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Preface

Overview
The goals of the CTDOT InRoads XM Guide are:

e To provide detailed instructions and technical support on the methods and standards used
by CTDOT with Bentley InRoads XM and beyond.

e To maintain interoperability and collaboration with Consultant Engineers and State
Design staff.

e To provide assistance for locating InRoads resource files within CTDOT’s Digital Design
Environment (DDE) and to guide users on how apply these files to project designs.

e Toaid in the creation of high-value electronic data to be used for future applications such
as an interactive decision system.

The CTDOT InRoads XM Guide will identify standard resource files, configurations, and CAD
functions used in the creation high value data.

The material covered in this guide does not replace the need for other references and training
regarding InRoads software. Additional publications and training may be needed for further
clarification of CAD procedures and functions. The intent of this guide is not to prevent or limit
individual initiatives and engineering judgment used in project design and development. Rather,
it is meant to document standard digital design procedures currently in practice at CTDOT.

The main users of this guide include Designers, Planners, Surveyors, and CAD Managers that
work at or with CTDOT staff. The information provided in this guide is subject to change as
technology and experience warrant. Therefore, this guide will be updated as major revisions in
design software and CTDOT DDE policies occur. Addendum to this guide will be available in
digital format only.

Distribution

This manual, in its entirety, may be freely copied and distributed for the purpose of providing a
consistent guide to InRoads Design requirements of the Connecticut Department of
Transportation. The CTDOT InRoads XM Guide is available on the web at the following
address: http://www.ct.gov/dot/lib/dot/documents/deng/CTDOT_InRoads_XM_Guide.pdf

Trademarks

“MicroStation” and “InRoads”, are registered trademarks of Bentley Systems, Incorporated.
Other trade names, computer protocols, and file formats mentioned in this manual are the
trademarks of their respective owners. In no event will the appearance of any graphic,
description of a graphic, picture, screen display, or any other method of conveying meaning, be
considered to impair the rights of the respective owners.




Prerequisites
The required prerequisites for installing and using InRoads XM are listed below.
e Software - InRoads Version 8.09.02.16, MicroStation Version 08.09.04.51

e For Consultant Engineers - Bentley Courses, InRoads Roadway Design for Existing
Users or InRoads 101 (Version 8.9)

e CTDOT 2007 DDE
e Only available for projects using 2007 DDE Standards

Online Application Help

As mentioned earlier, this manual is not intended to be a sole source of information for the
InRoads user. InRoads software has extensive online help available through Help on the
InRoads Menu Bar. Additionally, when using the different InRoads dialog boxes, each box has a
Help button. These buttons link directly to information specific to the InRoads process being
performed. It is generally expected that new or even seasoned InRoads users will need to
reference the online help regularly. The best solution to a problem usually requires testing and
selecting from multiple options. Practice and experience using InRoads is the key to becoming
a proficient InRoads user. Also, InRoads Help contains a media library with video presentations
and examples of standard workflows.

In addition, there are other outside InRoads learning resources for CTDOT users. Employees
can access the internet for help and training on the Bentley Learning Web site
http://www.bentley.com/en-US/Training/, or call Bentley directly at 1-800-778-4277. To access
these learning resources from Bentley Systems, Inc., CTDOT employees should contact
Engineering Applications to have a Bentley User ID issued to them. However, Consultant
Engineering firms need to purchase their own training subscriptions directly through Bentley.

CTDOT Engineering Applications has setup InRoads preferences and standardized CTDOT
InRoads practices in an effort make using InRoads as productive as possible. Please contact
Elaine Richard at 594-3278 or Greg Sardinskas at 594-3453 if you have questions regarding this
manual or the CTDOT InRoads preference files.



http://www.bentley.com/en-US/Training/�

CTDOT InRoads Courses

The following InRoads in-house courses are available or will be available shortly. Portions of
this manual will be used for each class as outlined below. These courses are available to
CTDOT Engineers InRoads users. Users will need to fill out a Training Needs Evaluation to be
eligible for class placement. To access this form a user will need to go on the CTDOT intranet,
under Documents and Forms choose Engineering Applications and select Training Needs
Evaluation. Fill the form out and click on the Submit by Email button at the bottom of the

page.
Currently Available

CTDOT InRoads XM Basics — Volume 1, Sections 1-9

CTDOT InRoads XM Update - Volume I, Sections 1, 3, 6-9

Future Courses

CTDOT InRoads XM Plans Production - VVolume 11

CTDOT InRoads XM Storm and Sanitary Layout Tools - Volume 111, Section 12 and 13
CTDOT InRoads XM Storm and Sanitary Drainage Design - VVolume 111, Section 14...
CTDOT InRoads XM Quantity Manager- VVolume 1V
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Volume | - InRoads Basics

In general, InRoads XM provides Civil Engineering tools for road and corridor design. The
following design functionalities include:

e Road, runway, taxiway and site modeling capabilities
e Alignment tools

e Typical sections

e Superelevation

e Volume and gquantity computations

e Storm Drainage Structure layout

e Processing of Survey Data

e Plan Sheet Production tools

InRoads can be considered a toolbox containing an assortment of tools. Each tool has a specific
function. When individual tools are combined and used in a particular order, it is called a
workflow. Workflows are used to accomplish a specific project-related task. Examples of
workflows can be found in each lab in this guide.

MicroStation is the platform application which allows InRoads data to be displayed. Thus, both
MicroStation and InRoads applications work together to provide users with CAD functions. For
example, InRoads uses MicroStation files to display CAD graphics for a Horizontal Alignment. A
CAD file can be a design model and/or a sheet model (final plan sheet). This guide will outline the
InRoads commands that are available to view, display and present InRoads design data in CAD
files.



Section 1 Orientation to InRoads
1.1 InRoads File Types

The InRoads road design process uses several different file types. All InRoads data is stored in
external files. The CAD file is used to view a graphical representation of the design data, but the

graphics files do not store the InRoads Data. For example, if the graphics that represent the
horizontal alignment are deleted, the InRoads geometry file is not modified.

The following InRoads resource files have been configured for the XM 2007 Environment:

Preference File (*.xin) - This file contains the control settings of all the dialog boxes within
InRoads. The settings for surface, geometry and survey tools have all been confined to one .xin file,
replacing the previous two .ini files, .fxp and .fwf files. This is the main source of standardization
where all InRoads design and graphical output are configured to meet CTDOT standards.

Template Library (*.itl) — This file contains a storage area for typical sections. A template is
comprised of a series of points and components that represent breakline features. These are
processed later using the Roadway Designer command. Roadway features that have been
processed are then saved to the design surface. CTDOT has two standard .itl files; one for roadway
use and the other for airport taxiway and runway uses.

Style Sheet (*.xsl) - All style sheets have been provided by Bentley and are located on the local
hard drive, in the Inroads directory under Civil/’XML Data. The View XML Reports command
allows users to select an .xsl style sheet, which specifies the exact information to pull from the .xml
file and how to format it. To further clarify, the .xml file contains raw or computed data; the .xsl file
specifies how to format the data into a report.

Drafting Notes (*.dft) - This file is used to enhance the production of final drawings. Use the
commands across the design session to place intelligent annotation notes on features and geometry,
in the plan, profile, and cross section views, as well as at the intersection of two alignments.

Pay Items (*.mdb) - This file is used with Quantity Manager. Quantity formulas and CTDOT pay
items are stored in this Microsoft Access database.

Drainage Structures (*.dat) - This file is used with InRoads Storm and Sanitary. This file has
been configured with CTDOT standard drainage structure information, including sizes, shapes,
materials, and many other parameters.

Rainfall Table (*.idf) - This file is used with InRoads Storm and Sanitary. This file contains a
table of Rainfall/Time of Concentration data that conforms to CTDOT drainage standards.
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The following InRoads files need to be created for the project design:

Projects (*.rwk) - This file contains directory and file information for loading and saving InRoads
data files. Once the project file is open, all of the specific project files are also opened.

Roadway Design (*.ird) - This file contains roadway model definitions. This file stores station and
typical section information used by the Roadway Modeler command to create surface models along
alignments. The Roadway Design (*.ird) is also the storage location for the superelevation design
data.

Surfaces (*.dtm) - A Digital Terrain Model (DTM) file is a surface where existing ground and
design terrain surface models are stored.

Geometry Projects (*.alg) — This file contains coordinate geometry and alignment information for
a specific geometric project.

Survey Data (*.fwd) — This InRoads Survey Fieldbook data file is created by importing survey
data from a field data collector.

XML Data (*.xml) - The XML Reports command, available as an application add-in under Tools
on the pull down menu, generates XML data files. The XML files are not reports, but contain data
that can be formatted into reports by using the View XML Reports command. XML data files are
ASCII files that are not formatted as a report for direct viewing. A report is the output generated
when users display data from an XML file using the View XML Reports command.

Quantity Manager (*.mdb) — This file contains a database of quantity information for a project.

Drainage (*.sdb) — This InRoads Storm and Sanitary file is where the project storm drainage
design information is stored. This includes type and locations for catch basins, manholes and pipes.
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1.2 Resource File Storage Location

The latest versions of all XM resource files will be kept in the workspace under
\CTDOT_Standards\InRoads_XM_RSC. Before starting an InRoads project, copy the necessary
files from the workspace into the designated folder. Resource files for Highway Design users are
copied into the Highway discipline folder within the project container. Resource files for Facilities
Design users are copied in the Facilities/Civil discipline folder within the project container.
Resource files for Surveys are in the local directory under Bentley_V8, to improve the processing
performance of the data.

The InRoads_RSC folder is still provided for legacy projects that use InRoads Version 8.5. Please
refer to the 2007 DDE Manual for the resources provided in this folder. The InRoads XM_RSC
folder holds all of the resource files needed to run InRoads XM, Version 8.9. Figure 1-1 displays
the subfolders for the resource files for InRoads 2004 Edition as well as the InRoads XM Edition.

& XM_2007 Environment E] [E| E|
'l;r

File Edit ‘iew Favorites Tools  Help

QEack - & ? 1/-.- ) Search ‘[{ Folders E*

Address |[33) WiCTDOT Standards|InRoads_XM_RSCYxM_2007_Environment | g Go

Falders x rarme
= 3# CTDOT_¥S_Workspaces on 'M3YE produckion # |®] CT_civil <IN

[ adiom CT_nu:-tes.u:IFt

I Aviakion_Waorkspace |ZﬂCT_rainFaII.idF

[ Concepts_‘Woarkspace BCT_structures.dat

= I3 CTDOT_Standards 2| English_Ttem_List. mdb
= I3 InRoads_RSC |%] Hitd_typicals. it

I) 1_Erwvironment EIS'U'_E-'B_LEVEIS_‘HZIE.EEI

|5 SE_Environmment
|5 superelevation_Rate_Tables
| Toolbars
[ w8_2006_Ervvironment
[ w8_2007_Ervvironment:
= [ InRoads_%M_RSC
I Superelewvation_Rate_Tables
) Toolbars
|5 Training
] i 2007 _Environment
£ > £ >
7 objects (Disk free space: 67.0 GE) 6,75 ME ‘-_g Local intranet

Figure 1-1 InRoads Resource Folder
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1.3 Lab 1 - Starting the InRoads Application

Before starting this lab make sure the MicroStation Workspace is mapped. For CTDOT users do
the following if the W drive is not mapped.

