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2. LESSON NAME: REGRESSION ANALYSIS ON EXISTING TRACKS

LESSON OBJECTIVE:

2.1 EXERCISE: REGRESSION ANALYSIS

This lesson will show how to use the regression analysis for existing tracks

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 ...

=101 %]

?View Horizontal Annotation

Main |Tab|ing| Styles I

—apph Shyle Filter.. |
¥ fAssigned " fActive [~ Dwenwrite
Hel
Horizontal dlignment: IDefauIt j Ll
Cogo Points: IDefault j
— Horizontal Alignments — Cogo Points
Include: ﬂ Inciude: I\ﬂ’c ﬂ
Selected: Selected:
1 amne |Descri... |St_l,JIe | Mame |Descri... |St_l,lle |;|
"1_001 Drefault
"1_004 Default
"1_007 Drefault
1_010 Default
W1_012 Drefault
W1_015 Drefault
W1_017 Default LI
 Digplay —Annotate
[V Puoints V¥ Paints
™ Oreslignment [ Event Paints ™ Elements
[T Offdlignment [ Station Equations [ Duplicates
[~ Elements [~ Dual Dimensions
™ Radials [T Tiangents ™ T &ltemate Styles
™ Chards [T Subtangents ™ Estend Bevond Element
[ Display As Complex Linestring [ Planarize
Apply I Interactive Graphics | Preferences... | Close
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4. Customize BRT with the palette for Horizontal Regression

Tools > Customize ...

™ Customize

Toolbars | Commandsl Ke_l,lboardl Macmsl E:-cpoltl Importl

Toolbars:

[ Feature | ¥ Show Teol Tips
¥ with Shartcut Keys

[ Geonnetry Utilitizs

b

Beset

i

Reszet Al

) Mew...
[ Harizontal Curve Set s

[ Harizontal Elemnent Floeris |
[ Hudralagy and Hydraulic Delete |
[ Light Rail Manufacturing

[Locate Help |

%]

Cloze |

x
EELB| FE ok

5. Load survey points V1* into the regression buffer

2
WE 2 o o b

|add Horizontal Reqression Paint |
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‘.Tndd Horizontal Regression Points o ] [

EET I Advanced I

Source: % Points Filter... |
 Alignments Help |

Include:;

E +|

Selected:

Mame | Dezcription | Stle |;|
100 Default -
1_004 Drefault
W1_007 Crefault
W1_010 Diefault
W1_012 Diefault
W1_015 Crefault
W1_017 Diefault ;l

First Paint: I"\.-"'I_DEI'I vl ﬂ
Second Point: v1_004 - ﬂ

Apply I Preferences... | Cloze |

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

?Add Horizontal Regression Points o ]

Main  AHdvahced I

Firimum Distance Tolerance:

taimum Distance Tolerance: IEDD.DDDDDD

bl airniurn Desiation: |5_DE|DE|DE|

Iililili\%

b airurn Offzet of Mear Points: IEI.DEIDEIDEI

Apply I Preferences... | Cloze I

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

?Add Horizontal Regression Poinks o ] 574

Main | Advanced |

Source:  (* Points Filker... |
" Alignments Help |

Inchude:

1 +|

Selected:

Marne | Description | Style |;|
W1_00T Drefalt -
W1_004 Drefault
W1_007 Drefault
w1_010 Drefault
W1_012 Default
W1 _015 Drefault
W1 _017 Drefault LI

First Paitt: Iw ool vI ﬂ
Second Paoint: w1004 - ﬂ

Preferences... | Cloze |

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

=
E s | @ | o

|H|:|ri2|:|ntal Curvature Diagraml
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?Hurizuntal Curvature Diagram

[ x|
5] Horizontal Cureature Diagram | [- Source
i B General Harizantal &ligrment: |T1 vI
Additional Points
AT Ases
{17 Giid Start Station: IU.UDDU
{:l Detailz
- Direction Exaggeration
* Left to Right ' Vetical: |1?2?55,5?us
" Fiight to Left Huorizontal: 11 oo
" Plat Height; |u,uuuuuu ﬂ
Symbology:
I_ IDbiect IName I I
B Line |
E ]
<] Test I
[ Elements [l
[] Cant ]
Apply 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

ransition Transition

Curve

The diagram can be interpreted as shown above.
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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 2B | & | o

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

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

TEdit / Review Horizontal Regression Points

Regrezsion Points;

=101 %]

Cloge

MHame | E asting | MHarthing | Style | Ihclude i... | Status | Offzet | Wieight |A
W1 001 35333762 5541454.7. Default No Normal 0000000 0.010000 Select Only |
W1 004 IRIIIFT.0. 5R414227 Defalk Mo Narmal 0000000 0010000 —
V1007 35333793 55413943 Defaut  No Nomal 0000000 0.0710000 select & Regress |
W1 010 33305 55413692 Defauk Mo Narmal 0.000000  0.010000 _
W1 012 35313918 55413448 Defaut Mo Normal 0.000000  0.010000 Buick... |
VI_015 333030 55413213 Defauk Mo Narmal 0000000 0.010000
W1 017 9633044 55412950 Defaut Mo Normal 0000000 0.010000 Beport.. |
V1_019  3R3IIIOR0. 5R412753 Defauk Mo Narmal 0000000 0.010000
W1 021 IR3TE7.4. S5A12576. Defalt Mo Normal 0000000 0.010000 Hep |
V1023 3373004 55412401 Defauk Mo Narmal 0000000 0.010000
W1 024 333919 55412230 Defauk Mo Narmal 0000000 0.010000
W1 026 95313950 55412049 Defaut Mo Normal 0.000000  0.010000
W1 028 33995 55411821 Defauk Mo Narmal 0.000000  0.010000 o

i

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 Points

Fegrezzion Pointz:

=101 x|

Cloze

"1_004 35333778, Bo41422. 7. Detault Mo Moarrmal 0.000000  0.070000
"1 007 3533379.5.. 5541334.3.. Default fo M ormal 0.000000  0.0710000
1 010 35 5. 3.2 AR

W1_012 3533351.5... 5541344.5... Default Mo Insert
W1_015 35333583.0.. 5541321.3... Default Mo Edit
W1_017 35333584.4.. 5541235.0... Default Mo
*1_013 3533385.8.. 551275.3.. Default Mo

1007 0000

0.000000  0.070000
0.000000  0.070000
0.000000  0.010000
0.000000  0.010000

Delete

*1_021 3533387 4. 5512576, Default Mo Marmnal 0.000000  0.010000
1023 3533389.4... 55412401 .. Detault Mo Moarrmal 0.000000  0.070000
"1_024 3533391.5... 561 223.0... Default Mo Moarrmal 0.000000  0.070000
1_026 3533395.0... 5541204.9... Default Mo Moarrmal 0.000000  0.070000
1_028 35333593.5... 5541188.1... Default Mo Moarrmal 0.000000  0.070000

Lad Ame E e e N T S T T o F R I T S wi wi ' A AEEE P Rt e

M ame | E azting | Maorthing | Style | Includei... | Status | Offzet | “Weight |A
V1001 35333762 55414547 Defaulk Mo Marmnal 0000000 0.070000 Select Ornly |

i Select & Begress |
[Huick... |

Bepart. . |

Help |
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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.

™ Edit Horizontal Regression Pol =1o1x]

Include in Analysis: ©© Yes &

Status; " Figed Close |
¢ Momal Help |
" lgnared

Dftset: IW ﬂ

Wieight: W

Eirst | < Previous | Mest = | 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 Transition

Curve

Accept this solution
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1.1.3  Ust REGRESS ONLY

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

#]
WE [ | o b

|Single Horizonkal Element Regression .ﬁ.nalysisl

‘._.'__'Single Horizontal Eleme o ]

—Element Type—————
O Circle
Cloze |
 Sawve Order :
aye |
(" Before Selected Element =
™ After Selected Element Beport... |
¥ Last Elament Help |
 Results
Least Squares Error:
Standard Deviation:
td axirmurn O ffset:

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

?Edit / Review Horizontal Regression Points

Regression Points:

=100 x|

35341734, 55403591, Default Mo Marmnal 0.000000

M ame | E azting | Horthing | Style | Include ... | Status | Qffzet | YWeight -

W1 128 35340549 5540451 2. Defauk  Ma Normal  0.000000 0.010000
VI3 95340720, FR40446.3 . Defauk Mo Mommal 0000000 0.010000

W1 133 3534089.7. 55404710 Defauk  Ma Normal 0000000 0.010000 select & Fegress |
W1 135 353410R5  ER4041E.3. Defaut  Ma Nomal 0000000 0.010000 .

V1137 35341246 55404006 Defauk  Ma Normal 0000000 0.010000 Buick... |
V1140 35341430 ER403947. Defaut  Ma Nomal 0000000 0.010000

V1141 95341597, 55403704 Defauk  Ma Normal 0000000 0.010000 Heport... |

|_| Cloze |

Help |

[

Select in the dialog box Curve and hit Compute.

™ single Horizontal Elem N ] |

 Element Type
i~ Linear ' Circle

 Save Order

" After Selected Element Repart...

" Last Element Help

" Before Selected Element 4|

~ Fesultz
Least Squares Error: 0000000

Standard Deviation: 0002744
b axirnumn Offzet; 0.004330

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.
IS =T

Linear 1}

Circular 33.5853 3533307431, 5541257 6E3... 192.644484 3533580.684... 5540873.259... 146930923 440.12034... 60057447, Mon-coinci... Non-cainci Claose |
Linear 5737067 3533617836, 5540840559, 145603037 3534143.064... 5540384 745, 145.603037 B35.43628... Mon-coinei.. Non-coinci... OK
Circular - 12691429 3534185.847 5540349 406... 141.360109 3534241528, BRA0I1 3018 132.349352 BES71528 -470.85835 MNon-coinei.. Non-cainci.. OK Help |
Linear 13357145  3534356.074... 5540254 465... 129.707926 3534599.034... 5540132.071... 129.707926 272.04806... Mon-coinci.. Non-cainci.. OK
Circular  1607.7625  3534677.030... 5540088, 717... 136.886475 3534747.929... 5540032.257... 148.739341 90.764611  487.43304.. Mon-coinci [a]
| | B

Select | Eirst | < Brevious | Hest » | Last

The elements are not connected but in the right order.

