"1101.0"E Select | Close |
Save
Connecting Element: Save As...
Type | Free | Length | Free | Parameter | Tar...l Applied... | Ul

Repart...

Help

il

el
e [Cicular =l Apply I
Trangtian: IEIDthDid j s |
Help |

Free Target

Length: W r

R adius: IW -
Direction: IW r r
Farameter: IEIEIDEI— r

Design Speed (kph): |1 00,000 .
I Deszign Calc... |
Applied Cant [mm): IQD_DUU

First | <Ereviu:uus| Mest = | Last
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Free up the lengths of the beginning element, first circular and the second linear.

o

¥ Multiple Element Regression Analysis

Beginning Element Anply
Type Free Length Direction
Linear 4326939 | |N80°57197"E | [ Select |
Connecting Element;
Type Free  Length Free  Parameter T...  Apple..
B A0.000 35410 2]
Circular — [x] 803574 L] 7h0.000 110.000 h Report...
Clathoid [ 150,000 335,410 U
Linesr [  3684.463 556°11'48.8"E [
Clothoid [ 100.000 273861 L]
Circular [] 7A0.259 O -7R0.000 0.000
Clathoid [ 7h.000 237171 U
Ending Elernent
Type Free Length Directian
Linear L1 |4549.289 | MEE44501"E | [ Gelect |
[ ] Use Regression dnalysis [ ] Maintain Connection
Hit Apply and save the solution.
¥ Cant Alignment Editor =1
Haorizortal Alignrent: | P ~ ﬁJ
Centhigment: — [s1 7
.. mn eed[kmph] \us LEngt Transition q. Ca. pp. Cant [mm) anIDef. [rnm) pp.Hate[mm/s] App Gradient Design Checks...
7 180 100 T Clothoid 778 “s7
POT  2167.780 100 0.000 547.300 Circular oo 140.0 -140.0 on 1}
POT  2715.080 100 0.000 50,000 Clothoid oo 140.0 -140.0 e 387
POT  2765.080 100 0.000 1059.872 Linear ik} 0o 0.0 on a
POT  3824.952 100 0.000 100.000 Clothaid ik} 0.0 ik} 306 909
POT 3324.952 100 0.000 1202614 Circular oo 110.0 -110.0 oo 1}
POC 5127.566 100 1000.000 105.214 Clothoid 180 100 a0 250 956
POC 5232780 100 1000.000 1428.709 Linear 180 0o 1180 on a
POT  BEE1.489 100 0.000 0.000 Linear 0o 0o 0o Lk} a
)
Definedl. | [ add. | [ Edt. | [ Delee | [ Pepon
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5.2.3 EDITCANT

The geometry has been changed and the cant values as well since they are applied to the circular
elements.

To optimize the cant based on the equilibrium equation you can click on Define All ...

11

Cant Method: oK.
{* illse Equilibrium Equations

. Cancel
" Lsze Alemate Design Speed

Help

dis

™ Lookup Cant from T able
" Station, Speed and Cant T able

| |

Design Speed (kmphl: ~ [100.000
E quilibriumn Caonstatt: |1 1.800
Applied Constant: I?‘_1 oo

[ Use Cant from Horizontal Aligamet

[~ Apply Mainline Cant through Tumouts
[~ Compute Stepped Linear Cant

™| Irterpolate Cart

Select OK.
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?Cant Alignment Editor
Honzontal Alignment; Im vI ﬂ

LCant Alignment: A1 -

Statian
0.000

Tranzition

100 000 Linear 0.0 0,000 00 0.0

146.13... Clooid (A1) 0o 0o

15 1377 561 100 0000 . 0000 143 94 1949
5C 1523699 100 950.00..97513. Crculwr 1242 750 492 Qa2 00 00 0
Cs 2498838 100 95000, 14613 Clothod 1242 750 492 032 143 94 1949
5T 2644.976 100 0000 64509, Linear 00 0o 00 o0 o0 oo 0
15 3290.073 100 -0000 12000, Clothod 00 00 00 000 185 118 1500
5C 310,073 100 -900.0.. 937.00. Cireulr 1311 800 §1 03w 00 00 0
Cs 4347.099 100 -900.0.. 12000, Clothod 1311 800 511 03% 185 118 1500
5T 4467.099 100 0000 11408, Linear 0o 00 00 000 0o 00 0
POE 5607.903 100 0000 0000 Linear oo 0o 00 000 0o 00 0
sdd. | Edt. | Dete | Pepar.

i

=10l x|
Apply
Cloze
Design Checks...