Open Windows explorer

e Select Tool > Map Network Drive
e Change Drive: to W and select Browse
e Select Conndot_01 > SH3dgs18 > CTDOT_V8 Workspaces and click on the OK button
On the Map Network Drive Dialog Box select the Finish button
A. In Windows Explorer, browse to the workspace folder
CTDOT _Standards\InRoads_XM_RSC\ XM _2007_Environment. Copy the following
files in this to the project folder (e.g.999 Student## 2007\Highways\ Eng_Data\InRoads or
\999 Student##_2007\Facilities\Civil\_eng_data).
Highway Users Facility Civil Users
CT civil.XIN CT civil.XIN
CT_items.mdb CT_items.mdb
CT_notes.dft CT _notes.dft
CT _rainfall.idf CT _rainfall.idf
CT structures.dat CT structures.dat
HW _typicals.itl FAC typicals.itl
HW _typicals.itl (copy for lab exercise only)
B. From the windows start button, Select Programs > Bentley > InRoads Group XM. Data
Point “Select CAD Platform” (see Figure 1-2).
C. Select MicroStation XM and click the OK Button.
-:1.’5 ﬂ::;mrles v
H) AwtoTrack 7 » r #Acrobak Comments
| ) Civitstorm b o> | L Read Eﬁ
@) Bentley Civil Enginesring » | CulvertMaster b I = [ "'_:‘
') Bentley Descartes » ) FlowMaster 4 —
) Bentley 1_RASE ) InRoads Group ¥8.8 »
@) Brosdoom ) PondPack 3 R R §
) Camtasia Studio 4 b ProjectiWise Plotting Utiities  »
@ ContractChecker » T StormCAD r .
El Corpscon 3 ,j Projectiice V& XM 13 seiect CAL Hlatform @
@ Creative » S = oerviey License Tod bk
) Engineering Applications 3] mw.herﬂeyu‘n g? Cogo Classic A\;d;b:;mm [Verson [ LJ
[T Estimakor ¥ ) MicroStation ¥ XM 3 :‘Hﬂ NI To %IK Translator icTo5tation ol ance
. e . bt ok vadbidin " JE
[T) HYEEnergy » [ Infoads Group Help
(@) Hydraflow Hydrographs 2004 ’ g8 Quantiy Manager
) Hydraflow Storm Sewers 2003 3 Report Browssr
= ] R, Sefect CAD Platform

s

Figure 1-2 Setting the MicroStation Platform
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D. From the Accounting Menu, run the program IR 89 Highways. In the bottom right corner
of the MicroStation Manager, select the project number (e.g. 999 _Student## 2007). Browse
to the Highway/MSta_Design folder and open the file HW_InRoadsXM.dgn

E. Create a new Interface and User if one does not exist for you already. Create the Interface
first then the User. The name you input should match your Windows login exactly, this is
case sensitive.

F. (see Figure 1-3). MicroStation XM and InRoads XM will automatically start up when the
design file opens.

MicroStation Manager - W\sh3dgs18\CTDOT_projects\999_Student04_2007\Highways\5ta_Design\ JEI IXI
Loak ir: |I.'j t5ta_Design v| o ?‘ [ ‘D F-.j 90 -\0 DEN
3 Mame -~ Size | Type Diake Mo
L{,b EﬂHW_InRoadsXM.dgn 45 KE Bentley MicroStatio,..  &/13/200
ky Recent
Documents

@

Desktop

s

ky Documents

@

(_ 111} l
iy Conmputer :
File name:; |HW_InFHDads><M.dgn B | [ Open J Ulger: | richardeh “ |
g Files of type: | MicraStation DGM Files [*.dagn] v | [ Cancel ] Project: | 9959_StudentDd_2007 w |
My N-Etlwork L] Open as read-only Dptiohs Interface: | richardeh v |

Figure 1-3 MicroStation Manager
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1.4 InRoads Interface and Explorer Windows

When the InRoads application is opened, the InRoads Explorer, which contains a main menu bar
and two windows for viewing and manipulating active data files and their contents, will appear. All
InRoads commands are located on the main menu bar. Tool bars can be activated for quick access
to the different commands and dialogs. If users right click on the gray space to the right of the
InRoads main menu help, a shortcut to the LOCKS tool bar can be created. In order to activate this
tool, click on locks and then go to the Customize dialog where all tool bars are listed. The lock
tools are shown in Figure 1-4. Note that the common settings are in bold letters, such as ON or
OFF.

= & N | B  — s

Featwre | Style | Pencilor | Delete | Graphies |  FPoint | Station | Report
Highlight Lock Pen Mode | Ink Lock or Element | Lock ON Loclk
Lock ON OFF OFF Featurezs | INo Snap OFF

Figure 1-4 Description of LOCKS Tools

The left window, the Workspace Bar, contains a listing of active data. In Figure 1-5 the Geometry
Project information is listed. The red square near the + symbol indicates the active Geometry
Project. A right mouse click on geometry listed in the Geometry window will activate a shortcut
dialog with options to Save, Copy, set Active, etc. Tabs at the bottom of the window allow users to
toggle to the different data files types (i.e. Surface Data, Template Library File etc.) that are loaded
with the project.

~% Bentley InRoads XM Edition

File Surface Geometry Drainage Survey  Evaluation Modeler Drafting  Quantities Tools Help

clnamed> vEsE 8N\Y H—|%E
J D WO Y| EBoRe 8
Marie Descripkion By Whaom Last Revised Arcess Made Skyle
= & Geometry Projects S Cogo Buffer RichardEH BI15/2005 12:3...  Read-Write
== Default Wl roadway 1 IMainline RichardEH 6/16/2008 3:16... Read-Write Adf_CENTERLINE
Geometry_Project S Roadway 2 Side Road RichardEH Bi13/2008 3:52... Read-Write Aff_CENTERLIME
2, Geometry | [7] Prefl 4 3 3 3

Active horizonkal alignment: Roadway_1

Figure 1-5 InRoads Interface

The right window displays information about data contained in the geometry project. In Figure 1-5
there are two (2) horizontal alignments listed and the COGO buffer. Again, the red square indicates
the active horizontal alignment. The importance of active data will become more apparent in later
sections of this manual. Each horizontal alignment has a name and description. As the scope and
volume of data for each project increases, the description becomes more important. Therefore, all
alignments should have meaningful descriptions.

1.5 Project Defaults
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An organized work environment along with a standardized file management system provides a
consistent way to maintain digital design data. These measures decrease the chance that users will
create and/or work with incorrect InRoads files. Along with a standardized file management
system, InRoads provides a way to set up project defaults and create a project file for each project.
This in turn, allows users to work with the correct preferences and data files which are essential to
project design. To ensure file integrity, the correct project files must not only be used, but also
maintained and updated. InRoads users must master file management techniques for all InRoads
design and data files. File management also eliminates the creation of multiple copies of the same
file. Therefore, a standardized file management system greatly increases productivity by ensuring
the availability of correct InRoads files and eliminating duplicate files.

By setting up the project defaults and creating a project file, users can quickly load all files needed
for project design. Additionally, the project file helps coworkers load and analyze current design
data. The Project Defaults command is used to open resource files including the preferences file
(.xin), Storm and Sanitary files, drafting file, and the master item database. This command is also
used to set up default directories for all file types that can be accessed through the File/Open and
File/Save As dialog boxes. These include Project (.rwk), Surface (.dtm), Geometry (.alg), Typical
Section Library (.itl), Roadway Design (.ird), Survey Data (.fwd), Storm and Sanitary (.sdb) and
Quantity Manager (.mdb). All other files, which are opened or saved throughout the InRoads
program, use the Project Default Directory setting. The project default file directories are stored in
the computer’s registry on the local hard drive.

The following two methods, automated method and conventional method, can be used for setting
up project defaults:

e The automated method based on variables, only has one configuration name. Files are
opened and paths are driven by the project users select when opening MicroStation. Users
can set a windows system environment variable to define a project working directory. Use
Project Defaults to set the variable name using the syntax, $(variable) or %variable%.

e The conventional method allows each project to have its own Configuration Name based
on hard-coded paths. When a particular configuration is saved and users exit the dialog, that
configuration is remembered as the "Current™ configuration. The next time InRoads is
accessed all the directory paths are set according to the last configuration used. If the
project has been changed, users will need to select the corresponding project configurations.
This means a configuration name will be needed for every project that the user is working
on.

A. Click to File-Project Defaults on the InRoads Main Menu.

B. Click on the New button and a new dialog box will appear type in a name for the
configuration, click OK to save and close the box

C. Click the curser in the Preferences (*.xin) box and click the Browse button. The
Open box will appear. Browse to the location of the CT _ civil.xin file, click Open,
Repeat for Drainage Structures, Drafting Notes and Pay Items.

D. Set Default Directory Paths, click the curser in the Project Default Directory and
click the Browse button. The Open box will appear. Browse to the location of the
InRoads project will be stored, Click Open.
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E. Repeat for all other paths. With the exception on Style sheet.

F. For style sheet browse to C:Bentley_V8\civil\XML Data (or where InRoads is
installed)

G. Save the configuration, Click the Apply button, then click the Close button.

The Projects File (*.rwk) is composed of a list of files that pertain to a specific project’s design
data. Surfaces, a template library, geometry projects, a roadway library can all be saved to the
projects file. When saving project files, the InRoads program places the entire path name in the
.rwk file. If any of the files are moved, the .rwk file is invalid. Whenever the .rwk file is loaded, the
software looks for the associated files in the same directory that the .rwk resides.

1.6 Lab 2 — Project Start Up

The second lab in this section, Lab 2, takes users through a series of steps to create an InRoads
Project. Part of the process is setting up the project defaults, the Project File (.rwk), geometry
(horizontal and vertical alignments), and surface models. By following these steps every time an
InRoads project is created, users ensure that the proper files and settings are used throughout the
design-life of a project.

1.6.1 Using Automated Project Defaults
A. Click to File > Project Defaults on the InRoads Main Menu.

B. Click on the Import... Button and browse to the workspace folder under
CTDOT _Standards\InRoads_XM_RSC and select the reg file Highway XM.reg

Note: When setting up a design, a user must select the .reg file that corresponds to the
discipline (Highway XM.reg or Consultant_ XM.reg). It is important to select the correct file
in order to get the correct subfolder paths.

C. To save the configuration, Click the Apply button, and then click the Close button.

Note: The code $(CT_DIRPATH) will inherit the project the user selects when starting
MicroStation. To check to make sure the correct files are opened click on the Preference Tab as
shown in Figure 1-6.
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Figure 1-6 Project Defaults Automated Settings

1.6.2 Setting up the Project File

A. Click to File>Open on the InRoads Main Menu. Change the Files of type to *.itl and select
HW _typicals.itl. Click Open and then Cancel.

B. Click to File>Open on the InRoads Main Menu. Change the Files of type to *.dtm.
Browse to the projects survey folder and click on the needed dtm. Click Open and then
Cancel.

C. Click to File > New to create a name your geometry project. This command shown in
Figure 1-7 does not create an actual file it only creates an internal name for the Geometry
Project.

D. Click on the Geometry tab and type Geometry_Project in the name box. Click Apply

E. Change Type to Horizontal Alignment and type Roadway 1, set Style:
AAA _CENTERLINE, Curve Definition: Arc, Click Apply

F. Change Type to Vertical Alignment and type Roadway 1. Style: AAA_CENTERLINE
Curve Definition: Parabolic, Click Apply

G. Change Type to Horizontal Alignment and type Roadway 2. set Style:
AAA CENTERLINE, Curve Definition: Arc, Click Apply

H. Change Type to Vertical Alignment and type Roadway_20ptA. Style:
AAA _CENTERLINE, Curve Definition: Parabolic Click Apply

I.  Change Type to Vertical Alignment and type Roadway 20ptB. Style:
AAA _CENTERLINE Curve Definition: Parabolic, Click Apply.
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Surfacel Geometry | Drainage || Survey Data|

Type: |Genmetr_l,l Praject V| [ Apply ]
M ame: | | [Tlpl
Description; | |

[ amne Drescription

Cloze

Figure 1-7 InRoads New Dialog Box

J. Create and Save the .alg (Geometry Project) file. Click to File > Save > Geometry Project
on the InRoads Menu Bar. Click on the geometry name to save in the Active space and then
the File name will appear in the File Name Box. Click Save, and then after the file is saved,
click Cancel. See Figure 1-8.

