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LESSON NAME: SETUP GEOMETRY OPTIONS

LESSON OBJECTIVE:

This lesson will show how to setup the new Geometry Options during the design process.

EXERCISE: SETTING UP THE NEW GEOMETRY OPTIONS
This exercise will guide you through the steps to get started

1. Load the file road_imperial.dgn
2. Load the project file Road.rwk
3. Go to Geometry > View Geometry > Options ...

'.;lsenmetry Options =10 x|

[T ‘Arnotate Horizorktal Elements Apply

[ Annotate Yertical Elements

[ Annotate Closed Areas

Cloze

Preferences...
[ Annotate Stationing

]

Help
[T Annotate Curve Sets

™ Annotate Yertical Change in Plan

™ Annotate Fegression Points

As create or edit alignments the software updates most annotation. Specifically the software updates the

following:

. Horizontal Elements

o Vertical Elements

o Closed Areas

. Stationing

. Curve Sets

o Vertical Change in Plan

o View Horizontal & Vertical Regression Points
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Whether or not annotation is updated during edits is based on the following:

. You must have an option to update the annotation that you want to annotate.

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

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

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 > Perimeter ...
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LESSON NAME: USING THE NEw GEOMETRY VIEW OPTIONS
LESSON OBJECTIVE:

This lesson will show how to use the new Geometry Options

EXERCISE: USING GEOMETRY > VIEW OPTIONS

This exercise will guide you through the steps to use the new options

1. Create a new horizontal & vertical alignment

A iEix

Suface  Heometry | Site Modeler I

Tope: IHUlizontaI Alignment j Apply I

W arne: Im Help |
Description: I
Style: DESIGM CENTERLINE
LCurve Definition: I"""‘m j
Mame I Description I Style I

Cloge |
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O i

Suface Heometry | Site Modeler I

Tvpe: I\-’erti-:al Aligriment |

Mame: Im Help
Deszcription: I

Sityler |DESIGN CENTERLINE |

Curve Definition: IParaanic |

[ escription

Cloze |

Close the dialog box

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

=
P EEE e

Insert a horizontal curve

3. Check Geometry > View Geometry > Stationing > Preference ...

x
Hame: Cloze |

DESIGH CEMTERLINE

Save
Save fz...
Delete

Help

_gee |
_Sevess.. |
[ Do |
U

Freference 'Default’ lnaded

There 2 preferences with different annotation settings.
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Default

‘= ¥iew Stationing =10 =]

25 Wiew Stationing Data:
-~ General | Object | Flacement | Prefix | Suffin | Precision | Farmat Marme |i
Regular Stations [] Station In 01z TIHEE.EE
- g Cardinal Stations [ Marthing 01z
Flz Easting 01z
Station E quations
Ewent Paints
Radius + &
Transition Radii
Wertical Stations . . . .
[ Omit POB and POE [~ Swap Point &bbreviation and Station
Display Or: & Muliiple Lines ¢ Single Line
Leaders:
| Object |Length |Angle |F|e|ative To|Mame |i
Leader Line Prop Horizontal

[<] Segment1 | 3.000 90" 00'00.000  Aligrment
[ Segment 2 |100.000 000'00.000C &lignmment

Cloge | Help

DEFINE CENTERLINE
JES

=3 Wiew Stationing Data:
----- General | Ohbject | Placement | Prefix | Suffix | Precision | Farrmat Mame |i
----- Regular Stations [ Station In 01z 3+3E5.58
----- g Cardinal Stations [ Morthing 012
""" Flz Easting 012
----- Station Equations
----- Ewent Paints
----- Radius + &
----- Transition Fadi
----- Wertical Stations . X . .
[ Omit POE and POE [ Swap Paint Abbreviation and Station
Display Or: & Multiple Lines ¢ Single Line
Leaders:
| Object | Length |Angle | Relative To| Name |i
Leader Line

[ Segment1 | 30.000 9070000000 | Alignment
[ Segment 2 | 100.000 0"00'00.000C Alignment

Apply

Cloze | Help

Close the dialog box.
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Go to Geometry > View Geometry > View Options > ...
=101

[ &nnotate Horizontal Elements Apply |
™ Arnotate Vertical Elements Tl |

[ &nnotate Closed Areas
[™ Annotate Statioring

Help |
[ &nnotate Curve Sets

™ &nnotate Yertical Change in Plan

™ annotate Regression Points

By Default all annotation is turned off.

