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1.0 Overview

This typical example illustrates the steps necessary for using InRoads in the design of a new
highway construction project. It walks through the complete project design cycle from creating
the project file structure to final design output. The project presented in this example is for
demonstration only. The work flow reflects the specific type of highway project. The example
doesn’t reflect the whole range of InRoads capabilities and the methods used in the example may
require modification for a specific project.

For easy identification, the directory, folder and file names are in italics in this document.

Project Type:

New construction of a rural, two lane, undivided highway with earth, rock and swamp
treatments.

Prerequisites

AutoCAD:

- Basic View Control & Editing Command
- MTO AutoCAD Standards (IESCAD 2009)

InRoads:

User should be familiar with InRoads:
- Working Environment

- Tools

- Surfaces

- Features

- Geometry

- Template

- Roadway Designer

- Reports

It is also recommended that the user be familiar with the following:
- MTO InRoads Project Template

- MTO Customization Documentation

- MTO InRoads Standards and Preferences Manual

Highway Design:
- Design principles
- MTO Design Manuals, Guidelines, and Policies

Software Version

- AutoCAD 2009
- InRoads V8i (SELECTseries 1)
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Design Data and InRoads Files

The design data used in this example project is for demonstration only. Actual projects may vary.

The length of this example project is S00m.

Proposed Design

Design Speed
Horizontal Curve
Spiral Parameter

Spiral Length

Vertical Curve K Value
Pavement Width
Shoulder Width
Partially Paved Shoulder
Shoulder Rounding
Cross-fall
Superelevation
Pavement

The files listed and described below are provided in the Example 1 data set Datal.zip:

80 km/h

R =500m

A =150

Ls =45m

30 Sag 40 Crest

2x3.50m

2.50m

0.5m

0.5m

2% (Pavement), 6% (Shoulder)

4.6% (Max 6%)

Roadway:
40mm Asphalt Top Course
50mm Asphalt Base Course
150mm Granular A
300mm Granular B (earth)
150mm Granular B (rock)

Partially Paved Shoulder:
50mm Asphalt Surface Course

Existing Ground Surface (.dtm)

...... \Datal\Surfaces\ExI_OG.dtm

Geometry File (.alg)

...... \ DataI\Geometry\Exl1.alg

OG Data (.soe)

...... \ Datal\Documentation\OG.soe

Borehole Data (.txt)

...... \ Data I\Documentation\Borings.txt

AutoCAD Drawings (.dwg)

...... \ Datal\Drawings\Ex1.dwg
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The files listed and described below are located in InRoads Project Template directory structure
(see Section 2.1):

Inroads Template Library (.itl)
...... \InRoads Project Template\Standards\MTO_STD_Templates.itl

MTO Preference File (.xin)
...... \ InRoads Project Template\Standards\ MTO_civil.xin

AutoCAD Drawings (.dwg)
...... \ InRoads Project Template\Standards\MTO_InRoads_Template.dwg

The following files will be created for the project design:

Projects (.rwk)

Roadway Design (.ird)

Design Surfaces (.dtm)

Reports (XML Data, .xml)

Design Drawings (Plan, Profile, Cross Section, .dwg)

Topics Covered:

- Setting up an InRoads Project

- Creating and Displaying Digital Terrain Models (DTMs)
- Designing a Horizontal Alignment

- Creating an Existing Ground Profile

- Designing a Vertical Alignment

- Defining a Typical Section

- Modeling a Roadway

- Applying Superelevation

- Creating Design Cross Sections and Surfaces
- Performing Quantity Computations

- Generating Design Drawings

- Producing InRoads Reports

- Exporting InRoads Data for Construction
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InRoads Master Workflow
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2.0 InRoads Project Setup

Note: All InRoads data files shall be as per the MTO InRoads Project directory structure
posted on the MTO web site: http://www.xfer.mto.gov.on.ca/PTASapps/index.htm

This directory structure is mandatory for all in-house and service providers design work
done with InRoads.

This section describes how to set-up the InRoads project directory and file structure.
2.1 Project Directory Set-up

Getting started

1. For this example, on your C drive create a project folder named
InRoads Projects and then a folder named Examplel

The folder path should now be: C:\InRoads Projects\Examplel

Note: For all InRoads design work, put in the project GWP/WP
folder a folder called InRoads or something similar. This is where the
InRoads highway design files should be kept.

2. Go to the web site:
http://www .xfer.mto.gov.on.ca/PTASapps/index.htm

then, scroll down to find a list of InRoads files. Click on the file
InRoads Project Template.exe and save it to the folder called InRoads
Projects that you created in step 1. Click Close.

3. Install the required directory structure by going to the folder InRoads
Projects and clicking twice on the file InRoads Project Template.exe
to run the file. Click Install. Directories will be automatically set-up
in the InRoads Projects folder in a new folder called InRoads Project
Template

4. From the InRoads Project Template folder copy the following
directories to the Examplel folder:

- Corridors

- Design Notes
- Documentation
- Drawings

- Geometry

- Reports

- Standards

- Surfaces
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5. The folder Examplel will now look like this:

Mame
ICCorridors
[hDesign Motes
|E'|Du:u:umentaﬁu:un
BDrawings
@Genmetry
[ChReports
[ Sstandards
ICh5urfaces

6. Copy Example 1 data set Datal.zip to the folder Examplel. Right click
on the compressed file Datal.zip and select Extract All from the pop-

up menu.
Mame Type
[Ch<orridars File Folder
[C)Design Motes File Folder
[C)Documentation File Folder
[CDrawings File Folder
O Geometry File Folder
[CReports File Folder
[C)standards File Folder
[Csurfaces File Folder
@ Compressed {zippe...
Open
Search...
Explore
; |_Exvactal._) | , .

7. Follow the Extraction Wizard. When the target directory appears on
the dialog, make sure the path is pointed to the folder Examplel.

Extraction Wizard [z|
Select a Destination ——
Files inside the ZIF archive will be extracted to the location you
choose.

Select a folder to extract files to.
Files will be extracted to this directony:

C:Jnroads Projects'Example 1Y |

Browse...

8. When finish, go through each folder to verify that files are installed
properly as described under sample data set section in Section 1.
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9. Start InRoads V8i (SELECTseries 1) with AutoCAD 2009.

10. Load MTO_InRoads_Template.dwg from the folder
..\Example \Standards into AutoCAD.

11. Click AutoCAD’s File > Save As command to save a working
drawing under .. \Example \Drawings.

Note: MTO_InRoads_Template.dwg file contains proper layers and
blocks to be used with MTO InRoads preference file as described in
MTO InRoads Preference and Standards Manual.

2.2 Project Defaults

By setting up the project defaults, the user can set the default directory
locations for opening/saving files for each design project to facilitate
working on multiple projects. The InRoads Project Defaults command is
used to set up default directories for all file types that can be accessed
through the File/Open and File/Save As dialog boxes. These include
Project (.rwk), Surface (.dtm), Geometry (.alg), Template Library (.itl),
and Roadway Design (.ird). All other files, which are opened or saved
throughout the program, use the Project Default Directory setting. The
project default file directories are stored in the computer’s registry.

1. Click to File > Project Defaults on the InRoads Main Menu.

2. Click on the New button and the New Configuration dialog box will
appear.

3. Type in Examplel in the Name field, click OK to save and close the
dialog box.

: New Configuration

Mame: Example K

Cancel

Help

4. Click in the Preferences (*.xin) field and click the Browse button. The
Open dialog will appear. Browse to ... \Example \Standards folder.

5. Select MTO_civil.xin, and click Open,
6. Click in the Project Default Directory field and click the Browse

button. The Open dialog will appear. Browse to ...\Examplel, and
Click Open.
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7. Click in the Report Directory field and click the Browse button. The
Open dialog will appear. Browse to ...\Example \Reports, and Click
Open.

8. Click in the Projects (*.rwk) field and click the Browse button. The
Open dialog will appear. Browse to ...\Examplel, and Click Open.

9. Click in the Surfaces (*.dtm) field and click the Browse button. The
Open dialog will appear. Browse to ...\Example I\Surfaces, and Click
Open.

10. Click in the Geometry Projects (*.alg) field and click the Browse
button. The Open dialog will appear. Browse to
..\Example \Geometry, and Click Open.

11. Click in the Template Libraries (*.itl) field and click the Browse
button. The Open dialog will appear. Browse to
..\Example \Standards, and Click Open.

12. Click in the Roadway Design (*.ird) field and click the Browse button.

The Open dialog will appear. Browse to ...\Example I\Corridors, and
Click Open.

13. The screen should now look like the picture shown below step 14.

14. Click the Apply button to save the configuration, and then click the
Close button.
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2.3 Project Files

= Set Project Defaults

Configuration Mame:

ot

Apply

Diefault Prefersnces Close

N

i}

LT W

W

Preferences ("dn): |C:"-.Inroads Projects\Example 1%Standards " MTO _civil xin Copy...

Tumouts {*tat): |

Rename...

Drainage Structures [ dat): | Delete

Rainfall Data {".idf):

Browse...

Bridge Sections ("t}
Drafting Notes (" dft):

Import...

Pay ttems {".mdb):
Site Modeler Options {* spf):

Diefault Directory Paths

Project Default Dirsctory: |C:"-.Inroads Projects’Example 1%

Report Directory: |Cinrozds Projects\Example 1\Reports',
Projects ("rwk): |C:"-.Inroads Projects' Example 1%
Surfaces {".dtm): |C:"-.Inroads Projects\Example 1\Surfaces’,

Geametry Projects (alal: | C:\nroads Projects\Example 1\ Geometry',

Template Libraries (" itl): |C:"-_Inroads Projects'Example1'.Standards™.

Roadway Design (ind): |C:"-.Inroads Projects\Example 1'Comidars',
Survey Data *fwd): |

Drainage ("sdb}: |

Style Sheet ("xsl):

Cuartity Manager *mdb): |

Site Modeler Projects |f".gsf}:|

Diefault Grid Factor Export Prefemed Prefersnce
Grid Factor: [JActive Orly | Mame: [0 w | MTO

InRoads allows users to create a project file for each project. With project
file, the user can quickly load all files needed for a particular project. A
project file is composed of a list of files with path names. To create a
project file for example 1:

1.

Click to File > Open on the InRoads Main Menu.

2. Change the Files of type to Surfaces (*.dtm) and select ExI_OG.dtm.

Click Open.

Note: After selecting the file type, the path will change to the
folder as defined in the Project Defaults.

InRoads Typical Example 1 — Version 1.0
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3. Change the Files of type to Geometry Projects (*.alg) and select
Exl.alg. Click Open.

4. Change the Files of type to Template Libraries (*.itl) and select
MTO_STD_Templates. Click Open and then Cancel.

5. Create Project file (.rwk). Click to File > Save > Project on the
InRoads Main Menu.

6. On the lower right corner of the Save As dialog box, click the Options
(...) button. The Project Options dialog box will appear.

s Project Options

Surfaces |Geu:umetr§,' Project || XIM Preferences | Template Library | Roadway Design
i More Options... |
Add Update | Suface Mame File Name
0 O Default
] ] Ex1_0G C:Inroads Projects' Example 1% Sufaces Ex1_On
File Mame:
[ ol ] [ Cancel ]

7. For Surfaces tab, check Add for the Existing surface ExI_OG that was
loaded in step 2.

Note: Proposed surfaces will be created in the design process.
These files will be checked with both Add and Update options.

8. For the Geometry Project, XIN Preferences, and Template Library
tabs, check Add and Update on each file listed under the File Name.

9. Click OK button to close the Project Options dialog box.

10. In the Save As dialog box click in the File name field and type in
Examplel. Click the Save to complete creating the project file. Click
Cancel to close the dialog.
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Savein: | IC3 Examplel w | 33 E
N [C¥ML Data
§ ﬁ IC)Reports
My Recert [T Carridars
Documents [C)5urfaces
7= l]ﬁDesign Motes
@ ICDrawings
Desktop L3 Documentation
[T Geometry
: I Standards
My Documerts
My Computer
File name: |Examp|e1| A | I Save l
‘Q Save as type: | Projects ("rwk) v| [ Cancel ]
L

Note: Project files must be maintained and updated through the
project design process. After creating subsurfaces, running Roadway
Designer and creating proposed surfaces, the surfaces (.dtm) and
Roadway Design (.ird) will be added to the .rwk.

2.4 Active Project Settings

The Active Project Settings command displays the Active Project
Settings dialog box, which gives you a single, convenient place for
specifying the active surface, active geometry project, and active
horizontal and vertical alignments. A change to any of the active settings
is effective immediately, and other commands automatically become
aware of the change.

1. Select Tools > Application Add-ins.

2. From the Available window on the Application Add-ins dialog, find
and check the Active Project Settings Add-In.

== Application Add-ins

Available:
|E Active Project Settings Add-In ~

[ ]4d Mining Observation Add-in =
[ ]CEAL Translator Add-in

[ ]compare Surfzce Add-In

I:‘Cop}' Preference Add-In v
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3. Click OK button to close the dialog.
4. Select Tools > Active Project Settings.

5. The Active Project Settings dialog box should be the same as shown
below. If not, make selection with the drop-down list so it matches.

T Active Project Settings E“:,E]
Configuration Mame: Edample1

Surface: | v|
Geometry Project: | Exl w |
Horizortal Alignment: |Ex'| v|
Vertical Alignment: | Ex1 W |
Cart: | v|

Input Grid Factor: 1.00000
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3.0 Creating Existing Conditions
3.1 Original Ground (OG) Surface

A sample existing ground surface Ex/_OG.dtm is provided with the
sample data set. A surface can be created in several ways in InRoads. For
demonstration, the InRoads Text Import Wizard is used to create the OG
surface from an ASCII file.

The existing ground surface information is stored in an ASCII file in
Station, Offset and Elevation format. The file can be found under:
...\Example \Documentation\OG.soe. Shown below is part of the file that
can be viewed using Notepad:

& 0G.soe - Notepad g@gl

File Edit Format View Help

104000,000 -20.000 293,240 -~
104000, 000 -13,100 295,490
104000,.000 -10.100 296.400
104000, 000 -§,200 297.070
104000,000 -7.400 297,750
104000, 000 7,000 297.650
104000.000 -6.000 297,340
10+000,000 -4,100 297.470
104000.000 -2.400 297,580
104000,000 -0,000 297,690
104000.000 3,900 297.500
104000.000 &.000 297,390
104000.000 7.700 297.660
104000,000 10,100 297,640
104000, 000 20,000 297.600

This method also needs alignment information to create the surface. The
geometry project file Ex/.alg will be used for the surface creation.

Note: The data used to create a surface may in different format.
Northing, Easting and Elevation is another commonly used format.
InRoads Text Import Wizard provides the flexibility by letting you
describe the format of files before you import them.

Importing OG surface

1. Before starting the process, check and make sure the alignment Ex/ is
the active alignment (See section 2.4 Active Project Settings).

2. From InRoads Main Menu select File > Text Import Wizard. The
Text Import Wizard box will appear.

3. Select Surface from the Data Type drop-down list.
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4. Click on the browse button icon [ on the lower right corner. The

Browse dialog box will appear.

5. Browse to the Documentation folder under Example 1 project folder.

6. Chang Files of type to All Files (*.*)
7. Select the OG.soe file.

Look in: | | Documentation w | Q T e E-
. -E Importing LOD Surface Data into InRoads OTMs, pdf
§ 23 “-|MTO Customization Documentation. pdf
My Recent E] Boarings. txt
Documents |!]
©,
Desktop
My Documents
e
My Computer
File name: |OG.soe A | I Cpen ]
v Files of type: Al Fles [* ) v| | _cancel |

8. Click Open to close the Browse dialog and return to the Text Import
Wizard dialog box. The file name with the path is showing in the File

Name field now.

T Text Import Wizard

Wizard Mame: |: New = v| [
Data Type: | Surface

Description:

File Mame:

|C:"-.Inn:nau:|s Projects Example 1 Documentation ' 0G soe

InRoads Typical Example 1 — Version 1.0
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9. Click Ok button. The Text Import Wizard — Step 1 of 4 dialog box
will appear. Keep the default settings.

% Text Import Wizard - Step 1 of 4

Define Import Range
(&) Lines within Bangs

Start Import at Line:

!‘l

End Import &t Line: EOF

43

() Lines within Felative Ranas
Start Impart at Start of File +

End mport at End of File -

C:\rnroads Projects'\BExample 1\Documentation \0G soe

10+000.000 -20.000 253.240
10+000.000 -13.100 295.490
10+000.000 -10.100 Z29€.400

10+000.000 -B.200 257.070
10+000.000 -7.400 287.7s0
10+000.000 -7.000 287.€50
10+000.000 -€.000 257.340

287.4&70

10+000.000 -2.100

[

|[E]

I
A

Firish Cancel

10. Click Next > button. In the Text Import Wizard — Step 2 of 4 dialog

box, select the radio buttons All Lines in the Apply Filter to field and
Delimited — Characters separate each field in the Original Data Type

field.

o Text Import Wizard - Step 2 of 4

Apply Filter to

Original Data Type
(@ Al Lines () Eied Width - Figlds are aligned in columns

(O Lines that Start With: () Delimited - Characters separate each fisld:

Skart: l:l Include Start in Import
End: l:l Include End in Import

[ Exclude Fittered Lines From Import

() Seaments of Text Hame

Description

C:Mnroads Projects\Bxample 1\ Documentation 0G soe

10+000.000 -20.000 253.240
10+000.000 -13.100 255.450
104000.000 -10.100 25&.400
10+000.000 -B.Z200 257.070
10+000.000 -7.400 287.750
10+000.000 -7.000 287.6€50
10+000.000 —€.000 257.340
10+000.000 -4.200 257.470

t
o]
[l
w

¥}
1T
[

Az < Back ][ Mext

7
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11. Click Next > button. In the Text Import Wizard — Step 3 of 4 dialog
box, make sure all the setting are as shown below.

= Text Import Wizard - Step 3 of 4

Delimiters
Text Qualfier:
[Tab [] Semicalon e
Start of Line Column: -
S [l art of Line Column: |4 =
Start of Figld Column:
e — :

lgniore Consecutive Delimiters

C:\rnroads Projects'\BExample 1\Documentation \0G soe

&
297.340
297.470 :
= =) (=)

12. Click Next > button. In the Text Import Wizard — Step 4 of 4 dialog

box, click each data column and then select a Column Data Format for
the column from the drop-down list:

e Column 1: Station
e Column 2: Offset
e Column 3: Elevation

= Text Import Wizard - Step 4 of 4

Column Data Forre: | EFTETR v

Surface Options

Specify at Import
Speciy at Import
Specify at Import
Specify at Import

C:\rnroads Projects'\BExample 1\Documentation \0G soe

Station Elevation e
o3 240 I
H
2gE.
22
2%
257.
257._340
257,470 w
Save ] ’ Save Az ] ’ < Back Finish ] ’ Cancel ]
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13. Click on Save As to save the wizard for future use (optional). Provide
a name in the Name Wizard dialog box.

14. Click Finish button. Surface Options dialog box will appear.

Note: 1f you didn’t save the wizard in step 13, InRoads will ask if
you want continue without saving the changes made from step 9 to
12. You can select Yes to continue or select No and return to the
import wizard step 4 dialog box to save the wizard.

15. In the Surface Options dialog box, make or type the following

selections:
e Surface: Ex1 0OG
e Seed Name: og

e Feature Style: SP-E-GND-0OG
Point_Type: = Random

-F: Surface Options - 0G.soe

Surface: | Ex1 OG i | | oK |

Features
Seed Mame: 3 |

s

Feature Style: (SFEGNDOG v
Point Type: | Random w |

Parent: | |

[ ] Exclude from Triangulation

Relative Alignment

16. Click OK button. A dialog box will appear showing the surface is
imported successfully.
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Bentley InRoads V8i (SELECTseries 1) E|

. | J Successfully imparted 1 line(s) and 407 paint(s)

17. Click OK to close the dialog box. Go to InRoads Explorer. In the left
pane, select Surfaces. A new surface ExI_OG is listed under Surfaces.

= £8 surfaces
= Default
E¥ Ex1 06

| 2B surfaces |% Geometry | [ 4 »

18. From InRoads Main Menu select Surface > Triangulate Surface.

s Triangulate Surface |:||:|[z|

A .
Diescription:

Maximum Length: [0 oo

4]

[ ] Bdended Data Checks [ | Lock Triangulation

Results
Mumber of Poirts:

Mumber of Trangles:

Elapsed Time {Seconds):

19. Click Apply to triangulate selected surface.
20. Click Close to close the dialog box.

21. Select Surface > Surface Properties. On the Main tab, type Ex1
Existing Ground in the Description field.
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= Surface Properties

Main

Advanced
Sufacs: [Ex1_0G v|
MName: |Ex‘|_0G |
Description: |Ex1 Existing Ground |
Maedmum Length: |0 000 |
Preference:  [Dafauk v
Type: | Existing v|

—

22. On the Advanced tab, set Cross Sections and Profiles symbology to
DTM_0G.

T Surface Properties

Main | Advanced |

Surface: | Ex1 0G b

Cross Sections

Symbalogy:; |DTM_DG "|.
Profiles

Symbology: | TSN | D

23. Click Apply then Close.

24. Select File > Save > Surface. The Save As dialog box will appear and
point to the folder as defined in the Project Defaults.

25. Accept the default surface name Ex1_OG and click Save.
26. Click Cancel to close the dialog box.

Viewing OG surface

InRoads provides users several viewing tools to display the surface data
including the perimeter, triangles, contours and features.

1. Turn off the Style lock and select Pencil mode on the Locks toolbar.

Note: 1f the Style lock is on, the dialog box will not appear when
you choose one of the View Surface commands.

2. Select Surface > View Surface > Perimeter.
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. .
= Yiew Perimeter

Suface: | oG vl Apply
| Preferences... |
Symbology:
Object Mame
Perimeter DTM Boundary ]

3. Click on the Preferences button. Make sure the preference MTO is
selected. Close the Preference dialog.
4. Select the Surface ExI1_OG from the drop-down list.

5. Click on the Apply button and the perimeter is drawn in AutoCAD.
Go to AutoCAD and zoom to the result.

6. Click Close.

7. Select Surface > View Surface > Triangles.

T View Triangles

Suface: Ex1_0G v| [ Apply ]
[ Colored Model
Symbology:

Object Mame
Triangles DTM Trangles L]
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8. Click on the Preferences button. Make sure the preference MTO is
selected. Close the Preference dialog.

9. Select the Surface Ex1_OG from the drop-down list.

10. Click on the Apply button and the triangles are drawn in AutoCAD.

11. Click Close.

12. Delete the perimeter and triangles with AutoCAD delete command.
13. Select Surface > View Surface > Contours.

; View Contours Q'E'@

Main | Advanced | Labels

B Maijor Contours
B Minor Contours

Surface: [Ex1 0O
Imterval: [o.500
Minars per Majar: (4
Symbalogy:

| Object

Mame

Contours-Major
Contours-Minor

B Major Labels Contour Labels
B Minor Labels Contour Labels
] Major Depression Ca...
(0 Minar Depression Co...
|
[ Apphy l [ Preferences... ] [ Cloze

]

L

14. Click on the Preferences button. Select and load the preference
MTO_SP. Close the Preference dialog.

15. Select the Surface Ex1_OG from the drop-down list.

16. Click on the Apply button and the contours are drawn in AutoCAD.
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17. Click Close.

18. Delete the contours with AutoCAD delete command.
19. Select Surface > View Surface > Features.

T View Features

Surface: Exl OG

¥ Apply

Feagion Mode:

Features:

Close
Fitter...
Edit Style. .

Help

MName

&

&IIIIIj

Style

SP-EGND-OG

IILJ >

20. Select the Surface from the drop-down list.
21. Select the Features og from the feature list window.
22. Click Apply then Close.

23. Feature og is drawn with style SP-E-GND-OG in AutoCAD.
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3.2 Subsurfaces (Rock and Swamp)

This example involves rock and swamp condition. The rock and swamp
surfaces are created in the following task. The data file of borings
containing rock and swamp information is provided with the sample data
set. The file can be found at .. \Example \Documentation\borings.txt.

The file is in ASCII format and the data format is described at the
beginning of the file as shown below:

I Borings.txt - Notepad EI@|PE|
File Edit Format View Help
'/ solstation|offset|borehole name ~

// LD|layer |depth|ftroescifrrstyle

J/L0+060, 00

S0 |10+060.00]-20.0|BHL
LD|Rock|4. 50| ftrDesc|Rock
50 110+060.00|-10.0|BH2
LD|Rock|4. 90| ftrDesc|Rock
S0 10+060.00|0.0/BH2

LD |Rock!5.20]desc|rock

S50 |10+060.0010.0|BH4

LD |Rock!5.35|furoesc|Rock
S0 |10+060.00]20.0]|BHS
LD|Rock|5. 50| ftrDesc|Rock

//10+080. 00
S0 |10+080.00|-20.0|BHE

LD/ Rock|3.40|ftroesc|Rock
LD|Swamp |0.0|frtroesc|Muskeqg
S0 |10+080.00|-10.0|BHT

LD Rock|3.95|ftrDesc|Rock
LD|Swamp |0.0|ftroesc |Muskeqg
S0 [10+080.00]0.0|BHE
LD|Rock|4.20]|desc|Rock

Note: InRoads Import Subsurface command is used in this task.
Before using this command, you need:

¢ C(Create/load an existing surface

e Prepare a data file of borings with enough data to triangulate
If using Station/Offset format for borehole location, you also need a
horizontal alignment.

1. Select Tools > Application Add-ins.

2. From the Available window on the Application Add-ins dialog, find
and check the Import Subsurface Add-In.

== Application Add-ins

Available: lll@ﬂll
I:‘Impurl SRV Add-In ~

@Import Subsurface Add-In
I:‘ Lot Layout Add-In

I:‘Multiple Horizontal Element Regression Analysis Add-

|:|rv1u|tiple Vertical Element Regression Analy
I:‘ Remove User Data Add-In

SO Tramelztar Sdd.lmn
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3. Click OK button to close the dialog.
4. Select File > Import > Import SubSurface.
5. Select Ex1_OG for Existing Surface and Ex1 for Horizontal

Alignment.
Existing Surface: | Exl 0OG w | [ Apply ]

Harizontal Alignmert: | Ex - |
File Mame:
“ |

6. Click in the File Name field and click Browse button.

7. 1In the Browse dialog, navigate to the folder
...\Example \Documentation and select the file Borings.txt.

Look in: |lf} Documerntation V| Q ? e '

[y Preference Update

- CPM
My Recent I3 IR Rederence
Documents [C3)Progress Meeting

= Ia temp
u_g E SectionRewview
Desktop (DopsD

@_’.

) bakup
e
My Documents
Mty Computer
File mame: |Eorings.bd b | I Cpen ]
L Files of type: ASCIl Data File (" dat: " be) v| [ canes |

8. Click Open and return to the Import Subsurface dialog box. The file
name with the path is showing in the File Name field now.
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=& Import Subsurface

Existing Surface: | Ex1 0G w | [ Loply ]

Horizontal Alignmert ; |E;-r.1 v|
File Name:
| Projects'.Example 1".Documentation’.Borings b |

9. Click Apply then Close.

10. Go to InRoads Explorer. In the left pane, select Surfaces. The Rock
and Swamp surfaces are created under Surfaces.

= 28 surfaces
2 Default
-
= nock
“ Swamp

| 28 surfaces |% Geometry é < ¥

11. Select Surface > Surface Properties. Select Rock from the Surface
drop-down list.

12. On the Advanced tab, set Cross Sections and Profiles symbology to
DTM_Rock Survey. Click Apply.

13. Select Swamp from the Surface drop-down list.

14. On the Advanced tab, set Cross Sections and Profiles symbology to
DTM_Muskeg Survey. Click Apply.

15. Click Close to close the Surface Properties dialog.

16. Set Rock surface active and save it to project folder.

17. Set Swamp surface active and save it to project folder.

18. Select File > Save As to open up the Save As dialog.

19. Change the Save as type to Projects (*.rwk) and select Examplel.rwk.

20. Click the Options (...) button on the lower right corner of the Save As
dialog box. The Project Options dialog box will appear.