Help

The cant is now optimized for a given speed of 100 km/h.

During the design process the user can use various scenarios to Add, Change & Delete cant.
plaTf
Tupe: Apply I
Cloze |
Help |

IEircuIar

Tranzitiorn II:Iu:uthu:uid

=l
-l

Free Target
Length: W r
Eiadius: W r-
Lirection: IW r r
Farameter:

[o000 r

Design Speed (kph): |1DEI.EIEIEI
Applied Cant [mm): IQD_DDD

et » |

EEST=EN

[Dezign Calc...

First | < Previous | Last |

The Design Calculator helps to find the best solution.
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6. LESSON NAME: TURNOUT CREATION

LESSON OBJECTIVE:

This lesson will show how to use the turnout commands.

You will find the turnout libraries in the Bentley Rail Track product under:

...\Program Files\Bentley\Bentley Rail Track V8.11\data\metric\... for metric units
6.1 EXERCISE: TURNOUT CREATION
This exercise will guide you use the turnout commands

6.1.1  SETUP THE TURNOUT LIBRARY

To access the right turnout library you need to setup the library in the Project Defaults.

YSet Project Defaults

X
Configuration Mame: I REC- Pail j Apply I
Close |
i~ Default Preferences
| Mew...
Freferences [".sin) |DACIWARBC-Charlotte\R ailD atacivilsin Eopy |
Turnouts [* bat]: I Files\Bientlew\Bentley Rail Track W8.11%data\imperialsturnouts. bt Fiename. . |

Drainage Structures [ dat): I'iD:'l,Program Files\Bentley\Bentley Rail Track v&, 11 datatimperial\turnouts, bxt hDeIete

J

Rainfall Data [*.idf): |
Bridge Sections [* txt]: I
Dirafting Mates [* dit): I

Erowse...

Import....

Export...

Fay Iterns [*.mdb]: I
Help

il

Site Modeler Options [, zpf): I

— Default Directory Paths
Frojectwize Directar: I

Froject Default Directary: [0 :ACIARBC-Charlotte\R ail\D ata'

Fepart Directary: ID:\EIV\HBE-EharIotte\H ail\D ata
Projects [*.nwk]: |DACKARBC-CharlottesR ailD ata
Surfaces [*.dim): ID ACAARBC-CharlottedR ailD ata

Geometry Frojects [*alal  [D:ACIVARBC-Charlotte'R ailD atah
Template Libraries (%) [D:ACKARBC-Charlotte\R ailD atah
Roadway Design irdl: [D:ACWARBC- Charlotte'\R ailhDatah
Survey Data [* fwd]: I
Dirainage [* sdb]: I

Style Sheet [* xsl]: I

Quantity Manager [*.mdb]: I

Site Modeler Frojects [".gsf]:l

Grid Factar: |1_Dggg [ Active Only

r— Default Grid Factor " Export
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6.1.2 DESIGNING TURNOUTS

Under Tools > Customize > Turnouts ...

Fowsomze

Toolbars |Eommands| Keyhnardl Macrml EHportI Impnrtl

Toolbars:

] Superelevation
[ Surface Utilities
[ Tool:

] Tunnel Surface
(T urnouts
[ Uszer &dd-ins
[Vertical Curve Set
[ Wertical Element

[ Verhical Regression
[1Wiew Geometry

[ 1Wiew Surface

[ 1Volume

1ML Reports

ﬂ v Show Tool Tips
[V with Shortcut Eeys

b

x|

Beszet

i

Fezet Al
Hew...
Fename...
Delete

Help

Pl

Cloge |

x

el s

et

|Turn|:n_|t LiI:urar*;.-'i
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6.2 EXERCISE: TURNOUT CREATION