Load a preference called DESIGN CENTERLINE

—
x

Name: Cloze
|Defau|t —l
Save |

Save ds... |
Delete |
Help |

Freference 'DESIGH CEMTERLIME' loadad

T’" Geometry Dptions o ] [
v Annotate Horizontal Elements Apply |
¥ Annotate Wertical Elements s |

¥ Annotate Closed Areas

v Annotate Stationing

Help |
¥ Annaotate Curve Sets

¥ Annaotate Yertical Change in Plan

W Annotate Fegression Points

All Annotation is turned on for the design process.

Move on with the alignment creation
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The software annotates during the design process all stationing values from the View Stationing

settings.

4. Create a profile turn the dtm on

——

£ Create Prafile Set Mame: Im
..... * [Bee  Direchion Exaggeration

""" Source {* Left to Right Yerlical: I‘]D
----- Inchude
----- Offzets " Right to Left Horizontal: |1

[ Controls
% EH-ZS Surfaces:
mn
| Object | Mame ]

2] Detailz
{03 a5CI [ Default D efault

Al

Mone

g

Froperties... |
Apply I Freferences. . | Cloge | Help

5. Use the vert. PI— Method or Element Method and design a simple vert. alignment

'lul'ertu:al Eurve Set

‘_I:.
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6. Annotate the vertical alignment Geometry > View Geometry > Vertical Annotation

'_-.F:Hiew Yertical Annotation

Main  Faoints |Eurve3| Tangentsl f—'«ffixe&l
Point Tyupe: IF"-;"I j
Juztification: ILefl j

=101 x|

Help |

Position Precision Forrnat
¥ Station: |1 ID.12 j |S$+S$.S$ j
Iv¥ Elewatior: |.1 ID_12 j
[ Curve Data
Leaders
inirmurn Lenath Deflection Angle
¥ Segment 1: {25,000 | S0"00100.00000"
I™ Segment 2 {000 | s0"00ron ooooo

Fuaint Annotation Location: I Cancave

=

[~ Drop Station E quation Mame
[ BRotate Symbol with Grade

[ Ovenide Point's Symbology with Point's Style

Symbalogy:
| Object | MHame | -
[<] PoC Tewt Prop Wertical ]
B Pl Tewt Prop Vertical ]
B P Temt Prop Vertical [}
B=<] PCC Tewt Prop Wertical ]
B PYRC Test Prop Wertical ]
[<] Ewent Point Text Frop Wertical [}
@ High Paint T ext Frop Wertical ! LI
Lpply Cloze |

There 2 different preferences for different annotation
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—
x|

Name: Cloze |
| Drefault

Save
Save fz
Delete

Help

_ s |
[sziats. |
__Dee |
_ tep |

Freference 'DESIGH CEMTERLIME' loaded

Load the preference DESIGN CENTERLINE
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f:'o'iew ¥ertical Annotation ;lglil

bain  Points |Euwes| Tangentsl .-’-'«Hi:-:esl

Eoint Type: Ip\,q j Help |

Juszhfication; ILeft j
Poszition Precision Faormat

IV Station: |1 ID.12 j Iss+ss.ss j
¥ Elevatior: |.1 ID'12 j
[~ Curve Data

Leaders

Minirnurn Length Deflection Angle

V' Segment 1: {10000 | 0"00'00. 00000

I™ Segment 2: 0000 | 50"00'00.00000"

Paint Annotation Location: IEoncave j

[ Drop Station Equation M ame
[~ Botate Symbal with Grade
[ Owveride Point's Symbology with Paint's Style

Symbology:
| Object | MHame | |A
B PYC Test Defaul_1 ]
B Pl Text Default_1 ]
B PYT Test Defaul_1 C]—
[ PVLCC Text Frop Wertical ]
] PVRC Text Prop Yerhical ]
1 Ewvent Poirt Text Frop Wertical ]
Q High Point Text Prop YWerhical ! ;I
Apply | Preferences... | Cloze |

7. Use the different View Geometry Options by loading the different preferences and view the
results during the design process
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LESsON NAME: USING THE DESIGN CALCULATOR
LESSON OBJECTIVE:
This lesson will show how to work with the design calculator during the horizontal alignment creation.
EXERCISE: SETTING UP THE NEW SIMPLIFIED GEOMETRY TOOLS