21. Click Surfaces tab, check Add for Rock and Swamp surfaces.
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s Project Options

Surfaces | Geometry Project | XIN Preferences || Template Library | Roadway Design

Mare Options. ..

Add  Update | Surface Mame File Name

0 O Default

B ] Ex1_0G C:Inroads Projects' Example 1% Sufaces Ex1_On
B Rock C:\Inroads Projects'Bxample 1 Sufaces  Rock .c
B ] Swamp C:Mnroads Projects’Bxaample 15ufaces . Swamp

22. Click OK button to close the Project Options dialog box.
23. Click the Save button and confirm to replace existing project file.
24. Click Cancel to close the dialog.

3.3 View Cross Sections of the Surfaces

After defining horizontal alignment, the surfaces can be viewed in cross
sections. A geometry project Ex/.alg is provided with the sample data set
and can be used to view the surfaces.

1. Make sure the geometry project Ex/.alg is loaded and is the active
geometry project.

Select Evaluation > Cross Section > Create Cross Section.
Click Preferences button.
If the Active Preference is not MTO, load it. Click Close.

Select General leaf. Set interval to 20 and check surface Ex!_OG,
Rock and Swamp in the Surfaces list window.

A

Select Source leaf. Make sure alignment Ex/ is selected.

N o

Click Apply and select an insert point in AutoCAD.

i) 304
Swamp

295 - N Lo 238 ana
e

96 aco

295 -
294 } ; fﬁ"\; : : 04 293

y " T " y u 3 g
—B0 —4) -3 - -0 q 19 20 30 40 &0

298 8B
10+120.00 50 40 -3 20 -0 D 10 W I 40 5
10+220.00
200 fali)
29% - \\H_H“\-ﬁ,_h 288 304+ —-q__\x“\ 304
295 / 246 e T 302
284 /_\—’\\ 24 300 \ E
292 T T T T T T T T T - ka2 L3 t t t t T T T o8
=50 —0 -3 -0 -0 a 10 20 30 40 50 =50 -40 -30 -10 1o a 10 20 30 40 50
10+4+100.00 10420000
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3.4 Generate Cross Section Reports

After generating the cross section set, the Cross Section Report command
can be used to create station, offset, and elevation report.

1. Select Evaluation > Cross Section > Cross Section Report.
2. On the Cross Section Report dialog, select Cross Section Set EX1.
3. Select ExI_OG from the Include Surfaces field.

T Cross Section Report

Main | Slope Staking

Cross Section Set: Ex1 v | ﬂ

Include
Surfaces:
Mame Description
Ex1 0G Ex1 Existing Ground
Rock Created by Import Subsu...
Swamp Created by Import Subsu...

4. Click on Apply.

5. In InRoads Report Browser, select CrossSectionGradbookWide.xsl
under Evaluation. The surface is reported in Station, Elevation, and
Offset format.

B Bentley Civil Report Browser - CADOCUME~ 1\LuoAnd\LOCALS~ 1\Temp\RPT 14A.xml
File Tools Help

]C."-.Pruglam Files'.Bentley'InRoads Group V8. i~
= Evalustion B Cross Section Gradebook Report

AverageCrossSlopefrea x|
BasicEndAreaV/olumeBalanceStati Report Created: 8/9/2010
BasicVolume xs| Time: 11:32am
CrossSection xsl
CrossSectionAll Features xs! Set Mame: Ex1
CrossSectionASCllInputFormat sl
CrossSectionASCllInputFormat Fea
CrossSectionASCI Input Format Wit!
CrossSectionDesignSufaceFeatur Input Grid Factor: 1.000000 Note: All unitz in this report are in meters unless
CrossSectionGradebook xs!
CrossSectionGradebook NE xsl

Alignment

Name: =

CrossSectionGradeboolk Wide xs| Surface: Ex1_0G

gmssge;‘?D”ﬁ”‘:ﬂ“E: ‘ Station:  10+000 000

fossoectionroints) X8| .

R Elevation: 293 240 295430 296400 207070 207750 297650 297340 2974
Cross SectionSlops StakeListing xel Offset: 2000 -1310 1010 820 740 700 600 4

CroseSectionStaking xs|

CrossSection Staking Table xs| Station:  10+020.000
CrossSections ToCSV xsl \

e e Elevation: 205.080 296.330 298.010 298.290 293340 207.740 207.330 2973
CrossSectionWide xsl Offset: 2000 -16.50  -10.00 -1.70 -6.00 4.40 -2.50 0.
CrossSectionXYZ xs| o
EarthworkQuantities xs|
EndAreaVolume xsl

Station:  10+040.000
EndAreaViolumePags Totals xsl Elevation: 295240 295950 297.620 297.750 297980 293.010 297.340 2973
EndAreaVolumeStationRange xs| Offset: 2000 -17.00 1170 1010 -7.50 -5.00 -4.40 -3

1 e e e e s s e e s e s e s e =

6. Close the Report browser.

7. On Cross Section Report dialog, select Rock from the Include Surfaces
field.

8. Click Apply.
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Cross Section Gradebook Report

Report Created: 8/9/2010
Time: 11:34am

Set Name: Ex1

Alignment Exd
Name:
Note: All unitz in thiz repert are in meters unlezs specified

Input Grid Factor: 1.000000 otherwize.

Surface: Rock
Station:  10+060.000
Elevation: 290440 291820 292760 292950 292935 293040 292830 2921

Offset: 2000 1500 -11.50 -10.00 -5.50 -3.00 -5.00 4

Station:  10+080.000
Elevation: 291.040 293681 293614 292815 292628 292663 292530 2929

Offset: 2000 1020 -10.00 -1.40 -5.90 -4.50 -2.80 0.

9. Repeat step 6 to 8 to generate Swamp report.

Cross Section Gradebook Report

Report Created: 8/9/2010
Time: 11:36am

Set Name: Ex1

Alignment
g Ex1

Name:
Note: All unitz in this repert are in meters unlezs specified

Input Grid Factor: 1.000000 Sthirwise’

Surface: Swamp

Station:  10+080.000

Elevation: 294 440 297620 297.564 296.530 296.680 296.750 296.660 2971
Offset: 2000  -10.20  -10.00 -1.40 -5.90 -4.50 -2.80 0

Station:  10+100.000
Elevation: 295310 296.790 297100 297110 296630 296625 296.625 2967
Offset: 2000 1670 -13.00  -10.00 -6.00 -5.00 -3.00 0.

Note: You can report each surface separately or select all the
surfaces and report them in one single report.
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4.0 Horizontal Alignments
4.1 Creating Horizontal Alignment

There are various methods for creating horizontal alignments in InRoads.
In this example, the PI method for the layout of horizontal geometry is
used. A sample drawing Ex/.dwg provided with the sample data set is
used as a reference with PIs to be used for the alignment.

* pl—3

PlI—2
Pl—1

Shown above is Ex/.dwg. PI-1 defines the point of beginning (POB) on
the alignment, while PI-2 is a point of intersection (PI), and PI-3 is the
point of ending (POE). The ExI.dwg file can be found at

..\Example \Drawings\Ex1.dwg

The process described below will create a horizontal alignment same as
provided in the geometry project Ex/.alg.

1. From AutoCAD, open ExI.dwg.

2. In InRoads, make sure the geometry project Ex/.alg is loaded and it is
the active geometry project.

3. Create a new horizontal alignment under geometry project Ex/ with
name Examplel and style PD-N-ALI-CL (alignment style for
planning and design), and the description.

Surface | Geometry

Type: Horizontal Alignmernt | » Apphy
Mame: Example1
Description: Mewr Alignment

Style: PO-M-aLIHCL A

Curve Definition: | ar- ~
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4. Click Apply and Close.
5. Select Geometry > Horizontal Curve Set > Add PI.

6. Click Snap to Endpoint icon from InRoads Snaps toolbar then
identify the first point PI-/in AutoCAD as the beginning of the
alignment.

Note: Always read and follow the prompts in AutoCAD
Command Line window.

7. Select point PI-2 and PI-3.

Pl=3

Pl=2

8. Right click twice, one to accept and another to end the command.

9. Delete the graphics generated by Add PI command, and then redisplay
the alignment elements.

10. Select Geometry > Horizontal Curve Set > Define Curve.

11. In the Define Horizontal Curve Set dialog, enter the following curve
information in the Horizontal Curve section: Radius is 500.00m, Spiral
Length is 45.00m.

Horizontal Curve

Curve Set Type: ®scs  (OsCsCs

Leading Transtion: Clothoid w | [45.000 ﬂ
Radius 1: 500,000 #]
Trailing Transition: Clothoid » | [45.000 ﬂ

12. Click Apply. The curve with radius is shown in AutoCAD.
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Note: If the radius is too large, InRoads will not find a solution.
Adjust the parameters.

.
o

.-""{#/

FI-1

13. Click Close button to close the dialog.
14. The alignment is displayed in AutoCAD with the style set in step 3.

T

15. Save InRoads geometry project.
16. Save AutoCAD drawing to ...Example1\Drawings\.

4.2 Viewing the Active Horizontal Alignment

1. Delete the graphics with AutoCAD delete command.

2. In InRoads, select Geometry > View Geometry > Active Horizontal.
The alignment will now be shown in AutoCAD.
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4.3 Setting the Starting Station

1. In InRoads, select Geometry > Horizontal Curve Set > Stationing.

2. In the Stationing dialog enter the station value 10+000 in the Starting
Station field. By default, the starting point is the first P (POB) placed
in the geometry. The Vertical and Superelevation Alignments options
should be set to Maintain Station Difference.

: Stationing

Horizontal Alignment: Evample 1 v ﬂ Apph

Starting Station: 10+000.000 impart

Mame:
Morthing: 4864512 6370
s

Easting: 264020 9540

oau u

[+

Vertical and Superelevation Alignments
(") Do Mot Update

(") Synchronize Starting Stations

(%) Maintain Station Difference

3. Click Apply then Close.
4. Click File > Save > Geometry Project.

4.4 Reviewing Horizontal Alignments

The Review Horizontal Alignment command is used to review a selected
geometry in detail.

1. Select Geometry > Review Horizontal.
2. In the Mode section, select Element.
3. Click Next button to move along the alignment

Note: As you move along the alignment, the element is
highlighted in AutoCAD.

4. Inthe Mode section, select Alignment. The Review Horizontal
Alignment dialog displays information on all the elements in the
alignment.

Shown below is the Review Horizontal Alignment dialog with the
Alignment mode selected. The starting station (POB) is 10+000.000 as set
in previous session. The review information can be displayed in AutoCAD
using the Display button or saved as an ASCII file using the Save As
button, and be used to recreate the horizontal alignment.
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; Review Horizontal Alignment

Geometry Project: | Maode
= ) Curve Sets (@) Mignment () Element
v +|

Horizontal Alignment: -E;t.ample 1

Froject Hamne: Exl
Deszcription: Typical Ezample 1
Horizontal Alignment NHame: Ezamplel
Description: Hew Alignment
Style: PD-H-ALI-CL

STATIOH HORTHING
Elemnent: Linear
PCE ¢ 3 48645126370
TS, & ] 0+059. 4864530.8308
Tangent Direction: H 72707'03 44" E
Tangent Length: £9.251
Element : Clothoid
TS )] 104059, 251 4864530.3308
SPI ¢ )] 10+089. 254 4864540 0437
sC )] 10+104.251 48g4545 2881
Entrance Radius: 0.o0o0
Exit Radius: 500.000 D\?
Length: 45.000
Angle: 273441 .92" Left ~
¢ >

4.5 Displaying Stationing

The View Stationing command is used to place station annotation text
along the active horizontal alignment at a specified interval.

1. Select Geometry > View Geometry > Stationing.

2. Click on the Preferences button. Select and load the named preference
MTO_Alignment_P&D. Close the Preference dialog.

3. Click Apply and then Close.

4. Stationing will be generated on the Planning and Design layer as
defined in MTO AutoCAD Standards Guide.

-.l:r‘i'“'a':l

g 3 o
4 e
i E] e

PI-1 Fl-3
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4.6 Annotating Horizontal Alignments

Horizontal Annotation command is used to display and annotate
horizontal alignments, points, and elements.

1. Select Geometry > View Geometry > Horizontal Annotation
2. Click Preferences button.

3. On Preferences dialog, select MTO_Alignment_P&D, click Load >
Close.

4. Click in the Horizontal Alignments Include field.
5. Click Filter button.

6. On the Geometry Selection Filter dialog, select alignment Examplel
from the Available side.

7. Click Add button to put the alignment on the Selected side.
8. Click OK return to the View Horizontal Annotation dialog.
9. Click Apply. The selected alignment is displayed with element data.

10. Click Close.
11. Select Geometry > View Geometry > Curve Set Annotation.

12. Click Preferences and load named preference
MTO_Alignment_P&D.

13. Click Close return to Curve Set Annotation dialog.
14. Select Examplel in the Horizontal Alignment field for annotation.
15. Click Apply to display annotation.
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4.7 Generating Horizontal Alignment Report

The Review Horizontal command can be used to report detailed
information about the elements in selected horizontal alignment. The
information can be displayed in AutoCAD or saved to an ASCII file.

Select different Mode to report different parts of the alignment.

1. Select Geometry > Review Horizontal.

2. Select ExI for Geometry Project and Examplel for Horizontal
Alignment.

3. Select Mode to review and report information in different format.

1 Review Horizontal Alignment

. . i O Curve Sets @ Alignmert () Element
Horizontal Alignment: Example1 v | Save fe..

Horizontal Alignment Report also can be generated by InRoads XML
Reports command and used with a large number of style sheets.

1. Select Tools > XML Reports >Geometry.

2. On the Geometry Report dialog, type Examplel in the Horizontal
Alignments Include field.

3. Press Tab on the keyboard. The alignment Examplel will be listed in
the Selected window.

Note: Filter or select button * also can be used to select
alignments. Use * will select all the alignments in the geometry
project.

Horizontal Alignments Cogo Poirts

Include: |axample1 |ﬂ Include: | |ﬂ

Selected: Selected:
Name Descript... | Shyle Filter

MName Descript... | Shle
Examplel MNew Alignm...PD-MN-ALIC. ..

Preferences. .

4. Click Apply to create the report. Bentley Civil Report Browser is
displayed.
5. Select HorizontalAlignmentReview style sheet.
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B Bentley Civil Report Browser - C:\DOCUME-~ 1\LuoAnd\LOCALS~ 1\Temp\RPT9D.xml
File Tools Help

]C APROGRA™14Bentley\INROAD™1.11%¥ML Data‘an’

(=5 Geometry ~
Areaxsl i
CogoPointsExtended Description xs!
CogoPoirtsExtendedDescriptionOnly xs!
CogoPoint StylesCount xsl

CortrolLineData xsl

CurveDataTable xs|

Horizontal Mlignment AndEverts xs|

Horizontal AlignmentCurve Set Element Review xsl
Horizontal MlignmentCurve Set Review xsl
Horizontal Alignment Data xs|

Horizontal Mlignment Lengths xs!

Horizontal Alignment Review xsl

Horizontal Mlignment Review ASCI| xsl

Horizontal Alignment ReviewLatLong xs|
Horizontal Mlignment Review PDF xs|

Horizontal Alignment Styles Summany xsl
Harizontal Alignment Superelevation Revigw xsl
Horizontal AndVertical Alignment Rewview xsl
Horizontal Hlemerts Table xsl
HorizontalElements Table Simplfied xsl

Horizontal BlementsXYZ xs|

Horizontal Events xsl
HorizontalInterpolated Slews xs!
HorizontalInterpolated SlewshVersines xal
Horizontal RegressionPoints Radius Review xs|
Horizontal RegressionPoints Review xsl
ListCoordinates xs!

ListCoordinates Station xsl

FPEEEEEEEEEEEEEEEEEEEEEEEEEERE

|~
v

Horizontal Alignment Review Report

Report Created: 8/17/2010
Time: 2:34pm
Project: Ex1
Description: Typical Example 1

C:\Inroads Projects\Example1
\Geometry\Ex1.alg

Last Revised: luoand 08/17/2010 8:31:11 AM
Input Grid
Fact

File HName:

1.00000000

Note: Allunitz in thiz report ars in my
ictor: unlezs apecified othen,

Alignment Name: Examplei

Alignment
Description:

Alignment Style: PD-N-ALI-CL
Station Northing

MNew Alignment

Easting

Element: Linear
POB () 10+000.000 4864512637
T3 0 10+059.251 4864530.831

Tg.“ge'?“a‘ N 72°0703.4" E
irection:

Tangential Length: 59.25

364020 954
3684077.352

£

data into file with selected file type.

6. Select Tools > Format Options in the Bentley Civil Report Browser.
7. Make the desired changes to the format of the generated report.
8. Select File > Save As in the Bentley Civil Report Browser to save the
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5.0 Profile and Vertical Alignment

5.1 Creating Profile

Before defining the vertical geometry, the existing ground profile along
the horizontal geometry needs to be extracted from selected OG surfaces.

1. Select Evaluation > Profile > Create Profile and the Create Profile
dialog will appear.

2. Click on Preferences button. Select and load named preference MTO.
3. Close the Preference dialog.

4. Click on the Source leaf. The Create field should be Window and
Data.

5. Check and make sure the Alignment is Examplel.

General )
» Ongmen: [Garer v, 4]

6. Click on General leaf. By default, the Set Name is set to the active
horizontal alignment Examplel.

7. Make sure surface ExI_OG is checked in the Surfaces list window.

T Create Profile

eate Profile : ample
[=5] Crete Profil Set Name Exampla1
> geneﬁ:ﬂ Direction Exaggeration
InDCTILrEIZ (® Left to Right Vertical: 0.
Offsets ) Right to Left Horizortal: |4
[Z3 Controls
5
% g;eds Surfaces:
(E3 Details Object Mame
{E Ascl [ Defautt Diefault
[] Rock DTM_Rock Survey [ ]
1 Swamp DTM_Muskeg Survey [
Mons
[ Apply ] [Pre{erences...] [ Close ] [ Help

8. Click on Controls leaf. Make sure the Elevation range and Station
range are not used.

9. Click Apply and select an insert point in AutoCAD.
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314 314

3z 3z
o 30
308 308
308 308
304 =17 - 304
302 = 302
300 300
298 = T T T T - 298
298 ] 71 295
294 294
292 292
290 290
10+000 10+100 10+200 10+300 10+400 10500

5.2 Updating Profile

After a profile is created, Update Profile command is used to add new
surfaces, offsets, and features to the existing profile, or refresh surfaces,
offsets, and features that have been modified in the existing profile.

The following steps will add Rock and Swamp surfaces to the profile.

1. Select Evaluation > Profile > Update Profile. The Update Profile
dialog will appear.

2. Inthe Profile Set field, if there is more than one profile set exists in the
drawing, select the most recently created set. A yellow frame will
appear around the selected profile set.

34 34
3z 33
30 D
acs 308
35 206
a4 T - 304
a2 = aoa
300 300
268 = — naB
266 ‘_ 1 098
s 234
252 232
2E0 280
110-+000 10+100 10+200 10+300 10+400 10+500

3. Click on Surface leaf. In the Mode field, select Display On.

4. In the available Surfaces list window, select Rock and Swamp
surfaces.
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5.

Note:
Refresh - replaces previously displayed graphics with up-to-

date data.

Display On - displays graphics not currently exist in the

profile.

Display Off - removes graphics (surfaces or features) from

the profile.

Click Apply.

314 314
312 312
310 310
a08 Exl_0G | o8
308 % 306
304 LT - 304
3oz = Wi 2302
300 = = 300
208 ety = =1

=L T { Rock I = - |
298 il — 1 I 296
294 I Swamp I 234
282 i I }—"H i 7a3
220 EEEEE 290
104000 10+100 10+200 10+300 10+400 104500

5.3 Creating Vertical Alignment

After extracting profile along the existing horizontal alignment, the
vertical alignment can be defined. The following PI input will be used:

het

Station Elevation
10+000 296
10+250  303.5
10+500  298.5

Check and make sure the horizontal alignment Examplel is the active
alignment.

Select File > New.

On the New dialog, select Geometry tab.

Set the dialog as following:

e Type: Vertical Alignment

e Name: Examplel

e Description: Center Line Finished Grade
e Style: PD-N-ALI-CL

e Curve: Parabolic
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Surface | Geometry

Type: |Vertical Aignment | [ Apply |
Mame: |Example1 | m
Description: | Center Line Finished Grade |
Style: [PD-N-ALICL v|
Curve Definition: | Parahalic w |

MName Diescription Style

Close

b

Click Apply and Close.

Check InRoads Explorer, make sure vertical alignment Examplel is
created under alignment Examplel and is active.

a

™

Select Geometry > Vertical Curve Set > Dynamics Settings.

On Dynamics Settings dialog, toggle on Station and type 50 in the
Station input field.

*

o

Toggle on Elevation and type 0.5 in the Elevation input field.

e Dynamics Settings

Chmamics Apply
Station: |5[:-_|}|}|}|

|

Elevation: |D_5D[}- |
[ Grade: |Z 00 |
|

|

[] Distance: |j 000

Constraint: | Length of Curve |+

10. Click Apply.
11. Select Geometry > Vertical Curve Set > Add PI.

12. Follow the prompt in AutoCAD Command Line, pick the first point in
the profile window at the profile start point station 10+000 around
elevation 296.
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Note: The Station and Elevation (toggled on) are rounded up or
down to the nearest value as specified in the data fields on the

Dynamics Settings dialog.

13. Follow the message in the bottom portion of InRoads Explorer
window, move the cursor in the profile window to the point at station

10+250 and elevation 303.5, then click to accept.

a08

308

304

302

300

288

286

254

292

250

312 :
= Geometry Preferences | ¢ »

310

Sta: 10+250.000 Elv: 303.500 g: 3.00
a0G
306
304 LT

i =
=
302 [ ]
——
300 -
=

298 e T ]
296 =] =]
794
792
80
10+000 104100 104200 104300 104400

104E00

14. Move the cursor in the profile window to the profile end at station
10+500 and elevation 298.5, and then click to accept.

A8

3o

Jo4

302

300

qﬁ%&)&

296

254

292

250

312 :
= Geometry Preferences | 4 &
310
Sta: 10+500.000 Elv: 298,500 g: -2.00
306
306
304 LT
il i | [

302 = ==

"‘—’ -_‘—\—\._\_\_\_\_
300 - HE

=

208 = e H
296 (= =
284
292
a0
104000 144+100 1042800 104300 104400

15. Right click twice to end the command.
16. Close the Dynamics Settings.

17. Select Geometry > Vertical Curve Set > Define Curve.

T04+E00

18. In the Vertical Curve section on the Define Vertical Curve Set dialog,
set Calculate By to K =1/ (g2 - gl) and for K Value, enter 40.
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'-: Define Vertical Curve Set

Vertical Pl
Define PVI By:

Station:
Elevation:
Entrance Grade:
Exit Grade:

Vertical Curve
Calculate By:

K Value:

Adjacent Curves
lpdate By:

[] Distance:

Station and Elevation

Len_gth D.f.Cur-.fe

Apphy
|
Close

+

] 4]
| +]

Design Calc...

Report...

Help

Select

19. Click Apply. The defined vertical curve is displayed and highlighted
in the profile window.

306

SDE

Shd

304

302

302

a0

300

298 ===

I

i

258

1\

246

256

294

254

292

292

z30
104000

1041080 104200

104300 104400

20. Click Close to dismiss the dialog box.
21. Save the geometry project.

5.4 Reviewing Vertical Alignment

290
104500

After creating the vertical alignment, the Review Vertical Alignment
command can be used to display information about the geometry of the
active vertical alignment. The vertical alignment review information can
be displayed in AutoCAD or saved as an ASCII file.

1.

Select Geometry > Review Vertical.
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Maode

Geometry Project: B <
Horizortal Alignmert: @ + ® Alignmert
Save As..
Vertical Alignment: Example1 I ﬂ O Bement
L . Append...
Froject Hame: E=xl = :
Description: Typical Exanple 1 IIHHEIII
Horizontal Alignment Hame: Examplel ;
Description: Hew Alignment
Style: FD-H-ALI-CL
Vertical Alignment Hame: Examplel IIIEEIII
Description: Center Line Finished Grade
Style: FD-H-ALI-CL
STATION ELEVATION
Element: Linear
FCE 104+000.000 296 .000
EVC 10+150. 000 300.500
Tangent Grade: 3.00
Tangent Length: 150. 000
Element: Parabola
EVC 10+150. 000 300,500
YFI 104+250.000 303 .500
EVC 10+350. 000 301 .500
WHIGH 104+270.000 302,300
Length: 200.000
Stopping Sight Distance: 14k . 788
Entrance Grade: 3.00
Exit Grade: —2.00
r = (g —-gl ) L: —2.50
K=1{g2 -9l }): 40.00
Hiddle Crdinate: -1.250
Elenent: Linear
EVC 10+350. 000 301 .500
FCE 104+500. 000 298 .500
Tangent Grade: —2.00
Tangent Length: 150. 000
4] | &

2. In the Mode section, select Element.
3. Click Next button to move along the alignment.

Note: As you move along the alignment, the element is
highlighted in the profile window.

4. When finish close the dialog.

5.5 Displaying Vertical Alignment

The Active Vertical command is use to display the active vertical
alignment without annotation. The geometry style associated with the
alignment when they are created will be used for displaying.

Select Geometry > View Geometry > Active Vertical.
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e ] [l )
306 306
304 =T | 304
-l
1
302 A SRS anz
| ——

300 - L 300
298 ET T T LT - 208
206 =] ] M 20
294 254
292 252
z50 250
10+000 10+100 10+200 104300 10+400 104500

5.6 Annotating Vertical Alignment

Use the Vertical Annotation command for more detailed annotation and
display. Predefined preference is used to display the alignment points,
tangent lines and vertical curves, and annotate the geometry.

1. Select Geometry > View Geometry > Vertical Annotation.

2. Make sure both the Horizontal Alignment and Vertical Alignment are
Examplel.

3. Click Preferences.

4. Select named preference MTO_Proposed and Load it.

5. Close Preferences dialog

6. Click Apply.

E
=
|
I
E
T

=
T

&

o

A0&

\é\ gic g 150.bo
| i
2 1%1;'25%02@
f' E\mesgni'}u

294

@
=

304 & 304
L T
.l = 2
30 R N Sebon
=3 71 — — i
Joéu e | ] g[A;_1 2 T g o
S [+ = — | [
P L = Y
T e | -
[ = =
2of ] [ 2ug
2
2

292

@
pact

zan 250
10+000 10+100 104200 104300 104400 104500

7. Use AotoCAD command to zoom in and view annotation.
8. Close the View Vertical Annotation dialog box.

5.7 Generating Vertical Alignment Report

The Review Vertical command can be used to report detailed information
about the geometry of the active vertical alignment. The information can
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be displayed in AutoCAD or saved to an ASCII file. Select different Mode
to review alignment or element information.

1. Select Geometry > Review Vertical.

2. Select ExI for Geometry Project, Examplel for Horizontal Alignment
and Examplel for Vertical Alignment.

3. Select Mode to review and report information in different format.

1Rev1ew Vertical Alignment

Geometry Project: | Ex1 w | Vode

Horizortal Alignment: | Eyample o = (&) Alignmert -
Vertical Alignment: | | J CJ Element
g |Example‘| v| ﬂ

Vertical Alignment Report also can be generated by InRoads XML
Reports command and used with a large number of style sheets.

