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Horizontal Alignments and Cross Sections

Course Prerequisites

The following is a list of requirements that must be met by a student before entering
class:

v Should have MicroStation experience.
v Should have a basic understanding of the InRoads environment.

v Should have a basic knowledge of design criteria for creating
horizontal alignments.



Introduction

In this class we will learn multiple ways of creating a horizontal alignment and the
steps required to achieve an accurate alignment. The alignments will be used to
create cross sections.






Chapter 1 Horizontal Alignments

Chapter 1
Horizontal Alignments

Introduction...

This chapter will demonstrate the multiple tools available to create an accurate and
precise horizontal alignment.
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Horizontal Alignments and Cross Sections

*

A Geometry Project can also be created by going to File > New or type Ctrl + N

Type AZ=0, tag view and turn depth lock on.

Turn on pencil and write lock.
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Chapter 1 Horizontal Alignments

Horizontal alignments are used to describe a roadway’s horizontal geometry.
In InRoads, horizontal alignments are stored in a geometry file with an *.alg
extension. COGO points, vertical alignments and superelevation alignments
are also stored in the geometry file.

Horizontal alignments can be created utilizing many different methods. It is
very important that the designer know what the alignments will be used for in
construction as well as design before alignment creation.

Create an InRoads Workfile in MicroStation

For this class open the design file 123456 fea rwy_tmp.dgn.

Open InRoads

Go to DOT Apps > Inroads

Set the Project Defaults
Set to ny_highway_design and set ProjectWise default folder to your stu-
dent folder.

Create or load the geometry project

For this class open 123456 _dat_rwy_a.alg

A Geometry Project is a file that will contain all of the horizontal and vertical
alignments along with the superelevation associated with the alignments.

Right click on the words Geometry Projects in the InRoads dialog box and
go to Open

P Bentley InRoads 2004 Edition
File Suface Geometry Ewvaluation Modeler Drafting

Quantities Tools Help

<Unnamed: & | B N ¥ X| -
Geomeiry Proje...

—|Default

e Dereutt A

b,
5

Open...
Active..,

Delete All
| Empty All
£3 Surfaces &2 Geometry

A
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Chapter 1 Horizontal Alignments

Geometry Toolbars

For ease of locating the geometry commands, right click in the menu portion of the
InRoads dialog box and choose Customize.

Under Toolbars, choose View Geometry and Horizontal Curve Set . The tool-

bars will automatically appear in the view window. Make sure the Locks toolbar is
displayed also.

Toolbars | Commands | Keyboard | Wacros | Export | Impart |

Toolbars:

[CEdit Suface /=] I Show Toal Tips

Egzaot;:tr' |tilities Rl

Horizontal Curve Set

Bleset

Reset Al
Mew

Fename. .

Menu Bar Delete

dddidyd

[ Guartitiss Help
[ 1Review Geometny

[(1Snaps (AutaCAD)

[ 1Superslevation

[Surface Ltilities LI

L

Close |

View Geometry E

bhsES ok | E (kS|

i e
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Chapter 1 Horizontal Alignments

View Geometry

View Active Horizontal

It is recommended that you work with pencil lock on as well as write lock on.
Pencil lock automatically cleans up the graphics from previous work and redisplays.

Now whenever you would like to display the active alignment in the design file, you
can right click on the alignment in the InRoads dialog box and go to view or

go to Geometry > View Geometry > Active Horizontal or

<D> the first icon on View Geometry toolbar

This will display the alignment line in the design file.

View Horizontal Annotation
Go to Geometry > View Geometry > Horizontal Annotation or

<D> _...= the third icon on View Geometry toolbar

The View Horizontal Annotation dialog box will display.

1-7



Horizontal Alignments and Cross Sections

1-8

Since this dialog box does not have preferences for different scales; the scale
of the annotation is controlled by a scale factor.

The scale factor is set under Tools > Options > Factors. With the lock on,
change the factor to 2.5. All the factors should now be 2.5.

<D> Apply and Close

Precision | General | Units and Format I Geometry I Tolerances I
Affices Factors | Substitution I Access Cortrol I Rail

Text Scale Factor: |2_5:: _| Help |
Cell Scale Factor: |2_5:: —a
Line Style Scale Factor: Ig_s:: J

Apply Prefersnces... Close




Chapter 1 Horizontal Alignments

Set Method to Automatic. This annotates the alignments automatically.

Mode: Alignment. This toggle on will display geometry and attribute information
associated with the geometry of the alignments.

Apply Style: Alignment. This will display the style associated with the alignment
for display. If you choose Active, the alignment will be displayed using the active
style set under the Active Styles tab.

Annotate: SRobexist. The name of the el =101
alignment can be typed in or you can USe | Man |amnstate | Active Sties | Tzbing |
the input button and choose the align- Method Mode |
ment graphically. @ Automatic ") Pairts -
£~ Interactive & Mignmerts ﬁl
Help |
Selected: displays the alignment you poly Stye: [af et ] [DsAy
have selected. DTN e | i S|
Selected: [/ Bements
Display Points As: leave as the default srob_sidst I~ Atach Tag
Sett|ng Of Ce” [ Complex
¥ On-Alignment Poirts
Toggle on Elements. This will display ™ Off-Aignment Points
lines and curves. I~ Tangents
[ Subtangents
Toggle on On-Alignment Points. This I~ Radisls
will display all the cardinal points on the LG
alignment. [" Annotate Duplicates
The rest of the toggles will remain off. popy | Prfernces | oo |

Tag Apply. The alignment and the alignment points will display in the design file.
The bearing and tangent lengths will also display. To turn these off, turn Elements
off under the Annotate tab.
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Chapter 1

Horizontal Alignments

Create Horizontal Alignment from ICS

If you have the northing and easting coordinates for an alignment, for example,
from record plans that you want in the Geometry Project or you need right of way
for your project from old CEAL reports, type the coordinates into an ICS file. The
ICS file will give you a permanent record of the coordinates and allows for easy re-
view and editing before the alignment is created in the project.