Marme:

Deseription: Evw 54 -190-1:9 s |
Tupe: I Single ﬂ Mew. ..
Theoretical .1 to .1 Length: |EI.EIDEIDEIEI |EI.EIEIDEIDEI e
Length Along Mairline: [27.138100 [o.0oo0oo [ e |
Triangle Length: [16.6714880 f0Lona000 ﬂl
Defite: By: * Ratio = Angle Henil
Ratio at.0: [=.000000 [.000000 Werify |
Angle at .0 | 62247 | o°ooono Schematic |
Ratio at.1: [0.000000 [0.000000 Hep |
Angle at . 1: | orooon.o” | oroooo.o

Linear Sleaper Set: {3.900000 f0.000000

Circular Sleeper Set: ID_DDDDDD ID_DDDDDD

Distance to Last Long Sleeper: |3_E||j|:|g|:||:| |E|_|:||:||j|:|D|:|

Finimum Bending B adius: IW

Bending Method: " Default {* Gemman

™| Maintain Lenath &long lnner Bailfrom .1 bl F
™| b sintain Length Along Duter Fiai [ Last Branch Element Always Unbent

— Branch Geometiy
Show: & et Branch € 2Znd Branch

Element Tupe | Lenagth Starting B adiuzs Stopping B adius

Linear B.091700 0.000000 0.000000

Click on New ...
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X

T [Singe o |
Name: |Example 49 130 1:9 Cancel

] iptior: -
£sCrpton: |Fyample 43 190 1:9 Prefersnoes. |
Default Bending Method: ' Default % German Help |

The bending method is German

A typical turnout schematic drawing with a straight frog

Einfache Wei-

chen mit gera-

dem Herzstiick Bild 1 Einfache Weichen mit geradem Herzstiick
f lw

® = Ende des Zweiggleisbogans
= Abstand der letrten durchgehanden
Schwells (IdS) vom Weichenende

Weiche wml | bl [ odml [ ok [ em) [sm | zuiv gem)

EW Zweig- | Starmm
gleis gleis
49-Pa-190-19 | 10,5232 | 16,6149 | 60917 | 27.1381 | 1,8376 | 4,051 | 40 100
| 40- 10,7007 | 24,5374 | 13,8367 | 352381 | 1,7493 | 6,573 | 120
54-300-1:14 | 10,7007 | 27,1084 | 16,4077 | 37.8000 | 19326 | 5126 | 50 | 160
é0- [ [ggg}
49-500-1:14 17,8344 | 24,5366 | 67022 | 42,3710 | 17491 | 6,573 | 60 | 120

| 49-Pa-500-1:14.
54-500-1:14 | 17.8344 | 27,1080 | 9,2736 | 44,9424 | 1,0326 | 5,125 | 60 . 180 |
|

80- | cggg} |

60-500-1:14 b | 17,8344 | 27,1080 | 92736 | 44,9424 | 1,9326 | 5125 | 60 | >200 |
54.760-1:185 | 20,5256 | 32,4087 | 11,8831 | 52,9343 | 1,7498 | 9920 | 80 | 160
60- 8,920 | 200

(230)
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Marne:

Desciiptiar: [Example 43190 1:3 Close |
Type: | Single =l Mew.. |
Theoretical .1 to .1 Length: IU.DDDUUU ID.DUDUDU =
Length Along Mainline: |0.000000 Jnn0o0n0 —l_
Triangle Length: |0.000000 J0.00000o ﬂl
Define By: + Ratio  Angle ﬂl
Riatio at.0: [0.000000 [0.000000 verly |
Angle st 0 | orooon.or | oroooo.o” Schematic |
Ratio at.1: |0.000000 J0.000000 Help |
Angle at.1: | orooono | o°oooo.o”

Linear Sleeper Set; |0.000000 J0.000000

Circular Sleeper Set: |IJ.IZIDDEIIZID ID.DUDDDU

Diztance to Last Long Sleeper: ID.DDDEIEID IEI.EIDDEIEIU

Miriiraurn Bending R adius: W

Bending Method: ' Default {* Geman

[~ Maintain Length Along laner Bail [fram. 1t 1F]
™ Maintain Length Along Duter B [ Last Branch Element Alwayps Unbent

— Branch Geometm
Show: & 1stBranch ) 2nd Branch

Element Type | Length | Starting Fadius | Stopping B adius |

The Schematic shows the user the required values.