1. Select Tools >XML Reports >Geometry.

2. On the Geometry Report dialog, type Examplel in the Horizontal
Alignments Include field.

3. Press Tab on the keyboard. The alignment Examplel will be listed in
the Selected window.

4. Check on the Include Vertical Alignments section.
5. Toggle on the Active option.

e Geometry Report

Harizontal Alignments Cogo Paints Aoply
Inchude:  |axample1 |j.—.] Include: || | ﬂ
Selected: Selected:
MName Descript... | Style MName Descript... | Style Filter...
Examplel MNew Alignm...PD-N-ALIC. ..
Include Vertical Alignments [ interval: | 000 _tJ
OH (& Active Limits
[JInclude Cart Alignments [] 5tation
B o Start | 0.000 |:J
[nclude Vertical Event Paints S | — | __“J
[JInclude Horzortal Event Paints
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6. Click Apply. Bentley Civil Report Browser is displayed.
7. Select Vertical AlignmentReview style sheet

B Bentley Civil Report Browser -
File Tools

Help

L uoAnd\l OCALS~ 1\Temp\RPT9F .xml

| \PROGRA~1\Bentley"|NROAD~1.11\XML Data‘en’

ListCoordinates xs| A
ListCoordinatesStation xsl |
Profile StationElevation xs|

Profile StationElevationASCl1 xs!
ProjectAlignment Listing xs|
ProjectAlignment Listing Detalls xsl
SettingOut Table xs!
SettingOut Table Deflaction xsl
SlewDiagram xs|
SlewDiagramLegacyFormat xs|

Traversexsl

TraverseCurve ASCllxsl

TraverseCurve ASCII2xsl
TraverseCurveASCII3xsl
TraverseEditASCII xsl

TraversePoirts xsl

Wertical Aignmert 3PercentGrade xs!

Wertical AignmentAndEvents xsl

Wertical AlignmentPointsXY xsl

Wertical Mignment Review xs|

Wertical MignmertReviewASCll xs

Wertical Alignmert Review Slope Difference xs!
Wertical Alignment Review XY xsl

Wertical Alignment Sight Distance Review xsl
WerticalEvents xs|
WerticalInterpolatedSlews xs|
VerticalRegressionPaintsReview xs|
WerticalSlew Diagram xs|

T T T e e e e e = = = e

i
i

]

23 Images

|=0 IntersectingAlignment Stations
|51 LandXML

(51 LegalDescription

[ LightRailManufacturing

[ MapCheck

51 Miling

1 Obsolete s
< 1

Horizontal Alignment:
Horizontal Description:
Horizontal Style:

Vertical Alignment:
Vertical Description:
Vertical Style:

Element: Linear
POB
BVC
Tangent Grade
Tangent Length

BVC

VPI

EVC

VHIGH

Length
Entrance Grade
Exit Grade
r=(g2-gl)/L:
K=1/{g2-gl)
Middle Ordinate

Element: Linear
EVC
POE
Tangent Grade
Tangent Length

Element: Symmetrical Parabola

Example1
New Alignment
PD-N-ALI-CL
Example?
Center Line Finished Grade
PD-N-ALI-CL
Station Elevation
10+000.000 296.000
10+150.000 300500
3.00%
150.00
10+150.000 300.500
10+250.000 303500
10+350.000 301.500
10+270.000 302 300
200.00
3.00%
-2.00%
-2.50
40.00
125
10+350.000 301.500
10+500.000 298500
-2.00%
150.00

8. Select Tools > Format Options in the Bentley Civil Report Browser.
9. Make the desired changes to the format of the generated report.

10. Select File > Save As in the Bentley Civil Report Browser to save the
data into file with selected file type.
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6.0 Typical Sections
6.1 Setting Up Project Template Library

MTO standard template library contains predefined typical sections,
components, and a point name list that point names are associated with
MTO standard symbology. The template can be used to create project
specific template library.

1. Select File > Save As.

2. On the Save As dialog, Change the Save as type to Template Libraries
(*.itl).

3. In the File name field, type in Examplel.

4. Click Save. A new template library Examplel is saved to the proper

project folder as defined in project default.

Save in: |lfji Standards v| Q ¥ m-

Y MTQ STD Templates.itl

I -ﬁ? Example 1.it I
My Recent
Documents

Desktop

My Documerts

9

My Computer

Cancel

File name: | Example1 vl s |
."Q Saveastype: | Template Libraries ") ~[| | |
My Network Help

5. On the Save As dialog, Change the Save as type to Projects (*.rwk).

6. Select Examplel.rwk from the file list window. Examplel.rwk will
appear in the File name field.

File name: |Examp|e1 ke b | [ Save l

Save as type: |Projec15 (" rwkc) vl [ Cancel ]
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7. Click Options then select Template Library tab.
8. On Project Options dialog, check both Add and Update options.

s Project Options

Surfaces | Geometry Project | XIN Preferences | Template Library | Foadway Design

Mare Options...
Add  Update | Template L... = File Mame

| B Exampla1 C:Inroads ProjectsExample 1%Standards Example 1.l

File Mame:

[ oK H Cancel ]

9. Click OK to close the Project Options dialog.
10. Click Save then Yes to confirm replace the existing project file.
11. Click Cancel to close the Save As dialog.

Note: MTO standard template library can be copied to the project
template library and added to the project file as described in section
2.3.

12. Select Modeler > Create Template. The Create Template dialog will
appear.

13. Select File > New > Folder.

14. Type in Examplel for the name of the new folder in the Template
Library window.

Template Library:

{25 CInmoads Projects'\Example 1%.5tar
EE Poirt Mame List
[ MTOD Library

£ = |

15. Double click on MTO Library > Complete Templates > Inner
Lane.
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16. Select template Type 3.

Template Library:
=3 Cnroads Projects"Example1'.Standards  Example 1 il A
*ZZ Point Name List
[Z3] Example1
=3 MTO Library
(3 Asphatt Shouldsr Types
[Z3 Boulevard Treatments
=5 Complsts Templates
(3 Inner & Outer Lane
=3 Inner Lane
= Type 1
= Type 1,2,24,3 5G Sub for Supers
= Type 2
= Type &for Supers

17. Select Edit > Copy.
18. Select folder Examplel.
19. Select Edit > Paste.

20. Double click folder Examplel. The standard template is copied to
folder Examplel.

Template Librany:
25 Cnroads Projects'Example1Standards  Example1 il
EE Poirt Mame List
] Example | |
= Type 3
=3 MTO Librany

21. Click File > Save.

Note: Project specific templates should be created/copied and
modified in the project specific folder.

6.2 Developing Example 1 Template

In previous section, a template is selected from MTO standard templates
library and copied to the project template folder. This template is going to
be modified to meet the specific project requirements.

1. Select the new copied template Type 3 in the Examplel folder.
2. Select Edit > Rename.
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Template Librany:

23 Clnroads Projects Bxample 1%.Standands  Bxample 1 il |~
"=Z Point Name List
=5 Example1
A

O Library

3. Type in a new name: Examplel Rock/Swamp.

4. Give additional information in the Description field in the Current
Template section.

Template Library: Cument Template

5 Cnroads Projects \Bxample 1%.5tan: Name: Example1 Rocle/Swamp
*ZZ Point Name List L :
) Description: | ndivided new construction with rock/swamp treatment
5] Example1

Example1 Rock/Swamp
&3 MTO Library

5. Click File > Save.

Note: During the process of customize the project template, save
the template library when the modification is worth saving.

Refer to Proposed Design in section 1 for parameters to be used in
the project template.

6. Change shoulder width to proposed design. In the template display
window, find and double click on the point L-TP-ES. On the Point
Properties dialog, go to Constraints section. Type -2.50 in the Value
field for the Horizontal constraint.

Constraints

Constraint 1 Constraint 2
Type: Horizartal W Slope w
Parent 1. [|.TPEP v| #| [LTPERS v| +|

[ Rollover Values. . |
| value: 250 (5] [s.00x B
Label: -Shid Width v Shid Cross Fal v
[] style Constraint:

7. Click Apply Then Close.

8. Find and double click on the point R-TP-ES in the template display
window. Type 2.50 in the Value field for the Horizontal constraint.
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Constrairts

Constraint 1 Constrairnt 2
Type: Horizontal v Slope v
Parent 1:  |pTP-EP v| #| [rTrEPS v| ]

[ Rollover Values
Value: 2.500 (=]] |-6.00

Label: Shid Width v Shid Cross Fal v
[ 5tyle Constraint:

(=]

9. Similarly, for partially paved shoulder width set Horizontal Constraint
value to -0.5 for point L-TP-EPS, and 0.5 for R-TP-EPS.
10. Change depth of asphalt top and base courses.
a) Set Vertical constraint value to -0.04 for point L-AB1-EP, AB1-CL,
and R-AB1-EP.
b) Set Vertical constraint value to -0.05 for point L-TA-EP, TA-CL,
and R-TA-EP.

11. Modify the shoulder on the left side. Zoom in and right click on L-
ABI1-EP. Select Delete Point from the pop-up menu.

Add MNew Component
Template Documentation Link. . .
Check Point Connectivity...
Delete Components

Change Template Crigin

Delete Constraints from All Points

Edit Point...
Add Constraint >
Delete Both Constraints

Delete Vertical Constraint

Delete Horizontal Constraint

Delete Point), L et
Delete Fram Companents (Make Mull)

Test Point Cantrols 3

Set Dynamic Origin Cirl-D

12. From the Delete Point dialog, select L-Asphalt Shoulder Top Course
from the list window.
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=

Select Shapeis) to Delete Paint From: oK

Asphalt Base Course 1
Asphalt Top Course Cancel
L-Asphalt Shoulder Base Course

x|
[ ok |
LJISranular Shnulde —

13. Click OK. The point L-AB1-EP is deleted from the partially paved
shoulder component.

14. Right click on the line between points L-PPS1-EPS and L-TP-EP.
From the pop-up menu select Insert Point.

Add New Component

Template Documentation Link...
Check Paint Connectivity. ..
Delete Components

Change Template Crigin

Delete Constraints from All Points

Edit Component. ..

Insert point k
Unrerge Component Points
Set Component Display Rules bt

= A SHIE A 3 &
Delete Component

b
Set Dynamic Qrigin Ctrl-D

15. Move the active point curser on to the line between points L-TP-EP
and L-AB1-EP, then click. A new point is added to the shoulder
surface course component.
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Undo Last
Cancel

Set Dynamic Origin- Ctrl-D

17. Double click on the newly created point. The Point Properties dialog
will appear. On the Point Properties dialog, select EP from the Name
drop-down list.

: Point Properties

Name: I
e \ vamide AL

[ Use Feature Name Ovemide: BL
Surface Feature Style: BC

=
Altemate Surface: BRK

'EE Mext =

cu

=

]

oo I Top Course

EEI

EEQ

EP

EPS k

ER [EF]

18. The Name field is populated with the selected name EP and the
Surface Feature Style is changed to the style associated with the point
name EP.
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MName: v ﬂ

s - veride:
[] Use Feature Name Ovemide: Closs

Surface Feature Style: Edge of Pavemert
< Previous

Atemate Surface: "
Meat >

19. Rename the point name to L-PPSI-EP. Click Apply. Set the point
constraints as following.

Constraints

Constrairt 1 Constrairt 2
Type: Horizontal v Vertical v
Parent 1. [|.Tpgp v| #| [LTPer v #|
Value: 0.000 BEE (=]
Label: w w

21. Set Vertical constraint value to -0.05 for point L-PPS1-EPS.

22. Right click between the shoulder top course and base course
components. Select Delete Component from the pop-up menu.
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L-TP-EP

Add Mew Component

Template Documentation Link...
Check Paint Connectivity. ..
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Component...

Insert point

Add Paint

Merge Components Test...
Unmerge Component Points

Set Component Display Rules

Set Dynamic Origin Ctrl-D

23. From Component Selection dialog, move the curser to select L-Asphalt
Shoulder Base Course from the list. The component is highlighted in
the template display window.
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25. Right click on point L-AB1-EP and select Delete Point.
26. Select L-Granular Shoulder from the list then click OK.

&

Select Shapeis) to Delete Paint From: oK

Asphalt Base Course 1
Asphaltt Top Course Cancel

27. Right click on point L-TA-EP and select Delete Point.
28. Select L-Granular Shoulder from the list then click OK.

30. Right click on point L-TP-EP and select Delete Point.
31. Select L-Granular Shoulder from the list then click OK
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32. Right click on the line between points L-PPS1-EPS and L-TA-EP.
From the pop-up menu select Insert Point.

33. Move the active point curser on to the point L-PPS1-EP then click. A
new point is added to L-Granular Shoulder component at L-PPS1-EP.

34. Right click on the point and select Finish from the pop-up menu. A
green cross is shown on the point L-PPS1-EP.

35. Right click on the point L-PPS1-EP and select Merge Points from the
pop-up menu.
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Add Mew Component
Template Documentation Link. ..
Check Point Connectivity. ..

Delete Components
Change Template Origin
Delete Constraints from all Points

Maove Point
Edit Paint...
Add Constraint

Delete Point Test
Delete From Components (Make Mull)

Test Point Controls *

Set Dynamic Origin Ctrl-D

36. Select point L- From the Delete Point dialog.

L-TP-EP
1

L- TP Delete Point

| L-PPS1-EF
= L-

X

37. Click on the selected point to delete it.

38. Repeat steps from 11 to 37 to modify the shoulder on the right side.
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R-TP-EP

{-PBLTER

39. Change the Vertical Constraint value to -0.09 for both points L-TA-

AUX and R-TA-AUX.

40. Right click on point L-TA-ER and select Edit Point. Set the point

constraints as follow:

Constraints

Constraint 1
Type: Slope i
Parent 1: L-TP-ER “ ﬂ
Parant 2; Fl
Value: 93,377 E]
Label: Granular Side Slope |+

[] style Constraint:

Constraint 2
Vector-Offset w
L-TAALX
L-TA-EP

n nnn
(TR

<%
oE3EY

41. Select point R-TA-ER and set the point constraints as follow:

Constraints

Constraint 1
Type: Slope i
Parent 1: R-TP-ER w ﬂ
Parant 2; Fl
Value: 33,933 E]
Label: Granular Side Slope |+

[] style Constraint:

Constraint 2
Vector-Offset w
R-TA-ALLX
R-TA-EP

n nnn
-uluuy

Note: When modify an existing templates, some point constrains
may get lost because of deleting other points. Make sure proper

constraints are maintained.
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42. Verify that the Vertical Constraint value is 0.15 for points L-TB-EP,
TB-CL, R-TB-EP.
43. Set the Vector-Offset constraints for L-SG-GR and R-SG-GR as

follow:
Constraints
Constraint 1 Constraint 2
Type: Wector-{Offset v Vector-{ffset hd
Parent 1: L-SE-AL0 w ﬂ R-5G-ALX b ﬂ
Parent 2: L-S5-EP “ ﬂ R-5G-EF A ﬂ
Value: 0,000 0.000 (<]

Label:
L-SG-GR R-2G-GR
[] Sty

Rock Shatter Components

1. Delete both L-Rock Shatter and R-Rock Shatter components from the
template.

=L oH-tO M g

2. Insert R-Rock Shatter component from End Conditions folder in
MTO library using the predefined component Rock Shatter — Inner
Lanes. Drag and drop the component under Granular B component and
slightly right of the centerline so the prefix “R-“is attached to the
point name. Select R-Rock Cutl as its parent component.
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-SH12

o _R-SHM

3. Find points R-SH1, R-SH2, R-SH3 and R-SH4 to the right of the
centerline from the component inserted in step 2, and set constraints

as:
R-SH1
Constraints
Constraint 1 Constraint 2
Type: Horizantal v Vertical -
Parert 1. [sGcL v 4| [secL v| #|

s - noann noann
Vaue:  [0000 [ [oow B

R-SH2
Constraints
Constraint 1 Constraint 2
Type: Horizortal v Vertical v
Parert 1: R-5G-EP v ﬂ R-5G-EP v ﬂ

: nonnn nonnn
Valoe: (0000 [ [oom B

R-SH3
Constraints
Constraint 1 Constraint 2
Type: Horizontal w Vertical w
Parent 1: R-5G-ALY w ﬂ R-5G-ALX hd ﬂ

A¥ - noann noann
Valie: (0,000 @ [oow B

Constraints
Constraint 1 Constraint 2
Type: Vector-Offset v Horizantal -

Parert 1. [R.5H2 R-5G-GR v| #|

<

[+ |+

Parent 2: R-SH3

Value: Y Y

<
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%BRTWEER

R-TE-

RAAALER

4. Insert L-Rock Shatter under Granular B component and slightly left
of the centerline. Select L-Rock Cutl as its parent component. Delete
points L-SH2, L-SH3, L-SH10 and L-SH11.

F=LAH-t0sde obg

5. Set constraints for points L-SH1 and L-SH4 as:

Constraints

Constrairt 1
Type: Horizortal
Parert 1: SGLL
Value: 0.000
Constraints

Constraint 1
Type: Horizantal
Parert 1: L-5G-GR
Value: 0000

(IRLLL

w

v+
8

Constrairt 2
Vertical hd
5GCL v| #|
0.000 (=]
Constraint 2
Wertical w
L-5GGR v| #|
0.000 (=]
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SRR CTpep — TBCT ———5 RHERARE

B creN S S - L R e
g __—'_'_'-'-—-—

e REBTALS

-—%___R-SHH

F= Aot M0 g -

6. Add a Null Point to check the rock presence for component L-Rock
Shatter. Right click in the template edit window, from the pop-up
menu, select Add New Component > Null Point. Move the cursor to
point L-SH12 and click on it. Set the newly created null point as
shown below.

: Point Properties

Name: LRKCHK v| #|
e ! S
[ Use Feature Name Ovemide:
Surface Feature Style: Rock Cut w -
= _c Previous
Altemate Surface: _
Member of :
Constraints
Constraint 1 Constraint 2
Type: Vector-Offset w Project To Surface |+
Parent 1: SGLL ¥ ﬂ Ary Direction hd
Parent 2: L-5G45R w ﬂ
Walue: -0.300 rock] A
Label: w -

] 5tyle Constraint:
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Note: The target surface name rock for the Project To Surface
constraint is typed in by user and will be used as a Target Alias.

7. Click on point L-SH1 and change the constraints as follow:

L-SH1

Caonstraints

Constraint 1 Constraint 2

Typs: | Harizartal Minimum | | Vector-Offset w |
Parent 1! [RsG.p v #| [secL v| #|
Parert 2 [LRKCHK v| #| |Lscer v| #|
Valus: 0.000 | 0.000 [[=]
Label: | V| | v|

[ 5tyle Constrairt:

H o]

8. Right click in the template edit window, from the pop-up menu, select
Add New Component > Null Point. Move the cursor to point R-
SH12 and click on it. Set the newly created null point as shown below.

T: Point Properties

Name: RAKCHK v| | [ ooy )
[ Use Featurs Nams Ovemide: | | Cloze
Surface Feature Style: | Rack Cut v| -_, Previ
Altemate Surface: | v|
Mext =
Hel
Member of
Constraints
Constraint 1 Constraint 2
Type: Vector-Offset “ | | Project To Suface  |» |
Paent 10 [5GCL v| #| [Any Direction v |
Parent 2: | R-SG-EP v | ﬂ
Valus: 0.300 | |mck v|
Label: | v | v
] 5tyle Constraint:
H o ]

9. Click on point R-SH1 and change the constraints as follow:
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R-SH1

Constraints

Constraint 1 Constraint 2
Type: | Horizontal Minimum |+ | Wector-{ffset hd |
Parent 1:  [RsGEP v| #| [secL v| #|
Parent2: [ RKCHK v| +| [RszEp v| #|
Valug: 0.000 | 0.000 [[=]
Label: | V| | v|
[ 5tyle Constrairt:

10. Edit point properties for points L-DI, L-DO, R-DI and R-DO to turn
off the Check for Interception option in the End Condition
Properties field. Do not change the constraints.

T Point Properties

Mame: | = | iJ I Apply

(%]

] Use Feature Name COvemide: | | m
Surface Feature Style: | Bottom of Ditch - Lt |+ | :
_: Py
Altemate Surface: | v|
Ment >
End Condition Properties

[ 1Check for Interception Member af:
L-Rock Cut

[ ]Do Mot Construct

Canstraints

Constrairt 1 Constraint 2
Type: [ Slope v | Vertical v|
Parent 1:  [| 5GGR v| #| [Lseer v| +|
Parent 2: [P
Walue: |33_335.-= | B 0.250 | B
Label: | v | | w |
] 5tyle Constraint;

11. In order to make rock shatter components (left & right) work properly,
display rules need to be added to the template. Double click on the L-
Rock Shatter component, and then click the Edit button. The
Component Display Conditional Expression dialog appears. Click Add
button to add following display rules.
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Template Display Rules

Mame = Type Expression Test Yalue | Result
Rulel  Horzontal L-RK-CHK - 5GCL = 0.000 True
Rule2  Horizortal L-RE-CHKE - L-DO > 0000 Tue
Rule3  Horzortal R-REACHK - SGCL > 0000 True
Ruled  Horizortal R-REACHK - R-DO ¢ 0000 Tue
Rule®  Component is Digplayed  L-Rock Cutl True
Rule& Component is Displayed  R-Rock Cutl True

Select rules from the Template Display Rules list to construct the
conditional expression for L-Rock Shatter as shown below:

Conditional Expression for L-Rack Shatter Component
{ Rule1 AND Rule2 ) OR Ruleb

[anp | [ or | [moT | [ « ][ ) ] [Selected Rue |

Select rules from the Template Display Rules list to construct the
conditional expression for R-Rock Shatter as shown below:

Conditional Expression for R-Rock Shatter Componert
[ Rule3 AND Ruled ) OR Ruleé

[ano | [ or | [noT | [ ¢ ][ ) | [selected Rue

Components Over Swamp

1. Add an End Condition to check the swamp presence. The Swamp
Check component will be based off the L-SG-GR point. Zoom in to
the point L-SG-GR.

2. Right click and select Add New Component > End Condition. Give
the component a name Swamp Check and set the Style as Muskeg.
The Target Type set to Surface and type swamp in the Surface field.
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Current Component

Mame: |Swamp Check | Style: Muskeq v |
Target Type: |Surfau:e v| Priority: |1 |
Surface |m A | [] Benching Count: | |
E M : stum | |

Horizontal Vertical | |

Offsets: 0,000 Rounding Length (0,000 |

Note: The target surface name swamp in the Surface field is typed
in by user and will be used as a Target Alias.

3. In the template edit window, give two points to define the end
condition. Move the point curser close to the point L-SG-GR and
click, then move the point curser close to the point L-TS1 and click.
Right click and select Finish from the pop-up menu. Double click on
the end condition component created just now. The component will
have the following properties:

-F: Component Properties

Name: [Ewamp Check] # Apply
[] Use Name Ovemide: | : - | Close
Description: | | < Previous
Style: Muskea bt | I
Parent Component: |_ a | ﬂ

Diisplay Rules: | | Edit... e

[] Exclude From Trangulation
End Condition Properties

Target Type: |Surfac:e v| Priority: |-|

Surface swamp w | [] Benching Court: |
Horizortal Vertical iz | -

Offssts: [0.000 Rounding Length | 0.000

4. Edit the component points. The first will be constrained to the L-SG-
GR point with 0.001 meter vertical offset. Double click on the first
point and set the point name and constraints as follow:
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; Point Properties

Mame:
] Use Feature Mame Ovemids:
Surface Feature Style:

Altemate Surface:
End Condition Properties

Check: for Interception
Place Point at Interception

[ ]Do Mot Construct

Muskeq

Member of:
Swamp Check

4
(=]
[z
m b

Apph

< Previous
Ment >

Help

Canstraints
Constraint 1 Constraint 2
Type: Slope - Vertical “
Paernt 1: | LsGGR v| #| [Lseer v| [
Parert 2. ]
Value: 50.00% <] [0om
Label: v w
] 5tyle Constraint;

5. Double click on the second point and set the point name and

constraints as shown below. The End Condition Properties should
select Check for Interception, End Condition is Infinite and Do not

Construct.
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; Point Properties

Mame: SwampCheck A ﬂ Apply
[] Use Feature Name Overmide:

o
urface Feature Style: Muskeg ~

Altemate Surface: w

End Condition Properties Help
Checl for Interception Member of :

Swy Check
Place Point at Interception Bl
End Condition is Infinite

Do Mot Congtruct

Caonstraints

Copnstraint 1 Constrairt 2
Type: Slope v MNone w
Parent 1: L-5GGR w ﬂ
Parent 2: ]
Walue: 50.00% E]
Label: v

[ Style Constraint:

LTS

SwampCheck

6. Right click and select Add New Component > Constrained (or
Unconstrained) to create a closed shape component and name it
Swamp Excavation. Make this component as the child component of
the Swamp Check component. The two lower points of this component
will be called ToFirmBottom and two up points will be called ToOG.

LAS

L- T:."Z" 1 R-TE T o0G
pSwampCheck
- ToFirmBottom R-ToFirmBottom
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7. Set the component and point properties as follow:

Swamp Excavation

b Component Properties
Name: [Ewarp Excavatior 4] Aoply

[ Use Name Ovemide: | |

Diescription: | |
Style: Muskeg BExcavation W | [#] Close Shape
Parert Componert: | Swamp Check I | ﬂ

Digplay Rules: | | [ = ] Help

Exclude From Trangulation

L-ToFirmBottom

T Point Properties

Name: [L-ToFimEton IR e N I

[ Use Feature Name Ovemide: || -ToFim Hotic | m

e Pt e Muskeg Backfl | —

Altemate Surface: | v|
-_Nead 3

Member of:
Swamp Bxcavation

Canstraints

Constraint 1 Constraint 2
Type: | Slope v | | Project To Suface |||
Parent 1: SW-5GGR v | j—_] Any Direction i |
Farent2 ] [Rollover Values
Walue: £0.00% | B |swamp v |
Label: | v vl
] 5tyle Constraint;

Note: 1f you set the Project To Surface constraint before the other
constraint which defines the projection direction, the component
may not look exactly the same as it was shown in step 6. This will
not affect the component behaviour in Roadway Designer.

InRoads Typical Example 1 — Version 1.0 Page 70



R-ToFirmBottom
T Point Properties
Name: [F-ToFim ottor R N I
[] Use Featurs Name Ovemide: | R-ToFimBotta | Close
Surface Feature Style: | Muskeqg Bacldil v| -___ Previ
Altemate Surface: | v|
Mext =

(X
I

Member of:
Swamp Bxcavation

Canstraints

Constraint 1 Constraint 2
Type: | Slope v | | Project To Surface | % |
Paent 1. |RsGGR v| #| [Any Direction |
Parert 2. ] [Rollover Values
Walue: -50.00% | B |swamp v |
Label: | v vl
] 5tyle Constraint;

SrEanE etical ()8t Range

L-ToOG
- Point Properties E
Name: [L-To0g] v| #| [y ]

[ Use Feature Name Overmide: | | -TolG | e

Surface Feature Style: | Mugkeq Backdil v| -
_: B

Altemate Surface: | v|

Member of:
Swamp Excavation

Constraints

Constrairt: 1 Constraint 2
Type: | Slope v | | Project To Suface |# |
Parent 1: | L-ToFimBattom v | j’j |-”"l'f}' Direction B |
Parent 2: [ | Rollover Values
Value: 10000.00% =] |og v
Label: | vl | v/
[ Style Constraint:

11}
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; Point Properties

Mame: v ﬂ Apphy

] Use Feature Mame Ovemids:

Surface Featurs Style: Muskeg Backdil s
‘
-

Altemate Surface:

Member of:
Swamp Bxcavation

Congtraints

Constraint 1 Constraint 2
Type: Slope “ Project To Suface |»
Parent 1: R-ToFimBottorm |+ ﬂ Ay Direction w
Parent 2: I
Value: 10000.00% (] |oa 4
Label: v w
] 5tyle Constraint;

8. For Swamp Excavation, two more child components need to be
created:

e Swamp Backfill
e Fill (Earth fill 2H: 1V)

a) Swamp Backfill component:

The two lower points will be the point L-ToFirmBottom and the point
R-ToFirmBottom. Two up points L-MU-OG and R-MU-OG are
constrained with 2:1 slope from L-SG-GR and R-SG-GR respective.
Both points are projected to OG surface.