An ICS file can be imported into the Geometry Project and then displayed in the
design file. A sample of an ICS file is shown.

To import the ICS file into your Geometry Project, you must make your Geometry
Project active. Then go to File > Import > Geometry.

1+ 123456_dat_bl.ics - Notepad

mETX]

AUTO PLOT O ! CB

5TORE
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

PLOT POINTS 1000
PLOT SHAPE 1000
AUTO PLOT O ! CB

317465.
317799,
317913.
318114,
J1E288E.
318542,
318907.
319222,
319621.
320144,
320359.
320424,
320623.
320824,
321102.

File Edit Format View Help

1330
4090
1860
1630
4520
3490
0760
8130
8550
1400
0500
8690
9290
3700
7520

194508.
194442,
194392,
194282,
194260.
194305.
194 300.
194378.
194545,
194652.
194735.
194723.
194836.
134870.
194854,

STORE FIGURE 1000 (1001 - 1015) ! CB

4130
5500
8390
5570
4870
9960
2590
0170
1540
6930
3280
6610
2790
2800
5240

Lo e e e e e i e e e e e Y e e e

. 0000
. 0000
. 0000
. 0000
. 0000
L0000 !
. 0000
. 0000
. 0000
L0000 !
. 0000
. 0000
. 0000
. 0000
. 0000

'CB
ICB
'CB
'CB
'CB

'CB
'CB
'CB

'CB
'CB
'CB
'CB
'CB

® % % % % % % % & % % % % F F
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The alignment can be renamed by going to Geometry > Rename Geometry.

The dialog box that displays allows you to change the name, description and/or the
style of the highlighted alignment.

o

2 Rename Geometry

Tope: | Horizontal Alignment ;J
- From _ ' Claze
Geometry Praject: I 123456 j
Help

Harizantal Alignment; |1 Qoo

|
|

R

[0 lels

M ame ] Description |
1000 [1007 1002 10031004 1.
SHobemst South Robinson Lane E«i...
To
t amne: |-| 0oo
Description: ][ 1001 1002 1003 1004 10
Stule: IEB Lj
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Horizontal Alignments

Tag on the ICS Tab at the top of the Import
Geometry dialog box.

File Name: Place your cursor in this box and
tag on Browse. Select the directory and the
name of the file you want to import.

Tag on Apply. If you have report lock on, a
report of the imported ICS file will appear on
the screen.

Close the dialog box.
The new alignment from the ICS file will ap-

pear under the Geometry Project in the In-
Roads window.

P Bentley InRoads 2004 Edition

Fle Suface Geometry Evaluation|Mode|er Drafting Quartiies Tools  Help)

From Graphics | ASCIl | INR €S

Vertical from Surface |

File Mame: Aoply

Model\RE Work Group\l - Instructor’\803392m ics

Browse...

Preview...

il

Help

Close |

<Unnamed:

- aléN? ¢ -

I Type I

B-j== Default =]
=] s03saz
- Cogo Buffer

=W} 1000

fo § SRobexist

-

] 28 Surfaces = Geometry |ﬁ ] 4| |

|

The alignment can be displayed with View Active Horizontal or View Horizontal

Annotation
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Chapter 1 Horizontal Alignments

Create a New Horizontal Alignment with Horizontal Curve Set Com-
mands

Pl pnhe |3 us g

To create a new horizontal alignment, go to File > New or
type Ctrl +N or
right click on the words Geometry Projects in the InRoads dialog box and choose

New

Select the Geometry Tab at the top of the
dialog box.

Suface  Geometry |T'_.'|:-ical Section IJI:-lar:.fI Roadway Libmr:.fl
Type: Horizontal Alignment Type: [Horizontal Algrment | (£ Hppiy |

Narme: [3Wprop Styles... |
Name: 9Wpr0p Description: Iute W proposed centedin Help |

Style: |.'—"-.C_P j
[?escrlptlon: Route 9W proposed center- Curve Defintion: [ Bl
line

Existing Description
Style: AC_P 2 (11111 )

1000 (1111213141 )

SHobexist South Robinsan Lane existing certedine
Curve definition: Arc. For Arc Definition LB IR AT
the degree of curve is defined as the central . | o
angle which subtends a 100-foot (or 100-
meter) arc. For Chord Definition the degree Close |
of curve is defined as the central angle

which subtends a 100-foot (or 100-meter)
chord.

Tag Apply. Close dialog box

Save Geometry Project.
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Chapter 1 Horizontal Alignments

Tag on the first icon, Add PI of the Horizontal Curve Set dialog box. .-'?

This command creates horizontal points of intersection. You are prompted to iden-
tify the end of the alignment. You can define the new PI by keying in coordinates or
by selecting the point graphically. If you key-in, use the key-in dialog box to type in
the northing and easting coordinates (ne=northing,easting). As you continue to add
intersection points, you are prompted to identify the point.

When the last Pl is placed, hit the reset button to end the
command.

Key In:

Northing Easting

317666.9630 194472.8010

317820.2080 194449.8700

318210.0007 194250.9996

318532.5173 194319.0026

318911.1771 194308.5961

If the Write lock is on, the solution is written to the drawing
file; if the Write lock is off, the solution is displayed as tempo-
rary graphics.

The second icon on the Horizontal Curve Set palette is Insert PI. fb‘“

This command places a point of intersection between two existing Pls or curve sets
in the active horizontal alignment.
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Chapter 1 Horizontal Alignments

Inzerted Pl

Revised Alignment

.=~ Onginal Alignment
\\.E'E-_'.-_u_ e __________G_:-‘:i'

Prewvinuz Curwe Set Mext Curve Set

When you choose the command, you are prompted to identify the tangent where
you want to insert a Pl. The specified tangent and its associated curve sets are
highlighted, and you are prompted to accept or reject your selection. Accept the
element, and the alignment is dynamically attached to the cursor. You can then
specify the location of the new PI by keying in coordinates, or by selecting the new
point graphically. After you define the location of the inserted Pl you must accept
or reject the overall solution. Once the solution is accepted, the original tangent is
deleted and two new tangents are added. Any neighboring curve sets are recom-
puted.