This exercise will guide you through the steps to get started with the Design Calculator

1. You need to have an active horizontal alignment

2. Go to Geometry > Horizontal Curve Set > Define Horizontal Curve ...
¥ Deine HorizontalCurve set  (ENNGTIETIEIEg Ml
— Horizantal Pl

Define By: nown Pl Coordinates
Direction Back: |1 01 FERD93 &+ &l
Length Back: 38761424 #| &l
Pairt Mame: I Salie Ll |
E asting; |4501252.5E:1183 4 Design Calc... |
Marthing: |58?1 247.929351 Curve Calz.
Direction Ahead: |1 44 BRATOT ﬂ Repart... |
Length Aheac: [Fazoriies 4] Hep |
r— Horizontal Curve
Curve Set Type: ¥ 5Cs SCSCS
Leading Trarsitior: IEIolhoid j IED,DDDEII:ID ﬂ
Radius 1: 10610530 | 500.000000 ﬂ
Cormpoutd Tratisition: IEIothoid j ||J_E||JDDE|E| ﬂ
Radius 2 |0.000000 o000 ﬂ
Trailing T ransitiorn: IEIolhoid j IED,DDDEII:ID ﬂ

Define By: (% Radius

" Tangent to Spiral ~ Faint Mame: I—
" Spiral to Tangent  Easting: Im s
" Paint on Curve M arthing; Im
) Srale up b FEE [PE o PEE] W ﬂ

£ Angle after PEE [FLE to BT

Firat | <Elevi0us| 0k [0 | LLast | Select |

3. Use the Design Calculator
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4. Use the Table Lookups
W ocsion Colcultors (ST P |

Cant Calculator - Table Lookups |

Method:

| ookup Speed

 Curve Degign Hel |
Speed: I j =k

M aimum & |4_E|EIDDEIEI°/o
M awimum F: |15.000000%
Biadius: |573.000000

~ Select Table Entry

Table Mame:

Preferences.. | Cancel |

5. Select the Table name

6. You will find the table name in the product directory under ... \data\imperial\Horizontal Design
Checks.txt or ..\data\metric\Horizontal Design Checks.txt
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The user can now look for different design checks

™ Design Calculators o ] |

Cant Calculator  Table Lookups |

Method Lackup Speed ﬂ ok |
-0 Diesiq Compute R adius
5 u;\;z. =4 Compute Speed Help |
apeed Looku adius |
b awimum g & .

M axirnurn f: |1 5, 000000
Badiusz: |5.T"3. aaaaan

rSelect Table Entry

40 B.000000 15.000000 509.000000
40 8.000000 15.000000 458.000000
40 10.000000 15.000000 432 000000
40 12.000000 15.000000 3595.000000
Table Name:

Speed ERTT b awirnri F R adius -

tleytBentley Rail Track w8.11\data\imperialHarizontal Design Checks.

bt

Freferences... | Cancel

Or can select different speeds.

© 2010 Bentley Systems, Incorporated
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¥ Design Calculators o ] 4

Cant Calculator - Table Lookups |

Method: ILuukup Speed j Ll

r Curve Design Hel
Speed a0 j Lal=e
b @i & 20
a0
F airnn f:
Fadi 50
Badius: Laa)
B0 @
E5
~ Select Table Entry il
Speed M azimumn & bl airiLirn £ Radius -
000000 5000000 572.000000
an E.000000 15.000000 503.000000
an 8.000000 15.000000 4E5.000000
a0 10.000000 15.000000 432.000000
an 12.000000 15.000000 395.000000
Table Marnne:
HevtBentley Rail Track %811 datavimpenialhHarizontal Design Checks bt J

Preferences. .. | Cancel |

Upon these values the software will calculate the required 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.
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Tab Options

Method

defines the method for calculating the horizontal curve.

Compute Radius — computes the radius for horizontal curves using the following equations:

English - R=VA2/[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 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.
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™ Design Calculators I ] o

Cant Calculator - Table Lookups |

tethad: |L-:-c-kup Speed [~ LI

 Curve Degign

Hel
Spesd : =
I axirnum g: |4_D|j|:|z
I axirnumn f: |-| 5 000
Badius: |573.000
 Select Table Entry
Speed M axirmumn & I axirnurn f R adiuz | |
4.000 15.000 573,000
40 E.000 15.000 509.000
40 8.000 15.000 458.000
40 10.000 15.000 432.000
40 12.000 15.000 3595.000
Table Marnne:
[:4%Program Filez\BentleytBentley B ail Track W8 11 \datakimpenalHarizo J

Freferences. .. Cancel

You can save the settings as a preference.