1.1.4 CLOSE THE TRACK WITH SPIRALS

Call the Horizontal Element palette

A
S E | oA AETTRAR B ARS

Define Spiral i

To make life easier turn the check box for Replace and Fill Gaps on.
TDEﬁI‘IE Horizontal Spiral =10 x|
Uiz | Clatheid =l apply |

Feverze Spirals; IEquaI Camaiaris j Close |

Fired “alue: ||:|_|:||:||:||:||:||:| Help |

v Replace and Fill &1l 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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iG]
Morthing Start Apply
e (1.0000 414 56, N 0K ;I
Clothoid  129.4426  3533382.834... 5541325448, 196.746483 3533380.444... 5541248.297 .. 192.645849 T7.I63H 21555957, OK oK oK Closs
Circular 2068117 3533388 444, 6541248257 192 645843 3533566 600... 5540886 686 . 143.069035 411.09446 . -ED0 57447 DK oK oK
Clothaid ~ 617.9062 3533566 600... 5540806 686... 149.069095 3533616.576... 5540841 652, . 145.503037 B7.262968 201.01849.. Ok ok oK Help
Linear 6851891  3533616.576.. 5540841.652... 145.503037 3534138.028... 55402389.115... 145.503037 £90.43539... 0K oK oK
Clothoid 137662456 3534138028, 65403839116, 145.503037 3534786.434. BH40348.961 . 147250433 E2.305544 17210345 OK oK oK
Circular 14385301 3534186.434... 5540348.961... 141.250453 3534231.053... 5540319.029... 133.982203 53757918 -470.85835.. 0K 0K oK
Clothoid 14922880 3534231.053... 5540319.029... 133.982203 3534286.858... 5540209.333... 129.707926 63.227022 17254266... OK oK oK
Linear 15666160 3534286 858, 6540289333 129.707926 3534594 426 B540134.393 . 123.707326 34438923 DK oK oK
Clothoid 18999043 3534594.425... 5540134.393... 129.707926 3534663.931... 5540096.993... 134.863070 78952237 19618643, OK oK oK
Circular 19788565 3534EE3.931.. 5540096993, 134.863070 3534747.929. 5540032257, 148.739241 106.2591E... 4287.43904... Ok oK
4 I =
Select FEirst < Previous Nest > Last
¥

All gaps are close with transitions.

Save your work.

3. VIEW REGRESSION POINTS

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

=
WE B 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.
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?Hiew Horizontal Regression Points

Drata:
|Elbiect |F'refi>< |5uffi:-: |F'reu:isiu:un Mame
<] Fixed Symbal Drefault
[ Fied Text
(<] Marmal Symbal
B4 Momal Text
B4 Ignored Symbal Default
[ lgnored Text rail
[ Other Symbol
[ Other Test
[ Unacceptable Symbol
[ Unacceptable Text

[ Sorted Line ballast .
B Mame

<] Harizontal Slew 01z

O ‘ertical Slew 012

<] Slew Indicatar

Acceptable Slewr I|125|:| Annatate az € Single Line
[~ Scale: |'|_|:||:||:||:| " Multiple Lines
Iv Mirror Right ta Left Annotate i IMiIIimeters vl

[ Symbology from Paint Stle

Hit Apply.
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The result should look like this:
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4. LoAD THE FILE IDEAL WORLD.ALG

4.1 DISPLAY THE REGRESSION POINTS

|
E B @ | ok

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

??iew Horizontal Regression Points

D ata:

|EII::ieu:t |F'refi:-: |Suffi:-: |F'reu:isiu:un |Name |
B Fived Symbal Drefault
<] Fixed Text .
B Marmal Symbol
B<] Mormal Text
B lgnared Symbol Drefault
B Ignored Text rail B
[ Other Spmbal
[ Other Text
U Unacceptable Sypmbal
O Unacceptable Text

[ Sarted Line ballast .
B Harme

<] Harizontal Slew niz

[ Vertical Slew 012

B4 Slew Indicater i

Acceptable Slew: ||:|_25|:| Annotate as: © Single Line
[T Scale: |'|_|:||:||:||:| * Multiple Lines

=101 ]
Apply
Cloze
Preferences...

Help

dlld?

¥ Mirrar Right ta Left annotate in | piimeters

[~ Symbology fram Paint Style

L
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4.2 USE THE QUICK REGRESSION

Go to Edit/Review Horizontal Regression Points ...

x
WE [ 2 | o

|Edit/Review Horizontal Regression Point |

?Edit / Review Horizontal Regression Points o ] 24

Regreszion Points:

M ame | M orthing | E azting | Shyle | Include i... | Statis | Offzet | YWwieight |4
51 FR401EE.4.. 3532951 7. Defaut  Yes Marmal 0,000 0.010 r— Select Only |
52 FR40175.0.. 35329739, Default  Yes Marmal 0,000 0010
53 55401895, 35329961 Defaul  Yes Momal  0.000 0.010 Select & Regress |
g4 FR40201.0.. 35330783 Defaut  Yes Marmal 0.000 0.010 -
55 FR402126.. 35330405, Defaut  Yes Marmal 0,000 0010 Quick... |
SE FR40224.1. 35330626, Defaut  Yes Marmal 0,000 0.010
57 FE40235.6... 3533084.5... Default  Yes Narmal 0.000 0.010 Beport... |
o] FR40247.2 . 353F07.0.. Defaut  Yes Marmal 0,000 0010
59 FR40256.7.. 3533129.2 Defaut  Yes Marmal 0.000 0.010 Help |
510 FR40270.2.. 3533151 4. Defaut  Yes Marmal 0,000 0010
511 FR40221.8. 35331735 Defaut  Yes MNarmal 0.000 0.010
512 FR40293.3.. 35331957 Default  Yes Marmal 0,000 0010
513 FR40304.8. 35332179 Defaut  Yes MNarmal 0.000 0.010 -
o
Select Quick ...

=10 x|

Talerance: F Apply I
Cloze |
Help |

Apply this tolerance.

The software creates a best fit alignment based on the regression points. Check the integrity.
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™ Check Horizontal Integril

el

Direction & End Length R adius Constant Inteqrity . Integrity Elemen Lpplp I

Type Station .. Morthing E asting ection & Start | Morthing Easting (&
] 3
Clothoid ~ £40.588 5540462.009 3533520133 NE2"31330 5540437.043 3633571127 MW E4720424"E 57167 226.853 Ok ak gk Clase
Ciicular  £97.755 5540487843 3533571127 ME4720M24"E 5940434802 3534446125 SE57°22519'E 915.571 900,205 ok Ok oK
Linear 1612855 5540434602 3534446125 557°2251.9'E 5540258.803 3534720804 S57°2251.9'E 326116 Ok ak gk Help
Cicular 1938971 5540258809 3534720804 S$57°22'51.9"E 5540247931 3535237.803 M 59°4730E6"E 542959 -496.069 ok Ok oK
Linear 2452007 5540247931 3535237.803 NEI47I0E"E 5540482590 3535640.856 N EI47I0.6"E 466,387 Ok ak gk
Cicular 2948394 5540482590 3535840856 M E9747306"E 5540507578 3536195.905 S 64756495'E 577.745 593.018 ok Ok oK
Lingar 3525467 5540507578 3536195.905 5 6475EM95'E 5540084593 3537100816 5 E4°5EYAE'E 932.890 Ok ok
2| | ©
Select First < Previous Mest » Last
4
Select all elements and delete them.
o ] o

I eck Horizontal Integrity

Station Northing Easting (2

Direction (2 Start
i}

Narthing Easting Direction & End Length Radius Constant | Integrity ... | Integrity ..

Transpose

Report
Fit

Elemen Apply I
Close
Help

Select

First

< Brevious

Hewt >

Last

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

points shall fit.

Tolerance:

=101 x|

{0300

View the result.
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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 ...

i

Precizion | General I Unitz and Format | Geometmy
Tolelancesl Factors I Abbreviations  Rail ISightDistance

Help |

Diesign Speed [kmph): IW
Equilibrium Constant: W
Applied Constant: I?1EIEI—
Cant Bounding Conztant [mm]: IEDDD—
Centerline B ail to Centerline Fail Diztance: |15[|[|—
Inzide Rail ta Inside R ail Distance: |1435—
Cenber of Gravity: I'ISDD—
Wirtual Tranzition Length: W
Percent on Linear: W
Rotate Cant About: W

[v idd Cant at Spiral to Spiral Station

v Compute Tumauts Based on Mainline Cant

™ Maintain Tumnout Branch Element Collinearity

[™ Compute Independent Mon-linear Reverse Transitions

™ Horizontal Slew Signage is Felative to Point not Aligament

Apply Cloge
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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.

|
==

Add F'Ih

Create 3 PI's

Insert curves and spirals

zl
DB FEE Y

Define Curveh
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Zifix
— Honzontal Pl Apply
Define By: IKann Pl Coordinates j - |
Diirection Back: IN EO0™43035"E ﬂ
Length Back: |1 297 800 ﬂ &l
Paint Manme: |2 Fleliz I:alc:..._l
Moithing: 5540478 673 4| D '
E asting: |35343‘l 204 Curye Calz. . |
Direction Ahead: IS E4"02'80.2" E ﬂ Report... |
Length Ahead: J1335.100 ﬂ Help |
~ Harizantal Curve
Curve Set Tupe: @ 505 5SCSCS
Leading Trarsition: |Elnthnid j ||:|_I:|I:|I:| ﬂ
Fadiuz 1: | 0™ oo0'o0.0" IEI.EIEIEI ﬂ
Compaund Transtion: IEIDthDid j |D_DDD ﬂ
Fiadius 2: | oroooo.0” Joomo #]
Trailing Transition: ICIDthDid j |D_DDD ﬂ