Moved Pl and Curve Set
Radii and Spirals held

—_—

i "Driginal
N Alignment N
Previous Curve Set Mext Curve Set

+,
The third icon on the palette is Move PI. ‘I..-*

This command repositions a Pl and associated curve sets. When you choose this
command, you are prompted to identify the Pl to be moved. The selected PI
(tentatively selected) and associated curves/tangents are highlighted and you are
prompted to accept or reject the selection. Once accepted the alignment is dynami-
cally attached to the cursor. The new location can be identified by key in or graphi-
cally. If the solution is accepted the Pl and any associated curves are recomputed.
At this moment, there are no curves associated with this alignment but when there
are curves in place and the Pl is dynamically attached to the cursor, the prompt will
notify you when the curves overlap
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Chapter 1 Horizontal Alignments

Lelected Lurve Set Deleted

N
P
s s
ey

S s

-.nlilriginal Alignment

———

p Revized Algnment

™

Previous Curve Set Next Curve Set

The fourth icon on the palette is Delete Pl.  #%;

This command removes a point of intersection and any associated curves. When
you choose this command, you are prompted to identify element. When you choose
the PI, the Pl is immediately deleted graphically and you are prompted to accept or
reject the overall solution. The Pl is deleted if you accept the solution and if you re-
ject the solution, the Pl reappears graphically. If there is a curve set associated with
the PI, the curve is deleted also and the previous and next curve are recomputed
by maintaining the previous and next PI. The radii of the previous and next curve
are maintained.

Y

The fifth icon on the palette is Define Curve. 0

This command defines new curves and modifies existing curve sets on a horizontal
alignment
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To find the required length of spiral, we will need to know the following
from our Design Criteria. For purposes of this lab:

Assumed design speed = Vda =90 km/h
Min. Radius of curve = R = 336

E (max) = 6%

The proposed roadway will be 2 lanes

From Table 5-5 of the Highway Design Manual, the length of the Superelevation
Runoff is 46m.
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Chapter 1 Horizontal Alignments

Define By: Known Pl Coordinates

This specifies the method by which the Pl is determined. There are five options to
choose from:

Known PI Coordinates - the tangents of the PI of the active horizontal alignment
will highlight in your design file and the coordinates will appear in the Northing/

Easting boxes. If the wrong tangents are highlighted, you can tag on the previous,
next or select tabs at the bottom of  Err=rr———T——
this dialog box to highlight another

. ~ Horizontal FI 2ol

Pl. The coordinates of the Pl can Define B [Knwn FI Coordinates =] ¢I

also be keyed in or use the quick Direction Back: Fronse +| ﬂl

select button and tag the PI. High- Longth Back. [EEGE + Unds |

light the first set of tangents. B _ o
nint M ame: I ;

Direction and Distance from Pre- | @ EEETPIE] o (==

. ige . . E asting:

vious PI - specifies the direction of | == 11944435700 _ b |

the back tangent and the length of | Brectienahead I

the back tangent. Length Shead |437.5332 ]

 Haorizontal Curve

Directior] 'and Disj[anc.e from Next | cicsatpe  ® oo ¢ aeocs
Pl - SpeCIerS the direction of the Define Tranzitions By: % Length 1 Constant
ahead tangent and the length of the . N
ahead tangent Leading Trangition: IEIothnid j IU.UUUU il

' Radiuz 1: IW il
Directions from Previous and FempeLn Transiion: - {eiothoid ~] Jo.ooo0 |
Next Pls - specifies the direction of | fede= [0.0000 #
the back tangent and the direction Tirailing Transition: ] Ciothoid =] 00000 |
of the ahead tangent. Define By 5 Radius

" Tangentto Spiral  Paint M ame: I

Distances from Previous and " SpialtaTangent  Nohing:  [Ei7ez0zoen | &
Next Pls - specifies the length of CoRartonCuve  Esig  [ommem
the back tangent and the length of
the ahead tangent' Eirst < Brevious Mext > | Last | Select I

Horizontal Curve:

Define by: Radius.

NYSDOT recommends that horizontal alignments be designed with

spiral curves. However, to fit existing conditions/alignments, simple curves (non-
spirals) may sometimes be used.
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Chapter 1 Horizontal Alignments

Curve Calculator Tab.

This command computes parameters of a circular curve based on two known pa-
rameters.

For example, if you wanted to determine the length and radius of a curve based on
the deflection angle and tangent length, you would define the two parameters and
toggle on the Lock option for both. When you select Compute, the software will
compute all the other parameters based on the two parameters you defined. You
can change the defined parameters and recompute until you are satisfied with the
results.

If you would like a print of the results, tag on the Results Tab and a dialog box will
appear with the data from the computations. This report can be printed or saved as
a file to your directory.

If you are satisfied with the results and want to use the data for your curve, tag on
the OK Tab. The Curve Calculator dialog box will disappear and the radius will
automatically appear in the Radius 1 box of the Define Horizontal Curve Set dia-
log box. Tag Apply to initiate the command.

o Curve Caleulster M= E
Lugwe

Lock
Biadue: IW r
poC lm r
[T e
ige [reamiEr P
Chod  [1a73ass [
TLangent [1oopo00 |
Extamal W r
Dithnale Ir u

Lomisfer | 2imple Curoe -
Adres Cuave Delrdon. fuc
Capds I

o, | Bemte. | Hew | Caww |

Place a radius of 600m for the first curve and a radius of 450m with 50m spirals for
the second curve and a radius of 750m for the last curve by making sure the cor-
rect tangents are highlighted and keying in the radii
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If an alignment is placed in the wrong direction, the Transpose com-
mand will reverse all the data in the selected horizontal alignment.

