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2009 NORDIC CONFERENCE

ADVANCED GEOMETRIC DESIGN FOR INROADS V8

1. 1. LESSON NAME: SETUP GEOMETRY OPTIONS

L ESSON OBJECTIVE:
This lesson will show how to setup the new Geom@jpyions during the design process.

1.1 EXERCISE: SETTING UP THE NEW GEOMETRY OPTIONS
This exercise will guide you through the stepsdbgjarted

1. Load the fileroad_imperial.dgn
2. Load the project fil&koad.rwk
3. Go to Geometry > View Geometry > Options ...

g Geometry Options =10 =|
[T ‘Annotate Honizortal Elemerts Apply I
[ Annotate Yertical Elements Close |
[ Annotate Closed Aveas

Preferences. .. |
[ Annotate Stationing
Help |
[™ Annotate Curve Sets

[” Annotate Yertical Change in Plan

™ Annotate Regression Points

As create or edit alignments the software updatest snnotation. Specifically the software
updates the following:

. Horizontal Elements

. Vertical Elements

. Closed Areas

. Stationing

. Curve Sets

. Vertical Change in Plan

. View Horizontal & Vertical Regression Points

Whether or not annotation is updated during editsaised on the following:

. You must have an option to update the annotatiahytbu want to annotate.

. You must have a means to control the annotatioatHar words, while it may be
appropriate to annotate an alignment with statigninmay be inappropriate to annotate a
boundary/parcel with stationing.

Check on the following check boxes to specify tdatp the associated annotation.
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Note:

ADVANCED GEOMETRIC DESIGN FOR INROADS V8l

The appearance of the annotation is controlled by each Geometry > View commands preferences by
using the alignment’s style and view commands preference. Example, you have an alignment with a
style called DESIGN CENTERLINE. If you checked on that you want to annotate the stationing then you
must save a View Station preference called DESIGN CENTERLINE. If such a preference is defined then
the software displays and annotates the stationing based upon the settings for DESIGN CENTERLINE.
The software does not look at the settings for View Stationing that are in memory. The preference
must exist on disk or the software silently skips the stationing annotation.

4. View the Perimeter Surface > View Surface > Peranet

2. LESSON NAME: USING THE NEW GEOMETRY VIEW OPTIONS

L ESSON OBJECTIVE:

This lesson will show how to use the new Geomefpyidds

2.1

EXERCISE: USING GEOMETRY > VIEW OPTIONS

This exercise will guide you through the stepsde the new options
1. Create a new horizontal & vertical alignment
mrew

Suface Geometry | Site Modeler I

=101 x|

Help

Tupe: [Harizontal Alignment = | Apply I
Marne: |A1

Dezcnphion: I

Shyle: DESIGH CEMTERLIM Effad

Curve Definition: IArc

=

Mame I D'ezcnption

I Style

Cloze |
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FTEE— =100| x|

Suface Geometry | Site Modeler I

Tvpe: I\-"ertical Aligrrnent j

M arne: Im Help
Description: I

Style: [DESIGN CENTERLINE |

Curve Definition; IF'araboIic: j

Description

Cloge |

Close the dialog box

2. Use the horiz. Pl — Method or Element Method aesigh a simple horiz.
alignment

#]
PR EEE Y
Insert a horizontal curve

3. Check Geometry > View Geometry > Stationing > @rerfice ...
]

Marme:

DESIGH CEMTERLINE

Cloze

Save |
Save fz. |
Delete |
Help |

Freference 'Default’ lnaded
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There 2 preferences with different annotation 13g#ti

Default
l?\l'iew Stationing =10 x|
{3 Wiew Stationing Data:
----- General | Object | Placement | Prefix | Suiffix | Precizion | Formnat Hame |
----- Regular Stations [ Station In 012 TIHEE.EE
----- % Cardinal Stations [ Maorthing 01z
----- Pls E asting 012

----- Station Equations
----- Event Points

----- Radius + &

----- Transition R adi
----- Wertical Stations

[~ Omit POB and POE [~ Swap Paint Abbreviation and 5tation
Display On: & Multiple Lines ¢ Single Line
Leaders:
|Dbiect |Lenglh |»’-‘mgle | Relative Ta| Mame |
Leader Line Prop Horizortal

(<] Segment1 | 3.000 9000'00.000 | Alignment
[ Segment 2 | 100,000 000'00.0000 Aligrnmert

Apply Cloze | Help
(514
25 View Stationing Data:

----- General | Object | Placement | Prefix | Suffix | Precizion | Format Mame |
----- Reqgular Statiohs ] Station Ih 012 $+E85.38
----- % Cardinal Stations [ Marthing niz2
""" Fls E asting 01z
----- Station Equations
----- Event Points
----- Radiug + &
----- Transition B adi
----- Wertical Stations . . . .

