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INTRODUCTION

The purpose of this manual is to introduce CTDOT users to the latest OpenRoads technology. AEC Applications
provides an OpenRoads Managed Workspace through the use of ProjectWise. This workspace provides the
standardization users will need to prepare their design. All OpenRoads projects will be done in the
ProjectWise (PW) document management system environment and will use Managed Workspaces to implement
the latest CTDOT CADD Standards.

Bentley ProjectWise (PW) is a collaborative environment which allows all parties involved in the project to
use live data and to make real time decisions. It also allows CAD support to immediately update or edit any
necessary Workspace resource. All CTDOT employees should have a ProjectWise account. If you do not, or if
you experience difficulties logging in, please contact Julie Annino via email: Julie.Annino@ct.gov

When starting a new OpenRoads Project do not copy over or open any DGN files that were used on the X
Drive, these files do not use the correct settings. You may reference them in as needed but using them and
running OpenRoads will cause problems.

Selecting the Bentley Institute Icon throughout this manual will link users to training videos on the Bentley
LEARNServer. These videos are part of the OpenRoads Technology - Getting Started Learn Path.

Before getting started AEC recommends viewing these first 2 videos to get acclimated with the application
and the terms used throughout this guide.

- Institute & Institute
Understanding Become Familiar with
OpenRoads technology the OpenRoads

Interface and Tools


mailto:Julie.Annino@ct.gov
http://learn.bentley.com/app/Public/ViewLearningPathDetails?lpId=106057
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115710&MediaID=5007163
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115709&MediaID=5007162

Chapter 1 ProjectWise Set Up

The steps in this chapter will only have to be done at the initial startup and then if again if a user gets
upgraded software, they receive a new computer, or their computer has to be reimaged. The Steps in Chapter
2 will need to be completed for every new project a user works on.

Step 1 Verify Software Installations

Verify that the required software versions have been installed on your computer by navigating to the
Windows Start Menu and typing Programs into the search field. Select Show which programs are installed on
your computer from the search results. This will open the Control Panel’s Programs and Features which lists
the names and versions of the installed programs.

The required versions are as follows:

ProjectWise Explorer V8i (SELECTseries 4) - Version 08.11.11.566
MicroStation V8i (SELECTseries 4) - Version 08.11.09.832

Bentley InRoads Suite V8i (SELECTseries 4) - Version 08.11.09.872

[E=8(EER
—
Programs (1) OU v Control Panel » Programs » Programs and Features - |¢'v,| | Search Programs and Features 2 |
I@ Default PI'OgI'EI"ﬂS Contrel Panel Home
Control P I (16) Uninstall or change a program
ontrol Fane o
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Programs and Features ) Tum Windows features on or
off

Add or re grams. Organize * = - |@|
- . Install a program from the 7 - -
Show which programs are installed on your com@ network Name Version Publisher i

021107615 Bentley Systems, Incorporated

£ 15)

itley Systems, Incorporated

Bentley Systems, Inc.

.

)
' See more results

(| Programs > | Shut down | » |

pe Inc.

ley Systems, Incorporated
|

Currently installed programs
88 programs installed
Total size: 14.2 GB




Step 2 Create a ProjectWise Desktop Shortcut

1.

Select All Programs > Bentley > ProjectWise V8i.

2. Right click on ProjectWise Explorer and select Send to> Desktop. [d

Froject\Wise

Explorer

Step 3 Log in to ProjectWise

1.

Double click on the newly created ProjectWise Explorer
Icon as shown above.

. From the ProjectWise Explorer main menu, select

Datasource > Log in...

. Enter your User Name and Password then select the Log

in button.

. Browse to locate your Project under

Documents\01.0 - Projects — Active

. Become familiar with the new project folder structure, it

is quite different than how the X drive was structured.
Two important folders will be the Highway and Survey
folders.

330_Design_Data\Highways
500_Pre_Design\03_Central_Survey

B ProjectWise Explorer VBi (SELECTseries 4)
(Datasource ’_—.Vi&w Tools Window Help

; =] == Opy 2p e EEEE @ ¥4 - | Search
I TR - L’_’l : Address
EIUJ ProjectWise Explorer Datasources
... €TDOT
B ProjectWise Explorer Log in @
Datasource: | CTDOT Log in
User Mame:
Password:

[]use Windows Single Sign-On for authentication




Step 4 Adjust ProjectWise Explorer Settings

1. If the Interface and View are not T Projectiise Explorer Vei (SELECTseres d)
. . . Datasource Folder Documerf | View ols  Window Help
displayed, navigate through the main N 0 2 ] oo, Ty Standad
menu select View > Toolbar and toggle i ga- < B iadress| V| PreviemPane V| Navigation
t h em on. E‘U] ProjectWise Explorer Datasg V| StatusBar v View
E‘EET[BC:)ZS::_:?'"J Thumbnails :: :ddrehss
— D . Large lcons | = A
LL‘: gig - 2:}:22 R Small [cons V|| Inieriace
i |7 01.2 - Projects - List Background Map
. @D 0L3-Projects- | g | Details Spatial View
g (0jects - Custornize...

Ch

2. ProjectWise Explorer has Interfaces *‘D"t""’J*d‘“’ij;’“"‘)';"'&‘SELf”V‘F"E“‘TJ S—
. . . . atasource  Folder ocumen lew ools indow elp —
and Views to display certain attributes. L @ | 0 2 - ] @ 84 - |searcn B - >Cglnterfaceicmm_mc_cme e oument Y
Ensure that:
Interface is set to CTDOT_Doc_Code
View is set to Document

ER-Admin Properties

| General | Settings | Member Of I Personal Workspace

3. On the ProjectWise pull down menu select
Tools > Options, Select the Settings tab

and uncheck Use URN Links. Click Apply persenes
] Working Directary -
and OK = =] User Interface B
[7] Edit sets

Edit versions
Show dialog on emor
Show progress indicator during file transfers
[ Show Select Reference Documents dialog
Show Local Document Crganizer On Log Cut
|| Display descriptions
[[] Use URN links
Select last used folder in ProjectWise Explorer
Show file properties
Show document thumbnail in preview pane
Show full text search L4
Atribute Form
Search Fom
J Document
== Document List

m




Step 5 Configure ProjectWise Open With

User Program Associations must be removed in order for MicroStation platforms and user workspaces to

function properly.

1.

From the ProjectWise Explorer main menu,
select Tools > Associations > Programs

From the Program Associations dialog box,
change Select an association view to User
associations. Scroll down to MicroStation.

Note: In this case, MicroStation has its
own unique icon displayed. (This is not the
case for other programs such as MrSid and
Outlook Message.) This indicates that
there are User associations activated
which must be removed.

Expand the MicroStation tree to display
Open, Viewer, & Markup. If the
MicroStation icon is just a generic icon
that looks like a notepad, skip the
remaining part of this step.

Expand MicroStation > Open and right
click on the line containing \ustation.exe.
Choose Unassociate and OK.

Repeat for each \ustation.exe instance under Open. Disregard Viewer and

[Note: There is presently a service ticket filed for this]

%8 ProjectWise Explorer VBi (SELECTseries 4)

Datascurce Folder Document Vi

Tools bindow Help '

Associations

Y o | & | Dp 2o T [
-9 B

Messenger...

Lecal Document

Scan References and Link Sets...

Programs...

. File Extensions...
COrganizer...

7

®  Program Associations -

Assocations

Select an assocation view:
Applications
% : M osoft Pubisher
4 " Micosoft Visio
i ] Microsoft Word
MicroStation

Usefassoo:bom

w0 t

== Open
S
Command Line Arguments: -wsLoad_InRoads
Enable Legacy Integration: No
Replace Default Arguments: No
-1 Viewer
-2 Markup
i " MicroStation GeoGraphics
i MrSid

I | PN Ry —

Qnassocnate Q I
I -

m

CaDho

Markup.




Step 6 Set up Your User Preferences

1. On your desktop create a folder named PW Export.

. . Folder Export Wizard @
2. In ProjectWise browse to 05.0 - Workspace Welcome to the Folder Export

Resources|3_Workspace V8i|_Export|. Right click on the Wizard
_Export folder and select Export... Choose an action to perfom

(7) Export - Locks all files, changes can be re-mported

3. Choose Send to Folder and select Next>. Q _
@ Sendto Folder - es unmanaged local copies

The Send to Folder option will download unmanaged local
copies of the documents in this folder so they can be sert out
for review.

<Back ([ Net> I Cancel

Folder Export Wizard
Define the export settings W
Specify an export folder and export settings, and click Next to begin the export . w
4. Browse to an export folder created in step 1 and Export folder
accept to overwrite any outdated files if prompted, D:\Users \naldie'\Desktop\PW Export ({_Browss X
and Finish. [¥] Create subfolders for empty folders

Create subfolder for selected folder
[ Use folder descriptions as folder names
[ Copy reference documents into master document folder

[ Export child documents which are not included in exporting hieranchy to
the special folder.

Browse...

[ Update documents to use local paths for references and links




5. On your desk top open the folder _ Export folder\View Options - Civil and copy C7_Civil_pw.ucf and
CT_MSTA_PW to C:\Bentley V8i\Worksapce|\Users.

®v| 4 v PW Export @rt » View Options —@

Organize v ._3 Open with NOTEPAD - Share with « New folder
¢ Faverites S| Name

B Desktop _Civil_Options_Prefs_Setu

i Downloads 2| CivilDynamicPreferences. @@v| Ju v Computer » O5Disk (C:) » Bentley V8i @pace » Users

5l Recent Places | CivilManipulatorPreferend f—— 3 pen with NOTEPAD + New folder

2| CivilTogglePreferences.xn| -

i Libraries =] CivilViewPreferencesxml B Deskiop “  MName

= Documents @ Co?!‘l?“e | 5'@

J‘ Music 2] MessageCenterSettings.n e [ examples.ucf

[E] Pictures 2| SubsurfacePreferences.x vt [ geo_example_designer.uct

B videos =] SuperelevationWorkspace @ Documents = [ geo_example_dialags.ucf

@ SurveyToolsWorkspacePry J' Music [ msgeo.ucf
18 Computer L TT— [E5] Pictures [ Msgeo_mapfinishing.ucf
ct_civil_pw.ucf Date mod B videos [ mytown.uct
Fﬂ MicroStation User Configuration /% Computer I ﬁ stormcad.uck
= Date cre [ suda.ucf
: £, osDisk (C) B8 sucuct
T s B s
5 GIS Data (L) 1
ct_civil_pw.ucf Date modified: 5/4/2016 1:35 PM
w MicroStation User Configuration Size: 236 bytes
p Date created: 6/13/2016 2:24 PM




6. Again go to the _ Export folder on
your desktop, double click on
_Civil_Options_Prefs_Setup.bat to
automatically populate the civil
folder with default preferences for
Civil Options.

—— =
@Uv| L v PWExMR » Export » View Options - Civi ;

Organize + Open Share with » Print MNew folder
it -
3 Favorites il B Namie
Bl Desktop [E] _Civil_Options_Prefs_Setup.bat .
4 Downloads =] CralDynarmicPreterencessml
=l Recent Places 2] Ciwvi .

P

Folder is
Created

» AppData » Local » Bentley » MicroStation » 811 » irRFESEEaUkTnwyl3ZRxIQ » prefs » civil =

Share with =

Organize + Include in library =

.. AppData
. Local
. Adobe
Ii Apps
| Bentley
. Licensing
W Logs
. MicroStation
h 811
.. IrfRFESEEaUKT nwyl3ZRxIQ
. prefs

o civil

Double Click
to run

Mew folder

“ | Name

i
=] CivilDynamicPreferences.xml

& i 5

2] CivilManipulatorPreferences.xml
=] CivilTogglePreferences.xml

=

CivilViewPreferences.xml

(]

=] MessageCenterSettingg” Foldel' IS
2| SubsurfacePreferencesdy Populated
2] SuperelevationWorkspacel - rerereese—:

=] SurveyToolsWorkspacePreferences.xml

7. If you do not see Hidden
Folder of File Extensions you

& .