[Gooemotey Evthiston Medsler Drsfing Guarstis

Vi rametny '
= - .
- -| 222 Create./Ede Alormant by Cogo Parts
Horzorisl Curve Set " E o,
Vigtical Carve Sed *| 5 Tren Migrvment
Hangantal Dement + | 5 Expend Agneent
Vel Bezent " | ] Muticenter Curve
T Rerview posizontsl ) Culdnsnc
[ R Nasueal T Parsbel Honzontsl by Basent
o Pevew Capmetry Poirts, . A TR ———
Coge Poirts o | [ Parabsl Vertical try Blernent
Locata 5| L ool Vertical by Staton
T * T —
[E] Active Geometry... /7 ves Drection
I3 Cooy Gromatry... %] Transiom
.‘!‘.’ Delets Goometry P T
.-'j., Perama Gacimelny, | aﬂ_ Lasgr Devations
] !
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Chapter 1 Horizontal Alignments

The alignment should look similar to the figure at the left.

The Design Calculator Tab displays a dialog box. It is not

recommended that you use this dialog box to calculate your
parameters. You should use AASHTO and manually calcu-

late your curves.

Close the dialog box.

Save the Geometry Project.

Review Horizontal Alignment

To review the horizontal alignment data, go to Geometry > View Horizontal or
right click on 9Wprop in the InRoads window and select Review. A Review Hori-
zontal Alignment dialog box will appear with the active alignment data.

"'-' Review Horizontal Alignment

Geometny Project: Mode Close

D1 _dat i
 Curve Sets % Alignment € Element

Horizontal Alighment: Igwpmp vlil ’7 Save fis. .

=] B3
Project Hame: 803992_D1 dat_rwy - Append... |
Description: Route 90 alignments
Horizontal Alignment Hame: 9Wprop Digplay |
Description: SRoute 9W proposed centerline
Style: AC P Print |
Input Factor: 1.000 =
STATION HORTHING EASTING Help |
Element: Linear
POE | 51) 0+000.00 317666 . 9630 194472 8010
PC 53) 04057 .13 317723 . 4610 194464 3469 Select |
Tangent Direction: 351729'22.6349"
Tangent Length: 57,1270 Eirst |
Element : Circular ¢ Previous |
PC 53) 04057 .13 317723 4610 194464 . 3469 —
PI | 1 0+154 .95 3178202080 194449 8700 et > |
CC 55} 317634 6678 193870.9534 =
PT 56} 0+251 .07 317907 . 3463 194405 4124 Last |
Radius: 600.0000 =
Delta: 18731'12.2932" Left
Degrese of Curwvature(irc): 9732'57 4R77"
Length: 193.9418
Tangent : 97 .8241
Chord: 193 .0986
Middle Ordinate: 7.8191
External: . 7.9223 =
4 i_ 3|
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P Preferences

Mame
Drefault - &l
* ny_100 Scale N
r_ 100 Scale ROW £ S | t th 2505 | f
1000 5 cal
:ﬁ:wu chile Save | elec eny_ cale prerterence

np 200 Scale

m Saets.. |
300 Scale -
e ADMT — —I Delete |

Freference 'my_250 Scale’
loaded Help |
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Chapter 1 Horizontal Alignments

Stationing Horizontal Alignment

The horizontal alignment has automatically established stationing in the direction of its
creation. The stationing begins at a station of 0+000 and ends at 1+281.76, as noted in
the Review Horizontal Alignment.

To view the stationing in the graphics file, go to Geometry > View Geometry > Sta-
tioning or

<D> on the View Stationing icon (third icon) in the View Geometry Toolbar.

The View Stationing dialog box appears with the Main Tab active.

Horizontal A“gnment: 9Wpr0p Station Equations I Radius = A I Transition Radi I Event Points
Wain | Regular Stations I Cardinal Stations I Pls
This box gpecifies the h.orizontal align- | Horizontal Alignment: +| b |
ment to display the stations of. The ~Method Limits
alignment selected in this box is the (5 Automatic I”" Station
active alignment. If you change the € Interactive Horizontal Statt [3-000.00
alignment, the new alignment will be- ! Interactive Vertical
come the active alignment.
s Interval: XL EEN
Method: A . {51 Station Xk ]10.0000
ethoa: utomatic = Station and Difset " Drop Station Equation Name

This is the setting that we use. The [ Symbology
stations are automatically established e 'J;T;ﬁckﬂ L '.C°'°r B
along the horizontal alignment. We % MjorSatons =
have established preferences associ- R ——
ated with this method to assure the BRI |

. . L . . L] Cardinal Stations ]
horizontal alignment stationing is dis- O Pl Leader | -l
played according to standards. Edt..
Refer to Using InRoads Data class

Apply Preferences... | Close |

manual for in depth explanation of this
dialog box.

<D> Apply

The stations will automatically display on the active horizontal alignment. All the other
tabs at the top of the dialog box are automatically set when you choose a preference.
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Chapter 1

Horizontal Alignments

Redefine Stations

It is a good design practice to begin alignments with a station of 10+000. This al-
lows for room to extend the beginning of the alignment without affecting the station-

ing on the remainder of the alignment.

To change the beginning station and to attach an identifying prefix to the stationing,

choose the sixth icon (stationing) on the Horizontal Curve Set palette

or go to Geometry > Horizontal Curve Set > Stationing.

The Stationing dialog box will appear.

Horizontal Alignment: 9Wprop. By de-
fault the active alignment will appear in
this box. You have the option of choos-
ing a different alignment by tagging on
the arrow.

Harizontal Alignment: Igw'pmp

Starting 5 tation: |1 0+000.00

I arie: |51

Muarthing:

| 317666.9630 +

E asting: I‘I 94472 8010

—ertical and Superelevation Alignments
" Do Mot Update

Starting Station: 10+000. By default the
station that will appear here is the first
station of the alignment. In this case, the
box originally had 0+000.000. Change
the station to 10+000 and tag Apply.
Now if you display the stationing, the first
station will display as 10+000 and all
subsequent stations will have changed.