Save As |z| |z|

Save in ‘@\nﬂoads V| Q¥ mE-

Y ICER_IRESD
i acilities_Template_Dev
Faciliies_Template_D

MyRecent | |C)GS_IRS9_copy of ER_IREY
Documents | |[75)0ld_InRoads_2004

@ InRoadsALG.alg

Desktop

My Documents

My Computer

File name: v | [ Save ]

-
Sawe as type: |Geometw Projects [*.alg] vl [ Cancel ]

ey M et‘wolk

Active: [rRoadsaLa | [ options...|

Figure 1-8 InRoads Save As Geometry Projects Dialog Box

K. Create and Save the .ird (Roadway Designer) file. Click to Modeler > Roadway
Designer... on the InRoads Menu Bar. In the roadway designer choose File > New as
shown in Figure 1-9 and input Roadway_Designer in the File Name field. Click Save,
Cancel and Close the Roadway Designer.
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Figure 1-9 InRoads Roadway Designer Creating a New File
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L. Save files in the RWK (Project). Click to File > Save > Project on the InRoads Main
Menu. Click the Options (...) button on the lower right corner of the Save As dialog box.
The Project Options dialog box (Figure 1-10) will appear. Check Add and Update and click
on each file under file name for all the files listed under each tab. When the Surfaces tab
appears, only click on Add for the Existing surface. (Proposed surfaces will be created later

in the design process. These files will need to be checked off under Add and Update
columns).

== Project Options

Survey Template Library R oadway Dezign

Surfaces Geometry Praject M Preferences Drainage

kore Options...

Add  Update Geometry Mame  File Mame
[ ] [ ] Drefault

] ] Geometry_Project YWsh3dge1BANCTDOT_projectsh333 Student?_

File Mame:

Maeh3dgs1BNCT DO T_projectsh333_StudentDZ_2007Highwaysh_Eng_Datab\lnFoads | E]

[ Ok H Cancel ]

Figure 1-10 InRoads Project Options Dialog Box
M. Click the OK button and the Project Options dialog box will close.
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N. On the Save As dialog box (Figure 1-11) data point in the File name field and type in the
name of the file e.g. Project_File. Click the Save button and then click Cancel.

Save in; |!."ﬂllnHDads v| 2 F B2 E-

@ Project_File, k.

@l

by Recent
Documents

@

Dezktop

&

by Documents

&

ty Computer

File name: |F'r-:niect_FiIe.rwk w |
Save as type: | Projects [*.nwuk) v |

£

Figure 1-11 InRoads Save As Projects Dialog Box

Note: After running the Roadway Designer and creating the proposed surfaces, these surfaces
will need to be saved as .dtm(s) and added to the .rwk. See sections 7.3.3 Saving the Design
Surface and 7.3.4 Project File Update for instructions.

1.6.3 Defining Discipline Settings

A. From the InRoads Menu Bar select Tools < Options. See Figure 1-12.

B. Select the Preferences Button and data point on the required discipline name. Select Load
and Close. See Figure 1-13

C. Select the General Tab. In the Preferred Preference Name box select the required
discipline name. See Figure 1-12

D. Data point on the Apply and Close.
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T Options
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Figure 1-12 InRoads Options Dialog Box
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Figure 1-13 InRoads Preferences Dialog Box




Section 2 Surfaces

A computerized model of a 3-D ground surface is a visual representation of point data. This data, in
X,y,Z numerical coordinates, defines the Digital Terrain Model (DTM), also commonly referred to
as a surface.

In InRoads, the DTM remains an integral and important part of a project. Feature data resides in the
DTM and can be displayed in plan, profile and cross section view. Design analysis and
computations are performed on the data in the DTM. The Surface tools allow users to place
features, execute commands, view surface properties, and make design modifications to the design
surface.

2.1 Types of DTM Display

In the InRoads project, surface representation and features can be displayed in three different
Views or modes: 3-D Planimetric, Profile, and Cross Section.

e 3-D planimetric view, commonly referred to as plan, is a top-level aerial view of the entire
surface. This view allows users to see any of the point types (random, breakline, contour,
and so on) in the digital terrain model.

e Profile is an extracted side view of the vertical elevation of a surface along an entire active
horizontal alignment (or just a portion of it). A legend, correlating surface line symbology,
surface name and the scale used on the profile, can also be displayed.

e Cross Section is a portion of the roadway model at a specified location. Displayed in
individual graphic windows, each section shows surface configurations perpendicular or at a
skew angle to linear feature, such as the horizontal alignment (often the centerline of the
roadway). Cross sections differ from profiles in that they show detailed sections of the
surfaces, from one station to the next transverse to an alignment; profiles show surface
elevations longitudinally along an entire alignment.

Together, these display modes allow users to view, evaluate, and design projects from various
important perspectives. Objects in the DTM can be represented in one view or all of these views.

2.2 Features in the DTM

In InRoads, features are important to the design process. A feature is a unique instance of an item or
3-D entity that is represented in the DTM by lines, points, or text. A line is actually a linear
segment. Points can be represented as symbols or cells. Annotation is considered text. The
following are examples of common road design features:

* A single random point
* A single interior boundary
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* A flowline

* A single curb line

* A single utility (pipe, pole, manhole)

* A collection of utilities (poles, manholes)

Therefore, a feature is any single component that is part of the DTM. Further, for features such as
random points, users can store more than one random point feature type in a DTM. This flexibility
allows users to control the display of the random points in the surface separately from other
features, such as manholes.

In InRoads, features can be created or imported into the DTM with a level of “intelligence”. In
other words, features know to display themselves as features in InRoads. Once features are defined
or modified and displayed, they can be annotated within the design file.

2.3 View Surface Tools

InRoads provides users with display options for viewing DTMs, triangles, contours and features.
The ability to display these design features allows users to visualize specific aspects of their designs
with simple commands.

View Perimeter

The View Perimeter command displays the outermost edge of a triangulated digital terrain model.
This command is very helpful for visualizing the boundaries of the triangulated model and for
fitting the surface to the viewing screen so that you can see the results of subsequent commands.

View Triangles

The View Triangles command displays all or a portion of the triangles contained within the active
surface. The software displays the triangles that are created when the model is triangulated. This
command is used to help evaluate a model and pinpoint areas that either have too many or too few
points.

View Contours

The View Contours command generates and displays elevation contours for the active surface. This
command automatically generates major and minor contours, depression contours, and contour
labels in the drawing. Major contours are contour lines that display at a specific elevation interval.
Minor contours display a specified number of times between each major contour. These two types
of contour lines work together to help users better visualize a surface.

View Features

The View Features command displays surface features in plan view, including breaklines, random
points, interior boundaries, etc. The feature style associated with each feature determines whether
or not the feature can be displayed in plan view and the type of symbology to use to display the
feature.

The shapes representing the actual points are displayed as single characters at the exact x,y,z
locations of the point. Additionally, for linear features (breakline features, contour features, interior
features, and exterior features) the command can display line segments connecting the individual
points that make up each of these features.
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2.4 Lab 3 - View Surface Tools
Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

This lab shows InRoads users how to use the different viewing tools to display surface data
including the perimeter, triangles, Contours and Contour Elevations.

A. Make sure the style lock is off. The style lock will allow the dialog box to appear.

B. On the InRoads Main Menu Bar click on Surface>View Surface >Perimeter (Figure 2-1).

e .
== Yiew Perimeter

Sufece: | TR v
Symbology:

Ohject Mame

Perimeter BYL

Figure 2-1 InRoads View Perimeter Dialog Box

C. Click on the Preference button, select the name Survey, Load and Close.

D. Inthe View Perimeter Box for Surface: select existing. Then click the Apply. In Figure
2-2, notice the line surrounding the roadway, this is the limit of the existing surface.

EXISTING PERIMETER

Figure 2-2 MicroStation View of InRoads Generated Perimeter
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E. On the InRoads Main Menu Bar click on Surface>View Surface> Triangles (Figure 2-3).

= View Triangles @
Surface: |Existing V| [ -'"lrlph’ ]

Fence Mode; gnore
Ccoes o

Symbaology:
Object Mame
Triangles BYL

Figure 2-3 InRoads View Triangles Dialog Box
F. Click on the Preference Button, select the name Survey, click Load and Close.

G. Inthe View Triangles Box for Surface: select existing. Then click the Apply button. In
Figure 2-4, notice the triangles surrounding the roadway.

H. Using MicroStation tools with graphic group on, delete display of the perimeter and
triangles.

Figure 2-4 MicroStation View of InRoads Generated Triangles
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I.  On the InRoads Main Menu Bar click on Surface >View Surface> Contours (Figure 2-5).

e
- Yiew Contours

Main | Advanced || Labels|
Surface: |sting LS | [ HEID ]
Fence Mode: T
Interval: |1.1}DD |
Minars per Major: |.| T |
Symbology:
Object MName
[=] Major Contours INDCOM BYL
(<] Minor Cortours INTCON BYL
=] Major Labels INDCON BYL
O Minor Labels INDCON BYL
[] Major Depression Co... Default BYL
[ Minar Depression Co... Default BYL
[ Apply l [Preferences... ] [ Close l

Figure 2-5 InRoads View Contours Dialog Box
J.  Click on the Preference Button, then select the name Survey. Click Load and Close.

K. In the View Contours Box for Surface: select existing. Then click the Apply button. Notice
the contours within the ground file (Figure 2-6).

il 4 , “x\

Figure 2-6 MicroStation View of InRoads Generated Contours
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L. Using MicroStation tools with graphic group on delete display of the contours.
M. On the InRoads Main Menu Bar click on Surface > View Surface > Features (Figure 2-7).

N. Right Click over the Features in the interface window and data point on Select All and click
Apply. Figure 2-8 shows all the features in an existing DTM.

—_ .
== Yiew Features

Surface: existing 3

Features:

APOINT4 APOINT

BM BM

BM5 DA

ERKLN
BRELN103 Select Mone Cirl+M
BRELN116 Invert Selection

BRKLN120 —

BRELNZE BRKLN

BRELMNZE BRKLMN

BRKLNA BRKLN

BRELN3S BRKLN

REKI hA1 REKI N b’
< | >

Figure 2-7 InRoads View Feature Dialog Box

! |
Figure 2-8 MicroStation View of InRoads Generated Features
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0. On the InRoads Main Menu Bar click on Surface>Update 3-D/Plan Display (Figure 2-9).
This display dialog box allows users to display on or display off the Perimeter, Triangles,
Contours and Features in your file. Note: There are other functions within this dialog box
that will not be covered in this lab.

== Update 3-D/Plan Surface Display

Mode: (") Display On (%) Display Off
Su:::?: Description
Default

Help

[ |Perimeter [ ] Suface Blevations [ | ColorCoded Aspects
[ Triangles [ ] Slope Vectors [ ] Color-Coded Elevations
[ 1Cortours [ ] Profiled Model [ ] Color-Coded Slopes
Features: [ | Gridded Model

Mame Style Descriptio # ﬂ
APOINT APQINT ACTIVEPT —
APOINT4 APQINT ACTIVE PT
EM BM BENCH MA
BMS <LE - BENCH MA
ERKLN Select Al Ctrl+A BREAKLINI
BRKLN103 SelectMone  Cirl+0 BREAKLINI
BREKLMN116 Invert Selection BREAKLIMI
BRKLN120 BHRLT BREAKLINI
£ | »

Figure 2-9 InRoads Update 3-D/Plan Surface Display

P. For Mode Select Display Off, right click over the features in the interface window and data
point on Select All and click Apply.

Q. Click Close the Update 3-D/Plan Display dialog box.
R. Click Close the View Features dialog box.
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Section 3 The Managers
3.1 Named Symbology Manager

The Named Symbology Manager (Figure 3-1) allows users to define their symbology settings
(line style, weight, color and so on) for features and annotation. These settings, along with many
other preference settings, are stored in the .xin preference file. This file has been customized to
adhere to CTDOT standards.