-
Folder Options

==

@@v| .. v Computer » Data (D) » Users » Richardeh »
_— —

General

View

Search

B

will need to change your folder

Include in library =

Organize « = Open
options in Windows Explorer. K cu
z Copy
Bl Paste
Undo
Redo
Select all
[[] Layout

Folder and search options

Share with - Burt
MName

\ .oracle_jre_usage

Folder views
ﬁ ou are using for this folder to all folders of this type.
i Applyto Folders | [ Reset Folders

Advanced settings:

‘You can apply the view (such as Details or lcons) that

AppData
.. BentleyDownloads 0
- O
i Contacts
i Desktop
. Documents O
& Downloads ~

ir Favorites y

.. Files and Folders

| »

Always show icons, never thumbnails

Always show menus

Display file icon on thumbnails

Digplay file size information in folder tips

Display the full path in the title bar {Classic theme only)
Hidden files and folders

) Don't show hidden files, folders, or drives

@ Show hidden files, folders, and drives

ide empty drives in the Computer folder

Hide extensions for known file types

Hide protected operating system files (Recommended)

m

0K | [ Cancel || ppiy




Chapter 2 Project Start up

Step 1 Verify Correct Project Workspace

1. Locate the Workspace location. You will no longer

be connected to the old workspace on the W drive, - : —
. X R ; X ject Properties EZ
instead you will find the workspace at this location
. . . General I Geospatial | Statistics | World'low&Statel Resources | Fropeties | View |
in ProjectWise, Documents\QS.O - Workspace — | Paticiparts | Viorspacs
Resources\3_Workspace_V8i Wokspace o = ]
Workspace type: anag -
2. Check to make sure your project is configured to Level associations: | Object & Inherted -
the correct workspace. In ProjectWise explorer E—
right click on the project folder and choose _ Glob:IECM Ay Mo G
. . . [+]-- A . b
Properties. All projects using OpenRoads SS4 zp“m;nm-" Vi e
should use the following Blocks shown in the image -gﬂgggrﬁpls o AECut 0 Bl B
. . . . . ]~ eCchic vl OCH
below. ProjectWise Configuration Settings Blocks se
(CSBs) are attached to projects so that CAD gmle;*
workspaces are read when a MicroStation design file User
iS Opened. ’ Personal Workspace
3. If you do not see the correct blocks please contact e o ocyaton from the parent o
AEC app“catlons and they Wlll reset them USGFS dO l:lReplaceconﬂgulationblockassociationsonallchildohjectsw'rtherdries
not have access to do this. shonn here.
4. Click OK to close the box.




Step 2 Copy Resource Files from the Workspace to your project

The ITL and XIN will need to be copied over from the workspace to your project discipline folder

1. Browse to
05.0 - Workspace Resources\3_Workspace_V8i\Civil_Standards\data\feature_definitions\Civil_Feaures.xin

Right Click and Select Copy. Browse to your projects discipline folder right click and select Paste. When the
Document Wizard appears select No Wizard and click the OK button.

2. Browse to
05.0 - Workspace Resources\3_Workspace_VS8i\Civil_Standards\data\template_library\OpenRoads_Typicals.itl

Right Click and Select Copy. Browse to your projects discipline folder right click and select Paste. When the
Document Wizard appears select No Wizard and click the OK button.

38 ProjectWise Explorer V8i (SELECTseries 4)

Datasource Folder Document View Tools Window Help

j o :_:-Ir Op 2p - :E @ @4 - search ([ —
& - 5 - I_Il Address [ pw:\\ctdot.projectwiseonline.com: CTDOT\Documents\05.0 - Wo S BBD_DESIQH_DEtE
={C 050 - Workspace Resources - List | @ Geospatil - 01-Final Design Calculaticns
= 1_Work: VE - . .
H 2 Workspace, Name | Envirenmental_Planning
(- 2_Workspace VBi ./ X -
E-{L7 3_Workspace_V8i B Civil_Feauras.dn E:|1____ Facilities
(- _Export _ .
[@-L° Architecture_Standards e HIghWE'_',I'_OFIS
B/ Civil_Standards B8 ProjectWise Explorer Vi (SELECTseries 4) =l Highways
E|L' ;E! Datasource  Folder Document View Teols Window Help L:- H)rdraulics
D data - . L
¢ -l cross_sections B il SR BRI © : 84 - search D 1__;_ LEFIEISCEFIE
i i feature_definitions ¢' - '3:> - L’J Address N pwtctdot.projedtwiseonline.com: CTDOT\Documents\05.0 - Workspace Reso 1_.:- Maintenance
Ld- tlel:nplate_llbrﬂry =47 05.0 - Workspace Resources - List |@ Geospatial \ o .
Mg’l‘_ | o[ 1_Workspace_VBi Name - Public_Trans
aterials
= _ 2_\Workspace VEi L T
~ prefs T ;t 3 Workssace \VBi /@CoorldorTemplate Definitions.xls: L RIghtS_Df_WE}‘
o seed EL: Export - /' #4 OpenRoads_Typicals.itl 1.-:- Soils
_ Superelevation o Archs /@T}rplca\ Sections Meds.docx - .
7 config [ L- A.rchltecture_Standards Wy Structure_Brldge
T Standards L Civil_Standards ~ Traff
. | 4 L cell rarric
- User_Workspaces e dats LT .
{7 Pilot_ei 1 "'-__L; oes sections i - Utilities
" 06.0 - ProjectWise Administration ~ - definiti ~' 7 Proiectdat
-v-\d o [T feature_definitions E:lL__ _Frojectaata
N | - template_library - .
0 danlib [+ 500_Pre_Design
- Materials
L- prefs 5
L. seed
- Superelevation
-~ config
-1 Standards
- User_Workspaces M

o, i1 oo Pilot_VEi_1




Step 3 Create a Document (MicroStation DGN File)

-Seed File Usage-
e Use a 2D DGN seed file to start your Design Modeling (OpenRoads will automatically create a 3D model as your design
progresses).
e Survey will use one of the 3d DGN seed file to house the Existing Terrain.
e DO NOT Drag and drop DGNs and Point Cloud files in from the betwork location. These files have different working
units and will not scale properly if opened in the ProjectWise environment.
¢ Always start with new clean seed files.
Geospatial OpenRoads seed files
\Documents\05.0 - Workspace Resources\3_Workspace_V8i\Civil_Standards\seed\
2D_OpenRoads_DesignSeed_83.dgn
2D_OpenRoads_DesignSeed_27.dgn
3D_OpenRoads_DesignSeed_83.dgn
3D_OpenRoads_DesignSeed_27.dgn

FAQs - NAD & NGVD
http://www.ngs.noaa.qgov/fag.shtml#WhatNAD

1. Select the project subfolder that you wish to work in.
Example: 01.0 - Projects - Active\1234-1234\300_Design_Data\Highway\

From the main menu, select Document>New > Document....

In the Select a Wizard Dialog Box, select Advanced Wizard [ 7 Select o Wizard [% |
then OK Document Creation Wizands

4. On the Advanced Document Creation Wizard Welcome dialog
box Select Next>.

[ Make this wizard the defautt.



http://www.ngs.noaa.gov/faq.shtml#WhatNAD

5.

pointed to the correct folder and select Next>.

Select Target Folder

When prompted to Select Target Folder, verify that you are T =
™

From the Select a Template options, toggle on Use
ProjectWise as a template and click the Select...
button. If this is not your first time creating a
MicroStation file in ProjectWise, you may elect to
toggle on Select from recent used templates and
use a previously selected seed file stored in your
file history and skip to the next step.

You should select the folder, where document(s) will be created. -

Select the folder

.|’ 141_Project_Administration_Confidential -
150_GIS

151_Project Photos

210_Construction

220_FHWA
230_Contract_Administration
240_Contract_Development
241_Contract_Development_Confidential
310_Review_Documents
320_Permit_Development
330_Design_Data

.| 01-Final Design Calculations

.| Environmental_Planning

[ Facilities

THOETEHREEY

Highway_Ops =
Hydraulics
Landscape
Maintenance
Public_Trans
Rights_of_Way
Soils
Structure_Bridge
Traffic

Utilities

Z Projectdata

e slediledsdstihstalts!

-

Advanced Document Creation Wizard @
Select a Template
Select an existing ProjectWise document or an extemal file to use as a template forthe —):1
document(s) you are creating. ff

(@) Use ProjectWise document as a template

e seted - oo D)

() Use extemal file as a template

Browse...

() Select from recent used templates

pwwotdot projectwiseonline . com:CTDO T \Documents05.0 - Workspace Resources'2
pw:ctdot projectwiseonline . com:CTDO T \Documents05.0 - Workspace Resources'

< | 1 | 3




7. A Select Template Document dialog box will appear. Browse to the seed files location:
...05.0 - Workspace Resources\3_Workspace_V8i \Civil_Standards\seed\

Choose the 2D seed file that correspond to your survey NAD year 1983 or 1927.

2D_OpenRoads_DesignSeed_83.dgn
or
2D_OpenRoads_DesignSeed_27.dgn

Select the Open button. The template is now populated for Advanced Document Creation.

8. Select the fields to Define Document Attributes as
shown. Tab to accept each field. The document file
name will be built from these fields. Be sure to enter
a Label and Description. These fields will be
displayed and used for searching rather than the file
name. Select Next.

9. On the Document Properties Dialog Box select Next>.
10.0n the Create a Document Dialog box select Next >.

11.Click Finish to Close. The new file will nhow appear in
ProjectWise.

12.To Update the ProjectWise Explorer Document View
data point in the view and then select F5 on the
keyboard. This will refresh Label and Description.

Select Next.

Advanced Decument Creation Wizard @
Define Document Attributes
*You should define environment specific document attributes.
&
Discipline Discipline Description
HW - Highways
Main Category
CAD -
Sub Category Sub-Category Description
Design M CAD Design Models
Project Number(s)  pocument Date (mm/dd/yyyy)
1234_1234
Label (User Defined)
OpenRoads -
Description
OpenFoads Modeling File]
Bridge No(s) CTDOT Asset Tags
J Building No(s)
Signal Intersections Nals) J
J State Route No(s)
Traffic_Structure_ID J
Town Road ID(s)
Sign Structures MNo(s)
J Town No(s)
Railroad Crossing Signal No(s) J
<Back || MNet> | [ cancel




Step 4 Open a MicroStation DGN file

1. In ProjectWise Explorer browse to your discipline folder and locate the

With. By default MicroStation DGN files will open with MicroStation only g
(i.e. no InRoads nor OpenRoads) if double clicked on, so selecting open

with is imperative if you want to run OpenRoads. oF

Label (Us

/mAr
/M
ZMc
/M
ZMc
ZMc

/i

’Ww._‘_,\ ity
DGN file you wish to open, right click on the DGN file and select Open f/:“[m Lol

MNew

Open

Open as Read-Only
Open With...
Markup

View

Check Out
CheckIn

2. In the Open document with dialog box locate the Description column and select OpenRoads SS4. This will

use OpenRoads SS4 if it is installed and also complete CTDOT configurations.
now begin to cache on your computer’s hard Drive.

The Managed Workspace will

i | Open document with IEI Managed Workspace Export Progress |E|
Select Overall progress: Checking status and downloading workspace folders and data
Program .
Downloading folder 'Bumps' documents:
Mame Description
mMicroSEﬁon V8i (SELECTseries 4) MicroStation V&i
ﬁ} AECOsim Building Designer Vai (SELECTseries &) AECOSim Building Designer
B MicroStation Vi (SELECTseries 4) InRoads 552 Task Status
mMicmStaﬁm_h'Bj_[SELECTseriP ) IoRoads (Openfoads 553 Gathering configuration settings blocks Complete
a1 VicroStation Vi (SELECTseries 4) OpenRoads 554 e Creating temporary configuration files Camplete
MicroStation SENEs OpenRoads 554 Debug 2 Gathering data for configuration files Complete
< [Tl _" k 3 Resolving relative paths Complete
Do not Checking status and downloading workspace documents Complete
[T Always use this program . f Checking status and downloading workspace folders and data In Progress
ChECI( th IS Generating final workspace configuration file
[l Open document as read-only
Click here for a list of suggested dodMment viewers

QK




Step 5 Ensure your User Preferences are working properly

1. Now that your MicroStation File is opened you should check to

make sure your User Preferences are properly set.

On the

MicroStation pull down menu select Workspace>Preferences.