[ Omit POB and FOE [~ Swap Point Abbreviation and Station

Display Or: % Multiple Lines £ Single Line

Leaders:

|Dbiect |Length |.&ngle |Helative To|Name |
Leader Line
B Segment 1 | 30.000 90700'00.000 Alignment
[ Seament 2 | 100.000 0°00'00.000¢| &ligrrment
Apply Cloze | Help

Close the dialog box.
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Go to Geometry > View Geometry > View Options > ...
=101
™ Annotate Horizontal Elements Apply |
™ Annotate Wertical Elements Ellase |

[” #nnotate Closed Areas
[ Annotate Stationing

Help |
[ Annotate Curve Sets

[ Annotate Vertical Change in Flan

[™ Annotate Regression Points

By Default all annotation is turned off.

Load a preference called DESIGN CENTERLINE
x|

Mame: Cloze |
|Default

Save
Saveps...

Delete

_ g |
==
[ meen |
IEEE

Help

Freference 'DESIGH CEMTERLIMNE' lnaded

'.-::Genmetry Options - |EI|5|
¥ Annctate Horizontal Elements fpply |
W Anmotate Vertical Elements Close |

W Annotate Clozed Areas

¥ &nnotate Stationing -
Help |

W Annotate Curve Sets

¥ &nnotate Yertical Change in Plan

¥ Annotate Regression Points

All Annotation is turned on for the design process.
Move on with the alignment creation

The software annotates during the design procéstaéibning values from the
View Stationing settings.
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4. Create a profile turn the dtm on

=l
{23 Create Profile Set Name: I“ﬁ‘-I
----- B general — Direction — Exaggeration
----- ource &+ Left to Right Yertical: |1E|
----- Include
_____ Offsats " Right to Left Harizontal: |1
{27 Controls
% 'g:T Surfaces:
{7 Details | Object [z )

-7 50 [ ] Default Diefault

&l

MHohe |
Properties... |
Apply I Preferences... | Cloze | Help |

5. Use the vert. Pl — Method or Element Method argigitea simple vert. alignment
S
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6. Annotate the vertical alignment Geometry > View @etry > Vertical Annotation
?;.'o'iew Vertical Annotation o ] B4

bain  Paints |Euwes| Tangentsl p‘-‘-.fﬁhcesl

Paint Type: IF’\-"I j Help |

Juztification: ILeft j
Position Precizion Format

IV Station: 1 fo.1z ] sersss =]
¥ Elevation: |.‘| ID_12 j
[~ Curve Data

Leaders

fimimum Length Deflection Angle

V' Segment 1. {25,000 | s0"0000.00000"

I™ Segment 2 {0000 | s0"0000.00000"

Fuaint Annotation Location: IEonu:a\-'e j

[ Drop Station Equation Mame
[” Botate Symbol with Grade
[ Owveride Paint's Syrbology with Poirt's Style

Symbology:
| Object | MHame | -
Bl PVE Tewt Prop Wertical [
B Pl Text Prop Wertical [
B2 PYT Text Prop Wertical B
B=<] PG Text Prop Wertical [
B PYAC Text Prop Wertical B
B=] Evert Point Text Prop Wertical B
@ High Paint Text Prop Wertical ! LI
Apply | {Preferences. . : Cloze |

There 2 different preferences for different annotat

e
x

Hame: Cloze |
| Drefault

Save
Save bz

Delete

_ e |
oot |
_Dete |
U

Help

Preference 'DESIGH CEMTERLIME' lnaded

Load the preference DESIGN CENTERLINE
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ADVANCED GEOMETRIC DESIGN FOR INROADS V8l

'.-f:\l'iew Yertical Annotation I ] 3

fMain  Poinks |Euwes| Tangentsl .-’-‘n.ffi:-:esl

Paint Type: IWI vl Help |
Juztification: ILeft vl

Position Precizion Farrnat

I Station: I'I IEI.‘|2 j Iss+ss.ss j
¥ Elesation: |.1 ||:|_12 j
[~ Curve Data

Leaders

Mirimurn Length Deflection Angle

¥ Segment 1. {10.000 | 80”0000, 00000"

I™ Segment 2 {0,000 | 80”0000, 00000"

Fuoint Annotation Location: I,:m,: v j

[ Drop Station E quation Mame
[~ Botate Symbal with Grade
[ Owveride Paint's Symbology with Paint's Style

Symbology:
| Object | MHame | |‘
[=] PYC Tewt Default_T L]
B Pl Tewt Default_1 1
B PT Text Default_1 11—
1 P Tewt Prop Yertical B
[1 PRC Text Frop Yertical B
[ Event Point Text Frop Yertical B
Q High Point Text Frop Yertical ! j

Apply |

Cloze |

7. Use the different View Geometry Options by loapihe different preferences and
view the results during the design process
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3. LESSON NAME: USING THE DESIGN CALCULATOR

L ESSON OBJECTIVE:

This lesson will show how to work with the desigrlaulator during the horizontal alignment
creation.