L-ToOG KML.-0G ML R ToOG
L S S . Y - 1 Ry ToOG

l SwampCheck L
¢ToFirm Bottom 1« ToFirmBottomn

] 7 [ T [ .
=t oH-tE e b g >
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The Swamp Backfill component will have Muskeg Backfill for Style
and Swamp Excavation for Parent Component.

- Component Properties

MNea =

Parent Componernt: |Swam|:| Excavation |+ | ﬂ

Lisplay Rules: | | Edit Help

Exclude From Triangulation

Mame: Swamp Backdil |ﬂ
[] Use Name Ovemide: | |
Description: | |
Style: Muskeqg Backdill v | [¥] Close Shape

Point L-MU-OG and R-MU-OG are set as shown below. The surface
name for the Project To Surface constraint is typed in by user and used
as a Target Alias (work with multiple surfaces without having to
modify the template from the template library).

L-MU-0OG
T Point Properties bz
Name: [Lmuog v| # [ ooy ]
[ Use Feature Name Ovemide: | 0G | Elpas
Surface Feature Style: ! Muskeg v| -___ Previ
Altemate Surface: | v|
Mext =
-_H |
Member of : =
Swamp Backfill
Constraints
Constrairt 1 Constraint 2
Type: | Slope v | | Project To Suface % |
Parert 1:  [.sG.GR v| #| [Any Direction |
Parent 2: I ollover Values
Walue: R0.00% | B |Dg M |
Labe!: | v | v |
[ 5tyle Constraint:
00
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R-MU-OG

= Point Properties

Mame: T ﬂ

[] Use Feature Name Overide:

Surface Featurs Style: Muskeq L
< Previous
=

Altemate Surface;

Meat >
Help
Member of:
Swamp Bacidill
Constraints
Constraint 1 Constraint 2
Type: Slope L Project To Surface |
Parert 1: R-SGGR w ﬂ Ary Direction A
Parent 2: IF]
Walug: -50.00% E] og B
Label: w w
] Style Constraint:

b) Fill component

Create the Fill component from the subgrade layer. All the points on
the subgrade layer will be used as Fill component upper points. There
are five lower points are added to the component. From left to right
they are L-EF-OG, L-EF-EP, EF-CL, R-EF-EP, and R-EF-0G. All
the points are projected to OG surface. Points L-EF-OG and R-EF-
OG are constrained with 2:1 slope from L-SG-GR and R-SG-GR
respective. Points EF-CL, L-EF-EP, and R-EF-EP are horizontal
constrained to EP and CL points.

L-EF-0G
OL-BER/BHS - - -

InRoads Typical Example 1 — Version 1.0 Page 74



The Fill component will have Fill for Style and Swamp Excavation for
Parent Component.

- Component Properties

Mame:

Description:
Style:
Parent Companent:

Display Rules:

[ Use Name Ovemide: | |

[] Bxclude From Triangulstion

[ |+

| | < Previ

| Fill W | Close Shape
_Ne:-i =

|Swam|:| Excavation |w | ﬂ

| | ()

Points L-EF-OG, L-EF-EP, EF-CL, R-EF-EP, and R-EF-OG are set as
shown below. The surface name for the Project To Surface constraint
is typed in by user and used as a Target Alias

L-EF-0OG

T Point Properties

U [E9

Name: [LEFog] v| & ooy
[ Use Feature Name Overmide: | EF | Sl
Surface Feature Shle: | Fill v| -_
Atemate Surface: | v|
[ e ]
Member of: =
Fill
Constraints
Constrairt: 1 Constraint 2
Type: | Slope w | | Project To Surface |w |
Parent 1: | LSEGR w | j—_] Ay Direction b |
Parent 2: [l
Valus: 50.00% |[=) |ng v |
Label: | vl | v/
[ Style Constraint:
D0
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L-EF-EP

== Point Properties z
Name: [LE-ER v| 4 (Cor ]
[] Use Featurs Name Ovemide: | | -EF-EF | Close
Surface Feature Style: | Edge of Pavement v| -___ Previ
Altemate Surface: | v|

Mext =
-H |

Member of: =+

Fill
Canstraints

Constraint 1 Constraint 2
Type: | Horizantal w | | Project To Suface | |
Paent 1. [ Lsg£p v| #| [Any Direction |
Valus: 0.000 | B |UEI 4 |
Label: | v v
] 5tyle Constraint;
EF-CL

T Point Properties

Mame: | v| i; [

Apply

[ Use Feature Name Overmide: | EFCL

| Close

Surface Feature Style: |Cer|ter|ine Alignment v|

Altemate Surface: |

Y Ge)

zortal Vertical

Member of:

Fill
Constraints

Constraint 1 Constraint 2

Typs: | Horizantal w | | Project To Suface [+ |
Parent 1: |5(3.c|_ v | j—j |l‘-n} Direction V|
Walue: 0.000 | E] |'3§l % |
Labol: | vl vl
] 5tyle Constraint:
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R-EF-EP

T Point Properties
Name: [REFEP) v| #| [ ooy

] Use Feature Name COvemide: | EF-EP | m
Surface Feature Style: | Edge of Pavement v|

(X
.l

Altemate Surface: | v|
(e ]
Member of: =+
Fill
Canstraints
Constraint 1 Constraint 2
Type: | Horizantzl v | | Project To Surface [+ |
Paent 1. |RsGEp v| #| [Any Direction |
Valus: 0.000 | B |UEI 4 |
Label: | v v
] 5tyle Constraint;

orizortal Vertica Both Range

R-EF-0OG
- Point Properties z
Name: [REr05 v| #| [y ]
[] Use Feature Name Ovemide: | R-EF-0G | Sl
Surface Feature Style: | Fill V| -, :
Altemate Surface: | v|
Meod =
-_H |
Member of: -
Fill
Constraints
Constraint 1 Constraint 2
Type: | Slope v | | Project To Suface |# |
Parent 1: | R-5G-GA v | j—j |l‘-n} Direction v |
Parent 2: I:‘ Rollover Values
Walue: R0 .00 | E] |ng i |
Labol: | vl vl
[ Style Constraint:
orizontal Vertica Both  Fange
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9. For Swamp treatment, two components for backfill with swamp
material (none embankment) need to be created:

e L-Swamp Backfill
e R-Swamp Backfill

a) L-Swamp Backfill

Start from L-ToFirmBottom point, gp through the point L-MU-OG,
and then go to the final point L-SwampBackfill. The point L-
Swampbackfill located on the left side of the point L-ToOG with 0.5:1
slope from the point L-ToFirmBottom and project to the OG surface.

L-SwarnpBackfill L-ToOG

LTS

pSwampCheck

S ToFirm Bottom

The component and the point properties are set as:

Component L-Swamp Backfill

b Component Properties

I = by . 5 .
[] Use Name Cvemide:
DESCI’iptiDI'IZ
< Previous
Style: Muskeq w Close Shape
Mezt =

Parent Component: Swamp Check " ﬂ

Digplay Rules: Edit

Exclude From Trangulation
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Point L-Swamp Backfill

; Point Properties

Mame: -SwampBackdil v ﬂ Apph
] Use Feature Mame Ovemids:

Surface Featurs Style: Muskeg Backdil s
= < Previous

(R
(=]

[z

m b

Altemate Surface:

Ment >

Member of:

L-Swamp Bacldil
Canstraints

Constraint 1 Constraint 2

Type: Slope “ Project To Suface |»
Parent 1: L-ToFimBattom w ﬂ Ay Direction w
Parent 2: I
Valug: -200.00% E] og B
Label: v “

] 5tyle Constraint;

b) R-Swamp Backfill

Start from R-ToFirmBottom point, gp through the point R-MU-OG,
and then go to the final point R-SwampBackfill. The point R-
Swampbackfill located on the right side of the point R-ToOG with
0.5:1 slope from the point R-ToFirmBottom and project to the OG
surface

R-Swam pBackfill

4 =
[-ToFirm Bottom
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The component and the point properties are set as:

Component R-Swamp Backfill

b Component Properties

Mame: H—Swam Backdill |ﬂ

[ Use Name Qvemde: | |
Description: | |
Style: Muskeg 3 | Close Shape
Parent Componert: | Swamp Check v | ﬂ

Digplay Rules: | | Edit...

Exclude From Trangulation

< Previous
Mest =

Help

Point R-Swamp Backfill

== Point Properties
Name: [5:-Swamp Bclil JERA I N I

] Use Feature Mame Ovemids: | TR | m

Surface Feature Style: | Muskeg Backfil v| e

Altemate Surface: | v|
-_Nead x

Member of:
R-Swamp Backdill

Canstraints

Constraint 1 Constraint 2
Type: | Slope v | | Project To Suface |w |
Parert 1: | R-ToFimBattom v | ji’_] |-”‘J'f}' Direction B |
Parent 2: O | Rollover Values
Value: 200.00% I[] |og v
Label: | w | | hd |
] 5tyle Constraint;

e e o BEHEE
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7.0 Roadway Modeling

7.1 Roadway Designer Overview

InRoads Road Designer is a highly interactive work flow that allows user
to perform a majority of the road design functions. The main dialog has 3
views in standard mode and 4 views in superelevation or overlay mode.
User will see the design results simultaneously in plan, profile, and the
cross section at the current station. This command is also used to create
new design surfaces that represent a new roadway or other type of surface.

Before running Roadway Designer, you must have:

A horizontal and vertical alignment or a surface feature that defines
the location of the roadway.

One or more existing surfaces.

One or more templates to define the proposed typical section(s).

7.2 Creating Corridor

1.

© %N U AW

Select Modeler > Roadway Designer. The Roadway Designer dialog
appears with three view windows.

Select Corridor > Corridor Management.

On the Manage Corridors dialog, type Examplel in the Name field.
Set the Surface Symbology to DTM_Proposed.

Set the Type to Alignment.

Select Examplel for the Horizontal Alignment.

Select Examplel for the Vertical Alignment.

PI Rounding Tangent set to 0.000

. Toggle off the station Limits for apply to the entire alignment.

10 Click Add to create the corridor.
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r :

~ [B]x]
Name: |Exampla1 Limits -“

i - [ station
Surface Symbology: OTM_Proposed v Close
Type: Alignment w J
Horizontal Alignment: | Bvample 1 v ﬂ
Wertical Alignment: Exampla1 "
Pl Rounding Tangent: |0 ooo
Comidors:
Mame Type Source Name Start Station Stop Station

Examplz1 Alignmert BExample1 0+000.000 10+500.000

11. Click Close to dismiss Manage Corridors dialog.

Close Help

s

v
=0 *
Comidor: Example ~|| Station: (1] < | [10-000.000 |
Active Surface: gy pg v | gn Interval: 0.000
Template: Display Mode: (&) Nomal
O Superelevation
O Overay

12. Click File > Save As. The Save Roadway Design As dialog will
appear. The location will be ... \Example I\Corridors as defined in the
project default.

13. For Save as type, select Roadway Design (*.ird).
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14. For File name, type Examplel .

15. Click Save and close the Save As dialog.

16. Go to InRoads main menu, select File > Save As to update the project
file with newly created Roadway Design file.

7.3 Inserting Template Drops

With an active corridor in place, the template drops can be added to the

roadway design.

1. On the Roadway Designer dialog, select Corridor > Template Drops.

The Template Drops will appear.

2. In the Library Templates window, select Examplel > Examplel
Rock/Swamp. The template that was created in section 6.2.

3. Change the Interval to 10 and the Station should be 10+000.000.

4. Click Add. The selected template is added to the Current Template
Drops list.

et Template Drops

Comidar: :.Ef.ample'l )

| 4
i

Station:  [10+000.000

(Fen R TR

Interval: (10000

(TRT LT,

Library Templates:

=5 Bxample1
B@mple1 Rock/Swamp
(B3 MTO Librany

Cument Template Drops:

Station | Interval | Template

Bxample1 Rock.. M/A

-I.- nrn -Ir- nn
uTuUuy.... u.uuuy

: = C:"-.Inn:nadé .Prc;ject.s':-..E.:f.amﬁ.l.e'I"-:.S{and.ard.s-':-..E.:f.amﬁ.I.e 1".'r.tl : [:]

Enable Tra...

Library
REE C:\Inroads Project..

Rewi...

5. Close the Template Drops dialog.
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s Roadway Designer - C:\Inroads Projects\Example 1\Corridors\Example1.ird

File Corridor Superelevation Tools Overlay Tools

Close ] [

+—ho+H-t0a ' >

Blaks
Process Visible Range
Display Mode: () Nomal
O Superelevation
O Overay

Comidar: + | Station:

Example1
Active Suface: | £e1_0G v| g Interval: 10.000

Template: Example1 Rock/Swam

6. Click File > Save to save the roadway design file with template drops.

7.4 Applying Superelevation

Superelevation is used to control the control the cross-fall of roadways in
areas of horizontal curves. InRoads provides tools to create, display, and
report Superelevation in the roadway design process.

1.

Select Tools > Application Add-Ins. From the Available list window
on Application Add-Ins dialog, find and check the Variable Manager
Add-In.

= Application Add-ins

Available: 0K
|:| Traverse Edit Add-In s
[ ]Upload Trimble Add-In

WlVarcble Mansger Addn |
D"u“le;'; Bathymetric Elevation Add-In

D"v“le;a' Drainage as Solids Add-In

Cancel

Help

2. Select Tools > Variable Manager. From the Variable Manager

dialog, find and turn on the Modeler — 1% Superelevation Points.
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- Variable Manager @@@

|:| Survey - Bdend Alignment Attributes S Apphy

|:| Survey - JPT Parsing Configuration

I:‘SLIF\-'E}' - Modifications to Trimble DC Import
[B4|Modeler - 1% Superelevation Points

Df-a'lu:u:leler - Constant Grade Change for Outsic

Df-a'lu:u:leler - Mormal Crown to Full Super Rever

Description

Adds points into the control lines created with the superelevation
wizards at the location where the outside lane is at 1%. This is
specific to the Ontario Ministry of Transportation.

3. Select Modeler > Roadway Designer.

4. Click on the Process All button and set the Display Mode in the lower
right corner to Superelevation.

- Roadway Designer - C:\Inroads Projects\Example 1\Corridors\Ex1.ird

File Corridor Superelevation Tools Overlay Tools

Close ] [ Help

ey >v oy gy R

Coridor: Example1 w|| Station: (1] [ < | [10-000.000 CIE) +

Active Suface: | g1 oG v| g Interval 10.000
Template: Example1 Rock/Swam Display Mode:

5. Select Superelevation > Create Superelevation Wizard > Table.
The Table Wizard dialog will appear.

6. Click the browse button icon [ to the right of the Table input field.
The Open Superelevation Table dialog box will appear.

7. Navigate to ...\Examplel\Standards folder. Select the superelevation
table MTO_06_80k.sup.
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Open Superelevation Table

Look in: |l§ Standards v| Q2 =R
. i vro_os_soksup  [E|MTO_08_70k.sup
§ %3 =i vro_os_sok.sup [ MTO_08_80k.sup
0 Elecet M'I'O_DE-_BDk.sup rﬂo_us_guk.sup
Documents | | MTo_n6_7ok.sup IS MTO_08_100k.sup
— BRI = vmo_os_11ok.sup
[ [Fmro_vs_otksup  [EMTO_05_120k.sup
Desktop MTo_ua_muk.sup [e=f mTo_o8_130k.5up
MTO_06_110k.sup
: MTG_05_120k.5up
___j MTO_06_130k.sup
My Documerts Bl
MTO_08_50k.sup
%j MTO_03_50k.sup
My Computer
File name: |l~"|TO_E-E_?>L"k.sup A | I Cpen ]
e Files of type: | Superelevation Table [ sup) R | [ Cancel l

8. Click Open.

9. Calculate the tangent runout and enter in the Specify Runout input

field. Tangent Runout L= 400 * 0.02 * 3.5 = 28m.

Note: 400 is the transition rate to be used for MTO standards;
0.02 is the difference between normal crown and 0% slope;
3.5m is the width of cross section to be superelevated.

10. Click on Load Values From Table button. The maximum

Superelevation Rates are read from the ASCII file specified in the
Table field.

General Superslevation Data
Table: |C:"-.Inn:uads Projects Bample 1%5tandards M TO_0&_80k sup

| [ Interpolate Table Values

=

B0

ol

[ % Runoff on Tangert ]
Specify Runout: 28 000 Transition Lengths Are:

[ ] Mon-Linear Curve Length: I:I (&) RBunoff () Total Transition

Horizontal Curve Sets:

.. | Start Station
1 10+055.251

Table
MTC_0...

Stop Station
10+433.555

Superelevation Rate

ney
i.Eu-‘:

Desig...

o
Ul
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11. Click Next. On the Superelevation Section Definitions dialog, click
Add button

12. On the Add Superelevation Section dialog, accept the default Name to
be Sectionl. Make the following selections:

¢ Crown Point: TP-CL
e [eft Range Point: L-TP-EP
e Right Range Point: R-TP-EP

? Add Superelevation Section

Mame: | Section | QK

[ List all backbone poirts Cancel

Crown Poairt: |TF'-CL v| ﬂ —
Left Range Paint: |L—TF‘-EF‘ v| ﬂ

Right Fange Paint: | v| ﬂ

Pivot Direction:

|Fn:|m Crown Poirt V|
Mumber of lanes: (& Twa () Four

Funoff Length Muttiplication Factor:
Limits
[ 5tation

| | #]
| | #]

13. Click OK button to accept the inputs and return to Superelevation
Section Definitions dialog.

14. Click Next button then click on the Finish button on the
Superelevation Controls dialog. Two superelevation control lines are
created for points L-TP-EP and R-TP-EP.
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+=C Mg > !—a;u-:

w
Corder:— [Banper v] saten BlEEy
Active Suface: (B _oG v| g Interval: Process Visible Range
Template: Example1 Rock/Swam Display Mode: () Normal
(® Superelevation
O Overay

15. Set the Display Mode in the lower right corner to Normal to view the

complete template and all layers. Review sections in both tangent and
curves. All layers under pavement except for the subgrade are
superelevated appropriately. The subgrade, partially paved shoulder,
granular shoulder and granular A layer under shoulder will be treated
separately.

+F=ALoH-1Da

>
Comdor [ B v] Sien: ([ [10-140000 DR+
Adtive Suface: | B0y oG v| g Interval: 10.000 Fracess Visible Range

Template: Example1 Rock/Swam Display Mode: () Nomal
O Superelevation
O Overay
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Subgrade Superelevation

1. Select Corridor > Template Drops. Select Examplel Rock/Swamp
under the Current Template Drops list and then click on the Delete
button.

2. From the Library Templates window, Select MTO Library >
Complete Templates > Inner Lane > Type 1,2,2A,3 SG Sub for
Supers. Then click Add.

oo Template Drops

Station: [10-000.000 | 4]
Irterval: :i:_::: | ﬂ
Library Templates:
: &5 Inner Lane ” E]
. | [ Hee ]
. Hel
Type 1,22A,3 5G Sub for Supers
== Tvpe 2
= Type 2for Supers
== Type 24
== Type 3
[£3] Curb & Gutters
[ vsidad v
|£ ?
Cument Template Drops:
Station | Interval | Template Erable Tra... Rewvi... Librany
< >

3. Close the Template Drops dialog and return to Roadway Designer
dialog. The subgrade layer is added to the current model.
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B Roadway Designer - C:\Inroads Projects\Example 1\Corridors\Ex1.ird

File Corridor Superelevation Tools Overlay Tools

Close ] [ Help

+ = ¢ b4
Corr: (Bl v] son: ([ 101100 alaky
10.000 Process Visible Range

Template: Type 1.2.28,3 5G Subf Display Mods: (%) Nomal
O Superelevation
O Overay

VIR
L A e |

Active Surface: |£y oG v| g Interval

4. Superelevation > Create Superelevation Wizard > Table. Follow
the wizard define a new section of superelevation for subgrade
template using the same values used for the complete template. Set the
points as shown below. Then click OK.

; Add Superelevation Section E

Help

[] List all backbone paints
Crown Point: SGOL

Left Range Point: || gi.gp "

<
FAFEEA

Right Range Point: | p.cg.pp w
Pivot Direction: From Crown Poirt |
Mumber of lanes: (& Two () Four
Runoff Length Muttiplication Factor: {1 poo

RELTLE,

Limits
[] Station

[+ [+

5. Click Next button on the Superelevation Section Definitions dialog
then click Finish button on the Superelevation Controls dialog. The
subgrade layer is now superelevated. The subgrade layer must be
edited to follow MTO standards.
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6. Switch to Superelevation mode. Select the superelevation diagram
view. Locate the point at 0%. Right click on it. From the pop-up menu,
select Delete Point. Then select the Section2 line.

Move Point

Edit Point..

Add Constraint 4
Delete Constraints
Delete Point k

Superelevation Display List. .

Create Superelevation Wizard

Create Single Control Line..

Edit Curve Set Stations..

Rename Superelevation Section..

=L S -1 Apply Shoulder Rollover Lock..,

+ | Station: Import Superelevation from ASCIL...

[ Frocess All ]
Import Superelevation from Alignment

v| g Interval: [ Process Visible Range ]

ode: () Nomal

Temphis Delete Points

Delete Point

[_ Section1 TPLL-R-TP-EF - 10055
Section? SG-CL-R-5(z:EP - 10+055

K

7. Right click on the 1% point and then select Move Point from the pop-
up menu. Select the Section2 line. The Dynamics Setting dialog will
appear. Set the Step to 1% and make sure both Snap To options
Cardinal Points and Superelevation Points are selected. Move the
cursor until the cursor hits the constant -3% value to be maintained at
the 1% point from the Sectionl line.
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I Point Selection
Section2 5GCL-RSGEP - 10+0
Section1 TP-CL-REF-EP - 10+0

65
63

Stetion: Step: [0+000.000
Cross Slope: -3.00% Step: [1 00
o=

Snap Ta:
[w] Candinal Paints Superelevation Points

8. Right click on the Section2 line between the -3% point and 3% point.
Select Insert Point from the pop-up menu then select the Section2
line. Move the cursor to the 2% point from the Sectionl line.

Station: 100788316  Step: (0+000.000
Cross Slope: 2.00% Step: 1,00

s

Snap To:
Cardinal Points Superelevation Points
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9. Repeat the same steps for the outgoing superelevation behaviour.

POB TS, S CS, ST | PQE

-
i

=L AH-tO M

10. Select Superelevation > Apply Shoulder Rollover Lock. On the
Apply Shoulder Rollover Lock dialog, select Shoulder Point L-SG-
AUX. Set the slope Difference to 4% and Maximum Slope to -3% on
the High Side. Set the slope Difference to 0% on the Low Side. Click
on Apply.

: Apply Shoulder Rollover Lock

Shoulder Pairt: L-SG-AL0 v ﬂ
Contral Line Mame: L-5G-ALx
- Close
High Side
Difference: 4.00% -—HEID
Maxdimum Slope: -3.00%

Instantaneous Shoulder Rollup Transition Method:
(*) Specified Length: 010

() Match Transtion Slope

Low Side
Difference: 0.00%
] Minimum Slope: 0.00%
Lirmits
(] Station

Start:

#|
Stop: J

11. Apply the same settings to R-SG-AUX then close the dialog.

12. Set the Display Mode in the lower right corner to Normal. Select
Corridor > Template Drops and delete the current template drop from
the list.
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Comdor: | Evamplz1

Station: 0+000.000

10+000.000

Interval:  |10.000

Library Templates:

(B2 Inner & Outer Lane

S Inner Lane
= Type 1
% Type 1,2,24,3 SG Sub for Supers
= Type 2
»=¢ Type Zfor Supers
= Type 24
= Type 3

251 ik 8 0 men

4

Cument Template Drops:
Station | Interval | Template

Synchronize with Library

+=Dug

) BE
Sl 1 . - A a 5

Active Suface: [ oG ._3]/ Delete template drop Type 1,2,2A,3 5G Sub for Supers'? Process Vishls Range

Display Mode: () Nomal
‘fes Mo (® Superelevation
O Overay

13. Select the Examplel Rock/Swamp template from the Examplel
directory and then click on Add. Now the subgrade layer is
superelevated appropriately.

File Corridor Superelevation Tools Overlay Tools

=l

+F=ALoH-1Da >
Conder: [ Bl v sown (@ 1000 Blaky
Active Surfacs: Ex1_0G v | & Interval: 10.000 Process Visible Range

Template: Example1 Rock/Swam Display Mode: () Nomal
O Superelevation
O Overay
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Shoulder Superelevation

1. The partially paved shoulder, granular shoulder and granular A layer
under shoulder on the high side of the superelevation must be properly
superelevated to follow MTO standards. Select Superelevation Mode
and then select Superelevation > Create Single Control Line.

2. On the Create Superelevation Control dialog, type R-Partially Paved
Shoulder in the Name field. Select Sectionl as Parent Section (or
leave blank). Select Sectionl TP-CL-R-TP-EP from the Copy From
drop-down list. Set Normal Crown to -6% and Maximum Cross to
4.6%, and then click OK.

.F: Create Superelevation Control

Name: [R-Patialy Paved Shouder | [~ oK |

e Seon
Cancel

Input Type: (®) Graphic () Table
Help

Copy From: | Section TRCLR-TP-EP v |

[ ] Copy Values from Original

uuuuu

Mommal Crown: |_|: 0o |

Mamimum Cross |1_5:=_.-= |

3. Select Superelevation > Create Single Control Line. On the Create
Superelevation Control dialog, type R- Granular Shoulder in the
Name field. Select Sectionl as Parent Section (or leave blank). Select
Sectionl TP-CL-R-TP-EP from the Copy From drop-down list. Check
the Copy Values from Original option, and then click OK.

- Create Superelevation Control

Mame: |H-G|E|nular Shoulder | [ QK ]

e seen
Cancel

Input Type: () Graphic ) Table
Help

Copy From: | section1 TPCLA-TPEP v |
Copy Values from Criginal
] Mimor Al

MNomal Crown: | |

Maximum Cross | |
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4. Right click on the superelevation diagram. Select Superelevation
Display List from the pop-up menu.

Sqﬁeievaﬁon Display List...

Create Superelevation Wizard
Create Single Control Line. ..

Edit Curve Set Stations. ..
Rename Superelevation Section. ..
Apply Shoulder Rollaver Lock. ..

Import Superelevation from ASCIL...
Import Superelevation from Alignment

Delete Points

b el A= e I

5. On the Superelevation Display List dialog, select R-Granular
Shoulder from the Available Superelevations list. Click Apply and
Close.

; Superelevation Display List

Superelevation Sections:

Section1
Section2 Close

Ayailable Superslevations:
Section1 TPLL-L-TP-EF
Section1 TPLL-R-TP-EP
R-Partialy Paved Shoulder Al

R-Shoulder Top A w None

Condic O L O T

6. In the superelevation diagram view, only the selected control line R-
Granular Shoulder is displayed. The -2%, 0%, 1%, 2% and 4.6% point
are copied from the R-TP-EP control line.
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7. Right click on the line between 2% and the 4.6% point. Select Insert
Point from the pop-up menu. Insert a point at 4% Cross Slope.

x||
Station: 10=0598.251  Step: |D.000.000
Cross Slope: 4.00% Step: |1.00%
10+098.381 N—
: 1L Snap To:
ite: BExample1 Rock/SY  [v]Cardinal Points Superelevation Points

= Lo

8. Right click on the newly created 4% point, then select Edit Point. On
the Superelevation Point Properties dialog, set Conctraintl to Vector-
Offset and select the 2% and 4.6% points as Parent 1 and Parent 2.
The Value should be 0. Click on Apply.