& Named Symbology Manager

Show Symbologies with Properties

[ 1Include Default [ ] Include Profile
Mew...
[]Include Plan [ ] Include Cross Section —
Preference File: C\Bentley _XM\InRoads_XM_RSCM_2007_EnvironmertCT_civil XIN
— — — — — Delete
Name Description e
ACTIVE PT FOR LOCATIONS —
ARWL ARWL
ARWLR ARWLR
ARWR ARWR
ARWS ARWS
ARWSL ARWSL
ARWSLR ARWSLR v
< >

Figure 3-1 InRoads Named Symbology Manager
3.2 Style Manager

The Style Manager (Figure 3-2) accommodates surface, geometric and survey features. A style
describes how and where a feature will display. A feature style is assigned to individual features to
determine whether points, line segments, or annotation for that feature can be displayed in plan
view, in cross sections, or in profiles. Each feature style is linked to a name in the Named
Symbology Manager. Once defined, the style is one-to-many; meaning any one style can be used
to display many features. For example, a style for centerline could be used for both the roadway
centerline as well as for any other secondary road centerline. When users select Style Manager
from the Tools menu, all predefined CTDOT styles in the preference file are displayed. Figure 3-3
displays the options available for editing a Style.
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o Style

Manager

Shaow Styles with Properties Surface Properties Gearmetry Tabling

[ Include Suface Dizplay Flan Faint Tabling

[ Include Geometry Paint Dizplay Cross Section Line Tabling =

[ Include Geometry Line Dizplay Prafile Arc Tabling
[ include Geometry Az Fay [tem Spiral T abling Copy...

[ Include Geametry Spiral S Framaios Copy Settings...
[ include Survey Custom Operations Attributes Delete

Rename...

Preference File: “\zh3das1 B\CTDOT _projectsh933_TEST_20074Highwapsh_Eng Da

M ame Drescription o
Abd_CEMTERLIME Propozed Active Centerline |
APOINT ACTIVE PT FOR LOCATION SHOTS
ARwL PYMT ARRO0W LEFT
ARwWLR PYMT ARRDW LEFT/RIGHT
ARwWH PYMT ARAR0W RIGHT
ARWS PYRT ARRDMW STRAIGHT
ARWSL PYMT ARR0W STRAIGHTLEFT
ARWSLR PYRT ARR W STRAIGHT ALEFT/RIGHT
ARWSH PYMT ARRDW STRAIGHT /RIGHT
ATHFLD ATHLETIC FIELD 2
AR AR AT T TR AT O o
< i | >

2

Figure 3-2 InRoads Style Manager

. Edit Style

Marne: Pay [tem Mame: | 0211001 | e
|P_RDWY_CC | 3D/Plan Display
25 Edit Style Line Segmentz
: General 1 Paines
: Symbalagy
‘475 Surface Feature [ ] Annatation
o g Seftings
Syrbalogy Crosz Section Display
7] Geometry Feature [ ] Projected Line Segments
[ Survey Feature [ ] Projected Paints
[ Crozsing Paints
[ ] &nnatation
[ ] Components
Prafile Dizplay
[ ] Projected Line Segments
[ ] Projected Paints
[ Crozsing Paints
[ &nnaotation
[ Apply ] [ Cloze ] [ Help J

F

igure 3-3 InRoads Edit Style Dialog Box

3.3 Symbology and Style Name Configuration
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The CTDOT XIN InRoads preference file uses the following naming conventions for symbology
and styles:

CT_Working — Working Symbology (not used in final cut sheets)
P_ALG - Proposed Geometry

P_COMP - Proposed Components

P_DRAIN - Proposed Drainage (Storm and Sanitary)

P_RDWY - Proposed Linear Roadway Features

P_SFTY — Proposed Safety Features

P_SHT - Proposed Sheet Annotation and Set up

P_SUB - Proposed Sub-layer Roadway Linear Features

P_SURF - Proposed Surface Modeling Info

SURVEY - Existing Features (all caps, no under bar)
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3.4 Lab 4 — Editing the Managers
Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

3.4.1 Changing Feature Properties
A. Goto Tools > Style Manger

B. Scroll down to the Feature named STREAM and double click on this Feature style. This
will open the Edit Feature Style Box.

C. Select the Surface folder and choose settings

D. Check on Project Line Segments, Projected Points, Crossing Points, and Annotation in the
Profile Display area of the Dialog Box.

E. Click Apply and Close on the Edit Feature Style Box.

F. Click Close on the Feature Style Manager Box. By editing this feature, users will be able
to display it in the vertical profile in future labs.

3.4.2 Setting Existing Symbology

A. On the InRoads Main Menu Select Surface > Surface properties. Select the Advanced
Tab (Figure 3-4). Write down what appears in the cross Section field “Symbology:”, this
field is case sensitive.

== Surface Properties

Main | Advanced

Surface:

enisting

Crozz Sechons

Sumbology: existing _ |:|
Profiles
Svmbology: existing = |:|

Figure 3-4 InRoads Top Left corner of the Advanced Tab - Surface Properties Dialog Box

B. Go to Tools > Named Symbology Manager

C. Data point on the name EXISTING and select the Copy button. Type in the word existing
in lower case as shown in Figure 3-5.

D. Click Apply and Close on the Copy Named Symbology Dialog Box. Note: The symbology
name has to match symbology name given by the survey unit, and may vary for each
project.
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o Copy Mamed Symbology

From Apply

Name: | Ex)STING v|

To Help
Mame: | existing |

Figure 3-5 InRoads Copy Named Symbology Dialog Box
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3.5 Preference Manager

The Preferences Manager (Figure 3-6) has been set up for the Highways, Facilities and Survey
disciplines. This allows one .xin to be used by all units. Section 1.6.3 Defining Discipline Settings
describes how to set the preferred preference when starting a project. The dialog box shown in
Figure 3-6 was used to save the control settings on the dialog boxes to CTDOT standards. Users
can load and access these settings during a design session.

- Preference Manager

E valuation M odeler Dirafting [luantities Toolz
File Surface Geometny Drainage Survey
Freference: | [F1=ET

Commandz _ ] :
Obje Exls_t!ng Drainage Metwork, s
Facilities :
Impoart Surfal Facilities Plan Bdr Format lized
Export Surfy Facilities Profile Bdr Farmat blized
Facilties #zc Bdr Format
Highweaay

Highwway Intersection Grading
Highvway Plan Bdr Farrat
Highweay Profile Bdr Format
Highuwway Profile Driveway 1:1
Highweay #zc Bdr Format
Highweay #ac Sideslope Annat
Fropozed Drainage Metwork,
Survey

Survey 20 Scale

| Edt. || Uninitalie

[ Delete H Cloze ]

Figure 3-6 InRoads Preference Manager
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Section 4 Horizontal Alignments

This chapter will discuss various horizontal alignment commands that are available in InRoads. In
this section, users will create horizontal alignments and annotate the alignments to CTDOT
standards. Horizontal alignment data and vertical alignment data is stored in the Geometry Project
(.alg). In Section 1.6.2, the process of creating a Geometry Project and naming a Horizontal
Geometry was explained. One horizontal alignment can reference several vertical alignment
options. But only one alignment, the active alignment, can be manipulated within a project at a
single time.

In general, the basis for roadway design is the horizontal control geometry. A major part of the
roadway design process is to define the straight and curved sections in the roadway. Often the
horizontal geometry is the center or crown of the road. It is important to note that horizontal
geometry affects the speed and safety of a roadway design. Therefore, the roadway design is tied to
horizontal control geometry.

Proper engineering design of roadways is important and should follow state and federal guidelines.
The Connecticut Department of Transportation Highway Design Manual and the AASHTO
Geometric Design of Highways and Streets are the main sources for Engineering Design
References. For most standard CTDOT roadway designs, the PI method for the layout of
horizontal geometry is most often used. This method involves identifying the horizontal tangent
line at the Point of Intersection (PI). The original ground survey drawing is used as a reference for
locating existing geometry tangents and the Pls to tie in to. Figure 4-1 shows an example of three
(3) tangent lines defined by four (4) Pls. PI-1 defines the Point of Beginning (POB) on this
alignment, while PI -2 is a true point of intersection. These four points were defined using the
insert Pl command. Note: This next lab (Lab 5) will focus on the basic InRoads tools used to
layout horizontal control geometry.

Figure 4-1 MicroStation View of an InRoads Generated Alignment
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4.1 Lab 5 — Using Horizontal Alignment Tools

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty, or not complete open the file Completed_Naming.alg.

The exercises in Lab 5 are intended to familiarize users with the horizontal alignment tools
available in InRoads. Users will learn how to place and revise Pls within a design, define curve
sets, annotate the horizontal alignment, and use the various display settings.

4.1.1 Displaying Toolbars

A. Click on Tools > Customize. On the Toolbars Tab, toggle to the Horizontal Curve Set,
Vertical Curve Set and Locks. Click on Close and dock them in a logical place on the
InRoads Dialog box. Figure 4-2 shows the different horizontal design tools available on the
toolbar.

Deletes Horizontal FI

Inzerts Hortzontal PI

Defines Stationing
and Station Equations

Adds Horizontal FT l

BN

IEPERIEY

Moves Hortzontal FI Defines Horizontal
Evwent Points

Defines Horizontal Curve

Figure 4-2 InRoads Horizontal Curve Set Toolbar
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4.1.2 Placing and Revising Pls

A. On the Locks toolbar, toggle Pen/Pencil to Pencil. Toggle on Report and Station locks
and set the Point/Element toggle to No snap.

B. In MicroStation Turn ON the survey original ground reference file and window to the
beginning of the project.

C. To modify an alignment, it must be made the active alignment. Select Geometry > Active
Geometry. Change the Type field to Horizontal Alignment. Select the alignment
Roadway_1 from the available list, and then click Apply. This will make the alignment
Roadway 1 active for editing. Click Close. Another method is to right click in the
Alignment to be activated in the workspace bar and choose Set Active.

D. Select Geometry > Horizontal Curve Set > Add PI.

E. For setting the PI-1, data point on the center of the existing roadway at the beginning of the
project. Then data point to accept the point. Note: Always read and follow the
MicroStation prompts at the bottom left corner of the application. (See Figure 4-3 for
location of PlIs.)
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Figure 4-3 Mainline Horizontal P1 Point Locations




F. After accepting PI-1, users will automatically be asked to select the next point. A dynamic
display of the geometry tangent should follow the curser to the next point. Following the
point placement on the previous page, data point and accept the location of PI-2. Note: PI-2
is not on the roadway centerline, rather it is where the first tangent will intersect the second
tangent. It is not critical that Pls be placed exactly in the proper position on the first
attempt. Pls can be moved to best fit a design.

G. Continue to work along the project by data pointing and accepting PI locations similar to
what is shown in Figure 4-3.

H. Itis agood practice to delete the graphics generated after creating geometry, and then
redisplay the alignment elements. This will ensure that the saved alignment is the same as
what is shown on the screen. Do not assume that the graphical elements shown on the
screen are the same as what is in memory. If uncertain, redisplay the alignment elements.
To redisplay the geometry, Select > Geometry > View Geometry > Active Horizontal.

I.  The process for creating the horizontal geometry can be iterative. In some cases, the POB
of the alignment then the POE (Point of Ending) are placed before any other PI points. The
sequence for placing points does not matter. Try the tools below, place points where they
seem reasonable, then insert and move points to get the desired alignment.

e Insert PI,- Use this command to insert a Pl between two existing PI locations. Select
Geometry > Horizontal Curve Set > Insert PI (read and follow the MicroStation
command line readout).

e Move PI - Use this command to move a Pl that existing in the active alignment. Select
Geometry > Horizontal Curve Set > Move PI.

e Delete PI - Use this command to delete a Pl that exists in the active alignment. Select
Geometry > Horizontal Curve Set > Delete PI.

J.  When done trying out the commands in Step I, revise the alignment back to what is shown
in Figure 4-3. Use Redisplay geometry, Select > Geometry > View Geometry > Active
Horizontal.

4.1.3 Defining Curve Sets

When a P1 is placed, there is no curve associated with it; rather it is just a straight element. When
the Pls are in place, the curve can be added. To place a curve set between two straight elements, use
the Define Curve command.