3.1 EXERCISE: SETTING UP THE NEW SIMPLIFIED GEOMETRY TOOLS
This exercise will guide you through the stepsdbgjarted with the Design Calculator

1. You need to have an active horizontal alignment
2. Go to Geometry > Horizontal Curve Set > Defineilamtal Curve ...

‘._?_Define Horizontal Curve Set A& Currently Sharing | _ |EI| XI

r— Haorizantal Pl
Diefing By Known Pl Coordinates w2
Cl
Direction Back: |-| 01.5ER093 ﬂ Ll
Length Back: [e 761424 +| [ e
Point Mame: I Rate Calc...
Easting: |45EI1 252.5611483 + Design Calc.. |
Marthing: |55?1 247 929351 Curve Calc... |
Direction dhead: |-| A4, GRI7F07 ﬂ Repatt. |
Length shead:
[p071143 +| b |
i~ Horizantal Curve
Curve Set Type: { 505 { SC5CS
Leading Transition: ICInthnid j |ED_DDDDDD ﬂ
Radius 1. J10.610330 | 500.000000 +|
Compound) Tratsition: IEIDthDid j |D,DDDEIIJIJ ﬂ
Riadius 2 | n.oon0o J0.00000 +|
Trailing Transzition: IEIDthoid j |ED,DDEIEIEID ﬂ

Diefine By: {* Fadius

" Tangent to Spiral — Point Mame; I—
" Spiral to Tangent  Easting; Im &
" Paint on Curve I arthin; Im
| Snale up b PEE [P to PEE] W

) Angle after PEE [PEC to FT]

=

Eirst | <Erevious| et | Last | Select |

3. Use the Design Calculator
4. Use the Table Lookups
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(¥ oesign Calculators  (EENKEMIEEETED S ES |
Cant Caleulator  Table Lookups |
 Curve Design Hel |
Speed: I j —
b awimurn : |4.000000%
Mawirmuim 150000003
Biadius: |573.000000
 Select Table Entry
Table Mame:

Freferences... I Cancel |

5. Select the Table name

6. You will find the table name in the product diregtainder ...
\data\mperial\Horizontal Design Checks.txt or \dataknetric\Horizontal Design
Checks.txt
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The user can now look for different design checks

™ Design Calculators =1o] ]

Cant Calulatar  Table Lookups |

Method:

Lookup Speed

=] ok |

r Curve Desig

Compute Radiuz
Compute Speed

Help |

CRes Lookup Radius

b awiniunn g

t awirnuin f: |1 500000035
Badiuz |5?3.DDDDDD

 Select Table Entry
Speed M axirnurm & b awirnri F R adius |
40 £.000000 15.000000 509.000000
a0 8.000000 15.000000 458000000
a0 10.000000 15.000000 432 000000
a0 12.000000 15.000000 3595.000000
Table Mame:
ey Bentlep Rail Track 8,11 datavimperialtHorizontal Design Checks. bt J

Preferences... | Cancel |

Or can select different speeds.
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?Design Calculators

Cant Calulatar  Table Lookups |

ADVANCED GEOMETRIC DESIGN FOR INROADS V8l

=101 ]

Method: ILDDkup Speed j (] 4 |
 Curve Design Hel |
Speed: an = iz
b aximum e 20
30
b amimum £
A 50
Badius: jala}
g0 E
£5
~Select Table Entp———170
Speed M axirnurm & b awirnri F R adius |
40 £.000000 15.000000 509.000000
a0 8.000000 15.000000 458000000
a0 10.000000 15.000000 432 000000
a0 12.000000 15.000000 3595.000000
Table Mame:
ey Bentlep Rail Track 8,11 datavimperialtHorizontal Design Checks. bt J

Preferences... | Cancel |

Upon these values the software will calculate gwuired radius.

Note:

Clicking the Design Calc button on the Define Horizontal Curve Set dialog box activates this
dialog.

The Table Lookups tab works as follows: After you have specified the Method field, key in any
of the relevant values, then press the tab key to see the results of the computation. As you

change the data in the dialog, the software automatically recomputes all parameters. Once
you have settled on a calculation, click OK to post the Radius back to the parent dialog.

Tab Options

Method
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ADVANCED GEOMETRIC DESIGN FOR INROADS V8

defines the method for calculating the horizontal curve.
Compute Radius — computes the radius for horizontal curves using the following equations:

English - R=V*2/[15(e+f)], where R is the radius (ft), V is the vehicle speed (mph), e is the rate
of roadway superelevation (ft/ft), and f is the side friction factor

Metric - R=VA2/[127(e/100+f)], where R is the radius (m), V is the vehicle speed (kmh), e is the
rate of roadway superelevation (m/m), and f is the side friction factor

Compute Speed — computes the speed using the equations for the compute radius method for
imperial and metric units.

Lookup Radius — reads the values for radius, maximum f and speed values varying the rate of
superelevation. These values are read from an ASCII file specified under Table Name and
contains information from “A Policy on Geometric Design of Highways and Streets 1994” for
imperial and metric units.

Lookup Speed — reads in the values for radius, maximum f and maximum e varying the vehicle
speed. These values are read from an ASCI! file specified under Table Name and contains
information from “A Policy on Geometric Design of Highways and Streets 1994” for imperial
and metric units.