" Synchronize Starting Stations

% b aintain Station Dilference

r— Station Equations

Back Station Bhead Station

Northing / Easting: The coordinates of
the first point on the active alignment ap- Mew.. |
pear in these boxes by default

Edi.. | [ Deke |

Vertical and Superelevation Alignments: Do Not Update Since there is only a
horizontal alignment, you do not need to update. If you had a vertical alignment as-
sociated with this alignment and you choose not to update, the horizontal alignment
stationing will change but the vertical will not. The stationing between the horizontal
and vertical will be different.

Synchronize Starting Stations - when selected, the stationing of the vertical align-
ment changes to correspond to the stationing of the horizontal alignment. This is
recommended when you are changing the stationing of a horizontal alignment that
has a vertical. The stationing should be the same for both alignments.
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P Edit Station Equation

Back Station:

Ahead Station: |y 1 0+000.00
[ add Harizontal Event Paint

Cancel

Pl

Help
[T addWertical Event Paint

The station equations can be edited by highlighting the equation and
* <D> Edit. The Edit Station Equation dialog box will display. Change
the stations and OK. The change will be made.

The station equation can be deleted by highlighting the equation and
<D> Delete
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Chapter 1 Horizontal Alignments

Maintain Station Difference - when selected, the stationing is changed but the dis-
tance relationship between the start of the horizontal and the start of the vertical is
maintained.

Station Equations - this area is used to add a prefix to the stationing. To add a
prefix to the stationing, click on New. The Add Station Equations dialog box ap-

pears.

7Y Add Station Equations J Back Station: 10+000.000. Specifies the

Back Station: |-||:|+|:||:||:|_|:||:| Apphy I back station; the station you want o
- change.
Ahead Station: I'W' 10+000.00 Cancel I
I"" i4dd Honzontal Event Paink Help I Ahead Station : W 10+000.000. Speci-

fies the ahead station. You must specify
a name for the station equation.

[ AddWertizal Evert Paint

The Add horizontal/Add Vertical Event Point does not apply in this case. This is
only when you have event points and you are changing the stationing.

Tag Apply. Cancel dialog box.

The Station Equations will appear in the Stationing dialog box.

Project NHame: 803992 _D1_dat_rwy
Description: Route 9W alignments
Horizontal Alignment Hame: 9Wprop
Description: SEoute 9V proposed centerline
Style: AC_F
Input Factor: 1.000

P Stationing M=

Harizontal Alighment: IS‘W’prop vl il Apply I STATION HORTHING
Starting Station: |‘|D+DDD.DD Clase | Element: Linsar
_ POB ( E1) W 10+4000.00 3176669630
Hame: |5‘I Hel I EQHEE ) 10+000.00 3176669630
Narthing =er EQHAHD ) W 10+4000.00 317666 .9630
orthing: |3‘I?EBE.SBSD # PC £3) W 10+4057.13 3177234610
e Tangent Direction: 351729'22.6349"
asting: I‘IS44?2.BD‘ID Tangent Length: £7.1270
= “ertizal and Supersleyation Alignment Element - Circular
¢ Do Mot Lpdate PC | 53} W 104057 .13 317723 4610
. i . FI ) W 10+154.95 317820.2080
" Spnchronize Starting Stations oo £5) 317634 6678
&+ Maintain Station Difference FT Radilslg? v lgggséggg 3179073463
Delta: 18731'12.2932" Left
- Station E quation Degres of Curvature(irc): 9732'67 4677
Back Station Ahead Station T;i;g:ﬁ 133 : ggi?

10+000.00 ¢ 10-+000.00 Chord: 193.0986

LEINETE N W IR . I

View stationing and you will see the stationing
with the prefix. If you review the horizontal align-
ment report, you will see the station equation for
the back and the ahead stations

Delete |
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P Bentley InRoads 2004 Edition
File Suface Geometry Evalugtion Modeler Drafting Quantities

Tools Help
demet> = F| G N % 5¢C W~ | 5 B
* Geometry Proje... | Descriptic
E-E= 803922 D1 dat_rwy  &|| H== 803392_D1_dat_rwy These alignments should
T = : i
", Cogo Buffer = Default now be in the project
----- j IWprap
----- 7 SRobexist
E SRobprop -

£8 surfaces 2, Geometry |‘ ol 1| |

Toggles the Style Lock

W Ad

1- 34



Chapter 1 Horizontal Alignments

Join Alignments

The two alignments that have been created, 9Wprop and
SRobexist do not meet. An alignment must be created to join
the two roadways.

Set AZ=0 and turn on depth lock.

Change the active color.

Make a perpendicular line from the centerline of 9Wprop at
the location of the lower arrow.

Place a line on top of the existing centerline of SRobexist at
the location of the upper arrow. <——

Extend the two lines to intersect.

Place a fillet of 35 with Truncate: Both. The lines must be planar for the fillet
command to work. If the lines are not planar, with depth lock on, place another
line over those previously placed. Turn depth lock off and delete the line with an
elevation using tentative.

Extend the line placed on the existing SRobexist alignment
to meet the end of the existing alignment so that there is
no overlap.