Define By: {* Badius

| Anale after PEE [PEE to BT

" Spiralto Tangent  Horthing |554D4?‘8.5?3
" Paint on Curve E astinim: |35343‘| 2041
| frgle up to PEC [P to PEC) IERR ﬂ

" Tangent to Spiral Faimt i ame; I
&

Eirat ¢ Brevious Meust » | Last

Select |

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

Cant Calculator | Tahle L.:.c.kupgl

Compute; GG ~ o |

Define By:
Dezign Speed [kmph:
E quilibriuim Conzstant:

Applied Congtant:

I.t'l'«pplied Constant

[] Hep |

I'IEIEI.EIEIEI Other Rules... |
I'I 1.800

I?.1DEI

Radius: {0000 {300,000
Length: IW
Tranziticr: Clathoid j
Campound Transition Hate From: {%) Start ) Stap
W Ailways Round Applied Cant
— Results
E quilibriusrn Cart [rom); ||:|_|:||j|:| |‘| 21111
Applied Cant (mm]: fo.o0o f20.000
Cant Defiziency [mm): ||:|_|:||j|:| |51 111

Applied Cant Gradient:

Maon-compensating Lateral Acceleration [mds"z):

Applied B ate of Change [mm./z]:

Deficiency B ate of Change [mmdz): |1 7747

0000 J0.335

|2?.??E
I'I 000,000

Desirable Length (& |35 f— j |53,4E|2

kinirurm Length (2 |55 — j |4|:|_4|:|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:

?Design Calculators

Cant Calculator | Tahlz Luokupsl

Compute: C

Speed

Define By: I.ﬁ.pplied Cant j
Design Speed [kmph]: ISEI.EEB

E quilibrium Constant: |‘| 1.200

&pplied Constant: I?‘_1 oo

=101 =]

Help

Other Rules. ..

Lids

Radius: {1000.000 {1000.000
Length: W
Tranzition: Clathaid j
Compound Transition B ate Franm: % Start ) Stop
W Always Found &pplied Cant
 Results
Equilibrium Cant (mm): f116.338 [116.338
Applied Cant [mm} {70.000 {70.000
Cant Deficiency [mm): |4E;_338 |4E_338
Mon-compenzating Lateral Acceleration [mds"s):
Jo303 fo.z03

&pplied Rate of Change [mm/s]: ||:|.D|:||:|
Deficiency Rate of Change [mmdz): ID'DDD
Applied Cant Gradient: ID,DDD

Desirable Length & |35 . j |I:I,DEIEI
Minimum Length 3 |55 mmds | |0.000

Freferences. .. | Cancel

Toggle back to cant and click OK.

Page 24 of 73



R
— Harizontal Pl Apply

Define By: IKann Pl Coardinates j Close |
Direction Back: |N EE™11'01.0"E ﬂ

Length Back: [2067 698 #| [ Uy
Fuaint M arne: I ml
Northing: 5540223053 4| |Des :
Easting: |3534?1 F.a04 Curve Calc... |
Dirmeiten et [Ferigan e +| Report.. |
Length Ahead: [2m5173 #| Help |

 Honzontal Curve

Define By: @ Badius

" fingle after PEC [FEE ta BT

Curve Set Tvpe: {505 {0 SCECS

Leading Transition; IEIothoid j |8IJ_DI:II:I
Radius 1: | 5743551 f1000.000
Compound Transition: IEIothoid j |D_DDD
Radius 2. | orooono Jo.ooo
Trailing Transition: IEIothoid j IBD_DI:II:I

" Tangentto Spiral ~ Faint Hame: I—
" Spiralto Tangent  Morthing: IW +
" Paoint on Curve Egsting: IW
€ AngeupioPCCPEPCE)  [ooooo” | 4

|+ |+ L+ |+ |+

Eirat < Brevious Hest > | 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 =l0x]

Cant Calculator | Tahle Luukupsl

Compute: I Cant j
Define Byt | Applied Constant =l Help

Design Speed (kmph) IW Other Rules...
E quilibrium Constant: W
Applied Congtant: w

ids

Radius: {300,000
Lenath:
Transition: Clathoid j
Cormpound Tratsition B ate Fram: % Siart ) Siop
¥ Alwayz Round Applied Cant
~ Results
Equilibrium Cant {mm}: 188800 f188.800
Applied Cant (mm: J115.000 f115.000
Cant Deficiency [mm): |73_ggg |73_gn|:|
Mon-compensating Lateral Acceleration [mes™s):
Joaa3 f0.453

Applied Rate of Change [mm/s): ||:|_|:||:|U
Deficiency Rate af Change [mm.dz): ID_DDD
Applied Cant Gradient: ID_DDD

Desirable Length & |35 s j |D_DDD
Minirum Length & |55 . j |EI_EIEIEI

Preferences. . | Cancel

Hit OK.
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™ Define Horizontal Curve Set

Direction dhead: IN BRTI0ME I E

=101 ]

r~ Harizortal Pl
Define By IKnown Fl Coordinates j - oo -
Direction Back: W ﬂ o= |
Length Back: W ﬂ &l
Paint M ame: I— Rate Calc... |
Horthing: W + Ciesign Cale. . |
Easting: [3536410.934 G Gl |

[]

[7]

Report... |
Length Ahead: |1 200,593
Help |
r— Horizontal Curve
Curve Set Type: (¥ 5C% O SCSCS
Leading Transition: Il:lothc-id j |‘|2IJ_DDD ﬂ
Radius 1: [e2zi01 [500.000 #]
Compautd Trarsition ICIoth-:-id j |D_DDD ﬂ
Riadius 2 | 0~oomo.o fo.000 +|
Trailing Transitior: IEIothoid =| [1z0.000 ﬂ
Define By: % Radius
" Tangent to Spiral  Point [ ame: I
I Spiralto Tangent  Morthing:  [S533488.103 +
™ Paint on Curve Eastinm; |3535855.525
€ Angeup o PECFEPEE] [[o0o0.0° #]
) Anale after PLE [PEC to BT
First | < Previous et | Last | Select |
Hit Apply.
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5.1.3 EDITCANT

‘._?_Eant Alignment Editor i [ =]

Harizontal Alignment: Im vI ﬂ Apply
LCant Alignment: Im - I Clage

Type | Station | Spee...l Hadiusl Lengthl Tranzition | Eq. L. | App. Cant... | Cant... I Mon-... I App.... | Def, ... I App.... | Dresign ChECkS---l

i

Help

:

Add. Edit... [elete Bepart...

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

™ Define Cant Alignment o ] 4

Cant Method: 0k
% lze E quilibrium Equations

_ Cancel
" Usze Alternate Design Speed

s

"~ Lookup Cant from T able Iz

{~ Station, Speed and Cant Table

| |

Design Speed [kmph]: |1 0. 000
Equilibriurn Congtant: |1 1,800
Applied Constant: I?_‘I o0

W Use Cant from Horizantal Slignment

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

™| Interpolate Carnt

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

Hit OK.
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?Eant Alignment Editor
Harizontal Alignment: Im vI ﬂ

Lant Alignment: A1 -

=10
Apply |
Close |

Station

. Length | Tranzition
10,000 100 0.000 i

. Linear 0.0 0.0 0.0 0.000

15 1377.561 100 0000 80000 Clothed 0.0 0.0 00 0000 243 167 1143
sC 1457 561 100 10000, 11003, Ciculr 1180 70.0 40 0F4 00 00 0
cs 2557 866 100 10000, 80000 Clotheid 1180 70.0 480 0F4 243 167 1143
g7 2637.960 100 0000 B45.09.. Linear 00 0.0 00 000 00 0o 0
15 3267965 120 0000 12000, Clothoid 0.0 0.0 00 0000 e 205 1043
sC 3402965 120 8000083702 Ciculr 1888 1150 738 0483 00 00 0
05 4339.997 120 900.00..12000.. Clotheid 1888 1150 738 0483 W9 205 1043
57 44535991 120 0000 11405 Linear 0.0 0.0 oo Qo oo 0o 0
FOE EE00.736 120 0000 0000 Linear 0.0 0.0 00 Qom0 oo 0o 0
Definedll. | add. | Edi. Delete Bepot..

Design Checks. |

Help |

Apply ads 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 ...

!_’Eant Alignment Editor

Haorizontal Alignment: IM vI ﬂ
Lant Alignment: Im - I

=10l

Apply |
Cloze |

Station L.
0,000 o0 0.000 .. Lingar 0.0 0. 0.0 0.000

TS 1377 561 100 0.000 80,000 Clothoid [aki] n.a [aki] 0.000 243 16.7 1143
sC 1457 561 100 1000.0... 1100.3... Circular 1180 0.0 430 0314 00 0o a
CS 2857 862 100 1000.0... 80000 Clothoid 1180 0.0 420 0314 243 167 1142
ST 2637 868 100 0.000  B45.09.. Linear [aki] n.a [aki] 0.000 00 n.a a
TS 3282 965 120 0,000 120.00... Clothoid [ali] 0o [ali] n0.ooo 314 0.5 1043
SC 3402965 120 -900.00...937.02... Circular 1888 115.0 a8 0483 00 0.0 1]
Cs 4339991 120 -900.00...120.00... Clothoid 188.8 115.0 738 0483 3149 205 1043
ST 44559991 120 0.000  1140.8... Linear [ali] 0o [ali] 0.000 00 0o a
FOE BE00. 796 120 0000 0000 Linear oo 0.0 oo 0.000 o0 0.0 1]
Define All.. Add.. Edit... Delete Report...

Design Checks...

Help |
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Ttant Design Checks

kdirirnrm b &xirnLinm 0k |
[T Design Speed [kmph):

fo.000 fo.000

_ Cancel
v Applied Cart [mm): |‘I 0.000 I'I 0000 —l

[™ Cant Deficiency [mo): f0.000 f0.000
[T Mon-compensating Lateral fcceleration [mdss): ||:|_|:||:||:| ||:|_|:||:||:|
[ Applied Rate of Change [mmds); ||:|_|:||:||:| |I:|_|:|EIIZI
[ Deficiency Fate of Change [mm/s]; ||:|_|:||:||:| |I:|_|:|E|I:|
[ Applied Cant Gradient; |EI_EIEIEI |EI.EIEIEI

X

The Design Checks can be saved as Preferences ...