It should be named CT_CIVIL_PW

2. Ensure that all MicroStation Project Explorer settings for
Browsers are set to True by selecting Settings > Project

Explorer from the MicroStation menu.

m Project Explorer Settings

Browsers

Survey True
Civil Standards True
Civil Model True
Lttility Model True
File True
Links True
Display

5= |

Category
Database
Descartes

Input

Lock and Feel
Mouse Wheel
Operation
Position Mapping
Raster Manager
Reference
Spelling

Tags

Task Navigation
Text

View Options - Civil
View Options

< Prefere@-_ CIVIL_PW]

Name for preferences | 081109832

Subsurface Utilities

Profile Node Drawing Box

Orient Top to Surface Ma: 15.0000%

Cursor Prompt Dialog

Dialog Opacity
Dizlog Colar
Text Color

Manipulator Settings

Manipulator Size 12
MNormal Calar
Read-Only Color

File Edit El_emen@lools Utilities

b

Nl a

=

@ -| |Default v  Tool Settings

_,_i' AccuDraw
Color Books...
Color Table...
Database 4
Design File
@) Display Styles
Drawing Scale

@ Element Information

Levels 4
& Locks 4

Message Center

Frint Styles

Project Explorer
l::] Bendering 4
o4 Snaps ]

[5) View Attributes  Ctrl+B

90
[] [255.2
Il [0.0.2

[] [255.2

] [211.2

Selected In Property Pane [ [255.2
1 I 1 | -



3. At the bottom of the Right side of you screen check for docking of the
Tasks, Project Explorer and Element Information Tabs. You can move
and doc them as desired.

-l_—l Tasks “ (D) Element Info... " & Project F_xplo...‘

- @ - = -[@ usFeetcTNADS3 +|

el -

Element Selection = Settings Saved

4. If the these menu are not visible you can manually turn them on using
the MicroStation pull down menu.
For the Tasks select Tools > Tasks.
For Element Information select E/lement > Information.

. . . el W\ ctdot.projectw line. CTDOT\D =0,
For the Project Explorer select File > Project Explorer. | PR pEEEReTE o cemE
File | Edit Element Settings Tools Utilites Works
F{ pwi\\ctdot.projectwiseonline.com: CTDOT\Decuments\06.0 - ProjectWise A e m\\ddoi-pmjeclwiseonﬁne.comCTDOT\Docur u_j Mew... Ctrl+MN
File Edit Element Settings | Tools | Utilities Workspace Appli Eile  Edit JEERERS Sctings  Tooks umm? Open... Cirl+0
Close Ctrl+W
@ - ’De‘l'ault Attributes @ - @ 30 and B-spline - E O Save Cirl+S
= v R Cels & Update Server Cor Crl+Shift+S
= ale oenver Tl I
J .l) ‘ E_ v Standard j C Dimension Styles ﬂ - e i
. Refresh Local Copy Ctrl+Shift+L
Element Information Main Element Inform Detailing Symbol Styles - Save Ae
------ ~ ST ¢ R - B .
v | Tasks Multi-line Styles Compress
Tags 3 H Save Settings Ctrl+F
Animation
=3 % ltem Browser
Element Templates % | Project Explorer
(@ Information [k References
@

5. Locate the Bentley Online Help Videos, On the Project Explorer B pur\\ctdot.projectwiseonline.com:CTDOT\Documents\06.0 - ProjectWise A
there is a Tab named Links. Click on the down arrow and select Project Explorer v X
Bentley Online. This will directly link you to Bentley’s help and B nks [ Fie [ 9 Utity Model | 2 Givil Model | *§ Civi Standards |
Training Videos. Q |

%E- Bentley Online -
LEARNing OpenRoads

[+ | OpenRoads Support

B+ Product Add-ins

- 1 Civil Related Products




Step 6 Set up Project Defaults

. If the InRoads explorer dialog box is not visible
you will need to open it. On the MicroStation pull
down menu select Applications > InRoads > Tools
>Show/Hide

. On the InRoads Main menu select File > Project
Defaults. Select the New button and type PW
followed by the project number.

. In the Preference (*.xin) field browse the XIN file
that was copied to your discipline folder.

. Copy that same path (not the file) in to the
Default Directory Path for the Geometry Project
(*.alg) and the Template Libraries (*.itl).

. Click Apply and Close.

6. Open Project Defaults again and select Highway as

your Preferred Preference.

Bt Set Project Defaults

Configuration Name:

PW_1234 1234 - [ Apply
Default Preferences
Read New...
Reac
Preferences ("xin): pw:ctdet projectwiseonline com:CTDO T \Documents 010 - Projer O
Tumeouts (*=ml): ol
Drainage Structures (*.dat): [
Rainfall Data (" idf):
Browse...
Bridge Sections (" td): ]
Impaort...
Drafting Motes (* dft): ]
art
Pay ltems (" mdb): | B
Help

Default Directory Paths
ProjectWise Directony:

Project Default Directony:

Report Directory:

Projects (".rwk):

Surfaces (*.dtm):

Geometry Projects ("alg):  pw-\\ctdot projectwiseonline com:CTDOT Documents'01.0 - Projects - Active’1234_12:
Template Libraries {~itl):
Roadway Design (*.ird):
Survey Data (*fwd):
Drainage (*.sdb):

Style Sheet (*xsl):
Quartity Manager (*.mdb):

pw:otdot projectwizeonline com:CTDO T Documents™01.0 - Projects - Active’1234_12:

Prefemed Preference

Default Grid Factor Export
Grid Factor: 10000

[ Active Only




Chapter 3 Existing Terrain

- B antl " - R antl
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., Institute -, Institute

Creating and Viewing Terrain (Part 1) Creating and Viewing Terrain (Part 2)

Section 3.1 Obtain an Existing Terrain

The concept of 2D and 3D files is very important when using OpenRoads. The existing terrain will be created
using a seed file with a 3D model while the proposed design will be created using seed file with a 2D model.
Keep in mind when using OpenRoads to design the MicroStation file with the 2D model will automatically
create a 3D model , so you will be working with one file that had two models. Most of the work a designer
does will be done in 2D. The 3D views are mostly used for checking the model and visualization. Below are
three methods for creating an existing Terrain.

- Create from Fieldbook

- Create from File (DTM, LAS ..)

- Create from Point Cloud

3.1.1 Create from Fieldbook

This will be done with new survey data where a DTM does not exist yet. The Survey Unit will use OpenRoads
to process the fieldbook instead of InRoads SS2. Please see OpenRoads Survey Workflow for further
information on this process.


http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=114235&MediaID=5006516
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=114234&MediaID=5006515

3.1.2 Create From DTM File

Request an existing terrain DGN file from Survey. In OpenRoads Survey will use the Create from File tool to
convert the existing DTM to a Terrain. Below are the steps they will use.
1. Complete Step 3 in Chapter 2 to create a new file.

2. Open the file (Step 4, Chapter 2) and in the task menu select Civil & tarrain Model HHEES

Tools\Terrain Model\ Create from File tool = @@%ﬁ %A%“ %

3. The Select Files to Import dialog will appear. Browse to the W l - % 4':] 2
location of the DTM file to import, highlight it and click OK. T -
s REEY. TR

R A R [ o

4. Another dialog box should appear. Fill out (&4 impor Terrain Model(s |5 o
the fields as shown. CEX Options
Feature definition: Meshes/EX_TERR_Ground | Temainodels s
. i ppend to existing Terrain Mode
Import OptlonS! Import Terraln Only Terrain Model to append to b
Click Import Filter N
Source File Units Unknown [zl
Feature Definition *»
Feature Definition EX_TERR_AI El
Impart Options Import Terrain Only E| E
Geographical Coordinate Systems »~
Source MNone L]
Source Description
Source Units
Target MNone =
Target Description Ex_TEH.H._GFﬂIJﬂd L
Target Units i

PW_WORKDIR.d0173998\98103.dtm



5. If an Import Failed error appears the
following procedure must be done to the
DTM.

6. Go back and do #3 & 4.
terrain should appear in the file.

Import Terrain Maodel(s)

Select Fit View tool and the

Set Active

Triangulate

Copy.
Close

Empty

Properties...

Options

Terrain Models

Append to existing Terrain Model

Terrain Model to append to

In InRoads open the DTM. In
the InRoads Dialog Box, right
click onthe DTM file and
select Properties.

Toggle ON Use Extended Data
Checks and Lock

Triangulation, click Apply and
Close.

Right click on the DTM file
and select Save.

Right click on the DTM file
and select Properties again

Toggle OFF Use Extended
Data Checks and Lock
Triangulation, click Apply and
Close.

Right click on the DTM file
and select Save.

V] Use Extended Data Checks Random
» 7] Lock Tranguiation Ereakine
Data Range Cortour
Port Type Toa = 1
Nohng -
Eagtng
Bevation
Fooly Gase
| —
] 5 Use Bxtended Data Checks
m Lock Trianguiation




3.1.3 Create From LAS File

This method will be used when importing LAS files. While OpenRoads can handle a larger amount of surface
data then a traditional InRoads DTM it still has a breaking point. For example you will lock up if you try to
import a LAS file that contains the entire State of Connecticut. The point cloud tools in the next section 2.1.4
can be used to filter out unneeded areas of the LAS file data before importing to a terrain. Size Examples: A
1000 KB file imported quickly while 100,000 KB (1.5 square miles) took some processing time. The view was
slow to rotate and display.

1. Complete Step 4 in Chapter 2 to create a new file. Use the seed file Documents\05.0 - Workspace
Resources\3_Workspace_V8i\Civil_Standards\seed\3D_OpenRoads_DesignSeed_83.dgn. Open the file
(Step 5, Chapter 2)

- . . # Terrain Model H S

2. On the task menu select Civil Tools\Terrain Model\ Create from File tool

3. The Select Files to Import dialog will appear. Browse to the location of
the LAS file to import, highlight it and click OK.

4. Another dialog box should appear. Fill out the fields as shown.
Do not select a Feature Definition yet, this will be set after the import.

Click Import and close the dialog box.

Import Terrain Model(s) fele =
i i i y ~ x Et'l Options
5. Fit the view and change the feature definition to NI . iermainnodes R
- [¥]Ground Append to existing Terrain Model
Meshes/EX_TERR_Ground Terai Mol o mend
» - Filter -~
Filter Tin [=]
Z Tolerance 0.31
Granularity Coarse [+
Reinsert Paints
Tk TestFilter]
Feature Name existing B Source File Units Unkriown [=]
=TT EX_TERR Ground [~ § — -
A —— v amssmey  [leshes . Feature Definition No Feature Definition [+
Contours [ " 4 EX_TERR_Ground :mT: DSW: Bpm o =
e e Include ‘eatures
- Triangles £ & EBEX_TERR_Misc . i i -
; Triangle Verfices Lo g_? EX TERR Rock Geographical CoordinateSystems :
= N = - = N
1 Flow Arrows L. & EX_TERR_Structure | =
Low Points [ @ TERR_Bottom
High Points .. @ TERR_Top_Bridge
_____ @ TERR_Top_Design _ ePlane Connectiout FIPS 0500 Fee
Breskline (0 BT 5 Survey Foot
Boundary
Spo
D:\Users\Richardeh\Documents\PW_OpenRoads\LAS\Job314632_ct2010_usda_east.las




3.1.4 Create from the Point Cloud tools using a “LAS file”

This method will be used when importing a very large LAS file. While OpenRoads can handle a larger amount
of surface data then a traditional InRoads DTM it still has a breaking point. The point cloud tools will be used
to filter out unneeded areas of the LAS file data before importing to a terrain.

1. Complete Step 4 in Chapter 2 to create a new file. Use the seed file Documents\05.0 - Workspace
Resources\3_Workspace_V8i\Civil_Standards\seed\3D_OpenRoads_DesignSeed_83.dgn and open the file
(Step 5, Chapter 2)

2. On the MicroStation Primary Tool bar select the Point Clouds B -5 - el @ -2 -k -1g -|o&|wi i

pod |

Icon. On the Point Cloud Dialog Box select the Attach Icon.

Browse to and select the LAS file.

i

et £ Point Cloud Prese... EI'E'@

Presentation Style Tools ~
BTaN

Presentation S

3. In the Bentley Point Clouds dialogue box select Settings >
Presentation. Highlight the Elevation and set as needed.
Click on the Apply to Open Views button to visualize the
existing ground surface and close the Presentation dialogue
box.