© 2009 Bentley Systems, Incorporated Page 14
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?Design Calculators = 0] x|

Cant Calculator  Table Lookups |

tethod: |L-:|c-kup Speed ﬂ Ll

— Curve Design

Speed - =
P airum g: |4_E|DIJZ

b airnuim F: |‘| 50003

Badius: |5?3.EIDEI

— Select Table Entry

Speed I axirnurn e Il airnun £ Radius ||

i 4.000 15.000 573,000
40 E.000 15.000 509,000
40 2000 15.000 468,000
40 10,000 15.000 432.000
40 12.000 15.000 395,000

Table Marme:

[:4Program Filez\BentleytBentley R ail Track w8.11\dataMmperial\Horizo J

Preferences... | Cancel |

You can save the settings as a preference.

Hit OK. The software will take the required radio® the Define Horizontal Curve
dialog box.
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L

— Harizantal P Apply |
Diefine By: IKnu:uwn Pl Coordinates j Close
Direction Back: |5 8873525, 85818" E ﬂ —l
Length Back: Iggg_?m ﬂ Unieo |
Paint Mame: I Rate Calc... |
Narthing: |5671247.9234 < | | Rz el
Easting 45012525612 J Curve Calc... |
Direction Ahead: Ig 494645, 34895 E ﬂ Repar.. |
Length &head: |g44_|:|;-'1 ﬂ Help |

— Horzontal Curve

Curve Set Type: (¥ SC5  ( SCSCS

Leading Transition: ICInlhnid j ID_DEID ﬂ
Radius 1: | 9"59'57.34839" {573.000 |
Compound Transition: IEInlhnid j ID_DDD ﬂ
Fiadius 2 | oro000.00000" fo.ono #|
Trailing T ranzition: IEInlhnid ﬂ ID_DDD ﬂ

Define By: (' Badius

" Tangentto Spiral  Paint Mame: I
€ SpialtoTangent  Nothing:  [GE7izsacess 4
¢~ Puaint on Curve E asting; IW

£ pngleupto PEC(FCoPEE)  [oooooooooo” | 4]

1 Angle after PEE [PEC o PT)

First | <Erevi0us| Hiest > | Last | Select |

Apply will save the curve value to the alignmenipge the dialog box.
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4. LESsON NAME: SIMPLIFIED GEOMETRY TOOLS

L ESSON OBJECTIVE:
This lesson will show how to setup the new simgtifgeometry tools.

4.1 EXERCISE: SETTING UP THE NEW SIMPLIFIED GEOMETRY TOOLS

4.2 HORIZONTAL DESIGN
This exercise will guide you through the stepsdbgjarted with the Simplified
Geometry Tools

1. Create a new horizontal alignment
2. Setup your horizontal geometry settings

£
PNV S k=]

Leading Transition

defines the leading transition spiral’s length or constant. This field honors Tools > Options >
Geometry and Define Transitions by Length or Constant.

Radius
defines the circular arc’s radius.
Trailing Transition

defines the trailing transition spiral’s length or constant. This field honors Tools > Options >
Geometry and Define Transitions by Length or Constant.

Design Calculator
invokes the design calculator to define the transition lengths and radius from design criteria.
Note: This dialog should remain active while using the Simplified Horizontal Elements

commands. As you change settings on this dialog, commands that use these settings instantly
reflect these settings.
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3. Do the following settings:

Fsettings N [n BY
Leading Tranzition: IEEI.EIEIEI Close |

Radius: [300.000 Design Calc...|

Trailling Tranzition:
Help |

4. Start the design process with Add Fixed Line:

£
AT APy X3
Add Fixed Linei

The command works a little bit different then the Horizontal Element Method.

5. Fill the gaps with the Add Free Curve command.

=
P

Add Free Curvei

The software takes the values from the settings.

6. Add a Floating Curve and use these settings:

Foctngs IR

Leading Tranzition; IEEI.EIEIEI

Riadius: |3|:||:|-|:":":| Dezign Calc... |
Trailing Tranzition: ID o Hel
) Help |
Simplified Horizontal Element |
PNy =
[&dd Flaating Curve |
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7. Add a Fixed Curve with the following settings

Fsettings N [nB.Y
Leading Tranzition: IEI.EIEIEI Close |

Riadius: [-300 000 Design Calc... |

Trailling Tranzition: ID oo Hel
) Help |

|

Add Fixed Curvei

If you have a solution like shown

you can fill a reverse spiral between reverse arcs.

8. Use Define Spiral

El

Define Spirali

The reverse spirals have the same parameter.
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9. Check the Integrity.