Hit OK.

‘._?_l:ant Alignment Editor

Harizantal Alignment: Im vI ﬂ

Lant Alignment: a1 -

=10l x|
Apply |
Cloze |

0.000 I . Line (] 0. 0.
TS 1377561 100 80.000  Clothoid 0.0 0o 0o 000D 243 16.7

Help |

1143
sC 1457 661 100 1000.0... 1100.3... Circular 1180 0.0 420 034 00 0o 0
Cs 2557 568 100 1000.0... 80.000  Clathoid 1180 70.0 48.0 034 243 167 1143
5T 2637568 100 0.000  E45.09.. Linear 0.0 0o 0o 0000 0.0 0o ]
TS 3282965 120 -0.000  120.00... Clathoid 0.0 0o 0o oooo 319 205 1043
5C 3402965 120 -900.00...937.02... Circular 1888 1150 738 0483 00 oo i
cs 433399 120 -300.00...120.00... Clothoid 1888 1150 738 0483 313 205 1042
5T 4459991 120 0000 1140.8... Linear 0.0 0o 0o 0ooo 0o oo i
POE BE00. 796 120 0.000 0000  Linear 0.0 0o 0o 0000 0.0 0o ]

Diefine All.. Add. . Edit... Delete Beport...
4
Hit Apply.
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5.1.4 CREATE A NEW CANT ALIGNMENT USING THE EQUILIBRIUM EQUATION

i > Bentley Rail Track ¥8i (SELECTseries 1) o (=] ES
File Surface Geometry Drainage Ewaluation Modeler Site Modeler Drafting  Quantiies Toolz:  Help ‘
<Urnamed:> v%|@\>ﬁ|.—°§uﬁ’ﬁ|
[#-[2= Default =]
=-f=] Cant
i 2 Cogo Buffer
=] a1
=] At
gf" e,
% Geomekry I Sek Active d
Copy... -
Delete Y
Emnpky
Edit. ..
Frew T

Surface Geomety | Site Modelerl

Lope [ R

Hame: I,.f_\z Help |
Description; I
Stile; I ﬂ
[urye [efitition: I ﬂ
I ame | Description | Style |
A1

Cloze |

Hit Apply.
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5.1.5 EDITCANT

™ Bentley Rail Track ¥8i (SELECTseries 1) =18 x|
File Suface Geometry Drainage Ewvaluation Modeler Site Modeler Drafting Quantties Tools Help |
<Unnamed:> "%|@\?ﬁ|._osd&'ﬁ'/—|§||
EIE Cant: |
-3, Coga Buffer
o, Geometry I Set Active
Capy... -
Delete b
Ernpky
-

Huorizontal Alignment: I vI ﬂ Apply
LCant Alignment: I""‘Z - I Close

Tupe | Station | Spee...l Hadiusl Lengthl Tranzition | Eq. C.. |App. Cant.. | Cant... | MNon-.. | App... | Def. ... | App.. | Diesign ChECkS---l

it

Help

:

Define All.. Add... Edit.. [elete Eeport...

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

e

Cant Method: oK,
% Usze E quilibrium Equations

bl

. Cancel
" Use alternate Design Speed

Help

Pl

" Lookup Cant from Table
{~ Station, Speed and Cant Table

| |

Design Speed (kmphl  [100.000
Equilibrium Constant: |1 1.800
Applied Constant: I?_‘] 0o

™ iUge Cant from Horizontal &ligrment

[~ apply Mainline Cant through Tumnouts
[~ Compute Stepped Linear Cant

™| Interpolate Cant

Turn OFF Use Cant from Horizontal Alignment. Hit OK.

' Cant Alignment Editor =1of x|

Horizontal Alignment: Im vl ﬂ Apply
LCant Alighment: IAQ - I Close

i

Deszign Checks...
..... [.000 5. Linear . [ 0.000 0
TS 1377.561 1o 0.000 80,000  Clothaid 0o 0o 1] 0000 243 16.7 1143 Help
5C 1457 561 1o 1000.0... 1100.3... Circular 1180 70.0 48.0 0314 00 1] ]
Cs 2857968 1o 1000.0... 80,000 Clothaid 1180 70.0 48.0 0314 243 16.7 1143
5T 2637968 1o 0.000  B45.09.. Linear 0o 0o 1] 0.0oo0 o0 1] ]
TS 3282965 1o -0.000  120.00... Clothaid 0o 0o 1] 0.oo0 185 1.8 1500
5C 3402965 1o -900.00...937.02... Circular 1311 80.0 51.1 033 00 1] ]
Cs 4333.991 1o -900.00...120.00... Clathaid 1311 80.0 51.1 0335 185 1.8 1500
5T 4453991 1o 0.000 114008, Linear 0o 0o 1] 0.0oo0 o0 1] ]
POE BE00. 796 1o 0.000 0000 Linear 0o 0o 1] 0.0oo0 o0 1] ]

Add.. Edit... Delete Repaort...

Hit Apply.
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Select a cant

‘._?_l:ant Alignment Editor

i ] 4

Hanzontal Alignment: Im vI ﬂ
LCant Alighment: I'&2 - I Close |

Type I Statian | Spee...l Hadiusl Lengthl Tranzition I Eq.C.. | App. Cant.... | Cant... I Mon-... I App.... I Def. ... | App..... | Drezign EhECkS---l
FOB 0.000 100 0000 13775 Linear na n.a ikl 0ooo 00 na a
TS 1377.561 100 0000 80.000  Clothoid 0o 0o [ali] 0ooo 243 167 1143 Help |
SC 1457 561 100 1000.0... 1100.3... Circular 118.0 0.0 43.0 0314 00 na a
Cs 2557 868 100 1000.0... 80.000  Clothoid 118.0 0.0 43.0 0314 243 167 1143
ST 2637.868 100 0000 E45.09.. Linear na n.a ikl 0ooo 00 na a
TS 3282965 100 -0.000  120.00... Clathoid 0.0 0.0 0.0 0.000 185 11.8 1500

C 3 5 ular .
Cs 4339.991 100 -900.00...120.00... Clathoid 1311 an.0 511 033 185 1.8 1500
ST 4459991 100 0000 1140.8.. Linear na n.a ikl 0ooo 00 na a
FOE 5E00.796 100 0000 0000 Linear 0o 0o [ali] 0oo0 00 0o a

Defincdll. | Add. |

Edit... Delete

If you want to edit cant go to Edit ...
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Change some values an

d take a look at the results.

™ Edit Cant

=101 ]

i~ Cant Design Apply |
Station: 3402.965 ﬂ
Cl
Design Speed (kmph: |1 20,000 Ll
Equilibriurn Constant: |1 1.800 L=l |
Defing By: Start Stop
#ipplied Cant =] [110.000 {110.000
Eormpound Transition Bate Fronm: %) Start ) Stop
&pplied Carit (rm: Jo.ooo Jo.ooo First |
Lant Deficiercy (mom): ID.DDD ID.DDD -+ Fisions |
Radius: |-500.000 |-500.000 |
Mewut »
Length: |93?.025
Last |
 Cant Calzulation Results
E quilibriurm Cant [rm): 188.800 188.800
Applied Cant [mm]: 110,000 110,000
Cant Deficiency [mm): Fa.ann Fa.ann
Mon-compenzated Lateral Acceleration [mds"s);
0516 0516
Applied Rate Change [mm//z]: 0.000
Deficiency B ate Change (mm/fg]:  0.000
Applied Cant Gradient: 0.000

Hit Apply.

-lgix]
Harizontal Alignment: Im vl ﬂ Apply |
LCant Alignment: |A2 - l Close |

Type | Station | Spee.. | Hadiusl Lengthl Tranzition | Eq.C.. | App. Cant... | Cant... | Moan-... | App | Dref. ... | App.... | Design Checks...l
POB 0.000 100 0.000  1377.5.. Linear 0o 0.0 oo oooo 0o oo a
TS 1377561 100 0.000  80.000  Clothoid 0o 0.0 oo 0000 243 16.7 1143 Help |
sC 1457 561 100 1000.0... 1100.3... Circular 118.0 70.0 48.0 0314 00 . a
cs 2557 868 100 1000.0... 80.000  Clathoid 1180 70.0 48.0 0314 243 1143
ST 2637.868 100 0.000  £45.09... Li 0.0 0.0 0.0 0.0o00 0.0

5 5 -0.000 0.0 0.000 255
sC 965 120 -500.00...937. 1888 1100 78.8 0516 00 1]
[ 4333.991 a0 -500.00...120.00... Clathaid 141 1100 211 0133 285 1091
5T 4453591 a0 0.000  1140.8.. Linear i} 0o oo oooo 0o 1]
POE 5600.736 a0 0000 0000 Linear i} 0o oo oooo 0o 1]

Definedll. | add. [[ Edi. | Deete | Aepor.

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

Click on Report ...