=44 Presentation Styles
-8 RGB Color
(j Intensity
se
= Class'rfic:atiok
4@ Elevation & Intensiy’
@ Classffication & Intensity

= RGB ~ —
Active Off

Intensity ~
Active Off

Colorization  Hue

Offset 50

Range 14

Elevation ~
Active On

10

Start 0
Colorization  Soft Hue
Axis z
Clamped No

Classification ~
Active Off




4. In the Point clouds Dialog box use the Clip tool to clip out the
unwanted area. Keep in mind this only clips what you see on the
view display, the actual points are still in the cloud. To get rid of
these points select File > Convert. Change the Region filter to Clip
and click OK. Follow the prompts to create a new POD file.

5. The Create from POD file tool in OpenRoads will bring in the entire
POD regardless of what is clipped out of the view display. To only
bring in the needed area attach the new smaller POD file and detach
the original.

6. After visualizing the existing surface with the POD file, the Terrain
Model can be created. From the Terrain Models task pane select
Create from Point Cloud.

Export Point Cloud [E]
DOptions S
Format Pointools POD (*_pod)
Clip
Classification Filter  All
Density 100
Channels
Geographic Information ~
Geocoding
0K || Cancel
& Terrain Model A== A
a2 =l 2 A A 5

W ;'E f&; @ @ Create from Point Cloud ]
A ihb
il R AR




. Set as shown.
BENTLEY SUGGESTED SETTINGS FOR POD FILE IMPORT
In the Import Terrain Model From Point Cloud dialogue box

Always use the “Tin Filter”.

Input the “Z” Tolerance.

Always use the “Coarse” option.

Always use “Reinsert Points” option.

Do not select a Feature Definition until after the
Terrain Model is created.

What is the “Z Tolerance”

An unaltered TIN (no filtering) will produce a
huge file that could be difficult to work with. The
Z tolerance is the amount of error that you are
willing to accept in order to produce a TIN that is
not too large to use.

Bentley reports that if you want to be absolutely
sure that your final filtered TIN is within a
certain accuracy of your original unfiltered TIN
then Z tolerance should be 2 of that acceptable
error (vertical accuracy).

The Survey Report should give you an idea of the
vertical accuracy within a point cloud at a 95%
confidence level.

Create Terrain From Point Cloud

EE X |

BT Point Cloud

Cptions

Terrain Models

Append to existing Terrain Mod

Terrain Model to append to
Filter

Filter

Z Tolerance

Granularity

Reinsert Foints

Feature Definition
Feature Definition

Include Spot Features

Triangulation Options
Edge Method

Maximum Side Length

D:\Users\Richardeh'\AppData\Local\Temp\Point Cloud.xyz

Tin
031

Coarse

V!

TestFilter

Mo Feature Definition

Max Triangle Length
75

[ »

»

>

Import




8. Select the Test Filter button

The “Test Filter” button allows you to test various settings before actually creating the Terrain Model.
Default Triangulation Options can be changed here, before the Terrain Model is created.

r TR

Filter Results @ Feature Definition -~
Feature Definition No Feature Definition E

‘ . 1 Number of Points Before : 2745904 Include Spot Features 1

oW Number of Points After : 1965141
Percentage Reduction : 28 Triangulation Options »
Edge Method Max Triangle Length EI
Maximum Side Length

\ —

4

9. After the Terrain Model has been created. The POD File is no longer needed and can be detached from the
design file.

~
&) Point Clouds (1 of 1 listed) - ||

_Ele Edt View Seftings Lhities
E-lE sRle or @
File Name [Detach] Description
LID2011_57581_N.pod

=1 )
L (18
&

|

HEEEEEEE

10. Fit the view and change the feature definition to Meshes/EX_TERR_Ground



3.1.5 Create from Point Cloud tools using Earth Exploration

If you are in the preliminary stages and do not have an official survey yet you can use the Earth Exploration
Tools provided with the workspace. These tools will aid you in loading aerial photography and Point Clouds in
to a MicroStation file. The Point Clouds can then be imported in to OpenRoads to create an existing terrain.

1. Complete Step 4 in Chapter 2 to create a new file. Use the seed file Documents\05.0 - Workspace
Resources\3_Workspace_V8i\Civil_Standards\seed\3D_OpenRoads_DesignSeed_83.dgn and open the file
(Step 5, Chapter 2).

2. On the MicroStation Main Pull Down Menu select CTDOT Utilities > Earth Exploration > Load Aerial Tools
and pull in the needed Point Clouds.

3. Use the tool Create from Point Cloud to create an existing terrain.

Signal Motes  Signing | <CTDOT Lkilties»=

|vi|'.5£|'{: Design File Settings P|,_ v & - = ._a'_l_]_'q

Earth Exploration » Earth E,¢.|.;.|at|.;.|-, ,'n,.'.;.r}.;ﬂ.;.wg ™ & Terrain Model AR = A
ot ) S s  dpa=Ranass %
N QR B | Wordlows & Docs ¥ (#} Aerial Tools Help Video . y
Pl 5 | Load Aerial Tools Application | w }E Qﬁ ,% gﬂl r\:atc from Point Cloud }
Geographic Tool I B > S
q engmp?c u:n:us. | i EZL&%%
2] Geographic Coondinate System Settings
=] G hic Coondinate System Sett

Geographic Coordinate System Library R % % & \123/ ZFSS
Geographic Coordinate System Details
Raster Manager

Paint Clouds

Data Acquisition

{3

]

© M5




Section 3.2 Reference in the Existing Terrain

1. If you have not done so already create a 2D design file as shown in Chapter, 1 Steps 6 and right click and
select Open With, select the OpenRoads SS4 option.

2. Once in the file go to the Reference tool and open the references dialog box.

$ el thNH";I\[? LT ﬁWEﬁﬁﬁW
- [\l -¥5-16 -8 -2 |2 -k -|8 - |0l
Reﬁerences.

3. In the references dialog click the Attach Reference button.

@ References (0 of 0 unique, 0 displ (=0

Tools Settings

B -] ] s o] g le] 2] 30]ms] 9] 8] 27 B selie Niode] (Boundaries ~

Slot F[m Model Description Logical Orientation
< | 1l | >
Scale | |: | | Rotation |:|

Offset X | | Y | |

G ot | % | o | 2] 6o | | 2] 9| 12| 4| =] 2] Nested Attachments: ~ | Display Overrides
New Level Display: ~ | Georeferenced: 57

4. In the Attach Reference dialog box browse to the needed DGN terrain file. If Survey created it, the file
will be in the 500_Pre_Design\03_Central_Survey folder. Highlight it and click OK.



In the Reference Attachment Settings Dialog Box give
the file a logical name, set the options as shown. Be
sure that the Nested Attachments is set to No Nesting
and click Ok.

Reference Attachment Settings for ..\terrain file_AEC_DESIGN_.dg

File Name: PW_WORKDIR:d0200908\terrain file AEC _DESIGN_.dgn
Full Path:  _\sfs-admin\d0200908\terrain file AEC_DESIGN__dgn

Model: [Default

Logical Name: | ground terrain

Description: | Master Model

Orientation:

View

Description

Coincident

Coincident - World
Standard Views

Saved Views (none)

Named Fences (none)

Aligned with Master File

Global Origin aligned with Master File

Detail Scale: [Full Size 1=1

Scale (Master:Ref): | 1.000000

|- [ 1.000000

Named Group:

Revision: |

Level: [

Nested Attachments: [No Nesting

Display Overrides: [ Allow

New Level Display: [Use MS_REF_NEWLEVELDI |

Global LineStyle Scale: [Master

A

Synchronize View: |Volume Qnly 7

Nesting Depth:

Toggles

BN Qo el sv @fL

Drawing Title

Create

Name: | Drawing




6. Go to your main view and click Fit CErEE
View. The terrain should be displayed.

_ FitView

| e —

To change the display of the view
select the Element Selection Tool and
click and hover over the terrain
border (edge) to get the context menu
to appear. Click the Properties button.

Terrain Model: 98103
Boundary
Level: EX_TERR_Original_Top

Ref: ground terrain (PW_WORKDIR:d0200908\terrain file_AEC_DESIGN_.dgn)




8. In the Override Symbology field select Yes to be able to
change the display of features in the terrain model.

9. Now select Off for all of the fields you would like to display
off such as flow arrows, low points etc.

10.The terrain model should now display with symbology turned
off or on depending on your selected settings.

11. Now hover over the terrain model edge again to get the
context menu to appear. Click the Set As Active Terrain
Model button. If you have a file with the Ground features
attach it as well. If you select F10 your reference file
colors will appear dithered out.

By Boundary
—

Feature Name Existing-InRoads-Surface_|
Feature Definition EX_TERR_Al

Contours
Triangles
Triangle Vertices
Flow Arrows
Low Paints

High Points

Breakline
Boundary
Void
Spot

o L TR TR

HEEEE T EEEEER

§

Override Symbology

Set As Active Terrain Mode




Section 3.3 View the 3D Features

The quickest way to do this is to select F9 on your Key board, but it is important to understand how this all

happens. Follow the instructions below to view your 2D features and 3D features in the same DGN file.

1. Open another view window. In this window open the View Attributes and select the default-3D model

from the model field.
To make it a bit easier to see, in the display style field select Smooth Modeling from the dropdown list

Click the Fit View button in your view containing the default model and your view containing the
default-3D model. Use the Rotate View command see your terrain in 3D. Most of the modeling will be

completed in the 2D window, the 3D view is useful for evaluating changes to the design visually.

N i . 3|
View Number: 3 - |= & LU 1ESAe ¥
- T = - =
@ presentation HEa D presentation =
. & -
Display Style:  «# Wireframe - Q Display Style: & Smooth:Modeling ll] Q
- @ Filled Hidden Line
T ACS Triad [ Fast Cells *+ ACSTriad | Filled Hidden Line:Modeling
& Background = Fill & Background¢? F?Iled H?dden L?ne:ReﬁI\st\c
= Boundary Display # Grd i1 Boundary D‘? F|.Iled ch!den Line:Sky Sphere
— <7 Hidden Line
Carmera & Level Overrides 48 Camera & Hidden Line Modeling
“?» Clip Back Llne Styles % ClipBack  5) Hidden Line: Realistic
&* Clip Front E‘LineWeightﬁ 4* ClipFront &7 Hidden Line:Sky Sphere " View - sometrc Detau. 30
. - few3- 2
% Clip Volume Markers - % Clip Volume < llustration C
. & lllustration:Ignore Lighting
. Constructions Patterns . Constru cliol £ justration-Mod eling
Default Lighting Tags Defﬁult Ligh &0 lllustration:Shadows
Dimenswons Taxt Dimensionsé‘:\ lllustration:Sky Sphere
L)
|£|Data Fields 4 Text Nodes IEIDElﬁ Ficlds o: Monochrome .
@ Monochrome: Modeling
X" Dispiayset @Transparen:y X~ Displaysel & Monochrome: Shadows
. & Monachrome: Sky Sphere
Global Brightness L ] (AR Global Bmghlned} Smooth .
. % Smooth:Modeli
B view setu - .
i . @ view Setu|5) Smooth:Shadows
Saved Views: Select... |E| - Q Saved Views: ;:\J:Smomh;Sky Sphere
Models Default |E| :::Themﬁt\c‘Aspect Angle
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<&V Transparent
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& Transparent: Sky Sphere
«# Wireframe




Chapter 4 Geometry
Section 4.1 Geometry Set Up

1. To set the Annotation Scale, go to Settings>Drawing Scale. Toggle Annotation Scale On and set it to 1" =
40 *.

B Y9 e UL T U S LSS I S e | LA | LA TSI

! File Edit Element | Settings @ Tools Ultilities

Bt Drawing Scale

W
- - |7 Tool Settings = g :
M . — F {5 Survey Fest - |
i (\.j B H é’_%l =t AccuDraw ]
—|—|—| ' Color Books... 1 S Survey Fest -
== Color Table...
0-0-|# Database i E [1‘=4'D' -
Tasks Design File =
% Civil Tools @) Display Styles Annotation 5cale -
@ﬂ@ Drowing Seale Lock : ON =
»&F Element [nformation X 5[3|E : 4Eﬂ.ﬂl:|l:|l:|ﬂl:| :1 ]

2. Go to Tasks>Civil Tools> General Geometry and turn on the Feature Definition Toggle Bar (if it is not
already on).

Tasks * X

-0 -4 |

JTasks [~ ]
L. Civil Tools ]‘

X ila% b a0 X 5t )

_‘4— Analysis & Reporting

ﬂl General Geometry

> (]| ¢

2 Horizontal Geometry n==

a1 E W

w-\\‘v*i%% [Iﬂa;‘?ureimﬂm\ i @7 Mo Feature Defintion [e% M / 8'
E/ NI

RO /M, 2D
TN

A e A R o~
8 Yy

BB vertical Geomnetry L4

ﬁ Terrain Model




3. Go to tasks>civil tools>general geometry
and turn on the Civil Accudraw toggle bar
(but do not turn Civil Accudraw on yet).