?Turnout Schematic

Iainline Length

Triangle Length

Theoretical 1 | 1 o

[#——Theoretical .1 to .1 Length i
R atic

Fill out the turnout values:
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Length Along Mainline: 27.1381

Triangle Length: 16.6149
Ratio: 9.000
ﬂ

Hame: [Example 43130 1:3 || 2ok |
Drezcription: |E:-<ample 491301:9 Cloze |
Type: ISingIe ﬂ New.. |
Theoretical .1 to .1 Length: ID.DDDDDD ID.DDDDDD T
Length Along Mainline: |27.138100 |0.oooon —l_
Triangle Length: |15.614300 f0.000000 ﬂl
Define By: % Ratin " Angle ml
Riatio at.0: [3.000000 [o.000000 Verify |
Angle at .0; | Branaa 7 | oroooo.oe Schematic |
Riatio at .1: | 0.oo0000 |0.0o00n Help |
Angle at 1: | 0°0000.0¢ | oroToo.g:
Linear Slesper Set: | 0L000000 |0.oooon
Circular 5leeper Set: ID_UDDDDD |D_DDDDDD
Diztance ta Last Long Sleeper: ID.DDDDDU Iu_gguuuu
Minirunn Bending B adius: IW
Bending Method: " Default %' Geman

[ |t aititain Lenath Along Inner Baillfrom 1 b (R

[™ | aititain Lenath Along Duter Bai [ Last Branch Element Always Unbent

 Branch Geometmy
Show: & st Branch € 2nd Branch

Element Tupe | Length | Starting Radiuz

| Stopping Radius

Click on Verify.
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TTurnuut Library

X

e | Example 43 190 1:9 = Al |

Description: |Example 43190 1:3 Close |
Tupe: ISingIe

Theoretical .1 ta .1 Length: IEI.EIEIDDEIU ID.DDEIEIEID

Length Along Mairline: |27 138100 |0.000000

Triangle Length: |16.674300 J0.000000

Define By: {*' Ratio " Angle

Ratio at .0: |9.000000 0.000000

Angle at .0 | Branad 7 | orooono Schematic |

Ratio 4t 1: | 0.000000 | 0.000000 Help |
Angle at 1: | 0 o0no.o” | 0"o0'o0.0"

Linear Sleeper Set: |D.DDDDDD |D.DDDDDD

Circular Slesper Set | 0L000000 J0.000000

Distance to Last Long Sleeper: IIJ.IJIJDDEIEI ID.DDDDDD

Finirum Bending R adius: IW

Bending Method: " Default ' German

[~ W aintain Lenath &long Inner Bl (from. 1 te P

™ Maittait Length Along Duter B ai [™ Last Branch Element &lways Unbent

 Branch Geometry
Show: & JstBranch € Znd Branch

Circular 21.024919 30,0 o 190.000429
Linear £.091700 0.000000 0.000000

Apply. The New turnout has been stored in the library and can now used for design.
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6.2.1 TURNOUT DESIGN

To create a simple turnout connection between two tracks goes to Geometry > Utilities > Parallel

Horizontal Alignment ...

* Parallel Horizon... E|

Mode: (&) Specify

() Interactive By Station

() Interactive By Element

Frorm %

Harizantal Alignment; |',.;.,|1 = | j-_]
[] Station Limits

O ffzat:

To

Aligrrment N arme: I E1 |
D ezcrption; !| |
Shyle: | Default v |

[ ] Copy Event Paints

[ ] Exclude Reverse Spiralz with Unequal Constants

Apply.