A. Select Geometry > Horizontal Curve Set > Define Curve. The Define Horizontal Curve
Set dialog box appears and the first horizontal P1 is listed in the dialog box.

B. There are several options on the Define Horizontal Curve Set dialog box. Figure 4-4 shows
this box, and at the bottom notice the next > Last and Select curve navigation buttons. If
users click the Next > button, all of the PI points will be displayed for the alignment. With
the MicroStation view, each PI tangent set is highlighted as each curve becomes the active
curve.
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C.

: Define Horizontal Curve Set

Harizantal Pl Apply
Define By: K.nown Pl Coordinates b
Direction Back: J Close
Length Back: J
Faint Mame: Hate Calc...
Morthing: TIET05.88 S Design Calc..
Easting: 335491.89 Curve Calc...
Direction Ahead: J Frepart
Length Ahead:

J Help
Harizontal Curve
Curve Set Type; (¥)5C5 (O SCSCS

Defing Transitions By: (%) Length () Constant

Leading Transition: Clathaid w | (0,000
Radius 1 800,000
Trailing Transition: Clathaid w | (0000
Diefine By: (%) B adius

() Tangent to Spiral

{3 Spiral to T angent

) Point on Curve

[ Mewt » ] [ Lazt ] [ Select ]

=l + @ ]|+ IIIII II

Figure 4-4 InRoads Define Horizontal Curve Set

In the bottom portion of the Define Horizontal Curve Set dialog box, above the curve

navigation buttons, is the Define By: option. Select the Radius option.

Set the Leading Transition to Clothoid, enter O in the key-in field, and TAB to the next

field.

Set the Curve Set Type to SCS. Set the Define Transition By: to Length. Go to the First
curve set in the horizontal alignment. Notice that the curve radius is set to 0.00 if it has not
been changed. Enter in a 500 foot curve radius for the project. Click the TAB key to enter
The curve should dynamically display the curve
radius on the screen. If the radius is too large, the software will not accept it and will notify

the data. Then click the Apply button.

the user for a solution overlap.
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F. Click Next. This will set the dialog box to the next PI. Select Radius 1, and key in 500.
Click Apply.

G. Make Roadway 2 active and place horizontal alignment for Perry Lane. Select the Add Pl
tool and in MicroStation choose the Near Snap Point. Add the following Pls and radius:
e PI-10onthe Roadway 1 alignment near the 24” Maple Tree,
e PI-2 ontop of 15 for 15" RCP
e PI-3 Near the G in Gravel
e Input a 200 foot curve radius
The results of this exercise are shown in Figure 4-5.

PI-3

PI-

M
:

Figure 4-5 Side Road Horizontal P1 Point locations

4.1.4 Redisplaying the Active Alignment
To redisplay the alignment, select Geometry > View Geometry > Active Horizontal.

4.1.5 Saving the Geometry Project

Save the edited geometry by selecting File > Save > Project. This will save the all the files added
to the RWK file.
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4.2 Lab 6 - Annotating a Horizontal Alignment

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty, or not complete open the file Completed_ Horizontal.alg.

A customized toolbar has been created to help expedite the process of annotating Horizontal
Alignments. The proposed alignments still need to be properly annotated by using the tools and
preferences that follow CTDOT standards.

Stationing is linear horizontal measurement along the horizontal alignment. The View Stationing
command controls the display of station annotation text along the active horizontal alignment. You
can place stations along a horizontal alignment at a specified interval.

This command displays stationing for the following types:

e Regular — annotates at regular intervals along the alignment.

« Cardinal Stations — includes PCs, PTs and no-curve Pls, and indicates any place on the
horizontal alignment where a change in alignment has occurred.

e Pl —includes points of intersection for each curve set.

« Station Equation — annotations at station equations.

« Radius +A - annotates the radius (R).

o Event Points —indicates places on the horizontal alignment where something significant
takes place. This could be an intersection on the alignment, an existing bridge or monument,
or a building as defined by the user.

When InRoads users are ready to define the stationing for alignments, set the desired horizontal
alignment active. By default the first Pl placed in the geometry will have station 0+00. Pls added
to the first PI that is placed will have negative station values; stations added after or inserted
between the POB and POE will have positive values.

General Stationing Rules:
e No roadway horizontal alignment should start with a 0+00 Stationing value.
e Roadways should have significantly distinct stationing values, e.g. 10+00 vs. 80+00.
e Existing stationing should be matched when possible.

Lab 6 will show users how to import a horizontal annotation toolbar, define the stationing, and
display various symbols and data related to the alignment.

4.2.1 Import the HWY Horizontal Annotation Toolbar
A. Click on Tools > Customize > Import

B. Click BROWSE, and select W:\CTDOT _Standards\InRoads_XM_RSC\Toolbars \Hwy —
Horizontal Annotation.tbr.

C. Click Open and Import.
D. On the toolbars tab check on the Hwy — Horizontal annotation toolbar
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E. Click Close and the tool bar will open. This can be docked anywhere on the screen. The
seven commands on this toolbar will need to be completed to correctly annotate the
alignment. Figure 4-6 displays the HWY Horizontal Annotation Toolbar.

Figure 4-6 InRoads HWY Custom Horizontal Annotation Toolbar

4.2.2 Define Stationing

A. Select > Geometry > Horizontal Curve Set > Stationing or the first tool on the HWY
Horizontal annotation tool bar.

B. In the Stationing dialog select the Horizontal Alignment “Roadway_1".

C. Inthe Starting Station field, enter the stationing value for the alignment (e.g. 10+00). It is
not required to type the (+).

D. Vertical Alignments options should be set to Maintain Station Difference unless
specifically attempting to shift alignment stationing.

E. Click Apply and Close.

4.2.3 Display Stationing

A. Click on the View Station Tool (third tool) to display the stations, major ticks, minor ticks,
PC & PT cardinal leaders.

B. Click on the main tab and enter the horizontal alignment name. The correct Symbology
boxes should already be checked off.

C. Click the Cardinal Stations tab. The Include Coordinates should already be checked ON.
See Figure 4-7.

D. Click Apply and Close.

47



VOLUME I - SECTION 4

= View Stationing E|,:|g|
| Radiuz +4 | Transition Radi | EventPoints | Vertical Stations |
| Main | Regular Stations [ Cardinal Stations | Pl: | Station Equations |

Orientation: () Parallel

) Perpendicular
Direction: (%) Up Station

O Down Station Prefis Suff
Placement: | In 2 | Include Coordinates

Justification; |Hight Center vl Morthing: |N

||
Precigion: ||:|_12 vl Easting: |E || |

Farmnat; | T I |

Figure 4-7 InRoads View Stationing Dialog Box

4.2.4 Display Bearings

A. Click on the View Horizontal Annotation Tool (fourth tool on the Horizontal Alignment
toolbar).

B. Click on the pick button and data point on the alignment to annotate. The alignment name
should then be entered into the Annotate field see Figure 4-8.
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~= View Horizontal Annotation |Z||E|[z|

M ain |Ta|:u|ing| Shyles

Apply Style
(%) Azzigned () Active

Harnizantal Alignments Cogo Pointz
Inelude: |ﬂ Include: |ﬂ
Selected: Selected:

M ame Descr..  Style Mame Descr.. | Stle
Roadway... LT

Digplay Az Complex Linestring

Figure 4-8 InRoads View Horizontal Annotation Dialog Box

C. Click Apply to add the bearings and Click CLOSE. Figure 4-9 shows the InRoads
generated bearing.

Figure 4-9 MicroStation View of InRoads Generated Bearings

4.2.5 Display Curve Data
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A. Click on the Curve Set Annotation Tool (fifth tool on the horizontal alignment toolbar) to
add text for curve data.

B. Click on the pick button and data point on the alignment that you want to annotate. The
alignment name should then appear in the Horizontal Alignment field.

C. Select the Advanced Tab (Figure 4-10). On the Curve Number line data point in Prefix
before the word CURVE and type in the name of your Roadway (eg. Route 123). See figure

below.
T Curve Set Ann (- [5/x]
Colurn Fow  Prefis Suffiz Precizion Formnat

[/] Curve Mumber: |1 | |1 | |ROUT| | | )3

[] Station: 2 L L ]oaz & [ssrssss (]
[7] Northing o e ][ oz &

[7] Easting bl re ][ oz &

Dreis 1 |[s |- || oz ]

Figure 4-10 InRoads Curve Set Annotation Dialog Box

D. Click Apply and Close. Figure 4-11 shows the annotated curve

ROUTE 123 CURVE #1
Delta = 71° 25'20.49"

T = 359.43
623.28
R = 500.00

PI N 223546.90
PI E 488437.31
17+00
16+00 ‘ ]

w

Figure 4-11 MicroStation Screen Shot of InRoads Generated Curve Data
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4.2.6 Display Intersection Coordinates

>

.La._

L

I 6 mmoO W

Click in the Place Alignment Intersecting Note tool (sixth tool on the horizontal alignment
toolbar).

Click on the Plan folder to expand the list of plan notes.
Toggle on the Intersection option.

Select the note Intersection Alignment Annotation.

Toggle OFF the Rotate option.

Click Apply.

Identify the first horizontal alignment by data pointing on it.
Click again to accept it.

Identify the second horizontal alignment by data pointing on it.
Click again to accept it.

Data point in the “quadrant” or corner of the intersection to place the leader and text for the
intersection alignment information to be placed.

The text will now be interactive with the cursor. Click again to place the graphics at the
desired location. Figure 4-12 displays a section of an annotated Intersection Alignment.

Sta 16+80 Roadway_1 @

= Sta 80+00 Roadway_-2 ¢
N 223488.62

E 488337.21

3 |/ 17+00
o I
0

18+00

Figure 4-12 MicroStation Screen Shot of InRoads Generated Intersection Dat
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Section 5 Profiles and Vertical
Alignments

This section will focus on the basic InRoads tools used to layout vertical control geometry. Vertical
geometry is the defined vertical data at or relative to the horizontal control geometry. For example,
the vertical geometry defines the grade of the roadway and the vertical curves. In order to layout
and design the vertical geometry, a profile generated along a defined horizontal geometry is needed.
Proper engineering design of roadway vertical control is important and should follow state and
federal guidelines as explained in Section 4 of this manual.

5.1 Lab 7 - Working with Design Profiles

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty, or not complete open the file Completed Horizontal.alg. The
existing DTM (SV_Surface.dtm) will also need to be loaded if it is not already. These two files
are considered a minimum in order to generate this profile.

Vertical geometry requires that an existing horizontal geometry to be defined and set active.
Therefore, a profile along the horizontal geometry needs to be generated before the vertical
geometry is defined. This profile is considered a working profile and should be generated in the
main .dgn file. The profile preferences for Highway, Facilities and Survey will be used to design
the vertical alignments. Section 10 details how to use the Plan and Profile Generator to create the
final profile cut sheets using the Profile Bdr Format. For this section, the working profiles are used
to define the vertical geometry.

5.1.1 Placing a Profile Window
A. Go to Evaluation > Profile> Create Profile (Figure 5-1 will appear).

B. Click on Preference and load Highway.

C. Click on Source and click Alignment. Make sure that Roadway 1 is the alignment listed.
The Create data field should be set to Window and Data.

D. Click on General, the Set Name data field should be set to Roadway_1. In the Surfaces
area, toggle on the existing surface. In the Exaggeration area, set the Vertical exaggeration
to 10.000 and the Horizontal exaggeration to 1.000.

E. Select Include. Make sure that Crossing Features and Projected Features are checked. Set
up the Bandwidth as shown below in Figure 5-1.