4. Set the feature definition to GEOM_CL and
make sure the Use Active Feature Definition

button is on.

5. Review the horizontal alignment tools.

Tasks
[1 Civil Tools

=

il i éJ-]»ﬂ?»j >§>é§-.>ﬁ< iﬁ»&?—'» _:’?l‘:_>

“ Analysis & Reporting v
it General Geometry HERA
dh e @l W O -
[ Civil AccuDraw
W L7 ae I

53 8% of

R u Activate Civil Accudraw Toolbar ]

- Horizontal Geometry v
BB vertical Geometry v
ELra d .
@ |GEoM_CL =
5B Design Toos A GEOM_CL Fle @ / O |

[ Bdsting Topo

& GEOM_Driveway
@ GEOM_Misc1
@ GEOM_Misc2

@ GEOM_Misc3
- Geometry Point Controls
- Preliminany Planning
- SUDA

-
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£ Horizontal Geometry

al 5T ¥, g @ ¥ General Geometry

W o Geometry Point

8/ N U Geometry Line
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Geometry Modify




Section 4.2 Importing Geometry from an InRoads ALG file

1. If you have multiple vertical alignments on one horizontal

you will need to open the ALG before importing it into

]
]
&
-
-
]
1]

OpenRoads. Make the option that you would like to import g m "_@ ?s{?q?@r L‘_@

is active for each horizontal with more than one option.

2. Select the Task on the General Geometry tools set and
select the Import Geometry Icon.

3. Browse to the location of the ALG file. Click Cancel on the
first dialog box if the file is located outside of ProjectWise.

4. The Alignment will come in default grey with no Feature
Definition. Select each alignment and set the Feature
Definition, for Roadway Centerlines they should be set to
Geometry Centerline/CEOM_CL

= B - O © s

B = s Foint
End Point
Length

944821 622 805451 .991.0
946061222 805413 .419.0
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i L[] Profile
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| Create Civil Rules
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Cancel




Section 4.3 Creating Horizontal Geometry from PI’s

« | Bentley
% Institute

<

If you use the Complex By PI method the alignment will be
one element rather than multiple pieces, use the Feature
Style Geometry Centerline/GEOM_CL. This style will appear
with stationing turned on.

To add PI’s after laying out the initial alignment use the tool
Horizontal Insert Fillet

Radius

Back Transition

Type
Method

Length

Ahead Transition

Type
Method

Length

Feature

Feature Definition GEOM_CL =

MName

Spiral
Length
0.000

[E] >

Spiral
Length
0.000

EE] >

-~

i Existing Topo
= Geometry Centerine

GEOM_CL
GEOM_Driveway
GEOM_Misc1
GEOM_Misc2
GEOM_Misc3

H- | (Geometry Peint Controle
+-[l Preliminary Planning
i

m



http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115704&MediaID=5007157
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115704&MediaID=5007157
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115704&MediaID=5007157

Section 4.4 Creating Horizontal Geometry from Elements

¥ | Instifuie Z Horizontal Geometry -H
If you choose to use the Geometry from Elements tools you will need to use w.g o
Complex By Elements after to create a single alignment. The issue with this 3 s N
method is if stationing is part of the feature definition annotation (as seen in RO [,-«'b' BYalal
GEOM_CL) the old stationing for the individual elements will display in - —

addition to the new stationing for the complex element. To solve this issue

set the GEOM_CL feature definition before using the Complex By Elements

7 A g i i
the user can use a different feature definition for the initial layout and then A’fKJF/’ : —‘.——"—.
s P

command.

If using the Automatic method select the first element in the alignment and
indicate the direction see the Pink Arrow below, the rest of the alignment
should select automatically. Click to accept the complex.

If using the Manual method, select each individual element in the alignment
indicate the direction see the Pink Arrow (from start location to end). Right

Feature: GEOM_Misc1
Mo Active Profile
Level: GEOM_Miscl_Ln

Method Automatic
Maximum Gap 0.033

Feature
Feature Defimtion GEQM_CL
MName GEOM_CL

| I.-
M Locate First Element
Fillet: GEOM_Misch

Complex Element: GEOM_Misc? © Create ComplexE...[ = | ) |[mE5m] .
Feature: GEOM_Miscl

>

j Create Complex E... EI [=] @
Method Automatic El
Maximum Gap 0.033

~

Feature

Feature Definition GEOM_Misc1 E
+| Existing Topo
— -~ Geometry Centedine

Name

+| Preliminary Planning

m

Ll Create(omplexE...El = @

Method Manual El
Maximum Gap 0033

Feature

Feature Definition GEQOM_CL
Name GEOM_CL


http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115706&MediaID=5007159

Section 4.5 Civil Accudraw

“% Institute % Institute % Institute

The Basics of Civil AccuDraw Why You Need Civil AccuDraw Using Civil AccuDraw to Communicate Design Intent

The process for laying out side road elements is similar to main alignments but for added functionality/
intelligence to the elements the Civil Accudraw feature will be used. *Note: Make sure you turn off regular
Accudraw when using Civil Accudraw.

When using Civil Accudraw keep in mind which snaps are used and which fields are locked when placing the
geometry, both will determine how the second alignment interacts with the first when it is adjusted.

For the regular snaps here are a few examples:
Perpendicular snap will keep the alignment attached to the first at a right angle, if no station is entered in
the process it will move around the alignment.

Key Point snap: this will make an element tied to the element that is selected, for example if I draw one line
and key point snap my second alignment to this item, no matter where I move the first end point the start
point of the line attached will follow.

Civil Accudraw “snaps” explained :

e Distance-Direction: a feature end point is located based on a given distance and direction

e Distance Direction Unlinked:

e Distance- Distance: feature is dependent on two defined distances, usually from a specific feature.

e XY: feature is defined and tied to a specific XY location

e Delta XY: feature is defined and tied to a specific point given a X and or Y offset from the given point

e Station-Offset: feature is defined by a start specified by a station and offset from a given feature, and
then has an end point defined by station offset or some other snap type depending on the requirement of
the designer

e Delta Station Offset: feature is defined by an offset from a chosen Station-Offset as above.


http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=104644&CourseId=113251&MediaID=5006008
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=104644&CourseId=113252&MediaID=5006009
http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=104644&CourseId=113253&MediaID=5006010

Section 4.6 Creating Side Road Alignments with Design Intent

Try the following method to lock the Secondary alignment to the Main alignment.

1. Toggle on Civil Accudraw and set the Civil
Accudraw snap type to Station-Offset.

2. Select a geometry tool: Line, Arc,
Complex By PI, etc. A heads up menu
should appear when the cursor is on the
screen, prompting for a station.

3. Key in the letter O. A prompt to select a
reference element should appear. Left
click the Main alignment.

Geometry Line - Task @
WA

Civil AccuDraw

M4 Features Definition Toggle Bar

|H GEOM_CL

Geometry Line - Task @

D ad

Civil AccuDraw

'1:{, @G‘-GD i 14

Staticn | REHERNY]
Offset |0.000
Enter Start Point

: E é?gf ""i"‘ ;"'.-. g

Select a reference element
or Reset to return to
command.



4. The stationing in the heads up prompt will now be I Features Definiion Toggle ar

stationing specific to the reference element, i.e. if the ——— \e?QGEOM—CL
stationing runs from 1+00 to 3+00 those will be AN, 7 NP
available, or 500+00 to 600+00 if the stationing was S

=l
set differently. Key in a station on the element and hit ‘ Y | ©on @ Lok
enter. A small lock icon should appear to the right of
the station field.

. BT =il - -
I Ofset | 22488 B
HRl Enter Start Point

5. The cursor should now be in the offset field. Key in 0
(zero) and hit Enter. The lock icon should appear to the
right of this field as well. A small blue crosshair should
now be at the intersection of the station chosen and
offset distance. This ensures that the start of the ,
secondary alignment will begin at the intersection of N Eriter Start Point
the main alignment. Left Click to accept the start point.

Station 8
Offset |0.000 &




Section 4.7 Renaming Alignments

Geometry should be named when created; in the case of complex geometry the
final complex element should be named. Individual components of a complex

element can be named as well. Proper naming makes finding geometry in the [C] Distance  117.963
Project Explorer much easier down the road. [7] Line Direction 0°
There are multiple methods for naming elements. D -
1. During element creation: Feature Definition | Use Active Featurs
During element creation a dialog box will appear, a name can be entered Name Main_CL

into the Name field for each element created. This works for single
elements and complex elements.

2. Heads up menu: = ESE T 993518.349.671400.011,
Left click the element and hover e Pt 320 232572088135
over it. A heads up menu should . == ———

eature Name e_139 (
appear. Select the Properties B e ? e ] X Festure Definiion  GEOM_CL
. 4 5 7 S = 1
command. A properties table will , ‘ s Curve Stroking 0.050
; G oo Prafile Stroking 0.050
appear, change the name in the Chokiog Srep Hethod
Feature Name f|e|d. Linear Stroking 10.000
P - (@ Bement Information =
< Civil Model | %} Civil Standards | 5} Survey| 4] ERH Selection]
3 . - Civil Data 5 Fillet: GEOM_CL
3' ProJeCt Explorer' = é-?,‘Se_:gn_Seedad_USFeetBBdgn‘USFeaCTNADR.’:\
. . . =" Linear Elements
Go to the Project Explorer> Civil Model tab e Conploe Bemert. Rt 1391
= Profiles
7 & Profile: BxGround_RT138Type: Surface Profile - 38103 General ~ -

and right click on the element name. Select
Properties from the dropdown menu. A
properties table will appear, change the
name in the Feature Name field.

A(_:we Profile: PRO_RT139Type: Complex Profile Description Fillet: GEOM_CL
*.. Depends On Level
<Interval>Profile: Color

Profile: Line Style
<Interval>Profile: ‘wieight

Profile: PRO_RT139_alt 1 Type: Complex Profile Class

*. Depends On Template

- «Interval>Profile: Number of elements
Profile: Transparency
[~ <Interval=Profile:

=

- Ling <Interval> Geomelny, o
- y Start Point ‘994197 576.671947.502.0.000
Add Surface To Profile End Point 994325.232.672214.362.0.000
Create Cormidor e 305870
305.870
#  Horizontal Geometry Report 51.1294°
[ Fillet: GEOM_L 9@ Match Feature Definition %\Egggg
- Fillst: SchoolGrl B Open Profile Model 51 1294
/& Fillet: SchoolG = —
% oot | 7 Rules > 51 1254
#2 30 Linear Elements €, Zoom to 20 E
= % Temain Models
£ Temain Model: X Delete -
A PW_WOR| 5
o eature Name _(
{“A Cmmm [ ||f‘ Properties F m GEOM_Cl|
Feature Definition No Feature Definition

- Superelevation
=l Civil Cells Extended >

# Cwil Objects

" Model USFeet CT NADS3

4 oW W W N
.........




Section 4.8 Creating Vertical Geometry
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Creating Vertical Geometry from Elements Creating Vertical Geometry from Known Pl’s

4.8.1 Displaying the Existing Ground

1. Open the profile view for the selected alignment. In Tasks> Civil Tools> Vertical Geometry select the

Open Profile Model command. A prompt will then ask the user to Locate Plan Element, Left click to select
the Element.

| :‘#’ Analysis & Reporting

Iﬂl General Geometry

| < Horizontal Geometry

HE vertical Geometry

e P N Y
Wi

FEAS

v Y e P [
LELE (== =Y

|r“| Terrain Model

m

A

—
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2. A prompt to Select or Open View will appear. Select an
unused view from the view groups box.