Chain only the newly placed graphics from left to right
(between the two arrows)

Import the graphics for a horizontal alignment. Go to File >
< Import > Geometry and Select the From Graphics tab

_/ Name the alignment SRobprop.
Set the Style to AC_P.
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Review Horizontal Alignment

Geometry Project:

11 _dat_rvdhd

Harizantal Alignmment: ISHDbDIDD vlil

aode
’7(‘ Curve Sets @ Alignment € Element

2l

Element :

Element :

Element :

Elemsnt :

Project Hame:
Description:

Horizontal Alignment Hame:

Description:
Style:
Input Factor:

Linear
FOB 327
FI { 31}
Tangent Direction:
Tangent Length:

Linear
FI 1)
FI { 307

Tangent Direction:
Tangent Length:

Linear
FI { 307
FI { 297

Tangent Direction:
Tangent Length:

Linear

nT . A

803992_D1_dat_zxwy

Foute 9W alignment=

SREobprop

South FEobinson Lane proposed centerline
AC P

3

FLLEE ERplER

1.000
STATION HORTHING EASTING
—0+340.77 319126 5980 194422 7210
—0+330 .52 319128 0550 194412 5710

2787°10'07.7616"
102540

-0+330.52 319128.0550 194412 5710
-0+320.71 319128.0020 194402 7660
269741'46.1021"
9.8051

-0+320.71 319128.0020 194402 7660
-0+310.91 319125.0470 194393 4250
2R2™26'23 2747
9.7976

-
R B T I T FU IR nﬂrn_IJ
| »

Close
Save fg.
Append...
Display

Frint

Help

Select
Eirst

< Previous
et >

Last




Chapter 1 Horizontal Alignments

To join the two alignments, SRobprop and SRobexist, go to Geometry > Utilities >
Join.

The Join DiaIOQ box appears. r i_gelete Original &lignments ]

Carnizel

Help

Pl

This command connects alignments. You can join one alignment to another by select-
ing a linear element from the end of one alignment and then selecting the end of an-
other alignment. Or, you can use the more complex and powerful method of joining
alignments by defining an alignment to parallel.

Delete Original Alignments: Off When this is toggled on, the original alignments se-
lected for joining are deleted after the new joined alignment is created.

Tag OK. The dialog box will disappear and the prompt > Identify initial alignment will
appear in the lower left hand corner of the MicroStation window.

Data on the SRobprop alignment near the end that you want to join. The alignment will
highlight and the prompt will change to > Identify alignment to parallel/Skip. Hit a
reset at this point because we do not want to parallel the alignment. The prompt will
change to > Identify next alignment/Reset for new initial alignment.

Data on the SRobexist alignment near the end you want to join. Both alignments will
now be highlighted. The prompt changes to > Accept/Reject. Hit a data to accept. (If
you need to reject, hit a reset button.) The prompt will now change to > Identify initial
alignment. Hit the reset button until no prompts appear to get out of the command.
The prompt will display Successful Completion. The dialog box never reappears.

The initial alignment selected will become the new joined alignment. If there are verti-
cal alignments associated with the horizontal alignments to join, the vertical will not be-
come part of the new alignment. The 94resurf alignment remains unchanged since it
was not the initial alignment. This alignment can be retained or deleted.

Review the SRobprop alignment. The stationing will begin with a negative station. Re-
define the beginning station to SR 0+000.

Save Geometry Project.

1- 37



Horizontal Alignments and Cross Sections

1- 38



Chapter 1 Horizontal Alignments

Horizontal Element Commands

Horizontal Element commands are used to modify horizontal alignments by adding,
copying, editing, and deleting individual elements.

Tools Help
@ Beports...
| XML Reports...
@ Wiew XML Repors..
Tracking 3

To display the Horizontal Element toolbar, go to Tools > Applica- & Smblesy Vanaser.

Preference Manager...

t|on Add-|nS Feature Style Manager...

3¢ Highlight All Pencil
£ Highlight Al Ink
[+ Convert Pencil to Ink...

Locks r

» Run Macra...

§ k&3 Application Add-ns...
—)
e HEE -2 Customize...

e =1 & Osons.

GEMID Tramlshor dein I
GECPAF, Trantsios fukHn Correl

ksl 5 ebe Fncters Adbin
Hisirorstal aea] Viesical Elpsserts Ak - uew |
Hyekokote el Hucb e Al

ot 1o ace - Choose Horizontal and Vertical Elements
B Add-In. <D> OK

Lrasengaen

Tie Hairontsl sed Vascsl flasrats Adda paawidas comindi for tha Soeadul comfuirant ethad
cavsting sl mdng slgnerents. This mathod dffers hom e 11 method of desgn becsurs pou defins
W andd CHCLLN COMpOnents. of skments. niteed of b lacating. addng. and nbsting pents of
mierseciion and ourve sels T hese components e then computed and B fogeiher b loom 2n alkonmenl

Crrrinaedd

Pty H et ol F o £ Feo] Line
Gieurmebys Homoord ol Ebswort s 8 Flasire Lo
Gieoaredyy Mool Lkearesnd:-Ackd |ies Line
(G purmtry Moot l F msrwart ] Foosed Curw
(3 purmetryn Haspor ol Elesmratfeid Flastng D

A

-%553?#ﬂ

¥
Gieormedye Hasoonisl Leaesnd-Add Nes Lave.
(Gasrmates Hassantsl Thaser D afins Spirdl
Gevrnetny Hossordal Eleswrt Canmeet E ke
Gienmednn Mosoont sl Lkt -Cul Llement
(Gasrnatns Hiatssnt sl Tkttt o Tiarsnls

EEEEEE SR |
A

H)‘:KH.“CKH.“CKHP

=

¥

"
W
= 'r
"

b

i

"

"

¥

=N e B

= Cutomiee HEE

Right click in the menu area of the Se- s | e L | |

lectCAD dialog box and go to Customize.

' Show Todl Tios
Wik Shomout Keys
Choose Horizontal Element and close the
dialog box.

1

Cloge
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Chapter 1 Horizontal Alignments

The Horizontal Element toolbar will display in the menu area of the SelectCAD
window

S S E D A RT TR R | AR

The first several selections allow you to add either straight elements or curved ele-
ments in one of three ways: fixed, floating, or free.

Fixed
Used to place a horizontal linear or curved element in space.
Floating:

Used to attach an element onto an existing element: either a linear element
onto a curved element or a curved element onto a linear element.

The system maintains tangency and coincidence between the two elements by
adjusting the existing element.

Free
Used to attach an element between two existing elements: either a linear hori-
zontal element between two existing non-linear horizontal elements or a curved
horizontal element between two existing horizontal elements.