?Eant Alignment Editor

Haorizontal Alignment: Im vl ﬂ
LCant Alignment: |A2 - l

[
Apply

Close

0

Type | Station | Spee...l Hadiusl Lengthl Tranzition | Eq. C... | App. Cant... | Cant... | Mon-... | App. | Def. ... | App.... | Design ChECkS---l
e 0 0000 0060 Cored 00 0D 00 oo 245 167 13 Hep |
sc 1457561 100 10000.1100.3. Cicdar 1180 70.0 480 0314 00 00 O
£s 2557 868 100 10000. 80000 Clothoid 1180  70.0 480 0314 243 167 1143
5T 2637.868 100 0000 645.09 _ 0.0 0.0 D0 0m0 00 00 0
§C 3402965 e S0 S0, Eir 1888 1100 78.8 ap 21 0
cs 4339991 100 -800.00..12000.. Clothoid 1311 110.0 211 0138 255 49 1091
ST 4459331 100 0000 11408 Linear 0.0 0.0 00 0000 00 00 O
POE 5600.736 100 0000 0000  Linear 0.0 0.0 00 0000 00 00 O

Define All... Add... | Edit... I Delete Beport... Y
=100 x|
File Tools Help
ID:'xF'ru:ugram FilezhBentleysBentley B ail ;I
- 0.000 100 0.00000
Bridgs = 1377.5861 100 0.00000

A Cant o 1457.561 100 70.00000

] Cantépplication s 2557.868 100  70.00000

-l TR 2637.868 100 0.00000

4] Canfincrement.s! 3282.965 100  0.00000

@ CantLezzlnformation. szl 3402 . 965 120 110.00000

A CantrZsl 4339.3991 100 110.00000

Cearance 4459,991 100 0.00000
Crozs Slope Optimization | SE00.T9E 100 a.00000
Custom

DrataCollection

E valuation

eametry

IC5

Imagesz

| nterzectingdlignmentStations
LeqalDescription

LightR ailtd anufacturing

b apCheck,

[

P

4
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File > Save As ...

Save the report as *.txt file.

Saveas 21|
Save i I&}Data j = & E-

File narne: IAS ClI-Cant. bt Save

(i

Save as twpe: |Te:4t File: [*.txt] Cancel

Help

The user can change the cant values by editing the ASClI-file.
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5.1.7 CANTFROM ASCII

Create a new cant alignment

Suface Geometry | Site Modelerl

=101 x|

Ly T
Marne: Igg Help |
Description: I
Sityle; I j
Lurye Defimtian: I j
Mame | Dezcription | Stle |
A1
A2
s .|

Cloze |

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

e
Hoigrtaltgnnent ST | +]
LCant Alignment: IAZ - I Cloze |

Type I Station | Spee...l Fladiusl Lengthl Trangition | Eg C... IApp. Cant... I Cant... | Mon-... | App.... | Def. ... | App... I Diezign EhBCkS---l

Diefing All... Add.. Edit... Delete Eepoart...

:

Help
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Use Cant from Table

I
(]

?Deﬁne Cant Alignment =] =]

Cant Method: oK.
" Lse Equilbrium E quations

. Cancel |
" lse Alternate Design Speed

" Lookup Cant from Table el

{* Station, Speed and Cart Table

|otle'~.F|aiI'~Data‘sChanged ASCI-Cant.txt J

Desian Speed [kmph]: |1 00,000
Equilibriurn Conztant: |1 1.800
Spplied Constant: I?_1 nn

= Wse Cant fromm Honzontal Alignment
[ Apply Mainline Cant thiough Tumouts
™| Compute Stepped Linear Eat

I~ | Interpolate Cant

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

‘._?_Eant Alignment Editor

Harizontal Alignment: Im vl ﬂ
Lant Alignment: IAB - l

ol =]

Cloze

Station Transition

TS 1377 561 100 0000 22439 Clthad 00 00 00

FOS 1400.000 100 0000 57561 Clothad 00  50.0 500 0000
50 1457 561 100 1000071002 Cicdar 1180 90.0 80 0184
€S 2557.868 100 0000 20000 Clthad 00  90.0 800 0000
5T 2637 868 100 0000 E45.09.Linear 00 00 00 0000
75 3282 965 100 0000 12000 Clethad 00 00 00 0000
50 2402 965 120 9000 93702 Cieular 1888 110.0 788 0516
05 4339997 100 9000 12000 Ciedar 1311 110.0 211 013
5T 4459997 100 0000 0000 Clthed 00 00 00 0000

Defiredll.. | 4dd. | Edt. |  Delete Report...

Design Checks...

et

Help

The user defined ASClI-values are applied. Hit Apply.
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5.1.8 ADDCANT

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

?Eant Alignment Editor

Ml=1k
Horizontal Alignment; Im vI ﬂ
LCant &lignment; IAg - I Close |

Type I Station I Spe... I Hadi...l Len... I Tranzition I Eq.C.. I App. Can... I Cant ... I Mon.... I App....l Dief.... I .ﬁ.pp....l Design EhECkS---l
FOEB 0.00a 100 0000 13775 Linear 0o 0o 0o oo oo 0o a
TS 1377.561 100 0000 22433 Clotheid 0o 0. oo oooo Bl B3 449 Help |
POS 1400.000 100 0.000 57561 Clothoid 0o 50.0 -a0.0 oooo 133 IFE 1433
5C 1457.561 100 1000.0...1100.3... Circular 1180 900 280 0184 00 0o i
Cs 2057.568 100 0000 80000 Clothoid 0o 90.0 -90.0 oooo 313 #.3 8ey
) 2637.568 100 0000  645.09. Linear 0o 0o oooo oo 0o i
TS 3282965 100 120.00... Clathoid 0.0 0.0 0ooo 255 182 1091
5 5 120 110.0 05E 0.0 0.0 1]
C3 4333991 100 300.0... 120.00... Circular 1311 110.0 21.1 013 oo 0o 1]
) 4459991 100 0000 0000  Clothoid 0o 0o 0o oooo oo 0o i

Define All... Add... Edit... Delete Report....
A
Click on ADD ...
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 Cant Design
Station: 350,000 +|
Cl
Design Speed [kmph]: |1 00,000 &l
Equilibriurn Congtant: |1 1800 e |
Define By: Start Stop
Applied Cant | |a0.000 {30,000
Compound Transition Fate From: % Gitart ") Stop Select |
£pplied Cant () joooo o.000 Eirst |
Latt Deficiency [mm]: |EI.EIDEI |EI.EIDD P, |
Riadius: |300.000 | 300.000 |
et
Length: |4BEI.EIEI1
Last |
r— Cant Calculation Results
E quilibriurm Cant [mm]: 131111 121111
Applied Cant [mm): 90,000 90.000
Cant Deficiency [mm]: 41111 41111
Mon-compenzated Lateral Acceleration [mds™z):
0269 0269
Applied R ate Change [mmdz): 0.000
Deficiency R ate Change [mmdz).  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 ads the cant value at the selected station.

?Eant Alignment Editor

Harizontal &lignment: m ﬂ

=10l x|

Apply |

Lant Alignment: IAB - I Clase |

Type | Station | 5pe... | Radi.. | Len.. | Transiion | Eq. C.. | App Car. | Cant.. [ Non.. | 2pp.. [ Def | app.... | Design EhECkS---l
FOB 0.000 100 0oo0 13775 Linear an 0o 0o oooo oo 0o 0
T5 1377561 100 0000 22433 Clothoid an 0o 0o oooo B18 E19 449 Help |
FOS 1400.000 100 0000 57561 Clothoid 0o 50.0 0.0 0000 183 FE 1429
sC 1457 561 100 1000.0...1100.3... Circular 1180 0.0 280 01a4 00 0o 0
[ 2RA7 8RS 100 0000 20000 Clothoid an 0.0 -50.0 oooo 3.3 M3 aa9
5T 2B37.068 100 0.000 64509, Linear 1] 0.o 0.o 0o 0
T5 3282 965 100 0000 12000, Clothoid an 0o 0o 182 1091

5C

120 447.03... Circular
roular

... Circular

188.48

100 0. 120 .
5T 4455991 100 0000 0.000  Clothoid 0.0 0o 0o 0.000
Define All... Edit... Delete Beport...
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Apply stores the values at the alignment.

5.1.9 AcTIVATE CANT A1l

i P Bentley Rail Track ¥8i (SELECTseries 1) =10] x|
File Surface Geometry Drainage Ewaluation Modeler  Site Modeler  Drafting  Guantities Toolz Help
<Unnamed: '%|®\>’}‘.Tsﬂﬁ'ﬁ'ﬁ|
[
Copy... L|_
o Geamatry Ié Delete ﬂ
Ernpk .
Checks inteqgrity of ho nEs S
Edit.

5.1.10 CREATE A PROFILE ALONG ALIGNMENT

Evaluation > Profile > Profile > Create Profile ...

8 [
-3 Create Profile Set Name: Im
ks E xaggeration

rDirection—————————— -]
& Left to Right *ertical: |1U.DDDU
----- Inchude
" Right to Left Harizontal: |1_DDDD

----- Offsets

{27 Contrals

% gx.zs Surfaces:

i

{77 Details | Object | Mame |_|
(77 st 1 Default Default ]

Al

MNane |
Properties. .. |

Apply | Preferences.... | Cloge |

Help

Hit Apply and place the profile in the drawing.

Annotate profile (Select Curvature, Cant Only & Rail Elevation)
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—ioix]
Profile Set: Ayailable: Selected:
A1 w | | |Station Add- | 1 Curvature
I J J Station Mumber 2 Cant Alignment
{23 Annatate Profile = | | Curnulative Station
General Station Interval
e ton Honzor'!tal Cardinal 1
I "' = Deflection
alion Wertical Cardinal
{27 Station Number Yertical Alignment Mone |
Cumulative Station Grade and Distance
a . Yertical Ordinate Move Up |
{27 Station Interval Sight Distance
=7 Horizontal Cardinal Superelevation Move Down |
-7 Cureature Speed
2] Deflection Existing
7] Wertical Cardinal | E[Jotp[?;etdh
-7 Wertical Alignment Fil Heigll:lht
{7 Grade and Distance Template
{7 Wertical Ordinate Horizontsl Slews
{7 Sight Distance EB'.:'E‘F" SI?W
-2 Superelesation Al Elewalons
-7 Cant Alignment _I
..{57_Sneed i
Apply Prefershces... 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 the cant recomputing if the horiz. alighnment has been changed
5.2.1 USE THE HORIZONTAL MULTIPLE ELEMENT REGRESSION ANALYSIS

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

i
CEL B 5@ ok

[Multiple Horizonkal Element Regression .ﬁ.nalysisl

?Multiple Element Regression Analysis o ] S

— Beginning Elermemt Apply |
Type Free Length Diirection
Linear I [13r7.561 N 5511'01.0" E Select | Llase |
Save |
Connecting Element; Save fs... I
Type | Free | Length | Free | Parameter | Tar.. | Applied... | Ll |
Clathoid [ | 20.000 282,843 —
Circular Repart... |
Clothoid — [] 20,000 282,843
Linear [ 545,097 557 0948.4"E [ Help |
Clathoid — [] 120,000 328634 ]
Circular [ 937.509 | -800.000 30,000
Clothoid — [] 120,000 32863 |

— Ending Element
Type Free Length Direction

Linear I [1140.804 M 55°3048.3" € Select |

[~ Use Begression Analysis [ Maintain Connection
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5.2.2 CHANGE A RADIUS

User the right mouse click to Edit ...