F. Click on the Details folder and for Title Text: input Roadway 1

G. In MicroStation, rotate the view to TOP, and then fit the view. Click the Apply button and
data point to a blank area in the MicroStation View. This will place a profile window.
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: Create Profile

25 Create Profile Crozzing Features
General Projected Features
5
ource
g |nclude B andwidth
Metwark Left Dffset: 50,000 ﬂ
Offzets .
&l Controls Right Offzet: 50000 ﬂ
[ fwes Include Features: (%) Inside Band
% g:ltja“s ") Outside Band
7 AsCI Clip Features

[ ] Dizplay Planimetrics
[ 15how Data Dutside Elevation

[] Display Manhales az Cones

[ Apply ] [Preferences.. | [ Cloze ] [ Help

Figure 5-1 InRoads Create Profile Dialog Box

5.1.2 Updating a Profile Display

Before beginning this lab make sure Lab 3.4.1 Changing Feature Properties is complete.
The steps below will result in the projected feature being deleted from the profile.

A. Select Evaluation > Profile > Update Profile (Figure 5-2 will appear).

B. In the Profile Set data field, select the profile set. It is possible that the profile set name is
Roadway 1 1, because each time a new profile is created, a new profile set is also created.
Select the most recently created set.

C. Inthe Mode section, toggle on Display Off.

D. Select Projected Features. In the Surfaces section, click the Existing surface. In the
Projected Features section select all the STREAM features. Click Apply. Figure 5-2 shows

the Update Profile dialog box.
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"t Update Profile
Prafile Set;
| DRAIN v | 4| Mode: @ Refresh O Display On O Display Of
5] |Update Profile Surfaces:
: Surtace Hame Dezcription
Offeets
Crozging Features %

g Projected Features

Projected Features:

>
[+

Hame Style Drezcription
48IH CWP

STREAM STREA

yles...

D nght Offzet ;.:J Inzide Band

Outzde Band

Clip Features

[ Apply J[ Cloze ][ Help J

Figure 5-2 InRoads Update Profile Dialog Box

E. Select Surface. In the Surfaces section, click the existing surface. Click Apply.
F. Try to figure out how to turn the Existing Surface and Projected Features back on.

5.1.3 Creating a Vertical Alignment

Section 1.6.2 Setting up the Project File of this manual explains the process for creating and naming
a Vertical Geometry. At this point, there should be an empty vertical geometry. This had been
created and named as a child of the Horizontal geometry which was used to create the profile.

A. Using the View [Zoom] command, set the MicroStation view so that only the profile is
showing.

B. Make sure that the Pen/Pencil mode is set to Pencil and Roadway _1 is active. Double click
on the Intersect Snap in MicroStation.
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C. Select Geometry > Vertical Curve Set > Add Vertical PI. Figure 5-3 shows the Add
Vertical Pl dialog box. Click Apply. Tentative to the intersection of station 11+00 and the
existing surface in the profile window and data point to accept.

~ X
Dynamics

staten

[ ] Eleseation:
elp

[] Grade:

Figure 5-3 InRoads Add Vertical Pl Dialog Box

The Add Vertical PI dialog box can be used to set a delta station, elevation, or grade on vertical
elements. If a section were toggled on, that parameter would be set. This does not need to be used
when creating or modifying a vertical alignment, but it is a helpful tool. Example: If the Grade
section of the dialog box was toggled on, and a grade of 1.00% was entered in the dialog box, then
as the user moves the cursor across the profile, the tangent line following the cursor would snap to
the even 1% grades (-5.0%, -4.0%, -3.0%, etc.).

D. Click on the Key Point Snap in MicroStation. At the end of the alignment tentative to the
existing ground on the profile window and accept the input. Read and follow the
MicroStation command prompt to accept (data point) the VVPI location.

Up to this point, there is a vertical alignment with a constant grade from the beginning of the

project to the of the end project. Similar to the process of inserting or adding PI location in a
horizontal alignment, the following steps show users how to add or insert PVI locations to the
vertical alignment.

E. Select Geometry > Vertical Curve Set > Insert Vertical Pl. Select Station and
Elevation in the Insert Vertical Pl dialog box. Enter station 1650 and elevation 340. Data
point in the profile window. Read and follow the MicroStation command prompt to accept
(data point) the VVPI location.

F. Select Insert Vertical PI. Enter Station 2000 and elevation 353. Data point in the profile
window. Read and follow the MicroStation command prompt to accept (data point) the VVPI
location.

G. Select Insert Vertical P1. Enter Station 2450 and elevation 345.58. Data point in the
profile window. Read and follow the MicroStation command prompt to accept (data point)
the VVPI location.

H. Try the Move and Delete Vertical Pl tools. Then put the VVPI back to the stations and
elevations listed above.
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Notice that as the cursor moves, the tangent line follows it. The message “Out of Range”, means
that the cursor is located such that the vertical alignment overlaps itself. If the message “Profile not
found” appears, this means the cursor is no longer in the profile window.

5.1.4 Defining Vertical Curves

Now the vertical curves can be set. The Define Vertical Curve command works just like the
Define Horizontal Curve as discussed in Section 4.1.3. The Define Vertical Curve command
finds the first PVI or curve set on an alignment.

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

B. In the Vertical Curve (see Figure 5-4) section of the Define Vertical Curve dialog box,
set Calculate By to Length of Curve and for Length, enter 300. Click Apply. The
vertical alignment display is updated with the vertical curve definition.

= Colx)
Yertical Pl

Define FYI By: Ctation and Elevation w

Station: 16+50

E lewation: 340,000

Entrance Grade:

#
Exit Grade: J

Wertical Curve
Calculate By: Length of Curve b

Length: 0000 ﬂ

Adjacent Curves
Update By: Length of Curve v

[] Distance: J

[ Mext > ][ Last ] Select

Figure 5-4 InRoads Define Vertical Curve Set Dialog Box
C. Click Next and add a length. Enter 400 and click Apply.
D. Click Next and add a length. Enter 150 and click Apply.
E. Close the dialog box and Save the Project.

5.1.5 Annotating a Vertical Alignment
Vertical Geometry Annotation is the annotation of vertical elements in a profile.
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Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

Select the Profile Set. Do not turn on any of the Limits.

Click Apply. The vertical alignment is annotated. Click Close. Figure 5-5 displays an
annotated vertical alignment.
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Figure 5-5 MicroStation Screen Shot of InRoads Annotated Vertical Alignment
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Section 6 Template Library

Templates are used to define the transverse geometry of the roadway, airport taxiway and airport
runway. Transverse geometry is basically the slope and distance perpendicular to the horizontal
and vertical geometry to each transition point in the cross section. These are defined as template
parameters in the Template Library, and the data is stored in the *.itl file. For the DDE, two
separate CTDOT Template Libraries have been created where the standardized templates are stored
and can be used as needed for project specific templates. The HW _typicals.itl file houses the
roadway templates and the FAC_typicals.itl houses the airport taxiway and runway templates. The
ability to create templates is one of the major changes implemented in InRoads 8.7 and later
versions. The process of creating templates is now much more graphical. Template components
and end condition components replace previous forms of creating templates.

InRoads Help documentation contains in-depth explanations describing Template Point and
Template Components. Points are used to define longitudinal breakline features in a surface model
(DTM). Components are a series of points that are connected. Each point in the component
defines a transition or potential transition in the template.

End condition components are elements that ultimately seek a target. Often the target is the original
ground or the active surface, but there are several other target types available. Multiple end
conditions components can be attached to a point and defined to look for different parameters. The
standard end conditions are based on the elevation difference between the existing and proposed
ground, the bigger the difference the stepper the end condition slope. Once a target is found, the
end conditions for that point are resolved. End condition priorities are assigned to control the order
of the end condition target analysis. If the first end condition fails, the second will seek, if it fails,
the third will seek and so on.
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6.1 The CTDOT Standard Highway Template Library

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. As stated earlier, roadway design uses the HW _typicals.itl file. This library
contains typical sections, components and end conditions with predefined point names that are
associated with CTDOT standard symbology. The templates located in the Bentley and Hwy folder
should not be modified. Rather, they should be copied and modified in the Project Library folders.
Below describes the folders showed on the left hand column in Figure 6-1.
e The first two folders contain Bentley standard templates and have not been modified to
follow the CT DOT standards.
e The four HWY folders contain templates that adhere to the CTDOT standards and should
not be modified.
e The Project Library folder contains three empty folders and will be the storage location for
the project specific templates.

3

r

4 —
~ AER
Template Library: Current Template Dlizplay Close
{24 “heh3dgs18MCTDOT _projectsh993 | MName: Zln_Roadway BCPC @ Components (O Constraints
*== Poi i e Hel
= Paint Nam‘e List D escription: [] Dizplay Paint Mames =
1 Bentley Misc |
[ Bentley Templates [] Display All Components

[ Hw!r End Conditions

£ Hw Misc Components

£ Hw Pavement

i HwWY Typical Sechions
B4 2in_Roadway BCPC
= 2r_Roadway_MC

[ Project Library

T N ' ' 3

Figure 6-1 InRoads Highway Design Custom Template Library

<
Library  Active Template |

6.1.1 Folder Descriptions

The four HWY folders (HWY End Conditions, HWY Misc Components, HWY Pavement, and
HWY Typical Sections) are described below.

Hwy End Conditions
This folder contains pre-defined end conditions. The end conditions have been developed with
Feature Name Override checked on. If users create their own end conditions, this will be
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important option to have checked on. The end condition Cut_for_Curb should be attached to a cut
condition snow shelf that has curbing. The end condition Cut_for_Ditch should be attached to a
cut condition snow shelf that has no curbing. The end condition Fill should be attached to a fill
condition snow shelf. Figure 6-2 displays the dialog box for Point Properties

= Point Properties

X
Marne: 3 ﬂ
Feature Mame Ovemde: | CyT |t
Suface Feature Stele: | mooasy CUT v -
[]Alkemate Surface:
End Condition Properties
Check for |nterception Member of:
Flace Point at Interception Cut3_k
End Condition iz Infinite
[] Do Mot Canstruct
Constraints
Cotstraint 1 Constraint 2
Type: Harizantal w Slope w
Parent 1 [ 5w _c_i v| 4| [snow e v| 4|
[
Value: 150,000 50,003
Label: “ .

[ ] 5tyle Constrairt;

Figure 6-2 InRoads Point Properties Dialog Box

HWY Misc Components

This folder contains predefined pavement/curbing components when combined with the end
condition components create a complete design cross section template. These components are
copied and edited in the project Library folder. The sidewalk and pre-cast concrete barrier curb
components are also in this folder. Figure 6-3 shows a sidewalk component, including a
curbing/pavement component and barrier curb components.
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Figure 6-3 Contents of HWY Misc Components Folder
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HWY Pavement

The Hwy Pavement folder contains templates for both sides of the roadway from Edge of Road
(EOR) right to EOR left (all travelways and shoulders). The dimensions of the lanes are 12 feet
wide and with 4-foot wide shoulders. All slopes are set to 4%. See example in Figure 6-4.
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HWY Typical Sections

This folder has combined components to create typical design cross section templates. These
templates can also be copied in to a Project Library and edited as needed. Two complete typical
sections with end conditions have been provided. See example in Figure 6-5.

e 2In_Roadway BLPC - Two-lane roadway with Bituminous Concrete Park Curbing, 12
foot lanes with a slope of 1.5% and 4 foot shoulders and slope at 6%.

e 2In_Roadway NC - Two-lane roadway with No Curbing, 12 foot lanes with a slope of
1.5% and 4 foot shoulders and slope at 4%.

F=AoH-tEa

Figure 6-5 View of HWY Typical Section Template

6.1.2 Affixes

All HWY end conditions and miscellaneous components have been drawn on the left. When these
are pulled into create a project template affixes for suffix _It and _rt should be toggled on, see
Figure 6-6.

-;';_Template Options lﬁj
Maming Dptions
Components
Seed Name:
(&) Fram Style
Preferences..

) Specify;
—
Paints

Apply Affises
Prefix Suffiz

Step Dptionz

% [oiwo | Yo (ot | Shepe
Figure 6-6 InRoads Affixes Dialog Box
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6.1.3 Point Names

Each point that has been placed on a predefined template, end condition or component has a unique
name with a Surface Feature Style associated to it. Points on the top surface will use a P_RDWY
surface feature style. Points on the sub-layers under the top surface will use a P_SUB surface
feature style. See Figure 6-7 for typical point names.