After placement, the elements to which you are attaching an element are
adjusted to maintain tangency and coincidence between the elements.
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Chapter 1 Horizontal Alignments

P Add Fixed Horizontal Line

Add Fixed Line il

. . _ I
There are two modes in this pull-down menu. s [ A Hep |
You can place a linear horizontal element be-
tween two points.

Easzting: Ig_ oo

— Point 2
The points can be data points or can be speci- Cf Hame: |
fied as Northing and Easting pairs in the dialog Northing: [[0000 &

box.

Eagting:  |0.0000

Or you can place a linear horizontal element by
Point, Direction, and Distance

Add Floating Horizontal Curve .."ﬁ

"r“Add Floating Horizontal Curve

Made: IB_I,I Paint and Radius j Apply |

— Pai . .
- e | J Cese |  This command places a curved horizontal ele-
+

ment that is defined by an existing horizontal
element.

Horthing: - [0.0000

Eagting:  [0.0000

There are two modes in this pull-down menu.

r— Tranztions and Parameters

Define Transitions By: & Length ( Canstant You can define a horizontal curve by Point

Leadlng: [Ciotheid =] Jooom +| and Radius..Or you can p_Iace a horizontal

el T — curve by Point and Direction. Then the system

Tealg: [ =] [somo + @splay; the.element at the Q|rectlon specified
o _ in the Direction field of the dialog box.

[irection: IW il
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P add Floating Horizontal Line

Add Floating Horizontal Line ,f“| Mode: [gy o
- 225 By Paint j Apply I

By Paint

Use this command to attach a horizontal I Mz[Ey Direction Close |
linear element onto an existing non-linear Northing: [[a00 & Help |
element. You can either place a floating .

line by point or place it by direction. The Easting:  [n.0000

system maintains tangency and coinci- Wirection: | 0°0000.0000" ﬂ

dence between the two elements by ad-

justing the existing element.

There are two modes in this pull-down menu. You can place a floating line by placing a
point on the non-linear element you've selected. If you select the element near its start,
the new line attaches to the start of the element. If you select the element on its end,
the new line attaches to the end of the element. Or you can place a floating line by di-
rection. Then, the system displays the element at the direction specified in the Direc-
tion field of the dialog box.

"r“.ﬂdll Foced Horizontal Curve

sy Add Fixed Horizontal Curve =/

Cloze |

Horting: [3000 + Designgalc...l There are two modgs in thlslpull-down
_ ™ menu. You can define a horizontal curve
E azhing: ID.EIDEID Oelp |

— by two points (beginning and end) and a

— radius. The points can be data points or

O Neme | can be specified as Northing and Easting
pairs in the dialog box. Or you can place a

horizontal curve by 3 Points.

Maorthing: |D_|:|DI:|D *
E astifg; |u_nunu

Length specifies that the Leading and

rum:qamg | Trailing key-in fields define transition
Muarthing: ID.EIDEID % length

Easting: 00000 _ A negative radius places a left curve and a

positive radius places a right curve.

— Tranzitionz

Define Transitions By: & Length € Constant

Leading [Ciotheid =] [o.0o00 A
Radius: [1000.0000 #|
Tiiing: [Ciothoid =] [o.oo00 #|
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Add Free Line =

* Attaches linear horizontal element between two existing non-linear horizontal ele-
ments. There is no dialog box for this command. The prompts at the lower left corner of
the MicroStation window guide you through the command.

%% Add Free Horizontal Curve ..

Define a transition curve be- —
tween two existing horizontal Bl S
elements (between a tangent  —Transitions and Parameters

Apply
and a curve, or between two | Define Transitions By: " Constant
Cl |
curves). L= : = W e nse
Clothoid

- [egign Ealc...l
The command prompts you | 2 |-540.0000 |
to select the two elements by | Traiing: [ Clathoid ~| [0.0000 il Help |
identifying each of them in
graphics.

Define Spiral (Horizontal) T

This command ties together existing curves or tangents in the active horizontal align-
ment. After you select the two existing elements, the command defines the connecting
spiral. The Replace and Fill All Gaps option automatically computes spirals in multiple
gaps along an alignment.
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Connect Elements ST

Pl

This command allows you to connect an element that is not in line with an alignment or
element.

The element will move to the alignment and connect the selected end of the element to
the selected end of the alignment or element.

There is no dialog box for this command.

Cut Element ——

This command will cut an existing horizontal element into two pieces. The pieces will
still be joined where you placed the data point, but become two distinct elements

There is no dialog box for this command.

Join Elements =

t

This command to join two coincident, colinear elements to form a single new element.
The system saves the combined element based on the first element selected.

There is no dialog box for this command.

Move Element o

This command moves an existing horizontal element to a specified location. You select
the element with the first data point. You specify the new location with a second data
point.

There is no dialog box for this command.
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Horizontal Alignments

Copy Element s
oo

This command is used to copy elements from an existing alignment into the active

alignments.

There is no dialog box. The command prompts display at the lower left of the MicroSta-

tion window as follows ;

Identify alignment - Specify the alignment either by identifying the alignment in graph-

ics or by keying-in the alignment name.

Identify first element - Identify in graphics the first element to copy.

Identify last element - Identify in graphics the last element to copy. All consecutive
elements from the first element to the last element will be copied.

Identify a point - Identify in graphics the point that represents the offset (if you intend
to copy parallel), or key-in the offset, or reset to copy without any offset.

Accept/reject - Finally, accept or reject the solution.

Edit Element |

This command is used to edit an existing linear or
circular horizontal element.