Q-0 M- USFeaETNADE.v”EJ“‘I_ 2|3[4]s]el7]s)

Select or Open View

 View 1 - Top. USFeet CT NADE)

S || @ Vew Profie- Rowte139.c1 =l
G-Qw~- AL TWHYD WaIR ST &~

RIVE MR Oy &

3. Once the view opens, left click inside
the view. An X and Y axis should appear
in the profile view and the alignment will
be highlighted blue with chevrons in the
plan view. This indicates which
alignment is in the active profile view.




4. Display the existing surface on the profile model.
Select the ground terrain model and hover to get the
context menu to appear. Click the Set Active Terrain
model command. The terrain profile should appear
in the profile view.

Set Az Active Terrain Model

B View3, Profile - GEOM_CL [E=R(ESH T

) -e-- AR |RIE BlE MEls H =

e




4.8.2 Creating a proposed Profile

This example will show how to create a very simple proposed profile. See the Bentley tutorials for more a

detailed explanation of the vertical geometry tools.

1. Go to Tasks> Civil Tools> Vertical Geometry and select the Profile
Line Between Points command.

2. The Profile Line Between Points dialog box will appear. Fill in the
Name field (something that will help identify the profile later).

P Analysis & Reporting
ﬂl General Geometry

£ Horizontal Geometry

P 2| ¢ ¢

B vertical Geometry
dBB sk b e R IO P A |2
wiN| Lala YA

E |_"[ Profile Line Between Points }

U A M [
TS (= = Y

™ Terrain Model b4

dlae 5 B b b D S S S

(", Profile Line Between Paints [SE] =
[] Length 1034.115
] Slope 36353%

Feature N
MName PRO_RT135
Element Template Comidor Meshes'\Design Top MESI‘E'




3. A prompt to Pick Profile View will appear, left
click in the view window with the active profile
(the one that has the existing ground displayed).
Ther Enter Start Point prompt will appear. In the
profile view select your starting point, a blue
perpendicular line in the Plan view shows
represents the location of the start point. (In
this example the end point of the exisitng ground
was selected to tie the proposed alignment in
with the existing ground.)




4. The next prompt is Enter End Point. In
profile view select the end point, it will
also be displayed in plan view with a
perpendicular line.

5. The feature definition can be changed to

make it easier to distinguish profile
alternatives.

% View1 - Top, USFeet CT NADE3

G-~ ARIR VB9 O|WE

=@ | & ||| ™ View2 Profite - Route 139 CL

== A AT _-.«vﬂu'«'\z%mﬁﬂ OB c

Features Definition Toggle Bar
t
1l

i
il 'rsia T
£ : o Zd

[

et M/ O |

., Profile Line Between Points

Length 1034113

Slope. 36853%

Feature -
Name PRO_RT139

Element Template Comdor Meshes\Design Top Mestw.

5§

® View1 - Top, USFeet CT NADS3

=@ |5 || ® View2 Profile - Route 139_CL

B-@u- AR REHHO/WDEE 786 B-#-ARQRHEBE ODT

36852

PRO_RT139
ate None

=




. . o ~ Analysis & Reporting v
6. Add curves into the profile. Go to Tasks> Civil 0o
4 General Geometry v
Tools> Vertical Geometry and select the Profile >
_ Horizontal Geometry v
Insert Curve command. BB vertical Geometry R,
L [y Zaya Y AN
|SPN=YaY
R Wy e 1
T |;-. .5 ’\é? o Profile Insert Curve |’
& Terrain Model -

7. A Locate Tangent to Insert Curve prompt will
appear. Left click to select the profile line.

8. The next prompt is Locate Vertex. Left click to
select a vertex point for the curve.




9. It will now prompt for a Through Point. Make

sure the Vertical Curve Parameter box is & Profile Curve Between Eleme...

unchecked. Select a through point on the Verticel Curve Parameter 15756614
profile screen or by entering in a vertical Length 848.107
curve parameter or length and left clicking - Vertieal Curve Type  Parabola

through the heads up fields to accept. The Feature
proposed profile should now be displayed. : Name

Element Template

4.8.3 Vertical Alignment Alternatives

Multiple profile alternatives can be created on - .- -
0 - ® View2, Profile - Route_129_CL. =
the same plan element. In this example there £ Ot Mo [ 39 cod s | [ Sivy o w-sccume onn

Civil Data

Design_Seed3d_USFeet82.dgn. USFeet CT NADS3

are two proposed profiles. It is here that m

properly naming elements is especially "1 P et 1281 St -1
important. When selecting alternatives or o tro iy

e[ Fillet: GEOM_CL

comparing alignments, properly named

- Complex Blement: SchoolGroundRead_CL

elements will be much easier to identify in the S oL

& Filet: SchoelGround_CL_Curvel

project explorer, as well as identifying element et Shedond Ol G2

i+ 4= 3D Linear Elements
dependencies i Teran Hode
p . =+l Temain Modsl: 98103

-4 PW_WORKDIR:d0173998498103.dtm
- {] Comdors
i (ff Superelevation
ol Civil Cells
- i Civil Objects
- Referenced Models




Chapter 5 Template Library
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Understanding Component Display Rules

The Template Library will look very similar to what you were used
to with InRoads SS2.

1. To open the Template library in the Workspace go to Tasks >
Civil Tools > Cooridor Modeling > Create Template or select
F12. The Create Template Dialog Box will open and the
Template Library file on the Workspace will be pointed to as
read only.

2. If you would like to make modifications to the Templates
select File > Open and open the Template Library file that you
copied over in the getting started section on this manual.
Click on the ITL and select Open.

Tasks L ! X‘

A,
|

JTasks_ - |
[ Civil Tools |'

why
La

Wl
“ Analysis & Reporting
m General Geometry

< Horizontal Geometry

w
w
w
BH vertical Geometry w
# Terrain Model v

-~

fﬂ Corridor Modeling H

e W S
il | o F 2N
EF it

[ open =)
Select
Folder
[ Highways el ERE
Ao - b
Document
Name File Name Description * ~
/I OpenRoads_HW_DESIGN_1234_1234.dgn OpenRoads H.. OpenRoads
/B4 OpenRoads Typicals.it! OpenRoads_Ty... OpenRoader
./SUDA,HW,DESIGN,1234,1234‘dgn SUDA_HW_DES... SUDA ™
< m ] r
Address: pwi:\\ctdot projectwiseonling. com: CTDOT\Documents\08. 0 - Projectiise Administration'd1 - Administrate v
Description: OpenRoads Typical Section Library
File Name: OpenRoads_Typicals.it
Application: [m\ Applications -
[ open document as read-only
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3. Use the Project Library Folders as your working area by copying the needed
pre-designed templates down from the top folders. This way you always have
a fresh copy to use as your build you specific project templates.

If you are going to build your own templates or modify the one supplied you
will need to have a vast understanding of which feature styles to use and what
settings are specific to different point and component types. Browse to the
template HWY Typical Section > 2In_PS5_BCPC. Double click on the different
points, closed shapes and end conditions.

Take note of the following settings.
A. Feature Styles
B. Feature Name Overrides
C. Superelevation Flags (new for OpenRoads)

This template is a two lane road with bituminous concrete curbing using the
pavement structure #5. Pavement Structures are found Appendix B of The
State of Connecticut MTG Pavement Design Catalog.

=5 5410 o] »

—4 pw\\ctdot projectwiseonline.com:.CTDO T
EE Pairt Name List
] HWY End Conditions
— HWY Misc Components
] Pavement Structure 1
=
={ 1ln
1Ln_BCLC
1Ln_BCPC
1Ln_CC
1Ln_CPC
1Ln_GC
1Ln_GSC
2ln
2Ln_BCLC
2Ln_BCPC
2ln_CC
ancrc COPY
2ln_GC
2Lln_GESC
3ln
3ln_BCLC
3ln_BCPC
ln_CC
ln_CPC
3ln_GC
3ln_G5C
BCLC
BCPC
cC
CPC
GC
G5C
Shoulder_BCLC
Shoulder_BCPC
Shoulder_CC
Shoulder_CPC
Shoulder_GC
Shoulder_GSC
= PCBC_Double
= PCBC_Single
= Sidewalk_MNo_Buffer
= Sidewalk_\W/Buffer
1] HWY Pavement
] HWY Sudace Template
] HWY Typical Section
0 HWY_Widening
—4 Project Library
7] End Condttions
] Misc Components
] Typical Sections

FXEX XXX LA LN LR X

4 e F
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A. FEATURE STYLES
Point Feature Suffix....
On the top surface BKLN_
Below the top surface BKLN_Sublayer

B Point Properties @ B4 Paint Properties @
Name: SHDR It - J Apply Name: - J Aoply
[ Use Feature Name Ovemide: i
Feature Definition:
Superelevation Flag
S Next
Atemate Surface: -
Help
Member of: Member of:
HMA_S5 Subbase
Constraints Constraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2
Type: [ Horizontal - ] [Slope - ] Type: [ Horizontal - ] [Vertical - ]
Parent 1: (L <4+ [ -]+ Parent - [SHDR_sb_t | #| [sHDR_sb_t | 4|
El Rollover Values...
Value: -12.000 B E Value: 0.000 (=] -too0 =
Label: - - Label: - -
["] Horizontal Feature Constrairt: || Horizortal Feature Constrairt:
Range: (0000 Range:  |0.000
Components Suffix...
Material _
B Compenent Properties [
[] Use Name Ovemide: [HMA_S5
Description:
—
Feature Definition:
Parent Component:
Display Rules: Help
[ Exclude From Top/Bottom Mesh Close Shape




B. FEATURE NAME OVERRIDES

Points on end conditions

Make sure to Use Feature Name Overrides on Cuts, Fills and the Snow shelfs.

MName:

UT It1
Use Feature Name Ovemide: CUT |t

4| [ Aony

Close
)

-

Feature Definition: [ BKLMN_Cut

[7] Superelevation Flag

B Pgint Propertie

MName:

SNOW c |t
Use Feature Mame Ovemide:  SNOW i

Apply

| Close |
d

- 4]

Feature Definition: [ BKLM_Snow_Shelf

-~ 1 - m

End conditions components

In the end condition components, the "Use Name Override" needs to be set for like slopes.
example, you have 4 possible ditch backslopes where only one at a time can solve.

Name: FILL k4

Use Feature Name Overmide: FILL i

v [ ey |
| Close |
) [<rovoss |
- 1

Feature Definition: [ BKLN_Fill

[] Superelevation Flag

Point Propertie
] P

Name: SNOW f 1t

Use Featurs Name Ovemide: SNOW it

- 4]

Apply

Close
)

Feature Definition: BKLM Snow Shek

[ € smmrmlmssmbine Olaa

For
Setting the

feature name override in the component properties assures the model stitching using the same

component name.
point feature override.

MName:

Use Name Ovemide:  Sideslope_t

Description:

i

Apply

Blont ~ I

I Feature Definition:

]

MATERIAL Grass

This is similar to what you have done correctly in the point properties for the

M Component Proper ==
Mame: TEN ﬂ Apply
Use Name Cvenide:  Sideslope_t
Description:
I Feature Definition: MATERIAL Grass v] I
- Meat =




C. Superelevation Flags

B Point Properties

=l
Name: - ﬂ Apply
D Use Feature Name Ovemide: SHDR_k Close
Feature Definition: [EKLN_ShouIder ']
Altemate Surface: - —
Help
Member of :
HMA_S5
Constraints
Constraint 1 Constraint 2
Type: [ Horizontal w7 ] [Slope T ]
Parert T:  [oL - 4] [ -] #|

[ Rollover Values...