Hit OK. The software will take the required radius into the Define Horizontal Curve dialog box.
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¥ Define Horizontal Curve Set o ] B |

— Harizontal Fl

! Apply
Define By: IKnu:uwn Pl Coardinates j —— |
Direction Back: |S 85735'25.85818" £ ﬂ
Length Back: EXE #| | v
Paint Name: I Rate Calc... |
Noithing: 5671247.9294 4| |.ResignCale.. ;
E asting: |4501252.5612 Curve Calc...
Direction Ahead: Is 497 4F'45 34895 E ﬂ Report... I
Length Ahead: J344.071 ﬂ Help |

r— Honzontal Curve
Curve Set Type: {* SC5 SCSCS
Leading Transition: ICInlhoid j ID_DDD ﬂ
Radius 1: | 9°5957.34839" {573.000 #|
Compound Transition: IEIuthoid j |E|,DDEI ﬂ
Fiadius 2 | 0"00'00.00000" Joodn +]
Trailing Transition: ICInthoid j |E|,DDEI ﬂ

Define By: % Badius

" Tangent to Spiral ~ Foint Hame: I

" Spiralto Tangent  Morthing: IW +
£ Paint an Curve Easting: IW

€ fingle up to PEC [PE to FELC) I ﬂ

) Angle after PEE [FEE to F1))

Eirat | <Ereviu:uus| Hest > | Last | Select |

Apply will save the curve value to the alignment. Close the dialog box.
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LESSON NAME: SIMPLIFIED GEOMETRY TOOLS

LESSON OBJECTIVE:

This lesson will show how to setup the new simplified geometry tools.
EXERCISE: SETTING UP THE NEW SIMPLIFIED GEOMETRY TOOLS

HORIZONTAL DESIGN
This exercise will guide you through the steps to get started with the Simplified Geometry Tools

1. Create a new horizontal alignment

2. Setup your horizontal geometry settings

E
A PN ar N Ry SP=|

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 =Y
Leading Transitior: IEEI.EIEIEI Close |

Radius: [300.000 Design Cale...

Trailing Transition:
Help |

4. Start the design process with Add Fixed Line:

|

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.

|
PN Y 2 =]

add Free Curvei

The software takes the values from the settings.

6. Add a Floating Curve and use these settings:

W settings S [

Leading Tranzitian: IEEI.EIEIEI

Radius: [300.000 Design Caic...

Trailing Tranzitian: ID o0 Hel |
) Help

£
s oles a2 x A

|&dd Floating Curve |

© 2010 Bentley Systems, Incorporated
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7. Add a Fixed Curve with the following settings

(Fsettings N laB.{
Leading Transition: IEI.EIEIEI Cloze |

Radius: [-300.000 Design Calc.. |

Trailing Transition; ID oo Hel
. Help |

El

Add Fixed Curvei

If you have a solution like shown

you can fill a reverse spiral between reverse arcs.

8. Use Define Spiral

£
RPNV R A=

Define Spirali

© 2010 Bentley Systems, Incorporated
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The reverse spirals have the same parameter.

9. Check the Integrity.

o

Type | Station | Marthing | Easting (& | Direction & Start ‘ Narthing | Easting (& ‘ Direction & End | Length | Radius ‘ Canstant Integrity Inteqrity Elementl...| Apply I

Linear 0.000 30633654 32993248 M 26749016856 3237E272  33EFOEET N 26749016855 195150 oK oK

Clothoid 195,150 32375272 33873657 M2BT4901.69855..3290.1191 34181909 M 32°3248.1661..60.000 134.164 ok oK oK Close |

Circular - 255150 329001191 3416.1909 W 32732481661 34095326 3BE3.5024 N B3°23'43.8907..192.940 300.000 ak ak ak

Clothoid ~ 448.050 3408.5326 35636024 M B3"2343.8907... 3426.8513 3620.59207 N 75°07'30.3714... £0.000 134164 ak ak ak Help |

Linear 508.090 3426.8513 36209207 M 7507303714, 3504.1720 3912.0265 N 75°07°30.3714... 301.193 ak ak ak