P™ Edit Horizontal Element

Define From:  (* Sta[t " Stop
Type: | Linear =l Clase |
Transitiar |C|D[hgid j Transpose |
— Stark =
Puoint Marne: |3;-' ﬂl
Northing:  [373486.2391 + Unde |
Easting: |1 94434 5912 Design Cale... |
Diction:  [1375532.0904” # | Gunesae, |
Fiadius; IU-UUUD il Spiral Cale... |
= Stop Heb |
Paint M ane: |5D
Hrthiria; |31 9574.9757 4 Select |
Essing  [154477 6306 Bt |
Dicection:  [[13°5532 nana” Hl s |
Radjus: IEI.DEIDEI +- =

—I Mewt > |
Length [125.3015 + Lt |

" Maintain Connected and Calinear Elements
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Circular
Linear
Circular
Circular
Linear

Northing

7723410
317307.3463
180216746
3184168723
318650.6538

E asti Directi 5. | Marthing .. | Easting @ | Diecti E. | Length Radiuz Inte... | Inte... | El -

194
194464 3469
1944054124
1943470827
194294 6188
1943157557

351729'22 634

0
. 3179073463

3327580.3418... 318021.6746
33278810.3418... 318416.8729
11754'23.3296" ... 318650.6598
358725'32.7859... 318911.1771

Select

Eirst

194

1944054124 332°5810.3418..193.9418
194347.0827 332°58'10.3418...128.3484
1942346188 11°5423,3295"..406.4415
1943157557 358°05'32 7859, 235.2807
1943085961 358°25'32 7859, 2606156

< Brevious Mext » Last

-600.0000

592.0755
-1000.0000

ok
ok
ok
1]
ok

]9
]9
ok
Ok

oK
oK
oK.
]
oK

Apply
Cloze
Iake First
Move Back:
Move Faorward
Tranzpoze
Jair
Delate
Undo

Help

=
T
_ o= |
_ MakeFist |
| HoveBack |
Move Forwere]
_ Lrenspose |
Lo |
Dokt |
_ Unde |
_ Heb |

T
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Delete Element
e P Delete Horizontal Element M= E

. ] Inchude: |colected Element Only j Apply I
This command is used to delete a selected EE e
horizontal element from the active horizontal Close I

Sub-ordinate Spirals
alignment. Help I

Connecting Elements

The elements can be deleted in three ways:
Selected Element Only

selects an element with your cursor. The element highlights.

Subordinate Spirals

selects a curve plus its subordinate spirals. A subordinate spiral abuts a circular arc
Slrjlﬁjvg)latches both the radius at the point of abutment and the signage (the hand of

Connecting Elements

selects one element, then includes all elements connected to it.

Check Horizontal Integrity
f€|

Performs element to element checks. The order of the segments can be changed and
deleted in this dialog box. The dialog box lists the element and all the information asso-
ciated with the element. If the element has any discontinuities, nontangencies, mis-
matched radii and etc. , it is listed in this dialog box.

If an element is placed in the wrong direction while creating the alignment, the element
can be highlighted and <D> Transpose. <D> Apply and the element will reverse di-
rection.

An alignment report can be reviewed by right clicking on the alignment name and go-
ing to Review or an XML report can be created. Refer to Using Inroads Data for crea-
tion of XML reports.
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Chapter 2

Cross Sections

Introduction...

This chapter will display cross sections to check the placement of the alignment and
the use of cross section viewer
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Create Cross Section File

Create a new file to store your cross sections with a 3D highway seed file, and name it
PIN_D1 fea rwy xsc.dgn.

Open this file. It is a good idea to reference your PIN.3dp file to your cross section file,
so that your sections are close to your project, and not overlapping it. This way, you
can go back and forth from your project area to your cross sections.

Make the 9Wprop alignment active.

Right click in the menu area of InRoads and go to Customize.

Choose Cross Section

T —— [T =]
Tookhar | Commards | Moo | Macson | Expost | brpest |
FF Show Teal Tipa ﬁ
¥ with Shomos e Reast 1
Hw
i
st
Hen
pe=t
The Cross Section toolbar will display.

o ey oy | B | L g bl Y, |
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Refer to the Using InRoads Data training manual for the procedure for dis-
playing cross section.




Chapter 2 Cross Sections

Create Cross Sections =
P Create Cross Section
Shestfangefongaon | G| Aes | e Select the ny_200Scale Land-
Main lreabm]l:orhdsll:uﬂmlfpacmll:e | Legend . —_
S QR S scape Wide preference.
_ Y.V [Err— - -
I Sege Satin: frovccoce. 4 S| Display cross sections for the entire
' S .
= length of the alignment.
" Mytiport
" ASCI Fie
[ w ||| Ifyouwant to see where the cross
sections are on the roadway, turn
planarize on under the Controls
TR tab
ey | Surtace | mame [Car ] ’
Ll Defmi dafa
= BO3EE? ngi XELOG
mPreferenCE
Narne
LI Drefault
e 100 Seak Font Load_|
[Eci I Save |
Save As.. |
foety | Pefeeeces. || Goee | q [E Dokte_|
Active Preference: my_ 200 Scale =
Landszape Wide Help |
<D> Apply

<D> |ocation in view

%% The cross sections will display.

The cross section can be annotated if desired.
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Cross Section Viewer | E

“Cmss Section Viewer

Cross Section Set; Crozs Sechions:

i W 10+000.00 3
; . W 10+070.00 Help |
Horizontal Alignment: W prop W 10+020.00 —
W 10+030.00
Zoom Factor: [1.500 ' 10+040.00
. W 10+050.00
Movie Mode "' 10+060. 00
Time: [1.0000 " 10+070.00
( —l w10+080.00 =]

Utilizing the cross section viewer, the user can view a single cross section or view each
cross section in the set in succession, one at a time, for a specified time.

Cross Section Set: defines the cross section set to view. If there are multiple cross
section sets, the set to view can be chosen from the drop down list.

Horizontal Alignment: displays the active alignment
Zoom Factor: defines the zoom factor for viewing the cross sections. A value greater
than 1.0 will zoom out from the cross sections. A value less than 1.0 will zoom in to-
ward the cross sections.
Movie Mode:
Time: specifies the time for viewing each cross section. Time can be entered in
tenths of a second
Run: starts the movie mode for viewing the cross sections in succession

Cross Sections: lists all the cross sections in the set

Close: dismisses the dialog box. Upon reentry of the dialog box, the previous data will
display.
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