- Superelevation Point Properties

Name: R-Granular Shoulder - 10099 | 4|
Cross Slope: 4.00%
Type: Undefined b o
Mon-Linear Curve Length: 0.000 !
Constraints
Constraint 1 Constraint 2
Type: Vector-Offset bt None he
Parent 10 | B Granular Shoulder ﬂ
Parent 2 | R Granular Shoulder [+ ﬂ
Walue: 0.000
J Cross Slope = 2.00%
Station = 10+078.816

9. Repeat the same steps for the outgoing superelevation control points.
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/ S

4 - ¢

/

=Ko H-TO e g >

10. Delete the two 4.6% points from the control line.

=R oH-IE M

11. Right click on the first point and select Edit Point. The Superelevation
Point Properties dialog appears. Use the <Previous and Next> button
navigate through entire control line and change the Cross Slope value

as list below:

Exist Cross Slope New Cross Slope
-2% -6%
0% -4%
1% -3%
2% -3%
4% -2%
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s Superelevation Point Properties

Name: R-Granular Shoulder - 10-000| 4|
Cross Slope: 2 00%
Type: Mormal Crawn A
Mon-Linear Curve Length: 0.000
Constraints
Constraint 1 Constraint 2
Type: Mone v None b

12. Select Superelevation > Create Single Control Line. On the Create
Superelevation Control dialog, type R-Shoulder Top A in the Name
field. Select Sectionl as Parent Section (or leave blank). Select
Sectionl TP-CL-R-TP-EP from the Copy From drop-down list. Set
Normal Crown to -6% and Maximum Cross to -3%, and then click

OK.

- Create Superelevation Control @

Mame:

Input Type:

Copy From:

Parent Section:

] Copy Values from Original

Momal Crown: £.00%

Madmum Cross 3.00%

R-Shoulder Top A

G} Graphic O Table
P

Section1 TP-CL-R-TP-EF | »
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13. Right click on the superelevation diagram. Select Superelevation

Display List from the pop-up menu. Select All and click Apply to
display all the superelevation control lines within the current mode.

[R=1 0+

F=hoH-tE M

14. Switch back to Normal mode. All the shoulder superelevation control

lines are created now. Next, proper point controls have to be set up
before these controls can take effect.

15. Select File > Save to save changes made to the Roadway Designer

7.5 Point Controls

file.

Point controls are used to modify the behavior of points in a template.
Depending on the Mode selected, different control types can be applied to
a point. Superelevation control lines are used as vertical point controls.

1.

Select Corridor > Point Controls. The Point Controls dialog appears.
The superelevation control lines created with the superelevation
wizard in previous section are automatically added to point control list
as vertical controls. See below.
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=& Point Controls |;| |E| b__<|
Comidor:  Example1

Add

Control Description: | |
Paint: AB1CL "|ﬂ Station Limits T

Made :

) Horizontal ) Vertical (%) Bath

; S|

Euelit Alignment = Horizontal Offsets
Horizortal Alignment: |_EF Start: (0,000 _‘*ﬂ

Wertical Alignment: Exi

[ Use as Secondary Alignment
Vertical Offsets

SN

Priarity: |_~| |
Harizontal and Vertical Controls:
E. | P.. | Name Start Stat... | Stop Stat.. | Mode Type Control
x 1 L-TP-EP Vertical Superelevation  Section1 TP-CL-L-TP-EP:TP-CL
X 1 R-TF-EP Vertical Superelevation Section1 TP-CL-R-TP-EP:TP-CL
X 1 L-5G-EP Vertical Superelevation Section2 SG-CL-L-SG-EP:5G-CL
x bl R-5G-EF Vertical Superelevation Section2 SG-CL-R-SG-EP.SG-CL
x 1 L-SiE-A1L Vertical Superelevation Section2 L-5G-AUX:L-SG-EP
x 1 R-5G-AlUX Vertical Superelevation Section? R-SG-ALX:R-5G-EP
£ | >

2. The superelevation control lines created with Create Single Control
Line command can be used for point control through the Point
Controls dialog. On the Point Controls dialog, select R-TP-EPS from
the Point drop-down list. Set the Mode to Vertical. Then select
Superelevation for Control Type, R-Partially Paved Shoulder for
Superelevation, and R-TP-EP for Reference Point. Click Add.

L
Pairt: R-TP-EPS v| 4|
Maode
(") Horizontal () Vetical () Bath

Cortrol Type: | Superslevation bt |
Superslevalion: | R.Parialy Paved Sh v |
Reference Poirt: | R-TP-EP w | ﬂ

3. Select R-TP-ES from the Point drop-down list. Set the Mode to
Vertical. Then select Superelevation for Control Type, R-Granular
Shoulder for Superelevation, and R-TP-EPS for Reference Point.
Click Add.
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Poirt: RTPES v| #]
Mode
(") Horizontal (*) Vertical (") Bath

Cortrol Type: | Superelevation bt |
Superelevation: | R-Granular Shoulder |» |
Referance Paint: |H-TF‘-EF‘S w | ﬂ

4. Select R-TA-AUX from the Point drop-down list. Set the Mode to
Vertical. Then select Superelevation for Control Type, R-Shoulder
Top A for Superelevation, and R-TA-EP for Reference Point. Click
Add.

Poairit: |H- B-ALE V | ﬂ
Maode
(") Horizortal () Vertical (") Both

Control Type: | Superelevation V |
Superelevation: | v|
Reference Paint: |H-T.1'-.-EF' w | ﬂ

5. Three vertical controls for shoulder superelevation are added to the
point control list.

E.. | P.. | MName Start Station | Stop Station | Mode Type Control

X 1 L-TP-EP 0-000.000  10-500.000 Vedical Superelevati... Sectionl TP-LL-L-TP-EP:TPLL
X 1 R-TP-EF 10+ Wertical Superelevati... Section1 TP-CL-R-TP-ER:TPLC..
® 1 L-5G-EP 10+ Vertical Superslevati... Section2 SGLL-L-SG-EP:5GL...
X 1 R-5G-EP 10+ Vertical Superelevati... Section2 SGLL-R-5G-EP.SGL..
® 1 L-5G-ALLX 10+ Verical Superelevati... Section2 L-SG-AUXL-5G-EP

il BoG-all 10 Aegical Superelevat  Sectiond B-OG-A CR-OG-FR
. 1 R-TP-EFS 10+ Vertical Superslevati... R-Partially Paved Shoulder:B-T...
. 1 R-TP-ES 10+ Vertical Superslevati... R<Granular Shoulder:R-TP-EFS
& 1 R-TA-ALX 10+000.000 Verical Superelevati... R-Shoulder Top A:R-TA-EP
< | >

Note: Additional point controls can be added for project design
requirements.

6. Close the Point Controls dialog. Select File > Save to save the
changes.

7. View the complete template and all layers in Normal Display Mode.
Review sections in both tangent and curves. All layers are
superelevated appropriately.
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7.6 Rock and Swamp Treatments

The target surface names og, rock and swamp used for creating the
template are to be used as a Target Alias.

1. Select Tools > Target Aliasing. The Target Aliasing dialog box
appears.

2. Click in the Target field, then select og from the list.

Target: og w

Suface o <Active Surface:

Comidar
Surface {_,
gWam
Surface = -B-,.: og

Surface - EaanIe1
Surface - Rock
Surface - Swamp

3. Select Surface — ExI1_OG form the Surface or Corridor list window on
the left side of the Target Aliasing dialog.

Target: og w

Surface or Comidor

Comidor - Bx1
Surface - Default

Surface - BExamias 1

Surface - Fock|s rfgce - Ex l_OGl
Surface - Swam

4. Click Add button, the selected surface will appear to the right side of
the dialog in the Aliases list window.
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QK
Aligzes:
Surface - Bx1_0G

Cancel

Help

5. Click in the Target field, then select rock from the list.

6. Select Surface — Rock form the Surface or Corridor list window on the
left side of the Target Aliasing dialog.

7. Click Add button to add the surface Rock to the Aliases list on the

right side of the dialog.

s Target Aliasing
Tanget: |n:|ck I |
Surface or Comdor Alizses:
|Con'ic|or -BEa | LAd - | Surface - Rock

8. Click in the Target field, then select swamp from the list.

9. Select Surface — Swamp form the Surface or Corridor list window on
the left side of the Target Aliasing dialog.

10. Click Add button to add the surface Swamp to the Aliases list on the

right side of the dialog.
P Target Aliasing
Teret: TS |
Surface or Comidar Hlizses:
|C|:|n1'l:||:|r -BEq | tAd - Surface - Swamp

11. Click OK to close the dialog box.

12. In the Roadway Designer dialog, verify that the Active Surface is the
existing ground surface

Comidor: | Example1 w |
Active Surface: |E;¢1_OG v| -y

Swamp Treatment

The OPSD 203.010 Embankments Over Swamp is used for the swamp
treatment. The swamp is assumed to be excavated to firm bottom.
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Road

Typ

Subgrade -

7~ Minimum embankment slope
‘." Earth fill 2H:1Y
/ Reck fll 1.25H:1v

4 Select

/~ Minimum  embankment slope

subgrade material 2H:1Y

/ Rock fill 1.25H:1v
s
i
4 ZE 1 1™ req to be backfiled
e ———

peana

swamp material full width,
D Far divided reods with median

to limits as specified.

unless otherwise shown.

C For divided roods with median <10m, excavate

210m, excavate swamp materal

E Al dimensions are in milimatres

-~ Depth a5 specified Limit of excovation g specified—

1/2 width of swamp

Excavats and backfill as specified
% Excavata and backfill

with swamp material

NOTES: LEGEMD:

A For this OPSD, hmust be =4.5m and d must be <6.0m. Embankment maoterials h — Height of il

B Height of fill iz the vertical difference betwaen top as apecified d — Depth of sub—excavation
of subgrade and top of swamp elevation meosured [y Excavated swamp
at new road centreline. wa"'ﬂ’ matericl

With swarnp raterial

"~ Temparary slope varies

ONTARIO PROVINCIAL STAMDARD DRAWING

Nov 2005 [Rev]2

EMBANKMENTS OVER SWAMP

ot

NEW CONSTRUCTION

OPSD - 203.0

10

1.

In the Cross Section Display window, navigate to the station range

10+080 to 10+160 where the subsurface Swamp is presented.

o=

All the surfaces are shown in the cross section. The OG surface (top
line) is in green, the swamp surface (middle line) is in magenta and the
rock surface (bottom line) is in yellow. The swamp components
(excavation, embankment, backfill etc.) are also shown in the cross
section now.

Go through each section that involves swamp condition. Between
station 10+080 and station 10+120, left side end conditions need to be
altered to reflect the embankment over swamp.
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3. Record the station range then select Corridor > End Condition
Exceptions to open the End Condition Exceptions dialog.

s Roadway Designer - C:\Inroads Pro
o yils @l Superelevation Tools  Owerl

M Corridor Management. ..
{  Template Drops...
Point Controls...

Dizplay References. ..
Secondary Alignments. ..

Key Stations. ..
Create Surface...

4. In the Station Range field of the dialog, give the Srart station 10+080
and Stop station 10+160 as recorded. Select Left Override option in the
Apply To field.

5. Click Add to create the end condition exception for the given station
range.
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= End Condition Exceptions

Comidor:  Example?
Description:

Station Range Apply To
Start:  (10+080.000 (® Left Ovemide
{7 Right Ovemide

{7 Left Transition
(T Right Transition

Step:  [10+160.000

L DR R T,

[+ [+

[ ] Backbone Only
End Condition Exceptions:

Enabled Start Station | Stop Station | Type Description
ki 10080000  10+160.000  Left Ovemide

R

Edt.. || Deete

6. Click Edit button to open the template edit dialog.

= Left Override - 10+080.000 to 10+160.000
Fle Edt Acd Toos

Template Library: Curnt Templats Display
[B8] C-\Inroads Projects\Example 1 Star [URACIES Example 1 Rack/SwampWirh EarthBackfil (&) Companents (O Constraints
Description: |k /swamp treatment Constart B thickness | Display Point Names
] Gty A s

< >
Lbrary  Active Tempiate

Preview:
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7. In the edit window, zoom in to the left side end condition. Right click
on the earth cut component (in green), from the pop-up menu select
Delete Component.

Add Mew Companent
Template Documentation Link. ..
Check Point Connectivity. ..
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Companent...
Insert point

Add Point
Unmerge Component Points
Set Component Display Rules

Delete Component

Set Dynamic Origin Ctrl-D

8. The selected component is deleted from the template. Click OK to
return to the End Condition Exceptions dialog.

9. Click Close to return to Roadway Designer. Go through the swamp
area again and verify the changes made to the left side end conditions.
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Rock Treatment

The following OPSDs are used for this example.

CUT SECTION
[ Hote 3 1.0m min
| 4.5m min
Mote 1

2|15 15m 18m | L 3.0m

= LT FILL SECTION

g ditch G e 4.5m min

Mote 1
2
5
-
Bl 15m  15m _15m
= 3% min 2 mn e

/
300mm J L Subgrode
reck shatkar

TANGENT SECTION

T o=
250 Fock shatter N 2 T Thctter : subgrade — e,
i - ~
ALTERNATIVE DETAIL SUPERELEVATED SECTION

where specified

NOTES:
| Distance is to be 1.5m minimum when ditch 4 Shale shall be tregted according to earth grading stondards.
is not required. B This standard to ba used in conjunclion with OPSD—202.010 and
COPSD—202.020.

2 Paved shoulder subgrade width is established
bosed on top of shoulder slepe and width. C Al dimensions are in milimetres unless otherwise shown.

3 Distance betwsan ROW ond top of rock cut is

to be 1.5m minimum.
ONTARIC PROVINCIAL STAMDARD DRAWING April_ 1299 |Rev|
LegaD: ROCK GRADING ~ |-=====-=—-
— Height of rock face | LA ===
UNDIVIDED HIGHWAY -
OPSD — 201.01C
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‘ M “W"Wm%h\_
v Vil
— T Note 1
L— o Transition tregtment ————1

1
| Profile grade

. ' S

' Subgrade “CEEE

———— Slope to maotch

embankment slope

- Eq[:f_fill \.\.
—w
G —

SECTION A—A

Excavate and backfill— -
Note 2 «%/:

TRANSVERSE

| Earth fil |
|

ek shatte
rack shatter |4 a \
Excavate and baskfil—

WITH OVERBURDEN
LONGITUDINAL SECTIONS
LEGEND
# —Transition treatment depth, as specified
d—Depth of base ond subbase over earth.
o —Depth of base ond subbase over rock

¥ —Taper to subgrade over 20(f— <)
F =Transition length, 13m maxdmum

ONTARIO PROVINCIAL STANDARD DRAWING

April 1933 [Rev |

—— Cw
W\’?&‘%— —_
- B
@
J00mmr
rock shatter
Mote 2 —,
L Gthmdl‘-xi_ k-o-
_f;_ 77___— T e N
F— TSR0
Earth fill ol
7_!__@%&’ ‘
SHIRER
[ Tronsition treatment
WITHOUT OVERBURDEN
NOTES:
1 Longitudinal start and finish points
will vary ac 1e transverse section
due to differe in original
overburden thickness., Prefile grade
and subgrade lin apply across the
transverse se
2 Rock of granular material
A Carry out sufficient shaiter at
transitio obtain drainage.
ensions are in millimetres
erwise shown

TRANSITION TREATMENT
ROCK CUT TO EARTH FILL

Rock in roadway cuts sh
uniform minimum depth

all be treated. Rock treatment typically includes a
of 300mm rock shatter below the theoretical rock

subgrade. Granular B depth will be 150mm for rock subgrade. The

transition treatment depth t, a typical frost depth 2m in MTO northeast
region is used for this example.

1. In the Roadway Design, go through the cross sections. Find and record

the rock cut station range.

a) There are two sections within the corridor involve rock cut. They
are from 10+180 to 10+200 and from 10+270 to 10+370.

The 20m rock cut for the first section from 10+180 to 10+200 only
appear within the side slope and ditch area and in short distance,

no transition will be made to the sub-base (Granular B remain the
same depth 300mm).

b)

=g
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¢) The last section at station 10+370 has rock cut only in side slope
and ditch area, the granular B depth will remain at 300mm.

bl = | B4 *

10+370.000 BIEEI Process Al ]

d) For the rest sections between station 10+270 and 10+360, granular
B depth will change to 150mm.

Select Tools > Parametric Constraints. The Parametric
Constraints dialog will appear. On the dialog, set the values in the
input field as following:

Comidor: Exampls1 Station Limits
i Start: |10-270.000 4+
Constraint Label: | 5rznulzr B Depth v J
. o ORI
Start Value: 20150 _ OP: | 10+360.000 ﬂ
Stop Value: 0150 _,i_|

Click Add button on the right side to add a new entry then click
close to return to roadway designer.

e) The granular B depth changed to 150mm now in the given range
from 104270 to 10+360. The rock cuts within this range involve
both partial and full width rock shatter.
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A new template needs to be designed to provide transition from rock to
earth as per OPSD 205.030. Granular B will have different depth for
rock and earth subgrade. Assume rock fill will be used for the
treatment with in the depth t (2m).

(3

| Profile grade —

/,4;—1—_ i ———
yﬁ;?bi& SNBSS
g

'— Subgrade “NF

Subgrade

Z ——— GSlope to match
300mm /’/7\7 . =mbankment siope
rock shatter E);:,EVG‘JE and backfill —f ’\/7\\>){\}}\;?7_r T — _Ef"___hr_f‘” ~—
ote 3 {\'\\;597/:)”% -~
RGNS x\tﬁ\‘?ﬁ/‘/\?//)m-,?
ey

3. Close and save the Roadway Designer.

4. Select Modeler > Create Template to open the Create Template
dialog.
5. Select the template Examplel Rock/Swamp from the Template

Library on the left side of the dialog. Right click on the template then
click Copy on the pop-up menu.
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T Create Template

File Edit Add Tools

Template Library: Cument Template
5 Cnroads Projects'Example 1%.5tan Name:

——

== Point Mame List -
=S Description:
& Ecmplet pron:[

D MTO Library Set Active
Cut Cirl-%
Delete Del
Rename F2
Template Documentation Link...
Display. ..

6. Right click on the folder Examplel then click Paste on the pop-up

menu.

T Create Template

File Edit Add Tools
Template Library:
i3 Cnroads ProjectsExample1%.5tan
== Puoint Name List
A
——— Mew k
@ MTO| ot clx
Copy Ctrl-C
Delete  Del
Rename F2

7. Right click on the newly copied template and click Rename on the

pop-up menu.

Template Library: Cument Template
d Cnroads Projects’\Example 1".Standar Mame:

"== Paint Mame List -

=S Description:

23 Bxample1 =
Example1 Rock/Swamp

Example 1 Rocle/Swamp 1

0 Librany Set Active
Cut Ctrl-x
Copy cirl-C
Paste Cirl-v
Delete Del
Template Documentation Lin&. s
Display...
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8. Type in a new name Transition.

Template Librany:
§ C:nroads ProjectsExample 1%5tandar
EE Point Mame List
— Example
== Bxample1 Rock./Swamp
3] MTO Librany

9. Give additional information in the Description filed for template
Transition.

Template Library: Current Template
§ C:‘nroads Projects BExample1%Standar HName: Transition
*ZZ Pairt Mame List
— BExamplel
== Examplel Rock/Swamp

E Transition

Description: | Rack Cut to Earth Fil

10. To make the template simple, delete all the swamp relate components
(No need for this section). These include component Swamp Check,
L-Swamp Backfill, R-Swamp Backfill, Swamp Excavation, Fill,
Swamp Backfill.

o Ry =

11. Since the rock cut and transitions are all within the full superelevation
range, the actual Crown Point for the subgrade will be the point R-SG-
EP. To accommodate the transition for granular depth from 150mm to
300mm, add two auxiliary points on each side of the crown point R-
SG-EP on the subgrade layer.

Right click on point L-SG-AUX, select Delete From Components
(Make Null) from the pop-up menu.
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Add New Component
Template Documentation Link. ..
Chedk Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Paint...
Add Constraint 4
Delete Both Constraints

Delete Horizontal Constraint

Delete Vector-Offset Constraint

Delete Point

Test Point Controls 3

Set Dynamic Origin Ctrl-D

Repeat the above process to make points L-SG-EP, SG-CL, R-SG-EP,
and R-SG-AUX to Null points.

e R ' ' >

12. Add point L-SG-AUX1 to component Granular B with Point
Properties set as:
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T Point Properties

Name: L5G-AUX] v| # [y
[] Use Featurs Name Ovemide: | SG-ALX | Close
Surface Feature Style: Aunliary Point v| -__ﬂ_ Previ
Altemate Surface: |5G v|
Mexd =
Hel
Member of:
Granular B
Congtraints
Congtraint 1 Constraint 2
Type: Vector-Offset “ | | Horizortal b |
Parent 1: | L-SG-ALX “ | :*:] | [-5G-ALK “ | ﬂ
Parent 2: | SELL v | :t]
Valus: 0.000 | 0.000 | B
Label: | v vl
[ 5tyle Constraint:

13. Add point L-SGI and L-SG2 to component Granular B between L-
SG-AUX and R-SG-EP with Surface Feature Style set to Auxiliary.
These two points are used for granular B transition on the left side of

the crown point.

Point Constraints are set as:

L-SG1

Constraints
Constraint 1 Constraint 2

Type: Vector-Offset v| |H0rizontal Minimum V|
Parert 1: ||_.5@...r;_u}{ v| ﬂ ||_-HK-CH|{ v| ﬂ
Paent2 [5Gl v| #| [rscer v| #|
Value: 0.000 | 0.000 | (=)
Label: | v| | V|
[ style Constraint:
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L-SG2

Constraints

Constraint 1 Constraint 2
Type: Horizontal w Vertical w
Parent 1: | gG1 v| #| [Lsa1 v| 4|
Value: 0.001 (=] [o.000 (=]
Label: w Granular B1 w

[ 5tyle Constraint:

= Aot T e g ] S

14. Insert point R-SG-EP1 to component Granular B with Surface
Feature Style set to Edge of Pavement and point Constraints set as:

R-SG-EP1
Constraints
Constraint 1 Constraint 2

Type: Herizartal A Vector-Offset A
Parert 1 [m.55-£p v| #| [secL v| #|
Parent 2: R-5G-EP A ﬂ
Value: 0.000 (5] [=siLscirsisca | (=]
Label: - -

[ 5tyle Constraint:

The Vector-Offset constraint (Constraint 2) can be input manually or

set by using the Value Equation dialog. Click on the -] button on the
right side of the input field, and then select value from the drop-down
list on the Value Equation dialog.
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= Value Equation

=|5{L-5G1)-5(L-5G2) = oK

J

L-5G1 v| #]| o
v/ 3

L-5G2

Vertical Difference

0.

Multiplier: 1

15. Move point R-RK-CHK to the right and right under point R-SG-EP.
Change the point Constraints as shown below:

R-SG-EP1

Caonstraints
Constrairt 1 Constrairt 2

Type: Vector-Offset - Project To Suface  |»
Parert 1: R-SG-EP w ﬂ Right b
Parert 2: R-SG-ALIX v ﬂ
Value: 0.300 rock b
Label: w L

[] Style Constraint:

-EPS
TB.CL % RAPEDR
B RTBE B pAheR

\ﬁﬁ{%ﬁs

ESEI_\_
R-SBEP1
—_

-BHAZHK

R-SE#ERIGR

L I A o I B TS >

16. Add point R-SGI and R-SG2 to component Granular B between R-
SG-EP and R-SG-AUX with Surface Feature Style set to Auxiliary.
These two points are used for granular B transition on the right side of
the crown point.

Point Constraints are set as:
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R-SG1
Constraints
Constraint 1

Constraint 2

Type: | Horizortal Madmum |+ |

Wector-Offset A |

Parert 1 |RAKCHK

v| #| [RscEr v| #|

Parent 2: | R-SE-EP

v| +| [R-sc-aux v| #

Value: 0.000 | [<eiR-5GEPFSiR-SGE | ]
Label: [RockCutRight v| | v
[ 5tyle Constraint:

The Vector-Offset constraint (Constraint 2) set as:

T Value Equation

| =|5(R-5G-EF)-SR-SGEP1) | = |u | [ ok ]
|'v'ertica| Difference “ |
|R-sGEP v| #]|
R-5GEP1 v| +|

R-SG2
Constraints
Constraint 1 Constraint 2
Type: | Horizontal w | Vector-{ffset w |

Parert 1: | R-S51

v| #| [R-scaux v| 4|

Value: 0.001 (5] [-sirscernerse |[=)
Label: | w | |G|anular B2 v |
[ 5tyle Constraint:

The Vector-Offset constraint (Constraint 2) set as:

T Value Equation

| =|5(R-5G-EP1)-5(R-5GEF) | = |u | [ ok ]
|'v'ertica| Difference “ |
|R-5GEP1 v| #]|
R-5GEP v| +|
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17. Insert point R-SG-AUX1 to component Granular B with Surface

Feature Style set to Auxiliary and point Constraints set as:

R-SG-AUX1
Constraints
Constraint 1 Constraint 2
Type: | Harizortal - | | Slope - |
Paret 1 [R.5G.A0x v 4| [Rsaz v 4+
O [ Raliover Values

Value: 0.000 |(=] [Bo0m: | (=)
Label: | v| | v|

[] Style Constraint:

18. Change point R-SG-GR Vector-Offset constrain to:

Caonstraints

Constrairt 1

Constrairt 2

Type: | Slope

w | WVector-Offset R |

Parert 1: | R-TEGS

v| #| [Rsa-Aux v 4+

Parent 2: O [ Rallover Values ﬂ
Value: |-33.33% |(z] [“sir-sGauxsirs |[=)
Label: | w | | v |

[] Style Constraint:

The Vector-Offset constraint (Constraint 2) set as:

T Value Equation

| =|S(R-5G-AUX 1)-$(R-5G-AUX)

X
l

| vertical Difference

n | Cancel

|R-5G-AUX1

5l 4

|R-SG-ALX

v +|

19. A partial rock shatter component need to be added to the template to
capture the rock shatter quantities when the transition falls in between
points R-SG-EP and R-SG-GR.

InRoads Typical Example 1 — Version 1.0

Page 120



NG ' >

Right click in the template edit window, select Add New Component
> Simple. Put the following information in the Current Component
input fields.

Cumert Companent

Name: |RockShatterPart Style: Rock Shatter b
Slope: -3.00%

Thickness: 0.300

Width: 2 000

£.uud

A new component RockShatterPart is added to the template with
default point names.