] i i : : l
Figure 6-7 View of InRoads Template with Typical Point Naming

6.1.4 Component Names

Each predefined component has a surface feature style associated with it. Components use a prefix
of P_COMP in the style name. Figure 6-8 shows an example of the P_Comp prefix in a style name.

b Component Properties |§|

W arne: Eiu erpave Top | ﬂ E &pply ]
Description; | |
Style: | P_COMP SUPEHP@ [¥] Close Shape
= = ¢ Previouz
Parent Component: | [P_comP_suPErRFavE )
Dizplay Fiules: | | | Edit
Hel

] Exclude from tiangulation

Figure 6-8 InRoads Component Properties Dialog Box
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6.2 The Facilities Standard Template Library

A CTDOT standard facilities template library has been created. This library contains predefined
components and component assemblies that are saved as templates in the library. Standard
Templates can be copied to the projects library folder. These templates can then be edited or used
to assemble a design cross sectional template. The standard template library also contains a
predefined point name list where point names are assigned style symbology. Figure 6-9 shows all
folders located in the facilities template library. The right side of Figure 6-9 shows a template
(2Ln_20’@1.0%) with the components displayed.

; Create Template
File Edit Add Tools

Template Library: Curent Template Display G
(& WACTDOT_Standards'inRoad a | Name: 2Ln_Cut_for_EOP @ Comperents O Constraints
== Po - Hel
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[C] Bertley Templates [ Digplay All Components
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= Cut_for_Ditch_LT
= Cut_for_Ditch_LT_4:1m
»=¢ Cut_for_Ditch_RT
= Cut_for_Ditch_RT_4:1n
= Cut_for_EOP_LT
= Cut_for_EQP_RT
= Rl_LT
= Rll_RT

23 FAC Pavement
= 2ln_20'@1.0%
= 4ln_25@1.0%
= 4dln_vares@1.0%

{25 FAC Typical Sections
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Preview:

Figure 6-9 Facilities Custom Template Library
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6.2.1 Folder Descriptions

FAC End Conditions
The Facilities (FAC) End Condition consists of different scenarios that may exist while designing a
taxiway or runway. Figure 6-10 shows a list of the FAC End Conditions.

FAZ End Conditions

»= Cut for Ditch_LT

»e= Cut for Ditch_LT_4:1max
»= Cut for Ditch_RT_4:Tmax
»= Cut for Ditch_RT

= Cut for EOP_LT

= Cut for EOP_RT

== Fll_LT

== Fll_RT

Figure 6-10 Available Facilities Custom End Conditions
e The end condition Cut_for_Ditch_LT or_RT should be attached to a cut condition grass
shelf that has no curbing.

e The end condition Cut_for EOP_LT or_RT should be attached to a cut condition grass shelf
that has curbing.

e The end condition Fill should be attached to a fill condition grass shelf.

FAC Pavement
Figure 6-11 shows a list of the FAC Pavement templates

5] FAC Pavement
= 2ln_200@1.0%
= 4ln_25@1.0%
Ln_vares@1.0%

Figure 6-11 Available Facilities Custom Pavement Templates

e The taxiway pavement template (2Ln_20’@1.0%) consists of two (2) lanes, with a 20 foot
width with a 10 foot grass component that is 4 inches thick.

e The second taxiway pavement template (4Ln_25’@1.0%) consists of four (4) lanes with a
20 foot width for the outside lane. The inside lanes may vary in width.

e The third taxiway pavement template provided consists of four (4) lanes, a 20 foot width for
the outside lanes and 25 foot width for the inside lanes.
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FAC Typical Sections
Figure 6-12 shows a list of the FAC Typical Sections

5] FAC Typical Sections
== 2Ln Cut for EQP
= 2Ln Tadway Cut for Ditch
= 2Ln Taiway Fill

Figure 6-12 Available Facilities Custom Typical Sections

e The taxiway pavement template provided consists of components and end conditions.

¢ If any of the templates need to be changed, they should be copied and re-named to avoid
losing the original template.

FAC Misc. Components
The items in the FAC_Misc Components folder can be used to create unique templates that have
not been supplied. Figure 6-13 shows a list of the FAC Misc. Components

5 FAC_Misc Components
== Aggregate Base
»= Buffer cut it for Ditch
»= Buffer cut rt for Ditch
= Buffer it fill
»== Bufferd fil
»= (Grass Shoulder 1.5%
»= (Grass Shoulder 3%

Figure 6-13 Available Facilities Custom Misc. Components

6.2.2 Point Names
See Section 6.1.3 Point Names.

6.2.3 Component Names
See Section 6.1.4 Component Names.
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6.2.4 Affixes

All FAC end conditions and miscellaneous components have been drawn on the left and right.
InRoads users should ensure that affixes are off in the Template Options dialog box, as shown in
Figure 6-14. If there are components or end conditions that are drawn from the left, by checking
off the Apply Affixes, the LT and RT will be labeled when the template is mirrored.

=& Template Options

Maming Options
Components
From Style
e
() Specify:
Paints
Seed Mame: v
[ Apply Affixes
Step Options
X 10.000 Y: 10.000 Slope: (0.00%

Figure 6-14 InRoads Template Options Dialog Box

6.2.5 Template Library Organizer

The Template Library Organizer allows the designer to gather information from one .itl file and to
put it into another file. For example, if a FAC designer is working on roadway, they can open the
HW_Typical.itl file and copy the information needed into their own .itl. Figure 6-15 shows the
Template Library Organizer which contains templates for FAC designers.
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- Template Library Organizer
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Figure 6-15 InRoads Template Library Organizer Dialog Box
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6.3 Lab 8 - Assembling Templates
Before starting this lab HW_typicals.tml will need to be opened if it is not already.

6.3.1 Highway Process

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, curb components, and end
condition components can be copied and edited as needed.

A. Open the Template Library: Go to Modeler > Create Template...
B. Double click the template library in the left window listing to expand the library folders

C. Open the Project Library Folder and in the Typical Sections folder, and create a new
template. Right click on the Typical Sections Folder and select New > Template. The
new template will be highlighted in blue, type in CT_RDWY1 and rename the new
template. (See Figure 6-16)

: Create Template

File Edit Add Tools

Template Librany: Current Template

5 \hah3dgs1BCTDOT projectsh399. M ame: Mew Template
"ZZ Paint Mame List -
== Dezcription:
[ Bentley Misc ¢

[ Bentley Templates
[ Hw' End Conditions
[ Hw Mizc Components
[ Hw Pavement
[ Hw Typical Sections
5 Project Library
[ End Conditions
[ Misc Components
3 Tupical Sections

ew Template

Figure 6-16 InRoads Create Template Dialog Box Renaming a Template

D. On the Create template main menu click on Tools > Options. Apply Affixes should be on
with suffix of _Itand _rt.

E. On the Create template main menu, click on Tools > Dynamic Settings. For X Step input,
use 0.1 and for Y Step input 0.1.

F. Double click (to set active) on the CT_RDWY1 template, if is not highlighted with a red
box. The active template is the one displayed in the editor window, the red outline on the
template bullet icon indicates the active template in the list window.

G. Inthe HWY Misc Components folder, data point once on the 1In_6%shr_BCPC template
and drag it into the new template. When the cursor is over the editor window, there will be a
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pavement/curb component, drag the insertion point to the pink box at 0,0 and release the
mouse button.

H. Next, drag 1In_4%shdr into the same new template but right click while dragging and turn
on Reflect. Continue dragging until the insertion point is over 0,0 (the CL point will turn
white) and release the mouse button.

I. Next, change the lane widths from 12’ to 11°. In order to do so, double click on SHDR _rt,
and the point properties Box will appear. In the Constraints area, input a value of 11 and
Tab for constraint 1. Click Apply and Close. Notice all the sub layer SHDR points also
change. Repeat for SHDR_It but enter -11.

J. To merge pavement components, fit the template in the display window. Right click close
to the center of the top pavement component and select Merge Components. This will
delete the orange line down the center and create one orange shape. Continue this process
with the pink and purple shapes. Figure 6-17 shows the dialog box for creating a template.
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Figure 6-17 Inroads Dialog Box Merging Components
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K. Double click on each pavement component and edit the name. Eliminate any previous left or
right designation as shown Figure 6-18. Leave the Curbing components as is.

M arne: |Superpave_Top ﬂ Apply
D escription; Clbes
Style: F COMP SUPERR w Close Shape ,

= = < Previous
Farent Component: | w ﬂ

et =

Dizplay Rules: Edit...

: : Hel
[ Exclude from triangulation E

daiad.

Figure 6-18 InRoads Component Properties Dialog Box Renaming Components

L. Click on the HWY End Conditions folder and using the processes below, drag the
following templates to the correct Point name:

e With reflect off, slide the end condition Cut_for_Curb on to the point SNOW _c _It.
e With reflect off, slide the end condition Fill on to the point SNOW _f It.

e With reflect on, slide the end condition Cut_for_Ditch on to the point SNOW_rt.

e With reflect on, slide the end condition Fill on to the point SNOW _rt.

M. Click the Test button. A warning button will appear; click OK. When the test End
Conditions appear, click Check Priorities. Edit SNOW _rt, and change Ditch_rtto a
value of 5. Click OK and close the End Condition Priorities box.

N. Use the tools above to create a template. Create another template in your Project Library
Typical Sections folder called CT_RDWY?2. The left side of the road will be one lane
using BCPC and the right will be two lanes with no curbing. Use the detail below in Figure
6-19 as a guide. Notice the two (2) foot shoulder and two percent (2%) cross slope.

4 11' 11' 11 2'
1.5% -1,5%

6% - -2% -2%

Figure 6-19 Typical Section for CT_Rdwy?2
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O. In this next step users will create a local roadway, and change pavement thicknesses and
component material. Go to the HWY Typical Sections folder and right click on
2In_Roadway BCPC. Click Copy and Paste it to your Project Library Typical Sections
Folder. Change the name to Local_Rdwy.

P. Leaving the Create Template dialog box opened. On the InRoads Main Menu click Tools
> Style Manager. Then data point on P_COMP_SUPERPAVEL.5 and click the Copy
button. Give the new style the name P_COMP_PROCESSED_AGG and type ina
description. This new style item can be assigned a pay item to be used in Quantity
Manager.

Q. Go back to the Create Template and select the Local _Rdwy template. Click on point
SHDR_b_rt and change the constraint 2 value to -.300. (See Figure 6-20 below). Continue
entering the same value for all the points on this layer (CL_b, EOR_b_rt, BOC b rt,
EOR_b_It, BOC_b_Itand SHDR_b_lIt).

-

M ame; SHDR_ b It b ﬂ Apply
Feature Mame Overide: r e
Surface Feature Shle: | B 510 SHDR w

< Previous
[ ] Altemnate Surface:
h et >

IIIIIa

Help
tember of:
Superpave_Sub_k
Superpave_Top_It

Constraintz

Constraint 1 Constraint 2
Type: Harizantal w Vertical w
Parent1: [ sHDR_ | 4| [sHDR_ v| #|
Yalue: 0000 -0.300
Label: o o

[ ] 5tyle Constraint:

Figure 6-20 InRoads Point Properties Dialog Box
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R. Click on point SHDR_sg_rt and change Constraint 2 value to -.833. Continue entering the
same value for all the points on this layer (CL_sg, EOR_sg_rt, BOC_sg_rt, EOR_sg_lIt,
BOC sg_Itand SHDR_sg_|It).

S. Double click on the pink Superpave_Sub component and change the style
P_COMP_PROCESSED_AGG. In the name field input ProcessedAgg_Sub, Click
Apply and then Close

T. Save the template library and click Close

6.3.2 Facilities Process
Before starting this portion of the lab FAC_typicals.tml will need to be opened if it is not already.

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, and end condition components
can be copied and edited as needed.