Clothoid ~ 809.289 3504.1720 39120265 M 7570730.3714... 3521.4908 3969.4448 M B9°23'43.6907... 60.000 134.164 ok oK oK

Circular 869,289 3521.4308 3969.4448 M B9"2343.8907... 3627.5913 41077489 N 35°3701.0439... 176.864 -300.000 a9 oK oK

Clothoid ~ 1046.154  3627.5913 4107.7489 M 3573700.0439... 3678.5639 4139.3436 N 29°53'14.5632... 60.000 134.164 a9 oK oK

Linear 1106.154  3678.5639 4133.3496 M 2975374.5632... 3738.8423 4173.9936 M 29°53'14.5632... 69.525 Ok 0K 0K

L 37838148 420655343
3034.0037  4244.3258

N 35737'01.0439,
.. 68857

E0.000 134164 0K 0K 0K
300.000

Clothoid 175,678 37388423 41739936
C\rcular 1236678 3780.8148 42056043

iid
Cothcid  1412.057 33023377 43336531 L39F0.FSY 44349764 L. 117622 187.767
Croular 1529573 39707917 44345764 N 4B°51'28.4256. 40945189 45143708 MW 18°28'325720..148.609 -300.000 0K oK

Select | Eirst | < Previaus I Mext > I Last I

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

VERTICAL DESIGN

1. Create a vertical alignment
2. Create a profile

3. Setup your vertical geometry settings

LLLIL:LLlLLfZ%|

|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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— Dynamics

W Sl [000 Help |
[ Elevation: II:I_EIEIEIEI

[T Grade: IEI.EIEIEIZ

— Define Curve by
ILength of Curve j IEDEI.EIEIEI

4. Create a Fixed Vertical Line

J_Lluu_ll_@%H

Add Fixed Llnei

5. Add a Free Vertical Curve

Ll_LIuLJll_@%H
Add Free Curvei

6. Add a Floating Curve

I_I_L|L1Jl_|l_@%||

[&dd Floating Curve |

f,ﬂ:—’—_———h .

= _—
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7. Add Fixed Curve

i
VL e e | 2 | 18
Add Fixed Curvei

8. Use the following settings

Fsettings =10

— Dpnamics

[ Station: IEI_EIEIEI Help |
[ Elewation: |I:|_|:|I:|IJIZI

I~ Grade: L0002

— Define Curve by
[r=[a2-gt)L x| [1.000

You may have this solution:

9. Use Add Free Line

x
A a2 =]

And fill the gap between the reverse vertical arcs.

© 2010 Bentley Systems, Incorporated
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LESSON NAME: HORIZONTAL ELEMENT

LESSON OBJECTIVE:

This exercise will guide you through the steps to get started with Fixed Elements

EXERCISE: ADD FIXED ELEMENTS

This exercise will guide you through the steps to get started with Fixed Elements

1. Create a new horizontal alignment

2. Create New cogo points (3 new cogo points)

Geometry > Cogo Points > New ..

':':.New Cogo Point

Define By:

Mame:

Harthing; IW
Easting: IW +
Elewation: IW
Hiorizortal slignment: Im B
Statiom: IEIDEIEI—
[Hffset: IUDUU— +
Elew atior: IW
Description: I— -
Style: Im

o ]
Apply
Cloze

. Help

+

s

© 2010 Bentley Systems, Incorporated
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You may have this result:

3. Add Fixed Horizontal Elements

=
S o s AT R R BFA KL

|.ﬁ.|:||:| Fixed Elementl

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

13 .?Add Fixed Horizontal Element i ] 1
M MSH.E

Eoto 1

z r~ Point 1

v Name: |-| : E
Close
Maithing: |31 52.4213 4|

Basting: [qi01.9862 4lund0
Directior: [N 3°0000.00000"E | 4| &I
F!adiul foooo ﬂ

r~ Point

€ o v Name: |2
LIEIL T -3

e Narthing: [3155 5537 +
Easting:  [3114 3624

Direction: [N G"0000,00000°E 4|
Radif  [o000 #|

¥ Lenath: ID_DDD ﬂ
T Dets  [Toomooomor 4

© 2010 Bentley Systems, Incorporated 27



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

r— Paint 1

¥  MName: |1—
Narthing: |31 524213
Easting: |31 9562

Direction: [N 0°00'00.00000" E

==+

Radiuz:  [50.800
— Point 2
£ iml Fe} Neme: :