-BHIZHK

$=AoH-tO Mo g ] ] >

20. Move the top left point of the newly created component to the point L-
SH1 and merge with point L-SH1. Move the bottom left point of the
newly created component to the point L-SH12 and merge with point
L-SHI12.
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21. Rename top right point to R-SH-P1 and set the point Constraints as:

R-SH-P1

Caonstraints

Constrairt 1 Constrairt 2
Type: Harizortal - Slope -
Parert 1. [R.AKCHK v 4| [RszErt v 4+
O

Valus: 0.000 (-] [3om: (=]
Label: - -

[] Style Constraint:

22. Rename bottom right point to R-SH-P2 and set the point Constraints
as:

R-SH-P2

Constraints
Constraint 1 Constraint 2

Type: Horizontal w Vertical w

Parert 1 [R.gH-p1 v| 4| [RsHP1 v| #|

Value: 0.000 (<] [0300 (=]
Label: w =
[ 5tyle Constraint:
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23. Add display rule to the component. Double click on the component to
open up the Component Properties dialog. Click Edit button on the
right side of the Display Rules field. A new dialog — Component
Display Conditional Expression dialog appears. Click Add button and
add the following rule to the template:

b Display Rule E

Name:
Description:
Type: Horizortal b’ -
Help
Between: R-RKCHEK - ﬂ
And: R-5G-EP i ﬂ
| |0.000

Create the conditional expression for RockShatterPart as shown
below:

B Component Display Conditional Expression

Conditional Expression for RockShatterPart Component oK

Rule7 AND NOT Ruleg
il

[ano ] [ or J[MoT ] [ ¢ ][ ) ] [selectedRue]

Template Display Rules

MName = Type Expression Test Value | Result
Rulel  Horizontal L-RK-CHK - 5GCL <= 0.000 True
Rule?  Horizontal L-REACHE - L-DO > 0000 Tue
Rule?  Horizontal R-RKLCHK - 5GLCL > 0.000 True
Ruled  Horizontal R-RE-LCHK - R-DO : 0000 Tue
Rule® Component is Displa... L-Rock Cut1 True
Ruleé  Componert is Displa... R-Rock Cutl True
Rule?  Horizontal R-RKLCHK - R-5G-EF > 0.000 False
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Click OK to return to Component Properties dialog.

s Component Properties
Mame: Rock ShatterPart ﬂ
[ Use Name Cvermide:

Close
Description:
< Previous
Style: Rock Shatter v [] Close Shape
Parent Component: “ J
) Hel
Display Rules: Rule7 AND NOT Ruleg
[ Exclude From Triangulation

24. Click Apply then Close button to close the dialog. The component
temporarily disappeared form the template.

-BHAGHK L

-BHIGHK

=Lt b g 3

25. Save the template and close Create Template dialog. Open Roadway
Designer.

26. Select Corridor > Template Drops. The Template Drops dialog
appears.
a) On the dialog, verify that the current Corridor is Examplel.
b) Type 10+270 in the Station field and 10 in the Interval field.
¢) Inthe Library Templates window, double click on the active

template library Example.itl, and then double click on the folder
Examplel .

d) When the folder expanded, select template Transition from the
library tree.

e) Click Add button on the right side to add the selected template to
the Current Template Drops list.
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b Template Drops

Comidor: ;._i.E;t.ampIﬂ v_
Station:  [10+270.000 | 4]
Interval:  |10.000 ﬂ
Librany Ten;plates:
ﬁ - \nroads .Pi'c;jec.i.s.':-..E.;f.amﬁ-l.ei "-:.-S;(.and-arc.l-:.z':-..E.;f.amﬁ.I.e-f.i.tl | E]

- E‘(anlgsi'nen;lple‘l Rock/Swamp

[Z2 MTO Library

1 ( ) 1
Current Template Drops:

Interval Template Enable Tra... Rewvi... Library
10.000 Example1 Roc... N/A ITL: Cnroads Pre
10.000 Transition X ITL C:\Inroads Prg
< »

27. Add template Examplel Rock/Swamp at the end of the transition:
a) Type 10+370 in the Station field and 10 in the Interval field.

b) Select template Examplel Rock/Swamp from the library tree
under Examplel.

¢) Click Add button on the right side to add the selected template to
the Current Template Drops list.

Cument Template Drops:

Station Imterval  Template Ena.. | R.. Librany
10+000.000 10.000 Bxamplel Rock/Swamp M/A ITL C:\nroads Project ...
Transition kS ITL C:Mnroads Project...
10.000 Examplel1 Rock/Swamp X ITL C:Mnroads Project...

28. Disable template transition by clicking on the X in the Enable
Transition column in the Current Template Drops window.

Cument Template Drops:

Station Interval | Template Enable Transition Rewvi... L
10.000 Bxamplel Rock/Swamp JM/A TL C:N
Trangition TL Cy
Example1 Rock/Swamp TL CN
< >

The column will show blank after the transitions have been removed
between the templates.
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Cumrent Template Drops:

Station Interval  Template Enable Transition Rewi.. | L
10,000 Examplel Rock/Swamp | MN/& TL :

10.000
u.uul

Transition

29. Click Close button to dismiss the dialog and return to Roadway
Designer. Select File > Save to save the corridor file with new
template drops.

30. Go through the cross sections between station 10+270 and station
10+360.

For transition from partial rock shatter to full rock shatter, the rock cut
edge shift from left side of point R-SG-EP at station 10+270 to the
right side of the point at 10+280.

=B *

10+270.000 BIEEI Process Al ]

=B *

10+280.000 BEEI Process Al ]
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For transition from full rock shatter to partial rock shatter, the rock cut
edge shift from right side of point R-SG-EP at station 104320 to the
left side of the point at 10+360.

10+320.000 Cl+| | Process Al ]

ey ] >

AW e 2en o
10+360.000

[ Process Al ]

31. Record the transition range then, select Tools > Parametric
Constraints. On the Parametric Constraints dialog, add following

entries:

_ s } 1 IS
COvemde Values:

Enabled MName Start Value | Stop Value | Start Station Stop Station
¥ Granular B Decth 4 150 4 150 10270 000 10360 000
it Granular B1 0.150 0.150 10+270.000 10275.000
i Granular B2 0,150 0,150 10+280.000 10+280.000
it Granular B2 0.150 0.150 10+320.000 10340.000
* Granular B1 0,150 0,150 10+350.000 0+360.000

32. Click on Close to dismiss the dialog. In Roadway Designer, check the
transition cross sections again. All the cross sections in the transition
range now have granular B transformed from 150mm to 300mm.
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33. Because of different depth of granular B, the full range rock shatter on
the right side of R-SG-EP is showing up at station 10+280 now.

L = >

To fix this cross section, select Corridor > End Condition
Exceptions to open the End Condition Exceptions dialog.
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34. In the Station Range field of the dialog, give Start station 10+280 and
Stop station 10+281. Select Right Override option in the Apply To
field.

35. Click Add to create the end condition exception for the given station
range.

; End Condition Exceptions

Comidor:  Examplel
Station Range Apply To
Start: | 10+280.000 O Left Ovemide
@ Right Overide
{7 Left Transition
C' Right Transition

[+ |+

Stop:  {10+281.000

[ ] Backbone Only

End Condition Exceptions:

Enabled Start Station | Stop Station | Type Descrption
X 0080000 10180000  Left Ovemide
X 10+280.000  10+281.000  Right Ovemide

Edi.. | [ Delete

36. Click Edit button to open the template edit dialog.

+=554-10u a3 ¥
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37. In the edit window, delete both R-Rock Cut and R-Rock Cutl
components (in cyan).

=L St

38. In the Template Library window on the left side of the dialog, expand

the MTO Library folder. Find the end condition Earth Cut V Ditch
under End Conditions.

- Right Override - 10+280.000 to 10+280.000
File Edit Add Tools

Template Library

Cument Template

C:\nmads Projects'\Bampla1%Stania | | Neme Transttion

@ Comporents (O Constraints
"ZZ Point Name List

&3 Brampie] Description: [Rock Cut to Earth Fil Display Poirt Names
S8 MTO Library [ Display &l Components

(£ Asphalt Shoulder Types

[ Boulevard Treatments

[ Complate Templates

B3 Curb & Gutters

(3 Divided

[ Embankmerts over Swamp

3= Earth Embankmert 2.1 = OO .- W N
= Earth Fill :
= Rock Cut
= Rock Fil
»= ROW V Ditch
>=¢ ROW Flat Ditch
>=¢ Widening - Bxisting Roc
(23 Frost Heave Treatment
[ Granular Courses
(0 Granular Shoulder Types

. s I R R 4 e SRS s

Library ~ Active Template ‘

Preview

+=354-10. + @

s/

Drag and drop the selected end condition to point R-SG-GR.
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39. Click OK to return to the End Condition Exceptions dialog. Click

Close to return to Roadway Designer.

=g >

40. The transition from rock to earth also involves rock fill as treatment

within the depth of t (2m). To estimate the rock fill quantities,
additional components need to be added to the template. Save and
close the Roadway Designer.

Note: Rock fill will have different scenarios which include the fill
depth is more or less than the treatment depth, the start point is on
the left or the right side of subgrade crown point.

41. Open the Create Template dialog. Make the template Transition to be

the active template. Right click in the template edit window, select
Add New Component > Overlay/Stripping from the pop-up menu.

42. A Current Component field appears below the template edit window.

Create component RockEmbankment with information input as shown
bellow:
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Curment Component
Mame: | RockEmbankment

Top option:
Bottom option:
Component Depth:
Surface:

Surface Depth:

Style:

Follow Component |

Follow Surface b

nonnn
(PRI

Rock ___JN3

nonnn
(PRI

Rock Embankment w
Altemate Bottorn Surface:
W
Label: w
[ Stripping Componert
Label: w

The RockEmbankment component will go through points L-SG2, R-
SG-EP1, R-SG-GR, R-BC, and with the last point R-RFB set as:

: Point Properties

Mame:
[] Use Feature Name Overmide:
Surface Feature Stvle:

Altemate Suface:

Canstraints

Constrairt 1
Type: Slope
Parent 1: R-EC
Parert 2. [
Value: -9000.00%
Label:
[ 15tyle Constraint;

R-RFE

=T

Fock Embankment |+

b

Member of:
Rock Embankment

Constraint 2

Vertical

R-BC

n Enn
~ULUd

Close

< Previous
Mext =

Help

RockEmbankment

F=AoH-lDM
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43. Right click in the template edit window and select Add New
Component > Overlay/Stripping from the pop-up menu. Create
component RockEmbankmentl with information input as shown
bellow:

Cument Componert

Name: | RockEmbankment 1 Style: Rock Embankment b
i Follow Component | aperate Bottom Suface:

Bottom option: Follow Surface v b
Component Depth: 0.000 Label: .
Surface: Rock w | []5tripping Componert

Surface Depth: 0.000 Label: v

The RockEmbankment1 component will go through points R-SG2, R-
SG-GR, R-BC, and point R-RFB.

RockEmbankment1

44. Right click in the template edit window and select Add New
Component > Overlay/Stripping from the pop-up menu. Create
component RockEmbankment2 with information input as shown
bellow:

Cument Componert

Name: | RockEmbankment2 Style: Roclk Embankment v
I Follow Companent % | shemate Bottom Suface:

Bottom option: Fallow Highest W v
Component Depth: 1 550 Label: v
Surface: Rock w | []5tripping Component

Surface Depth: 0.000 Label: v

InRoads Typical Example 1 — Version 1.0 Page 133



The RockEmbankment2 component will go through points L-SG2, R-
SG-EP1, R-SG-GR.

RockEmbankment2

45. Right click in the template edit window and select Add New
Component > Simple from the pop-up menu to create a component
RockEmbankment2-1 to the right of component RockEmbankment?2.

_ F@N_H-SE.{}H

RSH1I0 __  R-SHY

L I i i PV ] ¢ >

Modify component properties to make RockEmbankment2-1 to be
child component of RockEmbankment?2.

- Component Properties @

Mame: Rock Embankment2-1 ﬂ
| |= . e
[] Use Name Cvemide:
Description:
< Previous

Style: Rock Embankmert |+ [¥] Close Shape
Parent Component: RockEmbankment? ﬂ :

Lizplay Hules: Edit

[] Bxclude From Triangulstion
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46. Move the top left point of component RockEmbankment2-1 to point
R-SG-SG and merge with point R-SG-GR.

47. Rename point 3 to R-RFB1 and set constraints as:

R-RFB1

Caonstraints
Constrairt 1 Constrairt 2

Type: Horizantal v Vertical -
Paret 1 [R.55.GR v 4| [Rszer v 4+
Valus: 0.000 (-] [1550 (=]
Label: - -
[] Style Constraint:

48. Right click in the template edit window and select Add New

Component > Null Point from the pop-up menu to create a null point
R-RF and set constraints as:

R-RF
Caonstraints
Constrairt 1 Constrairt 2
Type: Slope - Slope -
Paret 1 |R.ArET v 4| [Rszer v 4+
Parert 2. [ |
Valus: 3.00% (=) [s0.00% (=]
Label: - -
[] Style Constraint:

49. Rename point 2 to R-RFB2 and set constraints as:

R-RFB2

Constraints
Constraint 1 Constraint 2

Type: Slope - Horizontal Minimum |
Paret 1 |R.ArET v 4| [RAF v 4+
Parert2. [ R-TST v| #|
Valus: 3.00% (=] [o.o00 (=]
Label: - -
[] Style Constraint:

50. Rename point 1 to R-RFT and set constraints as:
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R-RFT

Constraints

Constraint 1 Constraint 2
Type: Horizortal Minimum |+ Slope -
Paert 1 |RAF v| +| [rscar v| #|
Parert 2 (RT3 v+ O
Value: 0.000 -50.00% (=]
Label: - -
[ 5tyle Constraint:

=L oH-tO M g FS

51. Set display rules for rock fill components. Double click on
RockEmbankment component to open the Component Properties
dialog. Click Edit button to the right of Display Rules field. Click Add
button at the bottom of the Component Display Conditional
Expression dialog. Add the following display rules to the template.

Rule8
Mame: Ruled
Description:
Type: Abeoluts Vertical - -
Between: || 51 b ﬂ m
And: L-5G2 W ﬂ
~e || [0.050
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Rule9

- Display Rule [?

Name: |F-!u|eﬁ | [ QK l

Description: | | Cancel

Type: |Cgmponent iz Displayed - | m
-p
Comporert: | v | +]

Rulel0

B Display Rule §|

Name: [Rule1D | Lok |

Description: | | Cancel

Type: |Cgmponent is Displayed o |
-p
Component; ﬂ

52. Create the conditional expression for RockEmbankment as shown
below:

- Component Properties

Mame: | RockEmbankment | j’j
[] Use Name Qvemide: | -k Embarkment |
Description: | |
Style: | Rock Embankment |+ | -—
Parent Component: | v| '4!-1 =
Display Rules: [Rule2 AND NOT Fule10 [ Est... |
[ | Bxclude From Triangulstion

Overay,/Stripping Properties

Top option: | Follow Componert | % | Altemate Bottom Surface:

Bottom option: | Follow Surface w | | X |

Componert Depth: 0.000 | Label: | “ |

e | Bl 3 | [] 5tripping Componert

Surface Depth: 0.000 | Label: | v |

Click Apply then Close.
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53. Double click on RockEmbankmentl co

mponent to open the

Component Properties dialog. Click Edit button to the right of Display

Rules field.

Create the conditional expression for RockEmbankmentl as shown

below:

-F: Component Properties

MName: i Rock Embankment 1

Apply

[]Use Name Ovenide: |

Close

< Previous

Mext =

Description: | |
Style: | Rock Embankment |+ |
Parent Component: — w | ﬂ
I Display Rules: Ruled AND NOT Ruled [ Ed. |

Help

[] Exclude From Triangulstion

Owveray/Stipping Properties

0 eon. | Follow Component |+ | Atemate Bottom Surface:

Bottom option: | Follow Surface » | | w i
Componert Depth: ig_g.:g | Label: | I |
Surface: | Rlock v | [] stripping Component

Surface Depth: 0.000 | Label: | 7 |

Click Apply then Close.

54.

Double click on RockEmbankment2 component to open the

Component Properties dialog. Click Edit button to the right of Display

Rules field.

Create the conditional expression for RockEmbankment2 as shown

below:
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e Component Properties

Mame: Rock Embankmenrt2 ﬂ
i REEER
[] Use Mame Ovemide:
Diescription;
< Previous
Style: Fock Embankment | %
N

Parent Component: v ﬂ

Digplay Rules: Rule1D [ Edit... ] m

[] Exclude From Triangulstion

Cweray/Stripping Properties

Top vkt Follow Component | akemate Bottom Surface:

Bottom option: Follow Highest w w

Component Depth: 1550 Label: v

Surface: Rock « | [ ]5tripping Component

Surface Depth: 0.000 Label: v
Click Apply then Close.

L I A o I B TS Y

55. Save the template and close the Create Template dialog.

56. Open the Roadway Designer dialog. Select Corridor > Template
Drops. Select the template drops at 10+270 in the Current Template
Drops list window, then click the Synchronize with Library button at
the bottom left of the dialog.
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Cument Template Drops:

Station Imterval  Template Enab... | Revi... Librany

10000000 10,000 Bxample1 Roc... NAA ITL Cnroads Project...

M. 3TN M nonnn

0:370000 10000 Examplel Roc.. ITL

C:Mnroads Project...

[5;.-|'u:hn:unize with Library Edit ] [ Leas

57. Check the cross section in the rock transition area. Now cross sections
are shown with rock fill treatment.

=g
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58. Set end condition transition. Select Corridor > End Condition
Exceptions to open the End Condition Exceptions dialog. In the
Station Range field of the dialog, give the Start station 10+170 and
Stop station 10+180. Select Left Transition option in the Apply To
field. Click Add to create the end condition exception for the given
station range.

: End Condition Exceptions

Comidor:  Example?
Description:
Cloge
Station Range Apply To
Start:  (10+170.000 O Left Ovemide
{7 Right Ovemide

{#®) Left Transition
(T Right Transition

[+ [+

Stop: [10+120.000

[ ] Backbone Only

End Condition Exceptions:

Enabled Start Station | Stop Station | Type Description
X 0+080.000 10+160.000  Left Ovemids
¥ 10+220.000  10=230.000  Right Ovemide

Edt.. | | Deete

Click Edit button to open the Edit Transition dialog.
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QDK
Cancel

Help

F=ALoH-1DM < ?

Create ditch transition from V ditch to flat bottom ditch as shown
below.

When finish, close all the dialogs and return to Roadway Designer.
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59. When point R-RK-CHK goes beyond the roadway limits, additional
controls need to be added to model the corridor properly. Select
Corridor > Point Controls. Add the following point control.

T Point Controls

Comidor:  Example1 Add
Contral Description: | |
Paoirt: R-SH-P1 ~ _.*_.J Station Limits
Mode e Start: |10:310.000 fj
@Horizortal  OVettieal O Both Stop: [10-311.000 +|
Coded D Alignment Rt Horizortal Offsets
Horizortal Alignment: | £ 5 ﬂ Start: [7.735 ﬂ ‘ Same offset as
Stop: [7.725 i_] point R-5G-GR
[ Use as Secondary Alignment
Vertical Offssts
Priority: 1 | e

60. Select Tools > Parametric Constraints. Add the following
parametric constraints to the Roadway Designer:

T Parametric Constraints

Caomidar: Example1 Station Limits -m
Constraint Label Start: |10+250.000
onstrai el '
tart Value: 10.000 it
=
Stop Value: 10,000 |4
Cveride Values:

T Parametric Constraints

Comidar: Example 1 Station Limits Add
. Start: |10+310.000 +
Constraint Label: |HuckCutHigI-rt V| J
StCIDZ 10+310.000 ﬂ
Start Value: 2020 |_| ittt
>
Stop Value: 2010 |4
Civermide Valuss:

Close all dialogs and save the Roadway Designer file.

7.7 Creating Finished Surfaces

1. On the Roadway Designer dialog, select Corridor > Create Surface.

2. On the Create Surface dialog, verify that only corridor Examplel is
selected and all the options selected as shown below:
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T Create Surface

Name:
Defaut Preference: | IR ~ |
Create Suface(s) from:
BExample 1

MNone

General Options
Mew Surface for Each Comidor  [[] Create Altemate Surfaces

Empty Design Suface []Process Visible Range Onby
[ Include Mull Paints Remove Loops
Triangulate

[] Add Transverse Features

Style: :
[+] Add Exterior Boundary

Style: DTM Boundary v |
Densify using Chord Height Tolerance Display in Plan View
[] Horizartal Curves [] Features

[ Vertical Curves

3. Click Apply. InRoads will process all the cross section in the selected
corridor. A message window pops up to show the progress.

Creating Surface

Creating surface: Example1

Processing Stations

[IIIIIIIIIIIIIIIIIIIIIIII ]

4. When the process finish, click Close to dismiss the Create Surface
dialog.

5. Close Roadway Design. Save the changes when see following
message.
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Bentley InRoads ¥8i (SELECTseries 1)

\__?/ Do you want to save your changes to roadway design 'C:\Inroads Projects\Example 1\Corridors'\Ex 1.ird'?

fes H MNo H Cancel l

6. Go to InRoads Explorer. In the left pane, check the Surfaces folder.
Surface Examplel is listed under Surfaces.

= 2§ surfaces
2B Default
¥ ex1 06
B Rock
? Swamp
=B Example1

| 28 surfaces |% Geometry | 2 ¢ »

7.8 Creating Alternate Surfaces

TA, TB and SG surfaces can be created as alternate surfaces by selecting
each point on that surface and specifying the alternate surface name in the
point properties window.

1. Select Modeler > Create Template.

2. On the Create Template dialog, select template Examplel
Rock/Swamp from Template Library.

3. Double click on point L-TA-ER and type TA in the Alternate Surface
field. Click Apply button.

& Point Properties [gl
Mame: |L—TP-.—EH V| ﬂ I Apply l
[ Use Featurs Name Ovemide: | | Close

Surface Featurs Style: | Edge of Rounding v| —
Altemate Suface: |T.-'i. v| -
_Nead =

4. Repeat above process for points L-TA-AUX, L-TA-EP, TA-CL, R-TA-
EP, R-TA-AUX, and R-TA-ER.

5. Give alternate surface name T'B for points L-TB-GS, L-TB-AUX, L-TB-
EP, TB-CL, R-TB-EP, R-TB-AUX, and R-TB-GS.

6. Give alternate surface name SG for points L-TS, L-TS1, L-TC, L-TCI,
L-BC, L-TC2, L-BRK1, L-BRK, L-DO, L-DI, L-SG-GR, L-SG-AUX, L-
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SG-EP, SG-CL, R-SG-EP, R-SG-AUX, R-SG-GR, R-DI, R-DO, R-
BRK, R-BRK1, R-TC2, R-TC1, R-TC, R-BC, R-TS1,and R-TS.

Select template Transition from Template Library.

8. Give alternate surface name TA for points L-TA-ER, L-TA-AUX, L-TA-
EP, TA-CL, R-TA-EP, R-TA-AUX, and R-TA-ER.

9. Give alternate surface name TB for points L-TB-GS, L-TB-AUX, L-TB-
EP, TB-CL, R-TB-EP, R-TB-AUX, and R-TB-GS.

10. Give alternate surface name SG for points L-TS, L-TS1, L-TC, L-TCI,
L-BC, L-TC2, L-BRK1, L-BRK, L-DO, L-DI, L-SG-GR, L-SG-AUXI,
L-SG1, L-SG2, R-SG-EP1, R-SG1, R-SG2, R-SG-AUX1, R-SG-GR, R-
DI, R-DO, R-BRK, R-BRK1, R-TC2, R-TC1, R-TC, R-BC, R-TS1,and
R-TS.

11. Save template library and close the Create Template dialog.
12. Select Modeler > Roadway Designer.
13. Select Corridor > Templates Drops.

14. Select all the template drops in red and click on the Synchronize with
Library button. Close the dialog.

15. Select Corridor > End Condition Exceptions.
16. Select the LeftOverride from 10+080 to 10+160, click Edit.
17. Select point L-MU-OG from the template edit window.

- )
;ﬁmﬁhfﬂl

Point Selection

3 L-MU-OG :
[ L-TaFimBottom

( L-ToOG

18. Type SG in the Alternate Surface field. Click Apply button.
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T: Point Properties

MName: | LMU-OG

X
v| # ooy ]

] Use Feature Name Cvemide; |

| Close

Surface Feature Style: | Muskeg

3 .
< Previous

Atemate Surface: |SG

4 oo

19. Close the dialog. Select the RightOverride from 10+280 to 10+281,

click Edit.

20. Give alternate surface name SG for points R-BC, R-TC1, and R-TC.

Close all the dialogs and return to Roadway Desinger.

21. Select Corridor > Create Surface.
22. Check the Create Alternate Surfaces option on the Create Surface

dialog.

General Options
Mew Surface for Each Comidor

Empty Diesign Surface
[ Include Mull Points
Trangulate

23. Click Apply. Save Roadway Designer and close the dialog.

Create Altemate Surfaces

|| Process Visible ﬁange Oinby
Remove Loops

24. Go to InRoads Explorer. In the left pane, check the Surfaces folder.
Alternate surfaces are created under Surfaces.

= £8 surfaces
= Default
¥ ex1 06
=B Rock
2B Swamp
@ Example1

= Example 1-5G
= Example1-TA
2B Example1-TE

| % surfaces |£ Geometry f 4 »

25. Right click on surface Examplel-SG and select Properties from the

pop-up menu.

26. Click on the Advanced tab on the Surface Properties dialog. Select
DTM_SG from the Symbology drop-down list for both Cross Sections

and Profiles.
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T Surface Properties

Main | Advanced |

g;fnﬁ::t:ln|l1;TM_SG v|. [] Use Features Only
Frofiles

Symbology: | 5 | . [] Lock Symbologies

Uffset  Distance Symbology Caolor  Offset Distance Symbology Caolor
T [0000 | [Defaut vi[] & [0o00 | [Defaut v|[]
2 |0.000 | |Defaurt v|[| 10: |0.000 | |Defaurt le
3 [0000 | [Defaut ¥[] 30000 | [Defaut v|[ ]
4 [0000 | [Defaut v|[] 1200 | [pefaut «|[]
5 [0000 | [Defaut vI[] %o | [oefact “|[]
E [0000 | [Defaut v|[] %[00 | [Defaut «|I[]
7 [ooo0 | [Defaut v|[] &[0 | [Defaut «[]
& |0000 | |Defaut vI[] 8 [0000 | [Defaut v|[]

L Apply _J[ Close ]

27. Click Apply > Close.
28. Repeat the process to set symbology DTM_TA for surface Examplel-

TA.

Main | Advanced

Suface: | Bxamplel-TA v
Cross Sections
Symbology: |DTM_TA v|.

Profiles
Symbaology: | DTM_TA w | .

29. Set symbology DTM_TB for surface Examplel-TB.

T Surface Properties
Main | Advanced

Sutace: | Example1-TB v |
Cross Sections
Symbalogy: |DTM_TB v|.

Prafiles
Symbology: [DTM_TA v/
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30. Save surfaces Examplel, Example1-TA, Examplel-TB, and
Examplel-SG.

7.9 Updating Project File

1. Go to InRoads main menu, select File > Save As.

2. On the Save As dialog, verify the Save as type is Projects (*.rwk) and
select Examplel.rwk.

3. Click the Options (...) button on the lower right corner of the Save As
dialog box. The Project Options dialog box will appear.

4. Click Surfaces tab, check Add for Examplel, Examplel-SG,
Examplel-TA, and Examplel-TB surfaces.

Add  Update | Surface Name

[ Rock

[ |

[] Evample1-5G
L] Evample1-TA
L] Evample1-TE

Note: 1f the Update option is selected, the surface file(s) will be
saved when you save the project.

5. Click OK button to close the Project Options dialog box.
6. Click the Save button and confirm to replace existing project file.
7. Click Cancel to close the dialog.

InRoads Typical Example 1 — Version 1.0 Page 149



8.0 Cross Section

8.1 Creating Cross Sections

1.

Load MTO_InRoads_Template.dwg from project
folder..\Example I\Standards.

Click AutoCAD’s File > Save As command to save the drawing to
project folder ... \Example \Drawings with name CrossSections.

Set the Global Scale Factors to 0.1.
Select Evaluation > Cross Section > Cross Sections.

Click Preferences and load named preference MTO_Sheet(1:100).
On the dialog of General leaf, change the interval to 10m. Select
surface ExI_OG, Rock, Swamp, and Examplel from the Surfaces list.

== Cross Sections [’._||£|P5__<|
File
&5 Create Cross Section Set Name: !E‘I i
i B General . —
Sairce Create: Window and Data | %
Include [rterval: 10.000 |+
{23 Cortrals .
Left Offset: 35 000
B Custom Gt .ﬂ
(30 Layout Right Offset: [25.000 | 4|
: % (;;eds Wertical Exaggeration: |1_::::: |
{29 Details [] Show Diata Outside Elevation Range

{E8 ASCH or LandXML .
[E3 Annotate Cross Section Lo
[ Update Cross Section |
[E3 End-Area Volumes

=
b
=
= o
|

DTM_Rock Survey

ICeCE

X Sw DTM_M ' N a ]
R Examgle] DTrv1_Pruniko§dsum A
[ Example1-5G DTM_Proposed v[[ Nore ]
I/ - 4T ot ST ' —
[ Apply ] [Preferences...] [ Close ] [ Help

6. Click Source and verify that the proper alignment is show in the

alignment field.