?Multiple Element Regression Analysis

=10l ]

Clathaid 50.000 282,843

Circular [l 1100.7EE W — o5
Clatheid []  S0.000 Add Befare. ..
Linear [l B45.037 Add After...
Cotoig ] 120000 T
Circular [ 937.509 ]
Clathoid [ 120.000 Delete. ..
Import...
Free All
Free Lengths Only
— Ending Element Fis &ll
Type Free Length

Linear r |'|'|4D.EH34 — w Gauss Jordan

Singular Yalue Decomposition

[ Use Begiession Analpsis [ Maintain Connection

— Beaginning Element Apply |
Type Free Length Direction
Linear [ [1377.561 M ES™1100.0"E Select | Clase |
Save |
Connecting Element: Save hs...
Type | Free | Length | Free | Farameter | Tar...l Applied... | Unda

Feport...

Help

iy

iz
Type: I Circular j Apply I
Transitian: ||:|Clthl3id ﬂ Close |
Help |

Free Target

Length [1100.78 r
HBadius: ISED.DDD [
Diectior: foowmee T T
Farameter: ID_EIEIEI r
Design Speed [kphl: |1 00,000

Design Cale... |
Applied Cant [mm): IQD_DDD

Firat | <Erevious| Mest > | Last
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Free up the length from clothoids & radius

?Multiple Element Regression Analysis - |I:I|5|
Beginning Element Apply |
Type Free Length Direction
Linear I 1377561 N 55°11'01.0" E Select | Ciose |
Save |
Connecting Element: Save Az, I
Undo |
] 30.000 Repart... |
B a0 [ |
Linear [ E45.097 5HIIEI00E [ Help |
Clotheid  [] 120,000 328634 ]
Circular [ 937.6509 O -900.000 90,000
Clathoid [ 120.000 328,634 O

— Ending Element
Twpe Eree Length Drirection

Lirear r I‘IMEI.BEI# M 553048 3" E Select |

[T Usze Begression Analysis ™| kaintain Connection

Hit Apply and save the solution.
5.2.3 EDIT CANT

‘._?_l:ant Alignment Editor
Horizontal Alignment: I YI ﬂ Apply

LCant Alignment: A1 - Cloze

Design Checks. ..

Station

... Linear 0.0 0.0 0.0 0.000 0.0 0.0 0

TS 1377561 100 0000 80002 Clothoid k] k] 0o 0000 243 167 1143 Help
POs 1457 563 100 1000.0...1107.4.. Circular 1180 700 480 034 00 0o i]

POs 2864.974 100 1000.0...80.002  Clathaid 1180 700 480 034 243 167 1143

ST 2644 976 100 0000  B45.09. Linear 0o 0o 0o 0000 oo 0o i]

TS 3290.073 120 -0.000  120.00... Clothoid 0o 0o 0o 0ooo 39 205 1043

5C 10073 120 -900.0... 93702, Circular 1888 1180 738 0483 00 0o i

CS 4347.099 120 -900.0... 120.00... Clathaid 1888 1180 738 0483 319 205 1043

ST 44E7.099 120 0000  1140.8... Linear 0o 0o 0o 0000 0.0 1] 1]

POE BEO7.903 120 0000 0000  Linear 0o 0o 0o 0000 0.0 1] 1]

Define All... Add... Edit... Delete Beport...

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

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

?Define Cant Alignment =] =]

Cant b ethod: 0k
% il =& E quilibrium E quations

I
1

_ Cancel
™ Usge Altermate Design Speed

Help

el

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

| .

Design Speed (kmphl: 100,000
E quilibrium Constant: |1 1.800
Applied Conztant: I?_1 on

[ Use Cant from Horizontal &lignment

[ Apply Mainline Cant through Tumouts
[ Compute Stepped Linear Cant

[T Irterpolate Cant

Apply.
JRT=TE
Harizontal Alignment: Im vl ﬂ Apply
LCant Alignment: 1 -

Cloze

Design Checks...

Station Transition

0.000 X Linear 0. 0
TS 1377 561 100 0.000 14613, Clothoid 0o . 0o oooo 143 94 1949 Help

i i

5C 1523639 100 350.00...575.13... Circular 1242 750 43.2 0322 0o 0o 0
Cs 2438.938 100 350.00...146.13... Clothaid 1242 750 43.2 0322 143 94 1343
5T 2644.976 100 0.000  E45.03...Linear 0o 0.0 0.0 0ooo 0o 0o 0
TS 3290073 100 -0.000  120.00... Clothaid 0o 0.0 0.0 oooo 185 118 1500
SC 3410073 100 -900.0... 937.02... Circular 1311 800 51.1 0335 00 0o 0
Cs 4347.033 100 -900.0... 120.00... Clothaid 1311 800 51.1 0335 185 118 1500
5T 4467.033 100 0.000  1740.8... Linear 0o 0.0 0.0 0ooo 0o 0o 0
POE 5E07.903 100 0.000 0000  Linear 0o 0.0 0.0 0ooo 0o 0o 0

Add... Edit... Delete Repart...
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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.

=i

Type: [ Cireutar | Apply |
£

Tiransitiarm IEIDthoid

Cloze |

Help |

Free Target

Length: W r

Badius: IW r-
Mirection: W r r
Farameter IEIEIDD— r

Design Speed [kph: I‘l 00.000
Design Calc... |

applied Cant [mm]: IQD_DDD

Firat | <Erevious| Mest » | 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\imperial\... for imperial units

...\Program Files\Bentley\Bentley Rail Track V8.11\data\metric\... for metric units
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6.1 EXERCISE: TURNOUT CREATION [IMPERIAL]
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.

!_'Set Project Defaults

X
Configuration M ame: I REC- Rai j Apply I
Close |
— Default Preferances
| Mew,
| | Preferences [“xink | D:ACIVAREC-CharlottetR ailD atabcivil sin &l
1] Tumnouts I Files"Bentley'Bentiey Fai Track %8.114data\imperialsburnouts. bt Rename. . |

Dirainage Structures [*.dat): |'1D:'|,Pr0gram Files\BentleyiBentley Rai Track v5.1 1'I,data'l,imperial'l,turnouts.txtiDelete

J

Rainfall D ata [.idf]: I

Browse...

Bridge Sections [*.tat]: I
Dirafting Motes [*.dit): I
Pay ltems [* mdb): I
Site Modeler Options [* epf]: I

Impaort....

Export...

il

Help

r— Default Directory Paths
Frajectwise Directan: I

Praject Default Directary: ID ACWYREC-Charlate RailD atah

Report Directony: ID MCISBEC-Charlotte'FailsD atahy
Projects [ rwkl: |DACVAREC CharlattetRailD atat
Surfaces [*.dimk |D:ACIVAREC CharlattetRailD atat
Geometry Projects [“algl [D:ACIWARBC-Charlotte'\RailD atah
Template Libraries (%l [D:A\CWAREC CharlotetRailD atat

Roadway Desion [idl: [D:ACIvARBC-Charlotte’RailD ata',
Survep Data [ fud): I

Dirainage [* sdh): I
Style Sheet [*.xsl): I

Quantity b anager [*.mdb]: I

Site Modeler Projects [ gsf]:l

I Active Only

r— Default Grid Factor Export
Grid Factor: |1_uugg ’7
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Under Tools > Options > Preference ... load the Imperial preference.

x

X,

Mame: Cloze
| Default
Load

Save
Save Az,

Delete

il

Help

Active Preference: Default

Close the dialog box.

6.1.2 DESIGNING TURNOUTS

a. Imperial (AREMA)

Under Tools > Customize > Turnouts ...

Toolbars | Enmmand$| Ke_l,lboardl Macrosl EHpnrtI Importl

H

x|

Toolbars: Resel

1S uperelevation ;I ¥ Show Tool Tips —l
it Reset &l |

[ 5urface Utilities [ With Shorteut Keps A

[1Tools Hon

[ Turinel Surface Hew...

(T umouts

Eiename...
[1U=zer Add-ins —_l
[1*ertical Curve Set Delete |
[1*ertical Element

[*ertical Regression Help |
[ 1Wwiew Geometm

[ 1wiew Surface

1% olurne

[1#ML Reports

Cloze |
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a
SHISL<BE | TEE TET

|.ﬁ.lternate Turniouk Libraryl

For Imperial unit you should use the Alternate Turnout Library.

™ Turnout Library

I ame;

Apply

Description: [£RE& #8 Straight Splt Switch Close

Switch Angle: IW

Auctual Lead: W =
Fradiuz of Center Line: W
Frog Angle: IW Delete...
Heel Length: I;.-E”?— Rename...