You will now have an alignment 5m to the right of alignment Al.
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6.3 CREATE TURNOUT

Interactive

¥ Create Turnout

Frimary Control
bethod:

Alignment;

Station:

Turnout
M ame;

Drescription:
Type:

Style:

Placerment Poirt:
Hand:

Orientation:

| In Alignment

BT

0.000

[ Offzet from Placement Paint: |: ann

(] Extend Mairline by Length: |: ono

| Single W | %
| Example 43.190 1.9 v
E g
Left v|
| Leading W |

If you use Interactive you must follow the steps:

e Identify mainline alignment

e Identify point (turnout .1 as placement point)

e Identify orientation point ( the direction for the branch)

e Accept.
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6.4 CREATE QUICK CONNECTION

An easy way to make a connection is the Quick Connection Command.

5
SGHEIEKk=FE | EEE T E D

|Create Cu:unnecti-:unl

¥ Create Connection

Beginning Turnouk
RENI=R | T w | _-ﬁi!-_] :
Style: Example 43.190 1: |
Active Heel: | JiaF w |
I_EeDnngr:::nDn IEI.EIEIEI | j;_.i
R adiusz; ID_DDD | ﬂ

Ending Turnout

M arne; iTzi |[§

Description: |Example 43.190 1:9 |

Tope: | Single W |

Style: Example 4319013 v |

Alignment; |',-_~,'-| w | ij

The software is using the same turnout which was place on alignment Al. To fill in a length is not

needed in case you have a straight turnout connection.

Hit Apply.
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¥ Create Connection

e T—

- i
z Interactive

Style: Example 43.1901:9

Active Heel: 1st “

Unda

Connection -

Length 0.000 ﬂ m

Radius 0,000 +|

Ending Turnout

Description: Exarnple 43.1901:9

Style: Example 49.1901:9  »

Alignment: a1 v il

If you close the dialog box the turnout will store to the geometry.

Create a new horizontal alignment. Place a single fixed line close to the track Al.
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Place a new turnout on B1

- ey
Create Turnout =1
:nr;;arg Control -
[] Offst from Placement Paint: | (1000 Undo
[ Estend Mairiine by Length:  [11000 | [ Hep ]
Turnout
Drescription: Example 43.1901:9
Style: Example 43.190 1:3 ~

Hand:

,_
.

=
o
b
g
5
a
I(

Orientatior
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6.5 CREATE CONNECTION TURNOUT TO ELEMENT

unots
BEIHTET

S LA o

B

Conneckion Editar

Select the turnout an check on Element, Identify the alignment

i~ Beginning Element

Turnout Mame:

Tumout Type:
Tumout Stule: [Fyampls AREA 61 ¥
Active Heel: 1st -

EilT

Tip Badius:

ok

s juanes)
Standard Sleeper Set:

None =
0.000
Distance to Last Sleeper: (0,000

Sleeper Set Length:

[

Connecting Element;

Type | Free | Length

I Fiee I Farameter

| Tal... | Applied ...

Ending Connection: ¢ Tumout

' Element e E it

Add Eefore. ..
Add After...

Free All
Free Lengths Only
Fixc Al

[~ Ending Element

Alignment: o 'I ﬂ

Type Fiee Length

Direction

Linear r [50z.761

[N 57 zm4a 8 E F

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

™" add Element After

X

Tupe: I Circular - Apply

Tirarisitior: IEIDthoid

Free T
Lenath: IW r
Badiuz: W -
Wirection IW r
Farameter: IUUUU—

Design Speed (mph]: ID.DDD
Cezign Calc... |

Applied Cant [in):

ID.EIDD

Eirat | <% Brevious |

= |
j Cloge |
Help |

et > | Last

arget

r
r
r

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

=i

— Beginning Element
I Station:  [177.000 +|
Eparciayeis LTI

Turnout Mame: |-|-3 vl ﬂ

Turnout Type: ISingIe vl L

Turnout Style: IE:-:ampIe AREA CH .I Heel Radius: IEI.EIEIEI Save
Active Heel: 13t = Standard Sleeper Set: INone v| SEVELS.

Sleeper Set Length: IEI.EIEIEI Unda
Digtance to Last Slesper: IU,UUU Feport...