File

#

25 Create Cross Section (®) Mignment: | 3 | ﬂ
Zeneral _ -
% Source [ Single Station: | |J
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7. Click Controls > Limits. Verify the Station range.

File

#

5 Create Cross Section
Zeneral
Source
Include
25 Cortrols
5
Critical Sections
Plan Display
B3 Custom

[] Blevation

Station

Stal-t: M Nn nnn

10=000.000

#
Stop: 10+500 000 ﬂ

(M L ER T

8. Click Critical Sections under Controls. Select options.

File
25 Create Cross Section Horzontal Cardinal Points

General [ ] Horizontal Evert Paints
Source
Include [ Vertical Cardinal Poirts

= CDmrFlls_ [ ] Vertical Evert Paints

Limits

S [ ] 5uperelevation Event Stations

= Cu;ﬂl:_ln Display [+] Template Entries

B9 Layout [ Key Stations

Q .i-x.els ] Extemal Contral Points

9. Click Apply and follow the prompt at AutoCAD command line to
provide an insert point in the drawing.

10. View the cross sections that have been created.

Whole Sheet:
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Swamp Treatment:

8.2 Updating Cross Section

1. Select Evaluation > Cross Section > Cross Sections.

2. Click on the Update Cross Section folder on the left pane of Cross
Sections dialog.

3. Click on Crossing Features leaf. Toggle on the Display On option.
4. Select surface Examplel from the Surface list.

5. Turn on the Feature Filter Lock and select filter TP Surface Features,
and then select all the features in the Feature list window.

—& Bentley InRoads XM Edition
Fle Surface Geometry Drainage Evaluation Modeler Drafting Tools  Help

TP Suface Features w @\)}? B .
SRR E R o =R
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T Cross Sections

File

Cross Section Set:
| Example1

[E9 Create Cross Section
[E Annotate Cross Section
25 Update Cross Section
: General
Surfaces
Components
i g Crossing Features
Projected Features
Storm and Sanitary
[E3 End-Area Volumes

Mode: (O Befresh  (®) Display On (O Display OF
Start:  10-000.000 Stop:  10+500.000
Surface:
Name Description i
Ex1_0G Ex1 Existing Ground
Created by Import Subsur... |=

Created b

s Import Subsur... .~
Created from roadway de...

Example1-5G Created from roadway de... e
< |3
Feature:
Style Description #% j"'_!

Rounding Breakp...
Edge of Pavem:
Edge of Paved
Edge of Shoul
Rounding Breakp...
Edge of Pavem:
Edae of Paved Sh..

5h..

Filt

[ Close

J [

Apply Hep |

Click Apply. Top surface features points will display in the cross

sections.

Select surface Examplel-SG from the Surface list.

Turn off the Feature Filter Lock, and then select all the features except
in the Feature list window (feature Exterior Boundary is greyed out
and will not be selected).

T Cross Sections

File

Cross Section Set:
| Example1

v] #|

[E9 Create Cross Section
[E Annotate Cross Section
25 Update Cross Section
: General
Surfaces
Components
i g Crossing Features
Projected Features
Storm and Sanitary
[E3 End-Area Volumes

Mode: (O Befresh  (®) Display On (O Display OF
Start:  10-000.000 Stop:  10+500.000
Surface:

Name Description i
Swamp Created by Import Subsur...
Example 1 Created from roadway de...

Created from roadway de.

Example1-TA 5 |
Example1-TB Created from roadway de... e
< 3
Feature:
Style Descrip A j"'_!

t'to o ch -
Rock
Rock

Bottom of Ditch - i
Bottom of Ditch - eate
Muskeg Created i
Apphy [ Close ] [ Help ]
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9. Click Apply. All the subgrade surface features points will display in
the cross sections.

10. Close the dialog and save the drawing.

8.3 Annotating Cross Sections

Surface or surface crossing features (if loaded) can be annotated in cross
sections. Verify that the Global Scale Factors is set to 0.1.

OG surface

1. Select Evaluation > Cross Section > Cross Sections.

2. Click on the Annotate Cross Section folder on the left pane of Cross
Sections dialog.

3. Click on Preferences and load named preference MTO_OG (1:100).
4. Click on General leaf and select ExI_OG surface.
5. Click on Points leaf and check Include Points option.

; Cross Sections
File

Cross Section Set:
Example1

|2 Create Cross Section
25 Annotate Cross Section

General
&5 Points [ Leader

|Objec,1 |Pos'rti0n|Preﬁ:f. |Suf'fi:f. |Prec:isi0n Format Name |

% General | Center 1 Gnd 0.123 .

{2 Seaments & Offset 0 0.12 ro-TocoFF [l
(2 Features [ Elevation 0 0.123 FD-T-OGELEV .
21 Frame [ Station 1 Stn 0.1 5+585 .58 .
[ Update Cross Section [ Skew Offset 1 Off 0.1
[E0 End-Area Volumes [ Description 1 Desc 0

6. Click Apply. The OG surface is annotated in cross sections.
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TP Surface.

1. With the Cross Sections dialog open, click on Preferences and load
named preference MTO_TP (1:100).

2. Click on General leaf and select surface Examplel.

3. Click on Features leaf then click on Annotate. Select all the features
from the features list.

= Cross Sections

File
Cross Section Set:
Example1 v ﬂ
I:l .Create Cmss S;ection [ I_:eature: ) Edit Style...
&5 Annotate Cross Section Mame Style Diescription ﬂ -
General TP- Rounding Breakp... Created by roadway ..
3 Paints ~TP-] Edge of Pavemen...Created by roadway ...
£ Segments ~TP-| Edge of Paved 5... Created by oadway ...
{25 Featurss ~TP-| Edge of Shoulder Created by roadway ...
Gereral -TP- Rounding Breakp ... Created by roadway ...
n -TP-| Edge of Pavemen...Created by roadway ...
=) F?a -TP-| Edge of Paved 5... Created by oadway ...
2 Created by oadway ...
[E0 Update Cross Section ,_ =
[E3 End-Area Volumes
[ Apphy ] [Pre{erences...] [ Close ] [ Help

4. Click Apply. The top surface is annotated in cross sections.

SG Surface.

1. With the Cross Sections dialog open, click on Preferences and load
named preference MTO_SG (1:100).

2. Click on General leaf and unselect surface Examplel and select
surface Eexamplel _SG.
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3. Click on Features leaf then click on Annotate. Select all the features
from the features list.

: Cross Sections

File

Cross Section Set:
f Example 1

| (22 Create Cross Section
&5 Annotate Cross Section
General
3 Paints
£ Segments
{25 Featurss
General

[ Update Cross Section
[E3 End-Area Volumes

Mame Style

Bottom of Ditch - ...
Rock
Rock
Bottom of Ditch - ...
Bottom of Ditch - ...

Edge of Pavemen...
Granular Roundin...
Aupdliary Poirt
Aupdliary Poirt

Top of Cut - Lt

Top of Cut - Lt
Rounding Breakp...
Edge of Pavemen...
Edge of Paved 5...
Edge of Shoulder
Toe of Fill Slope - ...
Bottom of Ditch - ..
Rock

Rock

Bottom of Di

Description

Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...

Created by roadway .

a4

Apply

] [Pref_erences...

[

Close

J[[_tee

4. Click Apply. The subgrade surface is annotated in cross sections.

5. Close the Cross Sections dialog and save the AutoCAD drawing.
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9.0 Volumes and Mass Haul Diagram

9.1 Calculating End-Area Volumes

After creating cross section set, the End-Area Volumes can be used to
perform the traditional end-area volume calculation to compute cut, fill,
and net volumes. To compute the quantities of components, the
components must be displayed in the cross section.

InRoads calculates the exact end areas at each stations. The neat volumes
area calculated between stations using the average end area method. The
computed volumes can be adjusted for shrinkage or expansion.

Note: The Compaction/Expansion factor and stripping depths used
in this example are for demonstration only. For real projects, refer
to Geotechnical Report or the Regional Geotechnical Section’s
recommendation.

1. Verify that the cross section drawing created in previous section is the
active drawing.

2. Verify that the Global Scale Factors is set to 0.1.
3. Select Evaluation > Cross Section > Cross Sections.

4. Click on the End-Area Volumes folder on the left pane of Cross
Sections dialog.

5. Click on Preferences and load the named preference MTO.

6. Click on Annotation. Check the default settings of the named
Preference MTO. Change the options as you need.
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T Cross Sections

File
Cross Section Set: .6
Em 94 g . .
[Z0 Create Cross Section |Objec,1 | Prefixc | Suffix | Precision | Location Name |
[E Annotate Cross Section [ Cut Shape PD-T-75MM
[ Update Cross Section [ Fill Shape PD-T-50MM .
&3 End-Area Volumes O Shaps Area 0.123
oo General O Cut Centroid Symbol
Compute Quartities | Fil Centroid Symbel
Unsuitable Materials by Feature O Cut Area A 0.12 Bottom Left
Unsuitable Materials by Station I Fil Area n 012 Bottomn Left
e s 0 Cut Volume cv. 0123 Bottom Right
: E:Efnz ;28 Dﬁ*;::sm” O Fil Velume FV: 0.123 Biottom Right
Added Quartities B Mass On:lin“ate MO: :.1 . Bottom Certer .
Forced Balance [ Tabulated Area 0.12 Top Left
As Buit [ Tabulated Volume 0.12 Top Right
>
{E9 Mass Haul Diagram
[ Apphy ] [Preferences...] [ Close ] [ Help ]

7. Click General. In the Surface list window, make sure all the surfaces

including existing (ExI_0OG), designed (Examplel), and substratum
(Rock and Swamp) are checked. With the preference MTO, the volume
will be calculated for whole cross section set and the Create XML
Report option is toggled on.

T Cross Sections

File

Cross Section Set:
| Example1

v] #|

[E9 Create Cross Section
[E Annotate Cross Section
[ Update Cross Section
{29 End-Area Volumes
>
Compute Quantities
Unguitable Materals by Feature
Ungsuitable Materials by Station
Classifications
Compaction/Expansion
Volume Exceptions
Added Quantities
Forced Balance
As Buitt
Annotation
Mass Haul Diagram

L

Surface
Example
Ex1_0G
Rock
Swamp

Type
Design
Existing
Substratum
Substratum

Method
() Standard

() Comect for Curvature

Limits
[ Station Rangs

S

Create XML Report

lgnore Areas Smaller Than: |g oo

[] Plat Mass Haul Diagram

[

Apply

Close

] [Pref_erences...] [

J [

Help
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8. Click Unsuitable Materials by Station. For new construction, assume
stripping will be across the entire cross section. Also assume the
stripping depths are 0.15m in cuts and 0.30 in fills. For swamp
excavation area (10+080 to 10+160), stripping is not calculated.

9. Add two stripping sections (10+000 to 10+080 and 10+160 to 10+500)
to the list with the Style set to Stripping. Both stripping section have
Cut Depth 0.15m and Fill Depth 0.30m.

z Cross Sections
File

Cross Section Set:

i-ExampIe‘I _v!i-J
[E9 Create Cross Section | - Settings i
(B0l Annotate Cross Section Start Station: |1g

[ Update Cross Section
5 End-Area Volumes
General Style:
Compute Quantities
Unsuitable Materals by Featurs
% Unsuitable Materials by Station Fill Depth:
Classffications
Compaction,/Expansion
Volume Exceptions
Added Quantities
Forced Balance
As Buitt
Annotation
{E9 Mass Haul Diagram

Stop Station:

Cut Depth:

Unsuitable Materials:

| Start Station | Stop Station | Material | CutDepth | FilDeph | | Add
10-000.000_10-080.000 _ Strippi 0,150 0.300 i
(==
G
[ Apphy ] [Pref_erences...] [ Close ] [ Help ]

10. Click Classification. Use Cut/Fill Factor to account for any swell or
shrinkage that may occur when remove/place material. Assume 15%
increase for the computed earth fill quantity to compensate handing
and compaction lose. Assume 50% expansion to rock cut excavation
quantity for computing rock material available for fill. Edit the Cut/Fill
factors in the Materials List table.

As a component of the template, Rock Shatter doesn’t have option to
give the Cut Factor. However, the Rock Shatter quantity is included in
the rock excavation quantity and subject to the same expansion factor
as Rock Cut.
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; Cross Sections

File
Cross Section Set:
Example b ﬂ
[E3 Create Cross Section Object Source Parent Classificat | Mass Ordir| Cut Fac:| Fill Fad| - J
(£ Annotats Cross Section Ex1_0G Surface 0000 | 1.1500
[E2 Update Cross Section Rock Surface Rock Include J
(&3 End-Area Volumes Swamp Surface Rock Include | 1.0000
General Fill Component | Example1 | Designed | Exclude
':U"“Ff”te Q”amm_es Granular Shoulder Component | Example | Designed | Exclude
:Jnsu.rtable r-f'later!als by Feat.ure Muskeg Component | Example1 | Designed | Exclude
= élnsu;fablaf Materials by Station Asphalt Top Course Component | Example1 | Designed | Exclude 1.
s Ha‘“ ':_tlolf‘l’a o Muskeg Bacldill Component | Example1 | Designed | Exclude 1
"EEEHZ EI;DfIc:;eDt;E:TUIDn Granular A Component | Example1 | Designed | Exclude 1.
N Bt ﬁock Embankmenrt L:omponent Eff.ample1 Des?gned Ef.clude 1
Fuced Dolorices Granular B Component | Example1 | Designed | Exclude 1.
Bs Bl Rock Shatter Component | Example1 | Designed | Exclude 1.
Annotation Muskeg Excavation Component | Example1 | Designed | Exclude 1
{3 Mass Haul Diagam Asohalt Shoulder Too Cel Component | Examole 1 | Desianed | Exclude
[ Apphy ] [Preferenc:es...] [ Close ] [ Help

11. Click Apply to calculate the volumes. InRoads will annotate the cross
section set based on the selections on the Annotation leaf.

12. With Create XML Report option toggled on, Bentley Civil Report
Browser displayed. Select EndAreaVolume style sheet from the
Evaluation folder in the left pane of the dialog.
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B Bentley Civil Report Browser - C:\DOCUME-

uoAnd\LOCALS~1\Temp\RPT 1B8.xml

Eile Tools Hep

[C-\PROGRA™1\Bentiey INROAD 1. 11\ XML Data'\er!

[&3 Evalustion

] AvergeCrossSiope el

) BasicEnd AreaVolumeBalance Station xs
&) BasicVolumessl

&3 CrossSecion sl

A CrossSectionAl Features xs!

&) CrossSectionASCllinputFormatas!

&J) CrossSectionASCllinput Format Feature xsl
&) CrossSectonASCllinput FormatithPericodes xst
& CrossSectionDesignSufacsFeatures sl
B CrossSectionGradebook x|

) CrossSectionGradebookNE sl

) CrossSectionGradebook Wide xsl

A CroseSectionPoints

-Aj] CrossSectionPaintsList xs

] CrossSectionProfieList xs!

) CrossSectionSiopsStakeLising xsl
) CrossSectonSiaking xel

B CrossSectionSiakingTable xsl

Q) CrassSectionide sl

A4 CrossSectionXYZasl

&) EstthworkQuantites xs!

A]) Endivealobmessl

Al EndAreaVolumePage Totals xs!
Endireal/olmeStationRiange sl

&1 MutipleMaterial Volumes x5!

A7 TrianglsVolumes xsl

S TriangleVolumes Sum Shapes xs!
AQ Volumesasl

sl
Parent Suraceas!
ReplacedAddedToNomalFil xs!

2] InterseciingAlignmentStations
(23 LandxmL

|21 LegalDescrption

2 LightRaiManufacturing
SR

3

End Area Volume Report
Report Created: 12/20/2010
Time: 2:36pm
Cross Section Set Name: Example!
Alignment Name: Example1
Input Grid Factor: 1.000000  Hote: Allunits i tis report are n meters, sauare mefers and cui meters
- - Added Quantities -
Baseline Fill - - Mass
Station _Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
10+000.000 100 4819 000 000 115 000 000 000 100 000 000 100 000 000 000
10+010.000 100 4601 47098 47098 115 0.00 000 000 100 000 000 100 000 000 47055
10+020.000 100 4449 45249 45249 115 000 000 000 100 000 000 100 000 000 92259
10+030.000 100 3049 37491 37491 115 000 000 000 100 000 000 100 000 Q.00 1297.04
10+040.000 100 1728 23886 23836 115 0.00 000 000 100 000 000 100 000 Q.00 153546
10+050.000 100 947 13222 13222 115 0.00 000 000 100 000 000 100 000 Q.00 1666.97
10+059.251 1.00 470 6413 6413 115 096 444 510 100 000 000 100 000 Q.00 1708.9
10+060.000 100 453 346 346 115 122 082 084 100 000 000 100 000 Q.00 170859
10+070.000 100 103 27.81 2781 115 754 4382 5040 100 000 000 100 000 Q.00 16359
10+030.000 100 000 _ 614 514 115 0.00 3770 4336 100 000 000 100 000  0.00 1568.32
10+090.000 1.0 10.66 5332 115 000 000 000 100 000 000 100 000 Q.00 162165
10+100.000 1.0 2437 17516 145 000 000 000 100 000 000 100 000  0.00 179681
10+104.251 1.0 2246 9953 115 000 000 000 100 000 000 100 000  0.00 1896.33
10+110.000 1.0 19.83 12158 145 000 000 000 100 000 000 100 000  0.00 2017.91
10+120.000 1.0 15.20 17546 145 000 000 000 100 000 000 100 000  0.00 2193.08
10+130.000 1.0 2162 18409 145 000 000 000 100 000 000 100 000 000 237747
10+140.000 1.0 29.06 25340 115 000 000 000 100 000 000 100 0.00 000 2630.57
10+150.000 1.0 13.20 21130 115 000 000 000 100 000 000 100 000 Q.00 2841.87
10+160.000 1.0 0.0 6600 115 000 000 000 100 000 000 100 000 Q.00 2907.87
10+170.000 100 094  &77 471 1151767 8836 10161 100 000 000 100 000 Q.00 2776.93
10+180.000 100 730 4123 4123 115 550 11688 13326 100 000  0.00 100 000  0.00 2633.03
10+190.000 1.00 2422 15761 15761 115 0.00 2752 3165 100 000 000 100 000 Q.00 274167

v

13. The template used for this example has swamp related components to

calculate swamp excavation and backfill. In the swamp area, the

normal cut volume also includes swamp excavation volume which is

duplicated and should be removed from the calculation. Record the cut
volume in the volume report within the swamp area as shown above.

14. Return to Cross Sections dialog. Click on Added Quantities. Add the
cut volume (negative for deduction) as recorded in last step for each
station within the swamp area to the Added Quantities list.

File

Cross Section Set:

i Example1

[E9 Create Cross Section
[E Annotate Cross Section
[ Update Cross Section
5 End-Area Volumes
General
Compute Quantities

Classifications
Compaction,/Expansion
Volume Exceptions
Added Quantities
Forced Balance

As Buitt

Annotation

{E9 Mass Haul Diagram

Unguitable Materals by Feature
Ungsuitable Materials by Station

Settings

Start Station: | 10,150 000 P ﬂ

Stop Station: :i ﬂ

Type: w  OFf

Volume: |

Factor: |

Pay ltems:

Object |Name |Descripti0n |

Cut

Fill ﬁ

Added Quantities:

Start Station | Stop Station | Type Factor b Add
10+080.000 0+050.000 Cut 000

10080000  10+100.000 Cut 000

104100000  10+104.251  Cut 000

10+104.251  10+170.000  Cut 000

1110 101 (WD Tt 1 0
2

[ Apphy ] [Pref_erences...] [ Close ] [ Help

15. Click Apply to calculate the volume. In the Bentley Civil Report

Browser, select EndAreaVolume style sheet to view the results. The
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swamp excavation volume is now added as negative amount to the
normal cut quantities.

B Bentley Civil Report Browser - C:\DOCUME=1\LuoAnd\LOCALS~ 1\Temp\RPT1C3.xml
Ele Tools Hep

[CPROGRA™T\Bentiey INFOAD™1 11\ Dataven -
CrossSectonSumzyFamat sl = End Area Volume Report
) CrossSectontiides!
] CrossSectionXZasl Report Created: 12/20/2010
A EathworkQuantitiesxs! Time: 3:49pm
A1) EndareaVolume x|
&) Endiveal/olumePagsTotslsasl Cross Section Set Name: Example1
EndirsaVolumeStationRangs sl e e R
MitipleMaterialVolumes xsl ighmem Name: Sxames
Tandokinessa Input Grid Factor: 1.000000  Hofe: Allunis in ths report are in meers, square mefers and cuiic meters unless specified ofnervise.
TriangleVolumes Sum Shapes xs!
lumes sl Station Quantities - - --- - SR -- - Added Quantities - - -
VolumesToCS Vsl 4 Fi ¢ il
Jolume Parent Surface xsl Baseline % N SE 5 R, UL SRR S - © Mass
&) VolumesiReplecedAdded TolomalFils Station _Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
(29 Geometry 104000000 100 4819 000 000 115 000 000 000 100 000 000 100 000 000  0.00
% ;CS 104010000 100 46.01 470.95 47098 115 000 000 000 100 000 000 100 000 000 47055
[ 5 i B et o 104020000 1.00 4449 45249 45249 115 000 000 000 100 000 000 100 000 000 92259
(23 LendXbL 10+030.000 100 3049 37491 37491 115 000 000 000 100 000 000 100 000 000 1297.04
(22 LegalDescrption 104040000 100 1728 236.86 23686 115 000 000 000 100 000 000 100 000 000 153546
% r“yg"“;:“’t”m“""g 10+050.000 100 917 13222 13222 115 000 000 000 100 000 000 100 000 000 166697
MapChed e
104059251 100 470 6413 6413 115 096 444 510 100 000 000 100 000 000 1708.96
22 Miling
29 Obsolete 104060000 100 453 346 346 115 122 082 034 100 000 000 100 000 000 1708.59
[E3 RoednoyDesign 104070000 100 103 27.81 2781 115 754 4382 5040 100 000 000 100 000 000 163596
% g‘:’::’gﬂl‘ 10+080.000 100 000 ~ 514 514 115 000 3770 4336 100 000 000 100 000 000 156832
5 g 104030000 100 1066 5332 5332 115 000 000 000 100f -5332 5332 100 | 000 000 156833
[59 StstionOffset 104100000 1.00 2437 17516 17516 115 000 000 000 100|-17516 -17516 100 | 000 000 156833
(2 superevation 104104251 100 2246 9953 9953 115 000 000 000 100| -99.53 9953 100 | 000 000 1568.32
% g“"am 10+110.000 100 19.83 12156 12158 115 000 000 000 100|-1215 -12158 100 | 000 000 156832
o 104120000 100 1520 17516 17516 115 000 000 000 100|-17516 -17516 100 | 000 000 156833
[ TerplateLibrary 10+130.000 1.00 2162 184.09 16409 115 000 000 000 100|-184.09 -18409 100 | 000 000 156833
(2 Tumouts 104140000 100 29.06 25340 25340 115 000 000 000 100|-25340 25340 100 | 000 000 156833
% X‘T’; 10+150.000 100 1320 21130 21130 115 000 000 000 100|-21130 21130 100 | 000 000 156833
S s 104160000 100 000 6600 6600 115 000 000 000 100| -66.00 -66.00 100 | 000 000 156833
3] fomatPDF xsl 104170000 100 094 471 471 1151767 8636 10161 100 000 000 100 000 000 143739
) rawoamial 104180000 1.00 730 4123 4123 115 550 11588 13326 100 000 000 100 000 000 129580
1] Srondllal = 10+190.000 100 2422 15761 15761 115 000 2752 3165 100 000 000 100 000 000 MINET &

16. Select Volumes style sheet and go to the end of the report. A summary
table of total volumes of each material is generated by InRoads. There
are 4 columns in the table. From left to right they are Material
(component) Name, Volume, Adjusted Volume, and if the material is

included in the Mass Ordinate.

[ Bentley Civil Report Browser - C:\DOCUME-~ 1L uoAnd\L OCALS- 1\ Temp\RPT1C3.xml
Fle Tools Help
[CPROGRA™ T Bertley JNROAD 1 T1XML Data\en ~
] CrossSsctionSurvey Format xsl -
; CrossSactionWide xs! Totals:
N Ems;f’afé"”z"ﬁ'_ | Mormal Cut 12967 63 12967 63 Yes
gl e e Normal Fill §235.53 717086 Yes
L] EndArea\VolumePags Totals s Added Cut -1339.54 -1339.54 Yes
] ErdArsslolums Station Rangs kel Added Fill 000 0.00 Yes
] MuipielstsralVolumss !
j TriangleVolumss xs| Stripping (replaced) 1191.93 1370.72 Yes
1] TrangleVolmesSumShapes s Stripping (not replaced) 1073 87 1073 87 No
S "°:“”‘Hf'c5 | Total Stripping 2265 80 2265 80
Volumes ToCSV xsl
L] Volumss ithParsrt Surfacs s Rack 138168 2072 52 Yes
ke L] Volumss ithRieplscedAdtsd ToliomslFil s Swamp 000 000 Vo
= e Granular B 208843 2088 43 Mo
T Images Asphalt Base Course 10 175.00 175.00 No
T terssctingAignmentStationis Muskeg 120 05 12005 Mo
23 LandxL Muskeg Excavation 1315 14 131514 Mo
3 Legsins g
galDescription
e . Rack Shatter 425 00 425 00 No
(51 ManCheck Muskeg Backfl 121949 121949 Na
I3 Wiling Rack Embankment 467 92 467 92 No
23 Obeclets Granular A 1036 45 1036 45 No
=31 RostsyDh
T - Granular Shoulder 290 24 290 24 Mo
3 Schemas
(2 SightVisbiy Fill 227342 227342 Na
3 Staksout Asphalt Shoulder Top Course 25.00 2500 No
23 StatioOffset Asphalt Top Course 140.00 140 00 Mo
p P £
_‘j_‘ Superelevation 3 =

17. Based on the template and the input during quantity calculation, the
quantity of:

a. Earth Cut = Normal Cut + Added Cut (see step 15)
12967.63 + (-1339.54)
=11628.09 m3
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b. Rock Excavation (include Rock Cut and Rock Shatter):
= Rock (from InRoads)
=1381.68

Note: The Rock Cut is assumed 50% expansion and the
Rock Shatter is subject to the same expansion factor as Rock
Cut. Since the Shatter is left in place, the Available Material
from Rock Shatter consists the expanded portion only.

c. Available Materials from Rock Excavation will be:
= Rock expanded — Rock Shatter left in place
=1381.68 X 1.5 -425
=2072.52 — 425
=1647.52
d. Muskeg Excavation is the Excavated Swamp Material volume.

e. Muskeg Backfill is the volume of embankment with specified
material between the bottom of swamp excavation and the OG
surface.

f. Fill is the volume of embankment with Earth Fill between the
OG surface and the bottom of Granular B.

g. Muskeg is the volume for the area to be backfilled with swamp
material (the area from the edge of the backfill embankment to
the excavation limits).

Note: Refer to Components Over Swamp in Section 6.2 for
details.

h. Rock Embankment is the volume of rock fill treatment in the
transition area.

Note: Refer to Rock Treatment in Section 7.6 for details.

1. Granular B is the volume of granular sub-base calculated from
End-Area. The volume doesn’t include the expected loss in the
area where granular sub-base is placed on rock subgrade. Refer
to CDED manual for the application of the compensating factor.

18. Save the drawing with a different name (Cross section with end-area
quantities).
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9.2 Generating Mass-Haul Diagram

InRoads uses the End-Area Volume to generate the Mass-Haul diagram
that shows cumulative total of cut and fill volumes along a horizontal
alignment.