L, Narthing: 3153 3364
Easting: 31282409

Direction: [N 070000.00000" E

s

Lengtt: (0000
ISR 0"00'00.00000" +

0 =

L1+ |+l +

Spiral: Point 1’s Radius and Point 2’s Radius is non-equal and like sign

B ™™ Add Fixed Horizontal Element _ |I:I|i|
M X158aE
et
" Point 1 T
v Mame: 1

Northing: 3152 4213
E asting: |31 01.9562

Direction: [ 0°00'00.00000" E
IHadius: &0 koo

[+ =+

r~ Paint 2
i ¥ MName: 3
[T

ik Northing: 3153 5364
Easting: 31262409

Direction: [M 0°00'00.00000" E
Radiuz: [0 ofo

¥ Length: D oo
Tl Dl u 0000, 00000

I_I_ I_I_IL

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

LESSON NAME: SEGMENT ALIGNMENT

LESSON OBJECTIVE:

This lesson will show how to use the Segment Alignment Utility
EXERCISE: SEGMENT ALIGNMENT

This lesson will guide you how to use the Segment Alignment Utility

1. Load Segment.alg

2. Use the Segmentation Utility Geometry > Utilities > Segment Alignment

=10 x|
Alignment;: I 51 j ﬂ Apply I

[™ Station Limitz Clase |
Start; ||:|_|:||:||:| ﬂ Urdg |
Stap: [721.678 ﬂ Help |

Mumber of Segrnents: I‘m—

¥ £dd as Cogo Points

Seed Name:|1

Dezcription: I

Shyle: I Default j

Apply.

Constructs a line by division or proportion along a line, constructs an arc by division or proportion
along an arc or curve.
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3. Check the horiz. Integrity an review the results

]

Lingar
Clathoid
Clothoid
Circular
Circular
Circular
Circular
Circular
Circular
Clathoid
Lingar
Lingar
Linear

72168

131.075
144336
171.078
216.503
208.671
360829
433.007
505.175
519,573
569,573
577342
643,510

J147.2801
3196.6513
3207.7545
32298798
3265.6804
33169430
3360.3827
3356.0862
3420.3378
34241953
3433.3193
34371426
3452 6R30

3255.4302
32875637
3234.8134
3309.8267
3337.7561
3388 4662
3446.0220
3603.2266
35767655
3550.6374
3629.5739
3646.9329
3717.4109

N 33"03'29.5660.
N 33702295660,
M 33"1§'36.3052..
N 35°21'00.1583..

N 403320 6613

N 48749'32.0160.
M 57°05'43.3708..
N B5"21'54.7255..

N 73738'05.0803.

M 75"1705.9580..
M 77°34'368.5803.
N 77734365803

N 77734'36.5803

Select

31966513
3207.7545
32298738
3265.6084
33169490
3360.3827
3395.0862
34203378
3424 15953
34333199
3437.7426
3452 6E80
3468.1335

Eirst

3287.9637 N 33°03'29.5660
32948134 N 33718363052
3309.8267 M 35°21'00.1533..
33377861 N 40733206613
33684662 N 48749320160
34460220 N 5705433708
3609.2266 M E521'54.7255..
3576.7655 M 73°38'06.0803..
35906374 N 75717'05.9880
36295793 M 7734'36.5803..
3646.9329 M 7734365803
IFFN03 W 7FO34365803.
37ET.8383 N 77T34'36.5803
< Brevious Mext >

58.907
13.260
26.740
45,428
72168
72168
72168
72168
14399
40.000
17.769
72168
72168

500.000
500.000
500.000
500.000
500.000
500.000

Last

141.421
141,421

141.421

Apply I
Close |
Help |

LEssoN NAME: CHAIN POINTS

LESSON OBJECTIVE:

This lesson will show how to use the Chain Points Utility

EXERCISE: CHAIN POINTS BY COGO POINTS

This lesson will guide you how to use the Chain Points Utility

1.