Help

Copy...

dUddda
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Aetw Lot (8-
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| © y,

— m;l 3 ——— N T L] [) < LiTpe " L_theel Lesgnn

_WGJ'——T- — = Y —I et sprens @) I
T
Sbch I' ? - 5 » ,.._“Nl'{hnf'- e

_‘___@‘LA‘\\M Rai - _\“'&‘_‘__ Trach Conters
} ﬁsﬂ&lﬁr@ { @‘ -"-'"--___
gen! Sdacent iy “\'—“‘--_“
Srteh Riguy @ -\““xﬂ
2o ol e——

fronior l."-J —

G

TURNOUT AND CROSSOVER DATA

P, N
Pt Lk Leod Core Goge Lot Ofhen Prasertis of Traqs Dty e Lo ]
30" Trath Conters
= ; — For bonpe of 101
Ol 6 161616188886 E[eB|BEE]8[8]6]a[ola] & [ & | -~
g | ¥ s
jl; 3| 3 fi 1dsd 3.3 bi.!j 7 ‘! t
IR AR R IR R R R ! I H TR B o o e i
R E “lag[oEli;s 3 1 15 IS 133] 3| 5 [FEH wa | ve | reo | 1ea
s[33 = - R '
LI el el w] fu e LY LY I ™ 72 in [Feet | Feut Ml wlfn » LD N _wln =N &
11-0R-33-3ls2-ey]20-0 | 28-4 | 17280t 26] 18-0 | 25-0 | 32-0 | 113|201 l2-8F 200 |078] S J1-25-1 3-e3] 5-5il 18 108] ve-i0d | 1e-1d| a1 o}
- 25 25857121 1.38) 19-25] 27-43] y5-63] 124|213 2-101000] 18] & 1o-3i 38l 1 3-9 | 6-3[7 113 |zo- e 4] aeil -of
2888001 543 16] 26~ ~i0f 45-63] 114119512-65j001 [a0o| 7 [a-i10-16] 12-0 | s-8§] -3 7R |13 [24-0 24-11 =11 =0
4872801 1-46-ad 27-74 28-03| 49-93 1 17| 20 06e 10010 13-0 ] 51 | 7-10 | 74 [izfl27- 28-4 AT -0
§1502 15~ =104 41-24 53-%4 12, 14 R-galooafon T -21-¥ 180 | #-al - s | I=1 3= 8= | -0
s 2 56-0 | 17 W2 =1 1] 43~ =1 12§ |21 268 |6a0] 10 [3-a 18- 6=3 1 10=1 | 74 i2}] 3-8 353 =11 10=
T B (X W2 R T e B Tt e o o o e e :'*' 2T Y I A B
0 | o e =l |, zig - 030] 12 |4-25-19] 20-4 ] 7= 12-841 A |1 41-8 42~ -
14 faz- ol aehor-o e si| el 2ol Syraef ai- gl so-af] e- oaefooo] 14 [eor-er 29-7 | e7i[u-1y 4[4[ &> 4:-: ::;_%Ir:::-
! ) J0-58-302¢-4 87-08f172077 3948 51~ 5 [ 73-6 [93-3 | 2§ |2 L361000] 15 | 3-49-08 24-44] 9-5 |i4-11§ 129] S2=3y | Sa-B 4| vacri§] i~
& | M- ? | ~38-3fd=4 |91-n | 92-0 TAZ) 250-18] 53 ,_.,?2:. 990 | 12 |2 13 a851000] 18 [3-34=4T| 26-0 | 5= 18=7 124) 88-9 86 -, 13=11 16~
18 ]30-0 Jo-58-3cfia0-1 | #5-11 | 1000 a7 55-0 | 80-0 [105-0 | 123 | as7]ese] a [3-1e n—:’n-h} 18- =] 8323171 8] 18-
20 [30-0 p-sa =31 igfio-11 [11i-0 He4-R) 57-6 | 85-6 Ju3-3 | g j22gfeu 247 000 20 [2-si-31] 3o-mjf ri-of] 19-0 121] 69-10 70-2_ ] ie-iig] 20-C

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

This is an example how to create a turnout.

Switch Angle: 273934.0"
Actual Lead: 47.500
Radius Of Centerline:  258.57
Frog Angle: 9731'38.0"
Heel Length: 6.250
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Click on New ...

x
Tepes gingle =l ok |

Mame:  |Example AREA 68 Straigh Cancel |

D ezcnphion: ;
PHOM: | wample AREA B Straight Breferencas. |
Defaulk Bending Method: &) Default £ Geman Help |

Under Type you can select different turnout type such a s Single, Single Slips etc.

Select the New turnout from the library.

R adiug of Center Line:
Frog Angle:
Heel Length:

AREA #11 Straight
AREA #12 Straight
AREA #14 Straight
AREA #15 Straight
AREA #16 Straight
AREA #18 Straight
AREA #20 Straight
AREA #5 Curved

AREA #E Curved

AREA #Y Curved

AREA #8 Curved

AREA #3 Curved

AREA #10 Curved
AREA #7171 Curved
AREA #12 Curved
AREA #14 Curved
AREA #15 Curved
AREA #16 Curved
AREA #18 Curved
AREA #20 Curved

x
Narme: AREA H5 Straight M
D ezcription: AREA HE Straight

AREA H7 Straight Cloze |
Switch Angle: AREA #E Straight

AREA #9 Straight Mew...
Actual Lead: AREA #10 Straight

Copy...
Delete...

Rename...

il

Help

Example AREA B Straight

Fill in the values:
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1._—.-__'Turnuul: Library

M ame;

E =ample AREA B

Straight
Description: |Example AREA B4 Straight Clase

Siwitch Angle: IW o
Actual Lead: IEIEIEIEI—
Fradius of Center Line: IEIEIEIEI—
Frog Angle: IW Delete. ..

Heel Length: IEIEIEIEI— Renarie...

Help

Apply

al

Copy...

ez | Example AREA B4 Shaight MR
Description: |Example AREA B4 Straight Clase

Switch &ngle: IW

Actusl Lead: W —
R adiuz of Center Line: W
Frog Angle IW Delete...
Heel Length: |525|j— Rename...

Help

Copy...

LA

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

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

TParaIIEI Horizontal Alignme o ] 4

Mode: % Specify
" |nteractive By Station Clase |
™ |nteractive By Element s |

Help |

— From

Harizartal &ligrmert: Im j ﬂ
[ Station Lirits
Start: ||:|_|:||:||:| ﬂ
St [EE00 756 #]
Offzet: |.1 5.000 ﬂ
~To
Alignrnent M arne: |E'I
Description: ||
Style: I Drefault j
[™ Copy Event Points
[T Exclude Feverse Spirals with Unequal Constants

Apply.

You will now have an alignment 15 ft to the left from alignment A1l.
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6.2 CREATE TURNOUT

Interactive
?Ereate Turnout
— Primary Cantrol
Method: I In Alignment j
Alighment; Im j

hd
Station: Il:l.l:ll:lﬂ ﬂ

[ Dffset from Flacement Paint: ||:|,|:||:||:|

[~ Extend Mainline by Length; ||:|_|:||:||:|

 Turnout

M are: T1

Description: |Example AREA B4 Straight
Type: I Single j
Style: |Example ARES 64 Shaight = |
Placement Point: I Kl j
Hand: I Left j
Orientation: I Leading j

=101 %]
Apply
Close
Interactive

[

dald

Help

If you use Interactive you must follow the steps:

e |dentify 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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6.3 CREATE QUICK CONNECTION

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

|
SHUSEL =88 |FEFTFE
Create Cn:nnnecti-:nni

~IEix
i~ Beginning Turnout Apply |
F ame: |T1 =] ﬂ
Interactive |
Style: |Example AREA 68 Straight
Active Heel: |1st j Ll |
rdo |
i~ Connection Help |
Length: Iu_guu ﬂ
R adius: Iu_guu ﬂ
 Ending Turnout
I ame: |'|'2
Diescription: Ezample AREA B Straight
Type: ISingIe j
Style: | Example AREA 64 Strai |
Alignment: |B1 j ﬂ

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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?Ereate Connection

r~ Beginning T urnout

MName: I-H j ﬂ

Interactive
Style: [Evample AREA 6# Staight
Active Heel: Tt = Cloze

Unda

- Connection

Hel
Length: ID.DDD ﬂ =
Radius: IU.UUU ﬂ

r~ Ending Turnout

Narne: |'|'3—
Description: lm
Type: m
Style: lm

Alignment: E1 - ﬂ

i

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 in Al

-
[Exansie ARER 67 St )
Va " i =
-
g ]
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6.4 CREATE CONNECTION TURNOUT TO ELEMENT

5
GHES T =mE BEE =T

Zonneckion Editor

Select the turnout an check on Element, Identify the alignment

I
(]
X

‘._!.__'l:onnection Editor =1ox]

i~ Beginning Element Apply

Turnout Mame: lm ﬂ ™ Station; IW ﬂ
Turngut Type: lm Tip Badius: IDDDD—
Turnout Style: IW Heel Radius: IDDDD— Saye
Active Heel: 15 - Standard 5leeper Set: INone 'l SavE LS.,
Sleeper Set Length: IU.UUD Wrida
Distance ta Last Slesper: W Repart...

Connecting Elsment: Help
Tupe | Free | Length | Free | Parameter | Tar.. | Applied ... |

Close

el

Add Befare. ..

Free Al

Free Lengths Only
Fix Al
Ending Connection: ¢ Turnout & Element Tee Exit
i~ Ending Element

Alignment: I 1 - l ﬂ

Type Free Length Direction

Linear 50276 |NE7 28438 E Select |

By using the right mouse click select Add After ...
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™ add Element After x|

Tipe: I Circular Apply

T
Tirangitiarn: I Clathoid j Close |
Help |

Free  Target
Length: W r
B adius: W - r
Direction: IW r r
Earameter: IUUUU— r
Design Speed (mph): IEIDDD—
Applied Cant ). [oooo MI

FEirst | <Erevious| et » | Last |

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.

?Eunnectiun Editor

i Beginning Element

Turnout Name: |T3 vl ﬂ [~ Station;
Turnout Tepe: ISingIe .l Tip Badius:
Turnout Style: IExampIeﬁi‘-.FiEf-‘-. E# vl Heel R adjus:

Active Heel: 1st -

Distance to Last Sleeper: Iw

Standard Sleeper Set:

Sleeper Set Length:

=101 x|
Apply
Cloze
Save
Savems,..

Wrda

el

Repart...