1. Close the report browser and return to the Cross Sections dialog.

2. Click Classification. In the Materials List table, include the Fill and
Rock Shatter to the Mass Ordinate. Assume 15% increase for the
computed Fill (earth) quantity.

z Cross Sections

File
Cross Section Set:
iExampIe‘I v; ﬂ 0
[E0 Create Cross Section Object |Sourt:e |Parent |Class'rfic:at Mass On:lirlCut Fac:l Fill Fad| ~ _]
[E Annotate Cross Section Ex1_0G Surface
[ Update Cross Section Fock Surface Roclk Include
{3 End-Area Volumes Swam) Surface Rock Include
General IFiII ComEDnent E(amele‘l Designed | Include
Comp!ute Quantrtl.es Granular Shoulder Componert | Example1 | Designed | Exclude
Unsu.rtable I'v1ater!als by Feat.ure Muskeg Componert | Example1 | Designed | Exclude
£ él‘lnsu;fablﬁf Materials by Station Asphalt Top Course Component | Example1 | Designed | Exclude
Cass |cc:1a.t|0|j.sE‘ X Muskeg Backdill Component | Example1 | Designed | Exclude
3 ..EEE:B FEE;D;;:ZUID” Granular A Component | Example1 | Designed | Exclude
.deed Quantities Fock Embankment Component Eff.ample‘l Des?gned &clude
Foced Boarce Granular B Component | Example1 | Designed | Exclude
s Built |Rock Shatter Componert | Example1 | Designed | Include
Annotation Muskeg Excavation Component | Example1 | Designed | Exclude
{2 Mass Haul Diagram Asohalt Shoulder Too Cil Component | Examole | Desianed | Exclude
0| |
[ Apphy ] [Preferences...] [ Close ] [ Help

3. Click on Mass-Haul Diagram folder.
4. Change the Global Scale Factors to 1.

5. Click on Preferences and load the named preference
MTO_MassHaul_1000 (1000 m’ per major grid).

6. Click Apply.
In AutoCAD, provide an insert point for the Mass Hall Diagram.
8. The Mass Hall Diagram will be drawn with the preset exaggeration.
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Mage Haul Diogram

9. Save the drawing as a Mass Haul Diagram.
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10.0 Reports and Data Exchange

10.1 End-Area Volume Report

The End-Area Volume Report is generated with End-Area Volumes
command. Refer to Section 9.1 for details about end-area volume
calculation and report generation. Once the report is generated by InRoads
and the Bentley Civil Report Browser is displayed, a few style sheets from
the Evaluation folder can be used to view End-Area Volume.

8 Bentley Civil Report Browser - C:\DOCUME-~ 1\LuoAnd\LOCAL S~ 1\Temp\RPT2F4.xml
File Tools Hep

|C PROGRA™1\Bantley\INROAD™1.11"XML Da ~
& Evalusti ~ End Area Volume Report

Slopereas)
BasicEndArezVolume Balanee Station.x
icVolume xsl

Report Created: 12/22/2010
Time: 3:03pm

Cross Section Set Name: Example!
Alignment Name: Example1

Input Grid Factor:  1.000000 Note: All mete mete and cubic meters unless spe ified
oth
GradebookNExsl [ | o Ll Lo il s Station QUANTIes - - - - - - << << --c-c- oo Added Quantities - - - - - - - - -
et Riteline a5t Cutslno st D Pl €S Koo Fill oo e
ctionPointsList xs Station  Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordin
ctionProfils List xsl 10+000.000 1.00 48.19 0.00 0.00 115 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 (
ction SlopeStake Listing xsl 10+010.000  1.00 46.01 470.98 470.98 1.15 0.00 0.00 0.00 1.00 0.00 0.00 100 0.00 0.00 47

10+020.000 100 4449 45249 45249 115 000 000 000 100 0.00 000 100 0.00 000 92
10+030.000 100 3049 37491 37491 115 000 0.00 000 100 000 000 100 0.00 000 1290
10+040000 100 1728 23886 23886 115 000 000 000 100 000 000 100 0.00 000 153
104050000 100 917 13222 13222 115 000 0.00 000 100 0.00 000 100 000 0.00 166¢
104059251 100 470 6413 6413 115 096 444 510 100 0.00 000 100 0.00 0.00 170t
10+060.000 1.00 4.53 346 346 115 122 0.82 0.94 1.00 0.00 0.00 1.00 0.00 0.00 170¢
10+070.000 1.00 1.03 27.81 2781 115 754 4382 5040 1.00 0.00 0.00 1.00 0.00 0.00 163
10+080.000 100 000 514 514 115 000 3770 4336 100 0.00 000 100 0.00 000 147
10+090.000 100 1066 5332 5332 115 000 0.00 000 100 5332 5332 100 0.00 000 127¢
10+100.000 100 2437 17516 17516 115 000 000 000 100 -17516 -17516 100 0.00 0.00 108t
10+104 251 100 2246 9953 9953 115 000 000 000 100 -9953 9953 100 0.00 0.00 100
10+110000 100 1983 12158 12158 115 000 000 000 100 -12158 -12158 100 0.00 000 88
10+120000 100 1520 17516 17516 115 000 000 000 100 -17516 -17516 1.00 0.00 0.00 Eﬁrv

< >

10.2 Cross Section Reports

10.2.1

Cross Section Report command is used to create station, offset, and
elevation report for a specified cross section set. All surfaces, features, and
components that you want in the report must be displayed in the cross
section set.

Top of Pavement Report

The InRoads generated design surface can be used for Top of Pavement
report.

1. Open the saved cross section drawing (or you can generate a new set).
2. Select Evaluation > Cross Section > Cross Section Report.

3. On the Cross Section Report dialog, verify the Cross Section Set is
Examplel.

4. Select surface Examplel (design surface) from the Include Surfaces
list.
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Cross Section Report

Main | Slape Staking;i

Cross Section Sat: | v|j:]

Include
Surfaces:

Mame Description
Example1 Created from roadway de..
Ex1_0G BEx1 Bxisting Ground
Rock Created by Import Subsu...
Swamp Created by Import Subsu...

[ include Selected Features Onhy:
Mame Style Description

>

£

[ Include Components [ Include Volumes

[ Apphy ] [ Preferences... ] [ Cloze

5. Click Apply.

6. In the Bentley Civil Report Browser, select Evaluation >
CrossSectionStakingTable.xsl.

mp\RPT183.xml
Fie Tools Help
|G PROGRA™1\Bertiey INROAD~1.11 ~
S Cross Section Staking Table
|2 Cant
23 Clearance Report Created: 1/4/2011 ¥
|52 Cross Siope Optimization Time: 4:26pm
|= Custom
|2 DataColsction SetName: Examplel
I3 Evaluation "
Y AverageCross SiopeAreaxsl Alignment Name: Examplel
g BasicEndAreaVolumeBalance Input Grid Factor: 1.000000 Note: Allunits in this report are in meters uniess specified otherwise.
A BasicViolume sl
A]] CrassSectional Surface: Example1
A& CrossSection MlFeaturss ! Ytiont m+Oﬂpﬂ 400
Al CrossSectionASCllinputForma +
Aj] CrossSectionASClinputForma Feature LTPER LTPES L0 LpEp TRCL RIPEP I RTPES RTPER
- &) CrossSectionASCllinputFoma EPS EPS
A CrossSastionDesign Suracsfe Elevation C-1180 295755 295780 295900 295930 296000 295930 295900 295780 295765 C-28%
% Em“:&ﬂiﬂngﬁjegmt;g Offset @236 625 600 400 350 000 350 4.00 6.00 625 @579
3| CrossSectionGradebookNExs ST S e S e TR G el ML N
LB Gt ok i Slope 21 £00% -6.00% -6.00% -2.00% 200% -6.00% -5.00% -6.00% 211
Af] CrossSectionPoints xsl
Al CrossSectionPointsList xsl Station: 10+010.000
&) CrossSectionProfieList el LTP- RTP-
A CrossSectionSiopaStakaLiin Feature LTPBR LTPES oo LTPEP TPCL RIP-EP o RTPES RTPER
4 m““‘””g'ak'”g“‘ Elevation C-1536 206.065 296.030 296.200 296230 206.300 295.230 296.200 296.030 296.065 C -2.661
K Cromtaon TS Offset @307 625 600 400 350 000 350 400 600 625 @532
A CrossSectionSurveyFormat sl Slope 21 £00% -600% -500% -200% 200% 600% -600% -600% 24
& CrassSectionWide sl
A& CrossSectionXYZe! % OX
A] EarthworQuartties xs Staton; 0020000
K} EncAreaVolume sl Featurs Ltrer LTPEs YIE Ltper troL r7rer BRI RIPES RTPBR
- A&l EdAreaVeoiumePageTota k¢ EPS EFS
& EdAreaVolumeSiationRange Elevation C-1894 205355 296380 296500 296530 296600 296530 296500 296330 296365 C-2499
& WotivietisteralVolumes sl Offset @379 625 600 400 350 000 350 400 600 625 @500
< | > Slone 21 -R00% -BO0% -RO0% -2 00% 200% -6 00% -RON% - 00% 21 &

7. Save the report then close the Bentley Civil Report Browser.

10.2.2 TA, TB Report

1. Select Evaluation > Cross Section > Cross Sections.
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2. Click on the Update Cross Section folder on the left pane of Cross
Sections dialog.

Click on Surfaces. Toggle on the Display On option.
Select surface Examplel-TA from the Surface list. Click Apply.
Select surface Examplel-TB from the Surface list. Click Apply.

Toggle on the Display Off option to make sure TA and TB surfaces
have been added to the cross section set.

S kW

Mode: () Refresh () Display On (%) Display Off

Start:  10+000.000 Stop:  10+500.000
Surface:
MName Diescription = ﬂ
Examplel Created from roadway desic
Exl 05 Ex1 Bxisting Ground
Example1-TA Created from roadway desic
Example1-TE Created from roadway desic
Hock Created by Import Subsurfa w
< |

7. Close Cross Sections dialog.
8. Select Evaluation > Cross Section > Cross Section Report.

9. On the Cross Section Report dialog, verify the Cross Section Set is
Examplel .

10. Select surface Examplel-TA from the Include Surfaces list.

= Cross Section Report |Z||Eir$__(|

Main | Slope Staking

Cross Section Set: !Example'l - | ﬂ
Include
Surfaces:

Name Description 4
Example1-TB Created from roadway de...
Exampled Created from roadway de.
Ex1_0G Ex1 Bxisting Ground B
Fock Created by Import Subsu... w

[ Include Selected Features Only:
Mame Style Diescription _J
[ Include Components [ Include Volumes
[ Apply ] [ Preferences... ] [ Close

11. Click Apply.
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12. In the Bentley Civil Report Browser, select Evaluation >
CrossSectionGradeBookWide.xsl.

B Bentley Civil Report Browser - C:\DOCUME~ 1\LuoAnd\L OCAL 5~ 1\Temp\RPT 18C.xml
File Tools Help

JC-'-PROGRA‘T Bentley \INROAD™1.11"XM A
&S Evaluation 2 Cross Section Gradebook Report

AversgeCrossSlopedres xsl

BasicEndAreaVolumeBalanceStal Report Created: 1/6/2011 =
BasicVolume xs! Time: 3:15pm

CrossSection xsl
CrossSectionAll Features xsl Set Hame: Examplel
CrossSectionASClInputFormat xs
CrossSectionASCllInput Format Fe:
CrossSectionASClInput Format Wi
CrossSectionDesign SurfaceFeatu Input Grid Factor: 1.000000 Note: Allunits in this report are in meters unless specified

Alignment

Nt Example1

Al

Al

Al

Al

A

A

A

A

A

§ CrossSectionGradebook xsl other

§ CrossSectionGradebook NE xsl

R ] CrossSectionGradebook Viide | Surface:  Example1-TA

'g e Station:  10+000.000

R Elevation: 295655 295675 295840 295910 295840 295675 295655
| CrossSectionSlope StakeListing xs Offset: 6556 625 350 0.00 3.50 6.25 6.58
.E CrossSectionStaking xs|

'% ST e Station:  10+010.000

s cz::s:m:;:éufvey;;r;nmsl Elevation: 295955 295975 296140 296210 296140 2950975 D295 955
-3 CroseSectionWids xel Offset: 58 % Hos K 350 0.00 350 6.25 6.58
-] CrossSectionXYZxsl

L e Station: 10020 000

B i N Elevation: 296255 296275 206440 296510 296440 206275 296 255
IE EndAreaVelume StationRange xal Offset: -6.58 -6.25 -3.50 0.00 3.50 6.25 6.58
E Multiple MateralVolumes xsl v
< I > Station:  10+030.000 —

13. Save the report then close the Bentley Civil Report Browser.

14. On the Cross Section Report dialog, select surface Examplel-TB from
the Include Surfaces list.

15. Click Apply.

16. In the Bentley Civil Report Browser, select Evaluation >
CrossSectionGradeBookWide.xsl.

B Bentley Civil Report Browser - C:\DOCUME~ 1\LuoAnd\L OCAL 5~ 1\Temp\RPT 192.xml
File Tools Help

JC-'-PROGRA‘T Bentley \INROAD™1.11"XM A
&S Evaluation = Cross Section Gradebook Report

AversgeCrossSlopedres xsl
BasicEndAreaVolumeBalanceStat Report Created: 1/6/2011 —
BasicVolume xs! Time: 3:25pm

CrossSection xsl
CrossSectionAll Features xsl Set Name: Examplel
CrossSectionASCllInput Format xsl Hliciitarit
CrossSectionASClInput FormatFez %‘Iame'
CrossSectionASClInput Format Wit #
CrossSectionDesign Surface Featur Input Grid Factor: 1.000000 Note: Allunits in thiz report are in meters unless sp
CrossSectionGradebook xsl othe
CrossSectionGradebook NE xsl

CrossSectionGradebook Wide xs! Surface: Examplel-TB

Example1

R e el e Bl g Kl g e e ]

CrossSectionPoints xs! Station: 10+000.000
CrossSectionPointsList xsl E 3 : i
CrossSectionProfileList xs! Elevation: 295472 295505 295690 295760 295690 295505 295472
CrossSectionSlope StakeListing xs Offset: .13 -6.58 -3.50 0.00 3.50 6.58 7.13
CrossSectionStaking xs|
CrossSectionStaking Table xsl Station: 10+010.000
CrossSectionsToC SV sl = 3 o
CrossSectionSurveyFomat xs! Elevation: 295772 295805 295990 2965060 295990 295805 295772
CrossSectionWide xs! Offset: -1.13 -6.58 -3.50 0.00 3.50 658 43
CrossSectionXYZxsl
e Station:  10+020 000
|AreaVolums x| i

EndAreaViolumePage Totals xsl Elevation: 296072 296.105 296230 296360 296230 296105 296072
EndAreaVolume StationRange xsl Offset: 113 -6.58 -3.50 0.00 3.50 6.58 713
Multiple MateralVolumes xsl ~

< | > Station:  10+030.000 L]
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17. Save the report then close the Bentley Civil Report Browser.
18. Close the Cross Section Report dialog.

10.2.3 Subgrade Report

1. Repeat steps 1 to 7 in section 10.2.2 to add surface Examplel-TB to
the cross section set.

2. Select Evaluation > Cross Section > Cross Section Report.

3. On the Cross Section Report dialog, verify the Cross Section Set is
Examplel.

4. Select surface Examplel-TA from the Include Surfaces list.
5. Click Apply.

6. In the Bentley Civil Report Browser, select Evaluation >
CrossSectionGradeBookWide.xsl.

[ Bentley Civil Report Browser - C:\DOCUME~T\LuoAnd\LOCALS~1\Temp\RPT193.xml
Fie Tods Help

‘C "PROGRA™1\Bentley \INROAD™~1.11'XM A
55 Evaluation = Cross Section Gradebook Report
3] AverageCross SlopeArea xs!
Aj] BasicEndArezVolume Balznce Stat Report Created. 1/6/2011
Af BasicVolume sl Time: 3:34pm
Af] CrossSectionxsl

ation AllFsatures xsl Set Mame: Examplet
ctionASCllinput Format xs|

&) CrossSectionASClnputFomatFe Alignment Name: Example1

] CrossSectionASCllnputFomat i Input Grid Factor: 1.000000 Hote: Allunits in this report are in meters unless specified otherwise
] CrossSectionD: atu
s3SectionGradebook xsl Surface: Examplel SG

Aj] CrossSectionGradebock E xsl
Aj] CrossSectionGradsbookWide sl
1] CrossSectionPoints xs!

Station:  10+000.000
Elevation: 295904 294724 295224 295246 295355 295460 295355 295246 295224 294724 297620
3] CrossSectionPoirtsList xsl Offset: 1173 -9.37 -7.87 713 -3.50 000 3a0 713 787 9.37 15.17
A CrossSection PrefileList xsl
Af] CrossSectionSlope Stake Listing s
Af) CrossSectionStekingxs!
] CrossSectionStaking Table sl

Station:  10+010 000
Elevation: 295 560 295024 205524 205545 205655 205760 205655 205546 295524 295024 207 685
3] CrossSections TaCSVaxel Offset: 2B, S9AT T A3, EE0 000 R0 T3, 8T, 9ap a0
&) CrossSectionSurveyFomat xs!
% e Station:  10+020 000
i Extwokumitesssl Elevation: 297 217 295324 295824 295815 205055 206060 295955 295346 295824 295324 297522
i) EndAreaVolumeox Offset: 346y 94T ¢ TET 743 3B 000 3807 STA3 TET 937 AT
i) EndAroaVolumePage Totelexsl
) EndireaVolumeStetion Range xo 2
&) Motiple\atenaVolumes el Statiorox 101010 D10
) Trengleolamse Elevation: 297 330 295624 295124 296146 296255 296360 296255 296146 296124 295624 297 424
A TrargevoumessSumshapesssl Offset: 4279 937 787 713 350 000 380 743 747 937 1297
< > < >

7. Save the report then close the Bentley Civil Report Browser.
8. Close the Cross Section Report dialog.

10.2.4 Rock Face Report

1. Select Tools > XML Reports > Station Offset.
2. On Station Offset Report dialog, select General leaf.
3. Verify the Horizontal Alignment is Examplel.
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T Station Offset Report

o

25 Station Offset Report From
= (® Horizontal Alignment: | Exzmple w | ﬂ
Include
Surface:
Horizortal Alignments o
Features Feature: J
[ Apphy ] [Pref_erences...] [ Cloze ] [ Help

4. Select Include leaf. Toggle on the On-Alignment option in the

Horizontal Points field.

T Station Offset Report

CoX

3 Siation Offest Fiapor Harizontal Paoirts Vettical Points
General On-Alignment [ On-Aligrment
g Include
Event Evert
Horizontal Alignments D = D -
Features [ Interval: | | J
[ Cfset: | |J
(el ] [Prferences..] [ Cose ] [ teb

5. Select Features leaf.

6. Select design surface Examplel for reporting from the Surface drop-

down list.

7. In the available Features list window, select feature L-BRK (the top of
rock face) and L-DO (the bottom of rock face). These two features are
used to report left side rock face.
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T Station Offset Report

25 Station Offset Report
General
Include
Horizortal Alignments
5 Features

Surface:

|Example'| w |
Features:
MName Style Description
L-AB1-EP Edge of Pavem... Created by roadwa...
L-BC Bottom of Ditch ... Created by oadwa. ..

Created by roadwa. ..
Created by oadwa. ..
Created by roadwa. .
Created by roadwa. ..

L-BRK1 Rock
L-DI Bottom of Ditch ...

Battom of Ditch ...

L-EF-EP Edge of Pavem... Created by roadwa...
L-EFOG Fill Created by roadwa. ..
L-MU-OG Muskeg Created by roadwa...
L-FPS1-EP Edae of Pavem... Created by roadwa... ™
[ Apphy ] [Pref_erences...] [ Cloze ] [ Help

8. Click Apply.

9. In the Bentley Civil Report Browser, select StationOffset >

VerticalFace.xsl.

B Bentley Civil Report Browser - C:\DOCUME~ 1\LuoAnd\LOCALS~ 1\Temp\RPT317.xml
File Tools Help

|C:"-.ngram Files"BertleyInRoads Group V8.1

|50 LandXML ~
|57 LegalDescription B
J&1 LightRailManufacturing
JE MapCheck
I51 Miling
|07 Cbsolete
|2 RoadwayDesign
I Schemas
IE7 Sight'Visibility
|57 Stakeout
=3 StationOffset
IHSDMLandXMLxs!
ProfileExisting ProposedElevation xs
ProfileExstingProposedElevationEx
Profile Stetion Elevation xsl
ProfileStation Hevation ASCI xsl
Profile StationOffset Elevation ASCIL :
StationBaseCompare xsl
StationBaseCoordinates xsl
StationBase Single xs|
StationBaseVerticalClearance xs!
StationOffset xs|
StationOffset AlongSingle Alignment.
StationOffset AlongSingle Alignment]
StationOffset AlongSingle Alignment!
StationOffsetWWithVersine xs|
TransverseFeature xs!

-Aj) VericalFace xsl
IE1 Superslevation
|57 Surfaces
|57 Survey
|57 Tabling
J&3 TemplateLibrary
IE] Tumouts
51 XN
|00 _Themes
9 format xs!
a formatPDF xel
D rawxmi el
g ShowAll xsl
£

T L e

w W

=

|

~
Vertical Face Report
Report Created: 1/7/2011
Time: 3:53pm
Project: Ex1
Description: Typical Example 1
File Name: C:\nroads Projects\Examplel\Geometry\Ex1.alg
Last Revised: luocand 01/07/2011 3:50:32 PM
Inp;::tc?orlrd 100000000 Note: Al units in this rsport:;siérllﬂr::ts{:;:!‘s;:
Alignment Name: Examplet
Alignment Description: Mew Alignment
Alignment Style: PD-N-ALI-CL
Elevation Elevation
Feature 1 Feature 2
Station (L-BRK) (L-DO)  Difference Area
10+180.000 300191 300130 -0.061
10+190.000 300456 300.342 -0.114 -0.87
10+200.000 300728 300530 -0.198 -1.56
10+270.000 301.580 301.316 -0.264 -16.19
10+279.000 302425 301.306 15119 -6.22
10+280.000 302518 301.304 -1.214 AT
10+2581.000 302 567 301.301 -1.266 -1.24
10+290.000 303.004 301.266 -1.738 -13.52
10+300.000 303433 301.204 -2.229 -19.83
10+310.000 303.195 301.116 -2.079 -21.54
10+320.000 302.945 301.004 -1.941 -20.10 =
10+330.000 302.800 300.866 -1.934 -19.38
10+340.000 302.270 300.704 -1.566 -17.50
10+3520.000 301.897 300516 -1.331 -14.73
10+360.000 301.542 300.316 -1.226 -13.03 3

10. Left side has two rock face sections from 10+180 to 10+200 and from
10+270 to 10+370. The area value between 10+200 and 10+270
should be removed from the report. Right click on the report and select
Export to Microsoft Excel form the pop-up menu.
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Alignment Name: Examplel

Alignment Description: MNew Alignment

Alignment Style: PD-MN-ALI-CL

|Iilewatior‘: |IEIe\.'atim; Copy Background

Station :efltalgle(] ?ft[lljéea Differe - o Deskiop lt=m...
10+180.000 300131  300.130 . SelectAl
10+190.000 300456  300.342 0.1
10+200.000 300728 300530 0.1 Create Shorteut
10+270.000  301.580  301.316 -0 AddioFavorites..
104279.000 3024256 301306 -1 ViewSeurce
10+280.000 302518 301304 1.4 Encoding v
104281.000 302567  301.301 4 ot
104290.000  303.004 301266 AT Refresh
10+300.000 303433 301204 2. pr———r—
10+310.000 303195  301.116 i k.
10+320.000  302.945  301.004 _{'q_ Properties
10+330.000  302.800  300.866 1934 -19.38
10+340.000  302.270  300.704 1566 -17.50
104350.000 301897 300516 1381 -1473
10+350.000 301542 300316 1226 -13.03

Save Background As...
Set as Background

11. In Excel, type O in the area field at station 10+270 (start location for
the second part of rock face).

12. Sum the area column for the total area of rock face on the left side.

A

Station

104180.000
10+190.000
10 |10+200.000
11 ]10+270.000
12 10+279.000
13 |10+280.000
14 110+281.000
15 10+290.000
16 |10+300.000
AT |10+310.000
18 |10+320.000
19 10+330.000
_20|10+340.000
21 ]10+350.000
22 |10+360.000
23 |10+370.000
24
25|
26 [Total

7

A
2]
3
4
3
5
1]
8
9
0

R e —
—

—

— | =

%] [ ]
(&3] (5] —_ |

Alignment Mame: Examplel
Alignment Description

MNew Alignment

Alignment Style: PD-M-ALI-CL

4 4 » M] Sheetl Sheet2 f Sheetd /

13. Save the report and close Excel.

Elevation Elevation Difference Area

Feature 1
(L-BRK)
300.191
300 456
300.728
301.58
302 425
302 518
302 567
303.004
303.433
303.195
302 945
3028
302.27
301.897
301.542
300.069

Feature 2
(L-DO)
30013
300.342
30053
301.316
301.306
301.304
301.301
301.266
301.204
301116
301.004
300.866
300.704
300.516
300.316
299.942

<

-0.061|—
-0.114
-0.198
-0.264
-1.118
-1.214
-1.266
-1.738
-2.229
-2.079
-1.841
-1.934
-1.566
-1.381
-1.226
0127

0.57
156
0
5.22
A7
124
-13.52
19,53
-21.54
-20.1
-19.38
75
14.73
-13.03
5.76
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14. Return to the Station Offset Report dialog. Select Features leaf. In the
available Features list window, select feature R-BRK (the top of rock
face) and R-DO (the bottom of rock face). These two features are used
to report right side rock face.

15. Click Apply.

16. In the Bentley Civil Report Browser, select StationOffset >

VerticalFace.xsl.

B Bentley Civil Report Browser - C:\DOCUME-~ 1\LuoAnd\L OCALS~ 1\Temp\RPT 3 19.xml
File Tools Help

|C:".ngmm Files"Bentley'nRoads Group V8.1

IE1 LandXML ~
|51 LegalDescription

J=7 LightRaiManufacturing

IE2 MapCheck

IE3 Miling

JE1 Obealete

|51 RoadwayDesign

|5 Schemas

I57 SightVisibility

J&1 Stakeout

K= StationOffest

IHSDMLand XML xsl
ProfileExistingProposedElevation xs
ProfileExistingProposedElevation Ex
Profile Station Elevation xsl
ProfileStation ElevationASCI| xs!
Profile StationOffsetElevation ASCII:

Vertical Face Report

Report Created: 1/7/2011
Time: 4:30pm

Project: Ex1
Description: Typical Example 1
File Name: C:\Inroads Projects\Example 1\Geometry\Ex1.aly
Last Revised: luoand 01/07/2011 3:53:31 PM

Input Grid Note: Allunits in thiz report are in meters unless

Factor: 100000 specified otherwize.

Alignment Name: Examplel
Alignment Description: MNew Alignment
Alignment Style: PD-MN-ALI-CL

&

&

4

A

&

A

Al StationBaseCompare xs|

g StationBaseCoordinates xsl

Al StationBass Singls x| Elevation Elevation

E StationBaseVerticalClearance xs| Feature 1 Feature 2

Al StationOffsetxs| Station (R-BRK) (R-DO) Difference Area
§ StationOffsetAlong Single Alignment 10+290.000 301.752 301.644 -0.108

Af] StationOffsetAlong Single Alignment| £ naT y

K] stetionGfisetAlongSingleAlignment! 10+300.000 302.052 301.581 0.470 2.89
E StationOffsetWith Versine xs!

Al TransverseFeature xs| v Total: -2.89

17. Save and close the report. Close the Station Offset Report dialog.
10.3 Exporting Data

Once design is completed, the intelligent design data can be exported to
contractor for construction. InRoads uses the XML industry-standard
format for data exchange and outputs standard formats for Trimble and
Leica for machine-controlled grading and machine guidance. Refer to the
document Exporting InRoads Data for Construction located at
...\Program Files\Bentley\InRoads Group V8.11\... for details.
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