Load Chain Points.alg
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2. View the cogo points

.-T\fiew Horizontal Annotation

GETY ITainngI Styles I

—Apply Style

Filter...
% Assioned " Active ™ Qwenrite —l

Huorizontal Aligament: I Diafault

j Help |

Cogo Paints: IDefaull

-

=101 x|

 Hornzontal &ignments——— | [ Cogo Paints
Ihclude: I ﬂ Include: |== ﬂ
Selected: Selected:
Mame |Descri... |St_l,JIe | Mame |Descri... |St_I.JIe |A
T Default
T2 Default
T3 Drefault
T4 Default
Ta Default
TE Drefault
T7 Default ;l
 Dizplay Annotate
IV Paints ¥ Paints
[~ Onslignment [ Event Points [ Elements
[T Off-tlignment [~ Station Equations [ Duplicates
I” Elements ™ Dual Dimehsions
™ Fadials [T Tiangents [ Try &lemate Styles
™ Chords ™| Subtangents [ Estend Beyond Element
™ Display &s Complex Linestring ™ Planarize
|Hteractive Graphics Preferences. .. Cloze
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3. Use the Utility Geometry > Utilities > Chain Points by alignment

RICIE

Poirtz: I Apply |
Selected: Close |
I ame | Descrip... | Style | -

T Drefault Eilker... |
T2 Drefault

T3 Drefault Help |
T4 Default

5 Drefault

TE Drefault

T7 Drefault LI

Create: ¥ Huorizontal [ Featue

Mame: |Ehainﬁ.lignmenﬂ
Drezcription: I
Sityle: I Drefault j

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

[~ Create as a Closed Alignment or Feature

Apply & Identify the 1 points then the 2" 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

=10l x|

Paints: |

Selected: Close |
M arne | Dezcrip... | Stule | -

T Diefault Filter. |
T2 Default

T3 Default Help |
T4 Default

TS Default

TE Default

T7 Default j

Create; V¥ Harizontal ™ Feature

Mame: IEhainﬁ\Iignmenu

Description: I

Style: I Default j

B andwidth: |3U_DDD

[ Create as a Clased Alignment or Feature
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EXERCISE: CHAIN POINTS FOR FEATURES

4. Create a surface

5. Turn the Feature check box ON.

w
w
w
]
y "
i
L Pairits: I
o Selected: Close |
MHame | Descrip... | Style | -
T Dhefauilt Elll;l
w T2 Default
T3 Drefauilt &l
T4 Default
TS Drefault
™ TE Default
17 Defaul = |
- Create: [ Huorizomtal ¥ Feature
Marne: IChainFeature
Drescription: |
-3
Style: I Diefault j
B andwidth: IBD.DDD
[~ Create as a Clozed &lignment or Feature
6. Apply

Identify the points you want to create a feature on.
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7. Surface > View Surface > Features

Surface: IEhainF‘nint$ j
Fenize fode: IIgnUrE ﬂ
Features:

Apply

Cloge

Filker...
Edit Style...

Help

ChainFeature D efault

el
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LESSON NAME: CURVE FITTING

LESSON OBJECTIVE:

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

EXERCISE:

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

1. Load Curve Fitting.dgn

The graphic should display 2 line strings as surveyed features
2. Create a New Geometry Project
amtew =10 x|

Suface  Geomety | Site Modelerl

Tope: IGeumetry Praoject ﬂ
Mame:

IEuweFitting

Help

Deszcription: I

Styles I j

Curve Definition: I j

Marne | D ezcription |
Segment
[ efault

CurveFitting
ChainPoints
Hrz. Elements

Cloge |

3. Import Geometry from Graphic lines

File > Import > Geometry > From Graphics ...
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T’ Import Geometry

Harizantal Alighment
Contrall

Drefault

Cuvefiting ]
Aligrmert: |_,
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4. Create a Best Fit Alignment between control line

Uses a 3D line-string, in the form of a horizontal alighment, and creates a new horizontal alignment
and vertical alignment that is defined with lines and arcs. The resultant geometry passes within a
user-defined tolerance of the point data.

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

The Curve Fitting command’s source data is an alignment defined as a line-string with xyz values.
Quick regression’s source is a regression buffer.

Use this command to curve fit a horizontal and vertical alignment.