._'.Ehe(k Horizontal Integrity

=lo]x]

Linear 0.00o0 30633664  3299.3248 N 2674901.6850..3237.5272 33073657 N 26749016855 195.150

Clothoid 1176678 37388423 41739938 N 29°53145632..3789.8748 42055343 N 35737°01.0439. 60.000 134 164 [al ok ok
Circular 8 420 a8 N 46 58,85 300,000

Clathoid 1412 DE? 35023577 43396531 044! 39707917 443459764 N 4B7H1'28.4268 117 622 187 767
Crcular 1529579 39707917 44349764 N 4E'S1284250.. 40946189 45143708 N 18728325720, 148,609 -300.000 oK 0K

Select I First | < Previous | Mext > | Last I

Type | Station ... | Moithing ... | Easlmg@...‘ DIIEC[IDH@S[&I[‘ Morthing . ‘ Easting & | Direction & End | Length | Radius ‘ Constant Integrity ... | Integrity... | Elementl...| Lpply I
119 0K

Clathoid 196,160 32376272 33873667 M 26749'01.68B5.. 3290.1191 34161509 N 32732481661 60.000 134 164 [al ok ok Clase
Circular 255,150 32801191 3161909 N 32°324871661.. 34095326 35635024 N 69"2343.8907..192.940 300,000 oK oK 0K
Clothoid 448,030 34095326 39E3A024  NEIZIY3BI07.. 34268913 36208207 N FU07I0.3T14.B0.000 134164 0K oK 0K Help
Linear 608,090 34268513 36209207 N PEU07303714..35041720 39120265 N P5°0730.3714.. 301139 [al ok ok
Clothoid 809,283 3041720 39120265 N FEO7I03714..3521.4908 39594448 N 69°2343.8907.. 60000 134164 oK Ok 0K
Circular 869,289 35214508 3969.4448 N EI"23M30O07.3E275M3 41077483 N 35737010433 176854 -300.000 0K ok 0K
Clothoid 1046154 36275913 4107.7483 N 35°3701.0439.. 36785639 4133.34% N 29"5314.5632. 60.000 134164 Ok ok Ok
Linear 106154 3E7FSBE3Y 41393496 N 29B3145632. 37388423 41739936 N 29753145632 69520 0K ok 0K

If you move an element all radii will be hold as they are designed.

4.3 VERTICAL DESIGN

1. Create a vertical alignment

2. Create a profile

3. Setup your vertical geometry settings

LLL|L2LI:|L@%|

Settings h

Define Curve by

Length of Curve, Rate of Change and K or Radius, depending upon whether the vertical
alignment is defined with parabolas or vertical circles. The text input field defines the
parabola’s length, rate of change or K or a circular’s radius in the Add Fixed Curve, Add
Floating Curve and Add Free Curve.

Note: This dialog should remain active while using the Simplified Horizontal Elements
commands. As you change settings on this dialog, commands that use these settings instantly
reflect these settings
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— Dipnamicz

[ Station; II:I.EIEIEI Help |
[ Elevation: IEI,I:II:II:II:I

[ Grade: II:I.I:IEIEIZ

— Define Curve by
ILength of Curve j IEDEI.EIEIEI

4. Create a Fixed Vertical Line

J_Lluu_ll_@%H

&dd Fixed Llnei

5. Add a Free Vertical Curve
I_I_LleLJII_@IEII
Add Free Curvei
6. Add a Floating Curve
I_I_LIL,AJLII_@IEII

[&dd Floating Curve |

T

=

7. Add Fixed Curve

|_|_L|u|u_||_@%||
Add Fixed Curvei
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8. Use the following settings

Fsettings =10 x|

— Dynamics

™ Station: 0000 Help |
[™ Elevation: |I:|_|:|I:|IZIIZI

[ Grade: IEI_EIEIEIZ

— Define Curve by
[r=lgz-giL = |1.000

You may have this solution:

9. Use Add Free Line

E
A a2 =]

And fill the gap between the reverse vertical arcs.

_______———*‘ﬂ_’ —
_,—'—"'_'_'_H_F'_F#
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5. LESSON NAME: HORIZONTAL ELEMENT

L ESSON OBJECTIVE:
This exercise will guide you through the stepsdbgarted with Fixed
Elements

5.1 EXERCISE: ADD FIXED ELEMENTS
This exercise will guide you through the stepsdbgarted with Fixed
Elements

1. Create a new horizontal alignment
2. Create New cogo points (3 new cogo points)
Geometry > Cogo Points > New ..

=10l x|

Define By:

Harme:

Moithing: [3152.4213 ﬂ Help |
#

Easting: |31 01,9562 +
Elewation: |4_E|1 0o

Horizontal &ligrment: Im ﬂ
Statizr oo
[ fteet: 0.000 "

Elewation IIJ_ i}
Diescription: I
Shyle: IDefauIt 'I

You may have this result:

gire
550

3. Add Fixed Horizontal Elements

x
LA Do sl mRET R | FARS
|F'.|:I|:I Fized Elementl
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Use this command to add a fixed element using point, length or delta as controls then adds the
solution to the alignment. This command is limited to clothoid spirals. creates the element and
displays it into the alignment.

The element type is determined by the following rules:

Linear: Point 1’s Radius and Point 2’s Radius is zero

- \am Add Fixed Horizontal Element _ | E|| X|
LI H: B

L .