Connecting Element:

Help

Parameter

Circular ER 0.000 ]

Ending Connection: ¢~ Turnout &+ Element " Station " Free Exit
 Ending Element

Alignment; ||:1 vl ﬂ

Type Free Length Direction

Linear Mo [s0z7e |N 57"2649.6" Select |

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

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

x|
Hame: — |B1-5C1 | oK. |

Cancel |

j Help |

Description; I

Style: I Diefault
v Include All Elements

[ Tranzpoze Elements

v Match .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 LiMmITS

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

Mainling Alignment

Turnouts |
AL =BB[TEE|%FTE

[Create Shunt Limits |
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Ttreate Shunt Limits o ] |

Axailable Turnouts:

Apply

|nteractive |
Cloze |

Help |

Select |

Shurt Lirnit: 5000 ﬂ
[ &djust Shunt Limits for Curvature
File [ amme;

Hit Apply.

unt limits
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7.1 REPORTING

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

ﬂ
GESTL =B BEE 5T

Reparts i

5]
Available Turnouts:

Select |
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There several report templates available.

@ Bentley Civil Report Browser - C:% DOCUME~1'GUNNAR~1.PEC,LOCALS~1" Temp ' RPTAS.xml ;lglll
File Tools Help
ID:\Program Files'BentleyBentley =
s | Turnout Report
I_1 Images
-1 IntersectingdlignmentS tatior Report Created: 10/5/2009
1”7 LegalDescription Time: 1:29pm
I_7] LightRailM anufacturing
I M apCheck Project: Cant
% Egh;;?ete Description:
1”1 RoadwayD esign Input Grid Factor: 1.00000000 Note: Allunits in this report are in feet unless =pecified otherwise.
I_1 Schemas
21 Sightvisiblty 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 5539040.47412 3533017.32710 23.44863 0.00000 0.00000
| Surfaces Linear 5539054.74089 3533035.93617 30.20948 0.00000 0.00000
% ?:;i:; Point Name Northing Easting Elevation Radius Offset b
I_1 TemplateLibrary A 5539040.47412 3533017.32710 0.0000 0.00000 0.00000
@ Tumnouts 0 5539051.32203 3533032.92568 0.0000 0.00000 0.00000
- S 2 553907116260 3533061 45510 0.0000 0.00000 0.00000
TurmnautE levationsindC, 3 5539075.61102 3533057.77766 0.0000 0.00000 0.00000
TumoutParent. ! 53 5539089.85738 3533079.57959 0.0000 0.00000 0.00000
54 5539089.85738 3533079.57959 0.0000 0.00000 0.00000
"1 _Themes Turnout: T2 Example AREA 6# Straight (Example AREA 6# Straight)
&) format.xsl — Element Type Start Northing Start Easting Length Start Radius End Radius
8] rawrlis - Linear £639126.51358 3633113.33613  23.44863 0.00000 0.00000
3—| _’I_I Linear 5539111.24681 3533094 72706 30.20948 0.00000 0.00000 =l
4

7.2 EXERCISE: TURNOUT CREATION [METRIC]

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

If metric unit applied then the Alternate Turnout Library cannot be used.

Bentley Rail Track ¥8i (SELECTseries 1) ﬂ

.1 J This command is unsupported in metric working uniks.
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The user must use the Turnout Library.

5
G EL=RmE EEE TFE

Turniout Library i

Marme:

Description: |EWw 54 -150-1:9 Close |
Tupe: I Singls j Mew. ..
Thearetical .1 ta .1 Length: IEI.EIEIEIEIDD IEI.EIEIEIEIEID T
Length Along Mainlie: 27135100 | 0000000 4|_
Triangle Length: {16.614880 | 0000000 ﬂl
Define By: {*" Ratio " Angle Rename. . |
Ratio at .0 {3.000000 | 0.000000 Yeriy |
Angle at .0: | Branad T | oroooo.o Schematic |
Ratio 4t .1: {0.000000 | 0.000000 Help |
Angle at 1: | 0"0000.0" | 0ro0oo.0

Linear Sleeper Set: |3.E!DDDIZIIZI ID.DDDDDD

Circular Sleeper Set: Iu.ggggun ID.E||:||:||:||:||]

Digtance to Last Long Sleeper: |3.gggg|:||:| ID.DDDDDD

kinimum Bending Fadius: IW

Eending Method;  Default ' Geman

™|t intain Length Alang | nner Bail (fram .1 b 1P

= Waintain Lengthdlong Duter Fai [™ Last Branch Element &haays Unbent

 Branch Geometry
Show: & JstBranch € Znd Branch

Element Tupe | Length Starting B adiuz Stopping B adiuz

Linear £.031700 0.000000 0.000000

If the user wants to create turnouts he has to follow a similar workflow like in the previous exercise.
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Click on New ...

x
Tupe: I Single j Ok, I
Marne: |Example 49190 1:9 Cancel |
b ipHior; -

EsCiption: (Example 49190 1:9 Preforences, |
Default Bending Methad:  Default ¢ Geman 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
frm— I ——
T Tt
..—_'"'?—*——_—._‘:L.
ol A
‘T
® = Ende des Zweiggleisbogens
s = Abstand der letrten durchgehanden
Schwelle (IdS) vam Weichenende
Weiche wml | bml | dim | wiml | cml [ sim | zulv  kmm)
Ew Zweig- | Stamm
gleis gleis
49-Pa-190-1:9 10,5232 | 16,6149 | 60917 | 27,1381 | 1,8376 | 4,051 40 100
| 49- 10,7007 | 24,5374 | 13,8367 | 35,2381 | 1,7493 | 6,573 | 120
| 54-300-1:14 10,7007 | 27,1084 | 16,4077 | 37.8080 | 19326 | 5125 | 50 160
| 200
60- | (230)
49-500-1:14 17,8344 | 245366 | 67022 .| 42,3710 | 1,7491 | 6,573 | &0 120
| 49-Pa-500-1:14 |
54-500-1:14 17,8344 | 27,1080 | 92736 | 44,9424 | 19326 | 5125 | 60 160
| 200 |
B0- : 230 |
60-500-1:14 -fb 17,8344 | 27,1080 | 92736 | 44,9424 | 19326 | 5125 | 60 >200 |
54.760-1:18,5 20,5256 | 32,4087 | 11,8831 | 52,0343 | 1,7490 | 9,920 | 80 160
60- 200
9,920 (230)
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* Turnout Library

Marmne:

Drescription:

Tupe:

Theoretical .1 to .1 Length:
Length Along M ainline:
Triangle Length:
Drefine By:

Ratio at .0:

Angle at .0

Ratio at.1:

Angle at 1:

Linear Sleeper Set:

Circular Sleeper Set:

Iu

Example 43190 1:3 Apply
|Exammple: 43 1901:9 Close |
ISingIe j Mew..
{0.000000 |0.nooono

Copy... |
{0.000000 Jo.ooooon

Delete |
{0.000000 |0.nooono
¥ Ratio " Angle Risname... |
[0.000000 [o.000000 veity |
| 0roooo.o | om0 Schematic |
{0.000000 Jo.0a0000 Hep |
| 0oooo.o | oooon.o
{0.000000 |0.nooono
{0.000000 |0.nooono

Jo.0a0000

Distance to Last Long Sleeper: |IJ.EIUUUUU

Minimum Bending B adius:

Eending Method:

ID.DDDDDD

" Default

™ W aintain Length Along [ aner B ail (fram .1 b 1]

™ Waintain LengthSlong Duter Bai

% Geman

[ Last Branch Element &lways Unbent

— Branch Geometry

Show: & {stBranch € ZndBranch

Element Type | Length

| Starting Fladiuz | Stopping R adius
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The Schematic shows the user the required values.

™ Turnout Schematic
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Fill out the turnout values:

Length Along Mainline: 27.1281

Triangle Length: 16.6149
Ratio: 9.000
x|

Hame: [ Example 43130 1: T
D ezcription: IE:-:ampIe 431901:9 Clase |
Tupe: ISingIe j Mew. |
Theoretical .1 to .1 Length: |D.DDDDDD |D.DDDDDD o
Length Along Mainline: |27.138100 J0.ooooon —l_
Triangle Length: [16.614300 J0.0oooon ﬂl
Define By: % Ratio = Angle ﬂl
Riatio at . [5.000000 [0.000000 Werify |
Angle at [ | Brznza | oroooo.0¢ Schermatic |
Ratio at.1: |0.000000 J0.000000 Help |
Angle at 1: | 0"o0oo0.0¢ | ooooo.oe
Linear Sleeper Set: {0.000000 J0.ooooon
Circular Sleeper Set: | 0.000000 J0.0o0000
Diztatice to Last Long Sleeper: ID.DDDDDD |D_DE|DDE|E|
Minimum Bending B adius: W
Bending Method: = Default ' German

[™ | Maintain Length &long Innes Bl (from .1 talF)

[™ | Waittain Lenathlong Duter Bail [ Last Branch Element Always Unbent

r— Branch Geometry
Show: & 1stBranch € 2nd Branch

Element Type | Length | Starting Radiuzs | Stopping Fadius

Click on Verify.
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?Turnnut Library

X

Hame: [Exampie 43190 1.9 = spel |

Drescription: IE:-:ampIe 4371901:9 Close |
Tupe: ISingIe j Mewm..
Theoretical 1 to. 1 Lenath:  [7,000000 J0.ooon0o

Length Along M ainline: |2T-"_‘| 300 ID.DDUDDU

Triangle Length: I‘I E.514900 ID.DDDDDD

Drefing By * Ratio = Angle

Ratio at .0: |9.000000 |0.000000 Ly
Angle at .0: IGEEES | oroooo.o” Schematic |
Ratio at .1: [o-oo0ooa fo.000000 Hep |
Angle at . 1: | 0"00'00.0" I 0*00'on.0"

Linear Sleeper Set: | 0.000000 Jo.0o0000

Circular Sleeper Set: |D_DDDDDD ID.DDDDDD

Distance to Last Long Sleeper: ID.DDEIEIDD |D_DDE|E|E|D

Minirurn Eending Fadius: W

Eending Method: " Default % German

™ Maintain Lenath Alana lnmner B (fram .1 balF]

[™ | Maintain Length Along Duter Bail [ Last Branch Element &hwaps Unbent

 Branch Geomety
Showr &% TstBranch € 2ndBranch

Elemant T

Circular 21.024919 190.000429 190,00042
Linear B.051700 0.000000 0.000000

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