Help

apply

Cloge

e

Connecting Element

[ Free

Circular ]

I Free M Parameter
B -200.000 | | 0.000

40,000

Ending Connection: € Tumout % Elemert " Station " Fiee Exit

~ Ending Element
7| #|

Alignment:
Length Direction

{502,761 [N 5725498 Select |

Type
Linear

Free up the length & radius of the connecting element and the ending element.

Hit Apply and Save the solution with Save As ...

x|
Nare: [B1->C1 | 0Ok, |

Dezcription; I

Cancel |

Style: IDefault j Help |

v Irnclude All Elements

[ Transpose Elements

I tdatch 1 Station to Mainline Station

Save As .. saves the whole connection including the alignment C1.
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Other options for turnout connections:

Free Exit

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

Station

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

7. CREATE SHUNT LIMITS

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

This picture explains how a shunt limit will be created.

Shunt Limit

Connecting Alignment

Turnout —/ Shunt Limits

Mainline Alignment

Turnouks |
SGHSSLA=EE EEEEEE

[create Shunt Limits |
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M arne D'ezcriptiaon Style
Example 43.19... Example 49....

Example 43.19... Example 49....
Ewxample 43.19... Example 49....

Interactive

[_selct ]

Cloze
Preferences...

Help

Select

Shunt Limnit; 2500

| ]

[ ] Adjust Shurt Limits for Cureature

File: M amme:

Hit Apply.

Shunt limits
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7.1 REPORTING

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

e D s s

BEE %

?Repurts

Available Turnouts:

Repu:urtsi
o ] 5

Apply

Description
Example £

\F nple AR Cloze |
am ' Help |

Select |

There several report templates available.

@ Bentley Civil Report Browser -

+, DOCUME~ 1% GUNNAR~1.PEC',LOCALS~1"Temp' RPTA9.xml

File Tools Help

=10l x|

|D:\Program Files'\Bentley\Bentley

o108 =]
|27 Images
|7 IntersectingdlignmentS tatior
|=7 LegalDescription
|7 LightRailM anufacturing
|- MapCheck
|21 Miling
|7 Obsolete
|=7 RoadwayDesign
|27 Schemas
|27 Sightvisibilitg
|7 Stakeout
|7 StationOffset
|27 Superelevation
|21 Surfaces
|77 Survey
|7 Tabling
|21 TemplateLibrany
F2Y Turnouts
AE ShuntLimits. xs|
@ TumoutBranch.xsl
& TumoutElevationsandC.
. TumoutParert ksl
TurmoutPoints. ksl

I N
2] _Themes

Q Farmat.xsl =
CLE ]

A Shewidl vl i
4 »

Turnout Report
Report Created: 10/5/2009
Time: 1:29pm

Project: Cant
Description:
Input Grid Factor: 1.00000000

Note: Allunits in thiz repert are in feet unless specified otherwise.

Turnout: T1 Example AREA 6# Straight (Example AREA 6# Straight)

Element Type Start Northing  Start Easting Length Start Radius End Radius
Linear 5539040.47412 3533017.32710 23.44863 0.00000 0.00000
Linear 5539054.74089 3533035.93617 30.20948 0.00000 0.00000
Point Name Northing Easting Elevation Radius Offset
l 553904047412 3533017.32710 0.0000 0.00000 0.00000
0 5539051.32203 3533032.92568 0.0000 0.00000 0.00000
2 553907116260 353306145510 0.0000 0.00000 0.00000
3 5539075.61102 3533057.77766 0.0000 0.00000 0.00000
53 5539089.85738 3533079.567959 0.0000 0.00000 0.00000
54 5539089.85738 3533079.567959 0.0000 0.00000 0.00000
Turnout: T2 Example AREA 6# Straight (Example AREA 6% Straight)

Element Type Start Northing  Start Easting Length Start Radius End Radius
Linear 5539125.51358 3533113.33613 23.44863 0.00000 0.00000
Linear 5539111.24681 3533094 72706 30.20948 0.00000 0.00000
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