= Paint 1 R

¥ Mame: 1

Morthing: [3152 4213
Easting:  [3101.9562

Claze |
Undo |
Direstior: [N 000000000 % Hep |

R adius: r 0.000

[ [ |+

4

r~ Point
i v Mame: |2
L1124
fiteutr Morthing: |31 58,5937

Easting: |31 14.3624
Direction: IN 0"0000.00000" E
Radius: § [0 000

¥ Lengt  [0000 il
™ et [Doomoooon 4|

e elel +

Circular: Point 1’s Radius and Point 2’s Radius is equal and non-zero

E';T.::E f;ndd Fixed Horizontal Element _ ||:||£|
r— Paint 1 f

v Mame: |1

Morthing: [3152.4213 + 4'
Easting:  [3101 9562 M

Direction: [N 0000000000 E ﬂ Help
Fladius: 50,00 ﬂ

— Point

: V' MName: |3—

! . Marthing: W +
Easting: IW
[ireshiot IW ﬂ
Fladlus: |50.un| ﬂ

¥ Length: IDDDD— ﬂ
™ Deta  [Gronon ooooo” #
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Spiral: Point 1's Radius and Point 2’s Radius is non-equal and like sign

B -5 Add Fixed Horizontal Element
AT

Omtgald
z

~ Paint 1
¥ Mame: |1—
Northing: [3152 4213 s
Easting: 31019582
Directior: [N 0*00'00.00000" E ﬂ
Fadius: B0.000 ﬂ
~ Paint 2
. ¥ Mame: 3

Fuwk

sy
CE XS

-gEm

Northing: {3153 9364

e+ ele]l +

Easting:  [3128 2409

Direction: [N 0°0000.00000" E

¥ Lenatt:  [foooo
I~ Dela 00000, 00000

When the software successfully creates the element, this element is added to the undo buffer
(single element undo).

Also the Point 1 data is updated with the computed data from computed element. This
facilitates creating an alignment from a single interface and with the minimum number of data

points.
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6. LESSON NAME: SEGMENT ALIGNMENT

L ESSON OBJECTIVE:
This lesson will show how to use the Segment AligntriJtility

6.1 EXERCISE: SEGMENT ALIGNMENT
This lesson will guide you how to use the Segmdigmnent Utility

1. Load Segment.alg
2. Use the Segmentation Utility Geometry > UtilitieSegment Alignment

il
Lligrment; |5-| j ﬂ Apply I
[ Station Limits Close |

Start; ||:|_|:||:||:| ﬂ Uhds |
Stop: [721.678 ﬂ Help |

Mumber of Segments: I‘ID—

I

¥ &dd as Cogo Points

Seed Name:|1

Descrption: I

Shyle: IDefauIt j

Apply.

Constructs a line by division or proportion along a line, constructs an arc by division or
proportion along an arc or curve.

3. Check the horiz. Integrity an review the results

i
. i d gt R adius Constant Integrity . Integrity . Element ... | Apply I
e 0.000 51 534 3 ] N ok 0K
Lirear 72168 J147.2801  3255.4302 0¥29.5660.. 31966513 3267.8637 N 33°03'20.5660..58.907 oK 0K 0K Closs
Clothoid  131.075 31966513 32075637 N 33°02A5660..3207.7545  3294.9134 N I3V1836.3052..13.260 141.421 oK QK QK
Clothoid ~ 144.336 32077545 32948134 M 33718'36.3052... 3229.8798 3309.8267 N 35°21'00.1583... 26.740 141,421 oK oK oK Help
Circular — 171.075 32298798 3309.8267 N 35°21'00.1583... 3265.6884 33377661 M 40°3320.6613.. 45.428 £00.000 oK oK oK
Circular 216503 32656884 33377961 N40TI20EE13..3316.9430 33884662 N 4874932.0160..72.168 500.000 oK 0K 0K
Circular  286.671 3369490 33004662 N 48743320160..3360.3827 34460220 N 5770543.3708..72.168 500.000 oK 0K 0K
Circular — 360.839 33603827 460220 NET0F433708..3395.0962 35092266 M 65°2154.7285..72.168 500.000 oK 0K 0K
Circular — 433.007 339650862  3009.2266 N ES°21'54.7285..34203378  3G7EFEED N 733806.0303..72168 500.000 oK QK QK
Circular — 505.175 34203378 35767665 M 73°38'06.0803... 3424.1953 3590.6374 N 75°1705.9880...14.399 500.000 oK oK oK
Clothoid 519573 34241953 35906374 N 75°17'05.9880... 3433.3193 36295739 M 77"°34'36.5803... 40.000 141,421 oK oK oK
Lirear 559.573 34333199 36295799 NT7TI43E5803..3437.1426 36469329 N 77734365803..17.769 oK 0K 0K
Lirear 577.342 34371426 O646.9329 N T7734365000..34526680  3717.4109 N 7773436.5800..72.168 oK Ok 0K
Lirear E49.510 3452B6B0  I7IF4I09 NTTI4I65803. 34687935 IET.OBEI N 77I436.5903..72168 oK 0K
Select First: < Erevious Hext > Last
A
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7. LESSON NAME: CHAIN POINTS