Value: 150%

]

-12.000 (=

Label: - -
[ Horizontal Feature Constraint:

Range: 0.000

Bt point Properties
Name: EOR_K

[T Use Feature Name Overide: EOR_it

- 4]

App

Close

ikl g

Feature Definttion: BKLN EOR v]
= < Previous
Superelevation Flag
Neaxt =
Atemate Surface:
Help
Member of:
BCPC_kt
HMA_S5
Constraints
Constraint 1 Constraint 2
Type: Horizortal - [stope -
Parent 1: [SHDH_H
Value: 4000
Label: - -

[ Horizontal Feature Constraint:

Fange:  (p.o00

(AL LY

Bt Rollover Point Properties

Difference:

High Side

Low Side

Reference Poirt: [CL

0.00%
v |

High Side
Difference

Farent Paint

Low Side
Difference

Paint

Reference

Cancel

i

Help




Chapter 6 Corridor Modeling
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Model the Roadway Corridor

Section 6.1 Desigh Stages

Before creating a corridor it’s important to understand the Project
Settings for Design Stages. A design Stage is selected when first creating
a corridor and it modified as the design progresses from conceptual to
Final design. Design staging helps users to optimize their computers
processing speeds by the managing corridor modeling details to only what
is needed for the stage they are in.

Select the Project Explorer, Civil Standard Tab. Under Libraries select
Project_Settings.dgnlib\Coordor Design Stages. Study at the Properties
presets for each stage.

Project Explorer

“W Cwil Standards | [ Survey

=1
=l

=1
=l

-
-
-
-

5

EI---'-E Civil Standards
-- DesignFilesSettingsORG_AEC_MISC_1234 123
EI---..x_*. Libraries

Civil Cellz

Design Standards

Feature Defintions

Project Settings

WY Project_Settings danlib
= Comidor Design Stages
- Conceptual

- Design

- Design w' Bxtemal Points
- Final

-~ Publish

-~ Publish Bottom Mesh
-~ Publish Top Mesh

- Publish w/ Meshes

EEI'"-:E' Linear Template Design Stages

-l Survey

-k Survey_Feature_Definitions dgnlib

Temain Filters
|kility Filters
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6.1.1 Template Management
Manages the template drops on a straight piece of road.
(Template Drop Interval Multiplier) X (Drop Interval)

Design Stage Create Template Drop
Dialog Box
Conceptual Design Stage - 5 X 10 = Template drop created every 50’
Design Design Stage- 2 X 10 = Template drop created every 20’

Final & Publish Design Stages - 1 X 10 = Template drop created every 10’

o

() Element Information E“E' € Create Template Drop
EgP Lock To Start
L Conceptual o s
Lock To End

- emplate Management 3 Drop Interval

Template Drop Interval Multiplie 5 /

1ons ~

Minimum Transition After Drop

Include
Template

Horizontal Cardinal Points True
Wertical Cardinal Points False
Control

Description

0.000

HW'Y Typical Sections’An_P55_BCPC E]




6.1.2 Include Critical Sections ( )

@ Element Information o | ===
Manages the template drops at critical sections. Publish is set to true for =¢ B
all fields, this level of accuracy will not be needed in Conceptual and | R
Design Stages in turn some of these are set to false.
Template Management v
Include Critical Sections -~
True
True
True
urves True
True
Dizplay Settings hd
Output Settings v
6.1.3 Display settings
Display Settings point to the look and feel of the © Element Information o = s
graphical representation of the corridor, these are e
displayed as construction classes as they is not a real
world features. Users can easily turn these off by — —
deselecting Constructions in Veiw Attributes. Include Critcal Sections ©)
Display Settings 1B

Comidor Graphics\3 - Final\Comidor Graphics - Final

03

67

Comidor Graphics\3 - Final\Template Range Graphics - Final

09

Comidor Graphics\3 - Final\Template Single Drop Graphics - Final
09

Comidor Graphics\3 - Final\Template Transition Graphics - Final
0.9

Output Settings v

R I S, anna O [V VRGP




6.1.4 Output Settings
All the base Design Stages are set the same (Conceptual,
Design, Final & Publish Design) for the Output Settings.

There are separate stages set up for the output of different
Mesh surfaces if needed.

(@ Element Information

= B
> Publish

— ——

Project Explorer v X B Viewl, Default

- Civil Standards
DesignFilesSettingsORG_AEC_MISC_1234_1234 dij
B Libraries (D Element Information

£ . @ - @b - AR|QISED 4" Bln] SR

g Civil Cells B-@?

H-u Design Standards & Publish w/ Meshes
By Feature Defintions

-3 Project Settings

El v Project_Settings.dgnlib

B & Cormidor Design Stages

Template Management
Include Critical Sections
Display Settings

Dutput Settings

> |¢|[¢| ¢

Feature Definition
Mesh

False
No Feature Definition
False
No Feature Definition
True
True
False

P Conceptual
@ Design Template Management v
@9 Design w'. Btemal Points - .
& Fi Include Critical Sections v
- inal
) Fublish Display Settings v
ﬁ Fublish Bottom Mesh
9 Publish Top Mesh Output Settings ~
oo Publish w./ Meshes Troe
e L Template Design Stages
]:‘S? SIU_I::.‘, emplate Design Stage: TERR_Top_Design
- True
B8 Survey_Feature_Definttions danlib
£y Temain Fiters ¥E:H—B“H“m
& Ltiity Fiters
s e e Component Meshes True
Null Point Linea False

i T




6.1.5 Updating the Design Stage

Click on the graphical notches and select
Properties, change the Design Stage Field to the
desired selection.

— el e i

(@ Element Information = || =) E
= & Selection
B8 ivorivc
General ~
Description Cormidor: Mainline Plan: Mainline Profils
Level CORR_Final

Calor

Class
Template
Transparency
Priarity

Corridor

MName

Herizontal Name
Use Active Profile
Profile Name
Design Stage

Extended
dified

Snappable

Medified

= Bylevel (1)

=] Bylevel (3)

Construction

Comidor Graphics\Final\Comidor Graph
0

0

=i %0 % x 25

Mainline
Mainline
False

- Conceptual
- Diesign

- Dlesign wh, Bxd

G
- Publish

[
]
1]
A

[




Section 6.2 Create a Corridor

Corridors and models are no longer created in the Roadway Designer; they are

created directly in the MicroStation Screen.

1.

Go to Tasks> Civil Tools> Corridor Modeling and select the Create Corridor
Command.

. The Create Corridor dialog box will appear as well as a prompt to Locate
Corridor Baseline. Enter in a name in the Corridor Name field, select a Design

Stage and select the plan element for the corridor.

% Create Corridor

Locate Profile Element

Corridor Name

Design Stage 2- Design =

o

asks v TX

-0 -|f”

Tasks I
[_«:’ Civil Tools ]‘

lF i‘l‘lﬂgbé »5»&3'»»3( é‘:iﬂiiv;i&

:‘?‘ Analysis & Reporting

ﬂl General Geometry

£ Horizontal Geometry

BB vertical Geometry

ﬁ Terrain Model

ﬂ Corridor Modeling

Al ) N SAE

3

ol Gt Comidr 8] N\ [ @

m

TRt Emw? a

T S | 4|
R 2 W b o [T I e @

© sffu i - 6 A6 1 Ygg

VT

¥Corridor Name 7 % Wl o
g P ! \ ‘ V'
g Corridor Name | FERES 87 e

R A e

el




3. A prompt to Locate Profile Element will appear. Select the alignment in Profile view, select a profile from
the dropdown menu in the dialog box, or right click to select the active profile. By selecting the Active
Profile option the user can easily switch between profile alternatives and see how this affects the corridor

model.

';"J. Create Corridor = e

Locate Profile Element E

Active Profile: PRO_RT135 alt?
Profile: ExGround_RT135
Cesign Stage Profile: PRO_RT135_ak2

Corridor Mame

4. Enter a Corridor Name and left click to accept. A
corridor feature should now be displayed around the
alignment (the shape may be a different color
depending on which design stage was selected when
creating the corridor.




5. The Select a Template prompt will appear, click the ellipses ffl corridor = A
button or Alt+Down to browse the templates. Select a template aQ fﬂ.,.l., ! ?J H:;.,&_,I:
and Click OK. ' ol
"&“ | H| Create Template Dr-:p k_ ' ﬁ
Note: If you right clicked off to cancel the command after the E 3T A B Y Y B B o

corridor was created you will need to select the Create Template Drop Icon to continue. Follow the
prompts to select a template.

6. Left click to accept and apply the template, follow the prompts for Start Station, End Station, Drop
Interval, Minimum Transition, Maximum Transition, Description. The components of the model should be
displayed in plan view was well as the 3D model if it is open.

= "‘ewj S—_— e S== Eo=() ® View3 - Top, Defauft-3D o B =
2-@N-|AQQRMY OBEHEE . . — o
Ed = B-Ox- AR RNEIO NWELH V%G

v




Section 6.3 Superelevation

Superelevation is calculated and created differently in OpenRoads than InRoads, it uses SRL and SEP files
instead of SUP files. Much of the application is done graphically using the heads up menus rather than the
templates.

At this point the user should already have the following items:
e Terrain file (existing ground surface)
e Centerline geometry (horizontal alignment)
e Profile geometry
e Corridor
e Template drop(s)

Quick Step Preview:

@? STEP 1. Create Superelevation Sections
@ STEP 2. Create superelevation Lanes
]
&
—@ STEP 3. Calculate Superelevation
b
% STEP 4. Assign Superelevation to Corridor



6.3.1 Step 1 - Create Superelevation Sections aiﬂ* V ;Wl H"'“?zE:IE

1. Open the Level Manager and set the level CORR_Superelevation

active. - . & H 4 H“‘ |E-| %\ @

2. The Superelevation tools are located under Tasks > Civil Tools > ﬁ
Corridor Modeling. Select Create Superelevation Sections and E @;—,«-" + &
follow the prompts. E”%’% EE’ = &
w S S S, I I “-:r*
[ Create Superelevatlcnn Sections
"4
ol
o —
T (© sifu 6+ - A €l 1 bgg
A ’l -D ——
Create 5 levation Se... | & || 28
3. Give the Section a Name and specify the Minimum Tangent I:',j' reate Sliperslevation 3= lil l—l
Length. Mame Mainline_Super
Note: If you do not want to have multiple superelevation Minimum Tangent Length  500000.000
sections created set the Minimum Tangent Length to a very
large numbgr. This f"”// force the prgduct t? create only one B Ceate SupeIeievanon Sectons M| " |
superelevation section for your entire corridor. The only reason
you may want multiple sections is if your design speed changes Name Mainline_Super
within the limits of your corridor. Lock To Start [l
4. Data point the centerline alignment and left click to accept. [C] Start Station 0+00.00
5. Another dialogue box should appear, select the Start and End Leck To End (]
Stations and click through to accept. 7] End Station 110378
Minimum Tangent Length  500000.000




6. A green outline will appear around the Superelevation
section that was just created

6.3.2 Step 2 - Create superelevation Lanes — S =
) perelevation Section: Mainline_Super-1
1. The next superelevation task will automatically start, Level: CORR_Superelevation
Create Superelevation Lanes. This step needs to be done
twice, once for the left lane and once for the right lane.
For roads with more than two lanes additional super
lanes will be required. In this example a two lane road is
used.

2. Give a meaningful name to the lane.
j;, Create Superelevati..| =

3. Select which side of the centerline the lane is on.
MName L_Lane_Main

4. Determine the inside edge offset (in the case of a two Side Of Centerling  Left
lane road each lane would have an offset of 0. For a
multilane road the inside edge offset would be the width
from the edge of the lane to the centerline.

Inside Edge Offset  0.000
iidth 12.000

Mormal Cross Slope -1 5000%

5. In this example the normal cross slope is 1.5% because
it is a two lane road, for a 4 lane road the outermost
lanes would have a normal cross slope of 2%. See the
HDM for more information on lane cross slopes.

6. Repeat process for each lane (in this example the create
super elevation lane command was done twice, once for
the left, once for the right)



6.3.3 Step 3 - Calculate Superelevation
Once the lanes are created, right click to reset and move on to the next tool. The calculate superelevation
dialogue should appear automatically.

1. Browse to the superelevation resource files and select File of Type. The SEP or SRL format can be used,
each has multiple AASHTO years, select the most recent year.