1= Curve Fitting o ]
— Fram Apply

Prirary Cartral: II:gn[[Dn j ﬂ

Cloge
v Secondary Control Icgn[,dg j ﬂ —l

Help |

rTo
¥ Create Horizontal

[ Createertical

Yertical Parent: Il:gn[rc||2 j ﬂ
Alignment Name: ICur\-’EFitling

Dezcriphion: I

Style: IDefauIt j
Harizantal Talerance: |[|_ &0

Yertical Talerance; ||j|_|j5n

Standard Lift: IU,DDD

W | Wertical Slignment is Lines Only

The software has been created a new horizontal alignment.
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5. Check Integrity

===

Type | Station ... | Morthing ... ‘ Easting (& ... | Direction & Startl Marthing ... | Easting (= ... | Diirection & End | Length ‘ Fadius | Constant Integrity ... | Integity ... | Elemen Apply I
Linear 0.000 3110.2655 237249 N 26"06'45.1301... 3303.9370 3218.6807 N 26"06'45.13018" E 215742 0K QK

Circular 215.742 3303.9870 3218.6807 M 26™08'35.1301... 3342.5338 32417743 N 35™40'27.01041" E 45.030 269.833 ak Ok ok Close |

2B0.772 33425838 3241.7743 N 35°40°27.0104.. 33431136 32421547 N 35°40'27.01041" E [.652 0k, Mon-coinci... OF, ]

i . elp |
368,959 3407 4689 33266418 M B8755'24.4354.. 3411.5979 33373855 M 685524 43541 E 11.482 Morecainci... Mon-coinci... OF
Circular 380,441 3411.6154 33373501 M 707°30'34.6944... 3427.7075 33842538 N 71™1833.50189" E 49614 4266.102 Mon-cainci... Mon-coinci.. O
Linear 430.054 34277889 3384.2533 N 70°55'57.3393... 3437 6378 3412 4583 N 70°85'57.33937" E 29.842 Mon-cainci... 0K QK
Circular 459,897 34375378 34124583 M 707°55'57.3393... 3458.0216 34592222 M 61745'29.25962" E 51.108 -39176 ak Ok ok
Linear 511.005 3458.0216 3485 2222 M 617°45'29.2596... 3452.8799 34608201 N B1°45'29.25962" E 1.814 ak Mon-coinci... 0K
Circular 512818 3458.8959 34608115 M B0™4114.0195... 3537.9811 35470123 N 34™14'34.62220" E 118.028 -255.726 Mon-cainci... Mon-coinci.. O
Linear E30.646 38379397 3h47.0732 N 33°67'45.5343... 3548.8695 35544352 N 33574553433 E 13178 Morecainci... Mon-coinci... OF
Circular E44.024 3548.8620 3554 4479 M 32"36'66.5062... 23602 9655 35888609 M 32™12'06.47976" E E4.121 -11703.99 Mon-cainc... Non-coinci.. OF
Linear 708145 36029579 3hBB.87eY N 32°24'54.7809... 3764.9502 36917365 N 32°24'54.73094" E 191.892 Mon-cainci... QK

I | ®l
Select | First | < Previous | Mest > Last
4
As you can see there some issues with the colinearity.
You can try to get a better geometrical result if you set the tolerance higher.
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r— Fram

Primary Cantral: I Controll j ﬂ

V¥ Secondary Cantral: ICDntroI2 vI ﬂ

To

2pply
Claze |
Help |

v Create Horizontal
[ Create Vertical
Wertical Barent:

I CureeFitting - I ﬂ

Aligrment Mame: |CurveFillinh

[escription: I

Shuyle: IDﬁfi f j

Harizontsy) Tolerance: IU'EDUI
Wertical Talerance: ||j_|35[|

Standard Lift: ID_DDD

¥ Wertical &ligiment is Lines Crly

heck Horizontal Integrity

=101 x|

Statio Marthing E at

ection @ Start | No E asting (&

1
£8°57'53.99602" E

Direction (& End Length R adius Constant | Integrity Integrity
;

Circular - 210.905 32934852 3216.8738 N 26"1613.1807... 34091068 3336.93592 N 166,450 223374 [l ok
Lirear 377.354 34091068 3336.9992 M B8"57'53.9960... 3437.7728 3411 5406 M B8"5753.99602" E 79.863 ok oK
Circular 457,218 34377728 34115406 NEE7S7D3.9960..0561.3207 05624335 N 32°24'54.76094"E 196,365 -310961 0K 0K
Lirear 655,584 3661.3207 30624335 N 32°2404.7809.. 37649502 3631736 N 32°24'54.78034"E 241.214 ok
4]

Select Eirst: < Brevious Nest > Last

Elemen Apply I

Close |
Help |
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