L ESSON OBJECTIVE:
This lesson will show how to use the Chain Pointity

7.1 EXERCISE: CHAIN POINTSBY COGO POINTS
This lesson will guide you how to use the ChaimBoUtility

1. Load Chain Points.alg
2. View the cogo points

'.-f':f'd'iew Horizontal Annotation oy ] |
Main |Tabling| Styles I
~Apply Shyle Filter... |
% fssigned  Active = Dwenrite
Hel
Herizantal dlignment: IDefauIt j LI
[Eogm Poimts: IDefault j
 Honizontal Alignments  Cogo Pointz
Include: ﬂ Include:; I* ﬂ
Selected: Selected:
MHame | [rescri. | Shyle | t ame | Diescri.. | Shyle |*
T Default
T2 Default
T3 Drefault
T4 Default
Th Default
TE Drefault
T7 Default LI
— Dizplay  Annotake
¥ Paints ¥ Pairts
[ Oredlignment [ Ewent Paints [ Elements
[ Off-tlignment [ Station Equations [ Duplicates
I” Elements [ Dual Dimensions
" Radialz ™| Tiangents [~ Try &ltemate Styles
™ Chords [T Subtangents [~ Estend Beyond Element
[ Display Az Complex Linestring [ Planarize
Interactive Graphics Freferences. .. Cloze
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3. Use the Utility Geometry > Utilities > Chain Poirlig alignment

=I5 x]

Paintz: I Apply |

Selected: Close |
M ame | Dezcrip... | Style | -

T Drefault Ellt;l

T2 Drefault

T3 D efault Help |

T4 Default

Ta Drefault

TG Drefault

T7 Drefault LI

Create: ¥ Huorizontal [ Featue

Mame: IEhainﬁ.Iignmend

Drescription: I

Sityle: I D efault j

B andwidth: |3|:|_|:||:||J

[T Create az a Clozed Alignment or Feature

Apply & Identify the ' points then the™ point

'
The magenta line views the bandwidth of 30 ft or m

Hint: Turn the Cogo Snap Lock ON
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The result should look like this:

o)

S
Paints: I
Selected: Class |

Hame | Descrip... | Style | -
T1 Diefault Filter.. |
T2 Drefault
T3 Diefault ﬂl
T4 Default
TS Default
TE Drefault
TV Drefault LI
Create: ¥ Honizontal [~ Feature
Mame: IEhain-’-‘n.Iignmenu
D ezcription; I
Style: I Default j
B andwidth: IBD.DDD
[ Create as a Clozed Alignment or Feature

7.2 EXERCISE: CHAIN POINTSFOR FEATURES
4. Create a surface
5. Turn the Feature check box ON.

>
]
]
[
y O
Sk
" Paints: I
o Selected: Close |
MHame | Descrip... | Style | -
T Default Eilter.... |
w T2 Default
T3 Defalt  He |
T4 Defaule |
Th Default
™ T Default
T7 Default j
- Create: [ Horizantal ¥ Feature
Mame: IEhainFeature
Dezcription: I
]
Style: IDefauIt j

B andwidth: |3D_DDD

[" Create as a Closed Alignment or Feature
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6. Apply
'
]
/ i}
Identify the points you want to create a feature on
7. Surface > View Surface > Features
Surface: I ChainPaints j Apply
Fence [Mode: IIgnnre j Close

Filter...
Edit Shyle. ..

Help

Features:

ald )

Description

ChainFeature Drefault
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8. LESSON NAME: CURVE FITTING

L ESSON OBJECTIVE:

This lesson will show how to use the curve fittirtdity to find the best fit alignment between
2 lines

8.1 EXERCISE:

This lesson will show how to use the curve fittirtdity to find the best fit alignment between
2 lines

1. Load Curve Fitting.dgn
The graphic should display 2 line strings as susddgatures

2. Create a New Geometry Project
e e b1
Suface Geomety | Site Modee |

Tupe: IGeu:umetr_l.J Project j
Marme:

IEurveFitting

Help

Dezcription: I

Sitple; I j

Curve Definition: I j

Marme | Dezcription |
Seqment
Default

CurveFithing
ChainPaints
Hrz. Elements

Cloge |
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3. Import Geometry from Graphic lines
File > Import > Geometry > From Graphics ...

s Import Geometry g [m] 5

From Graphics | Ics | Wertical from Surface |

Type: IHorizcuntaI A ligrirnett j Apply I

— Geametry
Narne: IEu:untru:uH

Deszcription: ||

S [Domma <] b |

Horizontal Curve Definition: I',a_-,uc vl
Yertical Curve Defintior: IParaboIic vl

— Target
Geometry Project: IEuweFitting j
Harnzantal Llignment: I j

[T UseFence I Fesolve Gaps W Resolve Montangencies
[ Jain Elements ™ Wo Duplizate Cogo Paoints
[ A&l Selected Elements Added to Single &hignment

Attribute Tags

[ Use Tag Data
Froject: fctive ]
Hiame Cantlicts: IND T j

Cloge |

4. Create a Best Fit Alignment between control line

Uses a 3D line-string, in the form of a horizorgbdnment, and creates a new
horizontal alignment and vertical alignment thadédined with lines and arcs. The
resultant geometry passes within a user-definentante of the point data.