B4 Select File - C:\ProgramData\Bentley\CivilStandards\8.11.9\en\Superelevation\SEP\ 3|
Look in SEP - @3 mr = JEa]
Name . Date modified Type Size
oy | english 1990 sep 12/7/201112:08 PM  SEP File 3KB
RecentPlaces o oich 2001.sep 12/7/2011 1208 PM  SEP File 3KB
- | english 2004 sep 8/7/201211:00 AM  SEP File 3KB
| english_2011 sep 8/7/201211:00 AM___ SEP File 3KB
Desktop | inoads_english_2004.sep 9/28/201210:16 AM  SEP File 3KB
| inroads_english_2011.sep 9/28/201210:16 AM  SEP File 3KB
= | inroads_metric_2004 sep 9/28/201210:16 AM  SEP File 3KB
Libraries | inroads_metric_2011.sep 9/28/201210:16 AM  SEP File 3KB
| metric_1994.sep 12/7/20111208 PM  SEP File 3KB
Ay | metric_2001 sep 12/7/20111208 PM  SEP File 3KB
Computer | metric 2004.sep 8/7/201211:00 AM  SEP File 3KB
.‘, | metric_2011.sep 8/7/201211:00 AM  SEP File 3KB
A
Network
Fie name english_2011 sep -
Files of type: ‘ Bertley Civil Superslevation Files {".sep;” s} vl | Cancel |

2. The next dialogue box to appear will depend on which file type was selected for calculation. For the SEP
file method, the dialogue box will ask for the following fields. Data point through the fields to accept the
entries.

a. E Selection, CTDOT uses an e max of 6% r:, Calculate Superelevation = =)
for rural roads and 4% urban roads.

Standards File Mame  C:\ProgramData"\Bentley’Civil\Standards’8.11.9\en’ Superelevation SEP english_2011.sep [

b_ L selection & Selection 6% & max EI

L Selection all cases El

c. Design speed Design Speed 50 =]

. Transition [ Linear EI

d. Transition ID Number Of Lancs |2 =

e. Number of lanes Facility Undivided [~
Open Editor

f. facility




6.3.4 Step 4 - Assign Superelevation to Corridor

The next step is to assign the superelevationto the corridor.
1. Click the Assign Superelevation to Corridor Command

2. When prompted, select the super sections.

3. When prompted, select the corridor.
4

. The associate superelevation window should appear. Check over the points to make sure there are no
errors and that the superelevation points and pivot points make sense, SHDR_It with the left super lane
and SHDR_rt with the right super lane.

p
Associate Superelevation

Superelevation Object Superelevation Point Pivot Point Start Station Stop Station Priority
» L SHDR_k > |cL ~ | 0+00.0000 25+55.8468 1
~ |SHDR_t > |cL ~ | 0+00.0000 25+55.8468 1
~ |SHDR_kt > |cL ~ | 25+95.3468 344175154 1
~ |SHDR_t > |cL ~ | 25+95.3468 344175154 1
~ |SHDR_tt > |cL ¥ | 34+17.5154 454214526 1
~ |SHDR_t > |cL ¥ | 344175154 454214526 1
~ |SHDR_kt > |cL ¥ | 45+21.4526 60+37.1584 1
~ |SHDR_t > |cL ¥ | 45+21.4526 60+37.1584 1
* - - -

0K Cancel :




5. Click OK, The Superelevation graphics should appear. The normal crown, reverse crown, and full super
points should appear with labels as shown below.

To get a thematic visualization of the super grade changes toggle on the fill button in the view
attributes window.




Section 6.4 Modeling Intersections

Side alignments are modeled a bit differently because the main line is constraining how the side road meets
in. Alignments, models and corridors have to be adjusted to meet into the new proposed road. The alignment
for a side road meets in at the alignment of the main line, because of this, the side alignment has to match
the main line until it is off of the main line, or the two models have to be warped to accommodate each
other.

6.4.1 Creating the Side Road Alignment

1. Follow the steps in section 3 to create the side road horizontal s TR
alignment and vertical profile window. © -0 I ]
- - - - - - TESl-(S hd
2. Display the points on the main line which cross the side road [ civiiTools
alignment. Go to Tasks> Civil Tools> Vertical Geometry and select the |Ix 1.3 A £ 50 7 X o003
PrOf”e Intersection POInt Command. = Analysis & Reporting »
m General Geometry v
£ Horizontal Geometry v
B vertical Geometry HEEaA

a BB s 1 L [0 (3 {12
NS [Protic ncsecion Pont

SN Yay
R v Ay P Do 2 [
TELLE ¥ [= = | R Y

EEa d




3. The prompt Locate Element to Show Intersection
will appear. Select the side road alignment.

8 Complex Een‘ent SchoolGroundRD_
eature: GEOM_CL
o Active Profile
C

¥ jLevel: GEO

4. Another prompt will appear asking to Locate
Element Which Intersects. This is asking which
element crossing points the user wants to
appear on the profile. In this example the Main
Road alignment, shoulder line, and edge of
road elements were selected. When finished
selecting elements, right click to complete the
selection.

5. The crossing points should now be displayed in e — SN EER S
_ ] ) ) B~ AQRHBE NBERE| S|
the profile view. Fit view may be needed to B
locate the points, and the colors/ line weight
may need to be changed to make them more
visible. . Crossing points in profile view




6. Hovering over a point in profile view will tell
the designer what feature the point is
representing as well as geometric

information. Point: RT139_CL
Station: 0+00.0000

Elevation: 48.0151

Representing :

Complex Element: RT139_CL
Feature: GEOM_CL

Active Profile: PRO_RT139_altl
Level: MATERIAL_HMA 5

7. Create profile elements for the side road
alignment. To maintain the side slope of the
road, the side road alignment will need to
match in to the main line. The points
displayed earlier will help the designer
achieve this. Select the Profile Line Between
Points command and connect the crossing
points. In the example shown the top vertical
alignment is only connected to one crossing
point. The lower alignment is connected to
all three of the crossing points. The Profile
Complex By Elements command can connect
individual elements to create a single profile.
* Remember to use meaningful names when
creating profiles.




8. This example shows the difference
between the models using the top
profile and the bottom profile.




6.4.2 Creating the Side Road Corridor

1. Create the Side Road Corridor. Now that the profile is complete, a corresponding corridor needs to be

created. *Remember to name the corridor correctly to avoid confusion later.

Attach a template to the corridor. The designer can edit the corridor as needed and create alignment
elements for the corridors and adjust the template drops as needed, or they can use a civil cell.



Section 6.5 Civil Cells

v~ Bentley

% Institute

Model an Intersection with a Civil Cell

There are many different types of civil cells that help automate design tasks. Civil cells use reference
elements for placement, meaning you can use the same civil cell in many locations and it will change based
on the reference elements used to place it. Civil cells can be edited after placement as well has “dropped” to
allow the designer to use pieces of a civil cell if necessary.

1. To place a civil cell go to Tasks> Civil Tools> Civil

Cells and select the Place Civil Cell command. (§ Place Civt ol el [
2. The Place Civil Cell dialog box will appear, click the Civil Cell Name 2LN_T_INT [

ellipses button to browse available civil cells. When
selecting a civil cell preview will be shown to the right
of the selection. Click OK.

P4 Pick Civil Cell =5

- Residertial_Drivewsys dariib, Dsfaut @ G
weways darlib, Dsfauit @
I dgniib, Defauit
Intes Iodels dariib, Default
- Intersection_ccels dgriib, Defauit
f

*.2Lane_T_Int_wCurb



http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115698&MediaID=5007153

3. The prompts that appear with each civil cell
vary based on what type of civil cell is being
placed or what the creator of the civil cell
labeled the references as. The reference
prompts are usually intuitive, so be sure to read
the prompt. In the example the prompts
indicate two reference elements are needed, one
for the Side Road Center Line and one for the
Main Line Edge of Road.

. - Locate Reference Elemrant: Side Road CL (1/2)

Complex Element: EOR_rt
Belongs To: RT139
| Feature: BKLN_ECR

Active Profile: ProfileBy Template

Le*.'e EDM_ED Hn




Elements of the civil cell should now appear
on the screen, if there are alternative
configurations you can view them at this
point by selecting elements, or you can
right click to move to the next step.

2 lect Ele
kip) : :

The next prompt will ask for the user to
Select Corridors To Be Clipped. *note: this
prompt will only appear if a clipping
boundary was added to the civil cell when it
was created. In this example the main line
corridor and the side road corridors were
selected. Right click to move on once the
corridors (if any) have been selected.

Left click to accept civil cell placement.

The corridor template graphics are visible 2
on the main line. This will be edited in the 2\ ; Corridor: SGR

i / > Flan: SchoolGroundRD_CL
next section. . Profile: PRO_School GrRO_alt1
. . . . Level: CORE_Design
Adjusting corridors. Corridors have an . ,
outline around them identifying the limits
of the corridor; this is similar to the outline

in the Roadway designer from SS2.




10.

11.

Adjusting a corridor using properties. The heads up
menu will appear if the corridor element is clicked and
hovered over. From the menu, the designer can open
the properties and change the start/ end range of the
corridor. The limits should change graphically.

Adjusting a corridor using handles. The designer can
also adjust a corridor using handles. The lines
perpendicular to the corridor graphic are the handles.
When selecting a corridor graphic small blue numbers
will appear at key points. Clicking on them will give you
the ability to edit the number and adjust the value.
There are also small blue arrows at some locations.
These can be dragged to adjust the corridor
dynamically instead, as well as snapped to certain
locations if the element is snappable.

In this example, the side road corridor has been
adjusted to the back of the civil cell corridor graphic.
The side road surface is no longer breaking through the
main line.

Editing geometric elements. Depending how an element
is created, the designer can edit and adjust elements
without disrupting and breaking apart the model. Many
elements which selected will have blue handles appear
as well as blue numbers. If there is a handle and
number it means the element was created using design
constraints. Many handles can be adjusted dynamically
or the numbers can be entered manually. In some
cases the changes may break an element but the undo
command is useful when trying to edit elements.

It is somewhat hard
to see, but the blue
value here can be
edited to change
the starting station

of the corridor

Alternately, the blue arrow can be dragged
to a different position. The element
highlights orange and a perpendicular line
appears indicating placement




12. In this example there are three stages shown.
The plan view, cross section view and 3D view Original Model
are all visible. The first picture is the original
model, the second had the alignment
straightened and the third shows the radii of the
intersection increased. Only elements in the 2D
view were changed. The OpenRoads software
automatically adjusts dependent 2D geometry,
cross sections, profiles, and 3D models. This
means less work for the designer as profiles,
cross sections and 3D models do not need to be
re-run each time a design change is made, all of
these elements adjust automatically. *note:
because of the changes the program needs to
make to the model, when changing element
values, allow the program to catch up and
display the changes before moving on to the
next edit.

Alignment Straightend l Curb Returns Changed from 45' to 60' and 70"

- -

e\
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Section 6.6 Enhancing the Model

o | Bentley
- Institute

Review and Enhance the Complete Model


http://learn.bentley.com/app/VideoPlayer/LinkToIndividualCourse?LearningPathID=106057&CourseId=115697&MediaID=5007152

Chapter 7 Plans Production

Sheet production for OpenRoads has not been completed, this software development will not be finalized until
the next Major Release in the CONNECT version. You will need to convert your geometry back to an ALG file
type to be able to use the Plan and Profile Generator. You will also need to convert your top proposed surface
back to a DTM. 1If you do not have an existing DTM this will need to be converted back as well.

If you chose to hide the InRoads dialog box you will need to open it . S

. . . Utilittes  Workspace | Applications | Window  Subsurface Uil Hel <CTDOT Uhilities>>  Signal N
again. On the MicroStation top menu bar go to 1;1 = D,,v J.RI — — NFDE, g

J_dl g ﬂ | Activate ¥|  Surface 3 E

Geometry

Applications > InRoads Group > Tools > Explorer Show/Hide

13
i »
~ # X & View1, Defautt Eries
. Drainage 3 =
| @ - le- Ala] ot 5 A
= ol Survey » ¥ Al Coa |
_ =1 :
I: Evaluation 4
Drafting 4
j‘ij“—; Quantities 3
Tools v XML Reports 4
. . . 13
Bentley InRoads Suite V8i (SELECTseries 4) fice €8 View XML Reports
v Tracking 4
File Suface Geometry Bridge Drainage Survey Ewvaluation Drafting Quantities Tools Help H=EEaA Named Symbology Manager
- o — | s —_ Preference Manager
<Unnamed: - S| B8 W 8 F Style Manager
Surface Mame Description File Mame By Whom 2§ Highlight