Curve Fitting does not create transition spiratangition spirals are created by
Quick regression Analysis. Visit the rail seminar.

The Curve Fitting command’s source data is an algmt defined as a line-string

with xyz values. Quick regression’s source is aesgjon buffer.
Use this command to curve fit a horizontal andigalalignment.
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i
Frimary Contral: Cantrall - ﬂ

Close |
v Secondan Contral: ICDntroIZ vl ﬂ

rTo
[V Create Horizontal

[~ Create Vertical

Wertical Farent: I Control2 i l

Alignment Mame: |CuweFiuing

Help |

Description: |

Style: I Default =]

Harizontal Taolerance: I 0.050

‘Wertical Tiolerance: IU.U5E|

Standard Lift: ID_DDD

¥ Wertical&lignmentis Lines Dl

The software has been created a new horizontairaégt.

5. Check Integrity

o Check H ntal Integrity ] 3
Tupe | Station ... ‘ Morthing ... ‘ Easting @ ... | Direction & Start ‘ Marthing ... ‘ Easting @@ ... ‘ Direction & End | Length | R adius ‘ Constant | Integrity Integrity ... | Elemen Apply I
Linear 0.000 JN02655 21237243 N26706'45.1301..3303.9970  3218.6807 N 267065.13018"E 215742 0K 0k
215,742 32039870 I8 ER07 M 25"05'45.1301... 3342.5838 32417743 45.030 269.832 Ok oK Ok Clase
260,772 33285830 32417743 N ISMMO27.0104. 33431136 32421547 0.652 Hon-coinci. 0K T
1 clp
368959 34074683 33266413 N EB'O524.4354.3411.5373 33373955 NES 435 11.482 Mon-caingi... Morecoing... OK
80.40 3411.6154 3237.36507 M 70°39'34.6944... 3427.7875 3384.2538 M 71°19'33.50189" 49614 4266.102 Mor-coinc.. Motrcoinel.. OK
430.054 34277883 3384 2533 N 70°55'67.3393... 3437.5378 3412 4583 N 70"55'57.33937" E 29842 Non-coinci.. 0K ok
459,897 3437.65378 3412.4583 M 70°55'57.3393... 3458.0216 3459.2222 M B174529.25962" E 51.108 33176 Ok oK Ok
511.005 34530216 34592222 N B1"45'29.2556... 3458.68799 3460.8201 N B1"45'29.25962" E 1.814 Ok Norecoinci.. OK
B12818 34588959 34608115 WE0™4114.0195..3537.9811  3547.0123 N 34™14'34.62220"E a0 -255.726 Mon-cainci... Mor-eoingi... OK
630.846 3537.9397 3547.0732 N 33"57'45.5343... 35488695 3554 4352 N 33"57'45.53433" E 13178 Non-coinci.. Mon-coinci.. OK
Cicular  644.024 35488620 39544479 N 32°36'96.5060..36029655 35008609 N 32™1806.47976"E B4121 -11703.991 Mon-cainci... Moreeoinei.. OK
Linear 708.145 3E02.9573 35888727 N 32"24'54.7809... 3764.9502 3E91.7365 N 32"24'54.75094" E 191.832 Non-coinci ok
4| I @l
Select First < Previous MNext > Last
A
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As you can see there some issues with the coligeari
You can try to get a better geometrical resuloif pet the tolerance higher.

i
r— Fram
Prirany Control: IContIOH VI ﬂ
Cloge |
¥ Secondary Control IEontlD|2 'l ﬂ
Help |
rTo
V¥ Create Horizontal
[T Create Vertical
ertical Parent: IEurveFitting 'l ﬂ
Alignment Mame: IEurveFittinh
Description: |
Style: [ efault j
Horizontal Talerancd: [0 500
Yertizal Tioleranee; ID_USU
Standard Lt |D_DDD
¥ | estical Alignment s Lines Dnl
—

Station ... g g D g g g Radius Constant Integrity .. | Integrity ...

i E (K.

Circular 210,905 32994852 3216.8738 1613 34091068 33369392 N BBTH7G3. 16E.450 223.374 Close |
Linear 377.354 34091068 33369332 M EESFG39960.. 34377728 341154068 N BETE7HI93602'E 79,863 oK. QK. 0K
Circular  457.218 34377728 341154068 MEE'EFG39960.. 30613207 35624335 N 327249478094 E 198.366 310,981 Ok 0K oK Help |
Linear E55.584 3BE1.3207 35624335 M I224'547009.. 37649502 36917365 N 327245478094 E 241.214 Ok 0K

Select Eirst < Brevious Hext > Last
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