A. Open the Template Library: Modeler > Create Template, open the FAC _typicals .itl file.

B. Double click the template library in the left window listing to expand the library folders.
Figure 6-22 shows the list of folders in the Template Library.

C. Open the Project Library folder and in the Typical Sections folder create a new template.
Right click on the Typical Sections folder and select New > Template. The new template
will be highlighted in blue, type in Class_Taxiway1l to rename the new template.

Template Librany:
=T \sh3dgs 18\CTDOT proects\999]
== Point Mame List
[T Bentley Misc
[ Bentley Templates
(3] FAC End Condttions
(3] FAL Pavement
(3] FAC Typical Sections
[T FAC_Misc Components
[ Project Librany

Figure 6-21 Location of Facilities Template Library "Project Library"” Folder

D. On the Create template main menu click on Tools > Options. Apply Affixes should be off
because there are end conditions and components for the left and the right.

E. On the Create template main menu click on Tools > Dynamic Settings. For X: Step: input
0.1 and for Y: Step: input 0.1.

F. Double click (to set active) on the Class_Taxiwayl template, if it is not highlighted with a
red box. The active template is the one displayed in the editor window, the red outline on
the template bullet icon indicates the active template in the list window.

G. Inthe FAC Pavement folder, data point once on the 2Ln_20’@1.0% template and drag it
into the new template. When the cursor is over the editor window, the pavement component
will appear. Drag the insertion point to the pink box at 0,0 and release the mouse button.
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H. Now drag Cut_for_Ditch_LT into the same new template and connect it to the left edge of
the template.

I. Thendrag Cut_for_Ditch_RT_4:1max into the same new template and connect it to the
right edge of the template.

J. Next, double click over the left most red dot in the template. Change the value for the
Constraint 1 from -20.00 to -30.00; this will change the width of the template. Click the
Apply button.

K. Next change the cross slope from 1% to 2%. Click the Apply button and then click Close.
Figure 6-22 shows the Point Properties dialog box where the user is able to change the
Constraint 1 and Constraint 2 values.

-F: Point Properties

Mame: | w | ﬂ [ Apply ]
Feature Name Ovemide: | | ] Close
Surface Feature Style: |F‘_SLIHF_SLIF'EHPA‘-.-“E v| -— Provi
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-_H I
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Constraints
Constraint 1 Constraint 2
Tye: | Horizontal v| |Slope v
Parert 1: |Bau:|-:|:u:|ne Origin |~ | ﬂ |BaEkaHE Origin |+ | ﬂ
]
Value: |_2[;-_|}[:-|} | | 1.00% |
Label: | w | | v|
[ ] Style Constraint:
oo ]

Figure 6-22 InRoads Point Properties Dialog Box
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P.

Q.

In the lower right hand corner of the Create Template box click the Test button.

Select the Active>-Surface, then select the Draw command.

Pan the orange line up and down this will show how the template end conditions work.
If creating templates, users might have to set their priorities.

Close

Check Priorities
Verify Features

Help

Awailable Tangets:
<Active>-Surface

lse Surface Slope:

Draw Reset

al

Display Rules:

Name | Value

T ' >

Figure 6-23 InRoads Test end Conditions Dialog Box

Click on the Check priorities box within the test template interface window shown above in
Figure 6-23.

If a message box appears stating that there are no conflicts, then precede by either clicking
Yes and continue to review or change priorities, or click No. Below, Figure 6-24 shows this
message box and Figure 6-25 shows the Fix Priorities dialog box if the user opts to change
the Priority.
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Bentley InRoads XM Edition

.
1 ) Mo End Condition Priority conflicts found. Do you want to edit End Condition Priorities anyway?

Figure 6-24 InRoads Edit End Condition Priorities Notification

=& Fix Priorities

Priority  End Condition Component
e
e _]o )
i
s

Figure 6-25 InRoads Fix Priorities Component

R. If there is a conflict with the priorities or the order of the priorities needs to be changed, it
can be modified in the Fix Priorities dialog box (see Figure 8-26). For this lab, the priority
of the end conditions does not have to be changed. Therefore, save the data, close FAC.itl
and open the HWY..itl file
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Section 7 Roadway Designer

After the templates are assembled, they are applied using the Roadway Designer. This process
requires that the user define corridors with the required geometry such as horizontal, vertical and
transverse (templates). Then it uses a variety of controls to create 3-dimensional (3-D) models of
the roadway design. The intent of the Roadway Designer is to minimize the amount of edits made
directly to the proposed DTM.

This section of the manual will provide a standard workflow that should be used as a guide for
Roadway Designer commands and processes. InRoads Help provides in-depth explanations on all
features of the Roadway Designer. A proposed surface model will be created using basic tools that
are available in the modeler. The modeler has many advanced capabilities for controlling surface
models; see InRoads Help documentation for more information.

Section 3 of this manual discussed how to create, save and load Roadway Designer .ird files.
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Below Figure 7-1 is a list of items that describes the work area in Roadway Designer.

-

B - [o[X)

Cloze ‘ | Help |

o=l g »

b bl

=R o H-1 O M > = I »
Corridar: w | Station: [E| |E]ﬂ [ Dizplay Superelesation J
Active Suface: | papayl w | Interval 0.000

Template:

Figure 7-1 InRoads Roadway Designer Dialog Box
e Menu Items located at the top left corner of the dialog window.

e Buttons located directly below the menu items can be used as shortcuts to access menu
items.

e Plan View Window located in the upper left corner is used to display and locate
horizontal alignment and plan information while using the modeler.

¢ Profile View Window shown in the lower left corner is used to display vertical
alignment and profile information while using the modeler.

e Cross Section View Window is located on the right side of the modeler, and is used to
show the template component and end conditions along the corridor. The active surface
is also shown, as well as all other targets associated with the templates that are
referenced by the modeler.
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7.1 Lab 9 - Using the Roadway Designer

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry Project.alg or Completed_ Vertical.alg.

2. HW._typicals.tml or Completed_ HW_typicals.tml

3. SV_Suface.dtm
These three files are considered a minimum in order to use the Roadway Designer

This next Lab will demonstrate to users the functions available in the Roadway Designer including
Corridor Manager, template drops and transitions.

7.1.1 Corridor Manager

Each new roadway or surface involves naming and creating a corridor based on an alignment or
feature. A single Roadway Designer file (ird) may contain several corridor definitions. Typically,
corridors are used to define roadways, but they can also define channels or ditches or any other
surface that is based on a linear control.

A. From the InRoads main menu select Modeler > Roadway Designer. At this point the
Roadway Designer dialog with three empty view windows should appear. This dialog and
all the windows are resizable using a mouse cursor.

w

Select the Corridor > Corridor Manager command.

O

In the Manage Corridor dialog box, type the name of the corridor, e.g. Mainline. Note: The
corridor name will also be the name of the DTM created by this corridor.

Set the Type to Alignment.

Select Roadway 1 for the Horizontal Alignment
Select Roadway 1 for the Vertical Alignment.
Pl Rounding for roadways will typically be 0.00

I @ mmaOo

The station range can be toggled off to allow the corridor to apply to the entire alignment
from POB to POE of the vertical geometry.

Use the ADD button to add or create this corridor. Then click Close.

7.1.2 Template Drops

When templates from the template library are applied to the assigned horizontal and vertical
geometry of a corridor, this is referred to as a template drop. Templates are copied not referenced
from the template library to the roadway modeler and are assigned station ranges. It is possible to
drop different templates at defined station ranges to achieve changes in the roadway design. For
example, one section of roadway may be two-lanes that transition into a bridge then back to a two-
lane typical.

When templates are selected and used in the Roadway Designer, they are copied to the Roadway
Designer .ird file. These templates are not automatically synchronized with the library from which
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they originated. However, if the library that the template originated from is loaded, then the
templates can be synchronized using the synchronize button on the bottom of the template drop
dialog. If a template drop is red, this is an indication that the templates are out of sync with the
template library. Note: It is not necessary to have synchronized templates, but it is good practice to
keep the template library up-to-date with all template drops synchronized whenever possible.

A. From the Roadway Designer, select Corridor > Template Drops. From the Template
Drops dialog, select the corridor, e.g. Mainline.

B. The station is the first station that this template will be applied. Key in STA 11+00 as the
beginning of the vertical alignment.

C. An Interval is the spacing that templates will be dropped. Set this at a value appropriate for
a project. For this example use 10.

D. In the Library Templates window, expand the library folders and select the design template,
e.g. CT_RDWY1. Click the Add button. Figure 7-2 displays the Template Drops window
from which to apply and adjust templates.

s Template Drops

Cormidor: | p4.zinline b
Station: 19400 ﬂ
Interval: {0000 ﬂ
Library Templates:
[ Hw Typical Sections i [:]
{3 Project Library

[ End Conditions
[ Misc: Components

¢ CT_RDWwY2
= Local_FRdwy

£ b

Current Template Drops;

Stat.. | Inte... | Template Fe... Library
11+00 10000  CT_RDMWY ITL Wheh3dgz18VCTDOT . .

Figure 7-2 InRoads Template Drops Dialog Box
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E. Add the next Template Drop. For the station, enter 12+00 and select CT_RDWY1 again.
Click the Add button to add to the list of template drops

F. Add the next Template Drop. For the station, enter 14+00 and select CT_RDWY?2. Click
the Add button to add to the list of template drops

G. Add the next Template Drop. For the station, enter 16+00 and select CT_RDWY?2. Click
the Add button to add to the list of template drops

H. Add the next Template Drop. For the station, enter 18+00 and select CT_RDWY1. Click
the Add button to add to the list of template drops.

I. Click on the Close button. On the Roadway Designer dialog box select File > Save to save
the roadway designer file to the disk.

7.1.3 Template Transitions

When templates contain points that do not match up, such as templates with additional points or
points of a different name, a transition must be defined. Notice in the example from the last
section, Section ?, that two (2) yellow highlights were displayed in the plan view of the Roadway
Designer Dialog. These highlights are an indication that a transition condition exists.

A. Right click over the yellow highlight and select the edit command. This will initiate the edit
transition dialog box. This dialog box shows a window with an outline of the two templates
that are transitioning. In the example shown in Figure 7-3, CT_RDWY?2 travelway point
does not exist in CT_RDWY1. Right click over points in this dialog to move the view
angle. This action may be required to view all the points that do not match up. The bolded
(+) indicates orphaned points.

B. Use the mouse to drawn lines that connect the travelway (bold red point) on CT_RDWY?2 to
the Shoulder point on CT_RDWY1. Click near the top bold red point, then click near the
CT_RDWY1-SHDR _rt point.

C. Continue this process with the sub-layer bold red points until no bold points are left.
Connect each bold point with it corresponding layers shoulder point.
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+=ALoH-I1OM

Figure 7-3 InRoads Edit Transition dialog box

D. Next click the OK button the Edit Transition Midpoint dialog will appear. Double click on
the SHDR_rt point and change the horizontal constraint to None. Select the OK button on
the Transition Point Properties dialog box and OK on the Edit Transition Midpoint
dialog box as shown in Figure 7-4. The yellow highlight should turn blue indicating that
edits have been made.

E. Double click on the right EOR_rt point and change the vertical and horizontal constraint to
None. Click OK on the Transition Point Properties Dialog Box.
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Figure 7-4 InRoads Edit Transition Midpoint Dialog Box
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F. Repeat steps A, B, C s for the next transition but skip D and E. Do not edit the Transition
Point Property. Click OK on the Edit Transition Midpoint dialog box.

G. Right click over the blue highlight and toggle off the check mark by enable. This will stop
the transition from happening over the entire length of the template drops but will transition
from the last interval template drop.

Note: The process of editing transitions may need to be repeated if there is a change to the
template or the templates need to be synchronized. It is recommended that users hold off on the
edit transition process until the templates are finished or when they require a revision.

7.2 Roadway Designer Surface Creation

The Roadway Modeler final output is in the form of surface digital terrain model (DTM). The
combination of horizontal, vertical and transverse geometry, with Roadway Modeler tools create
the surface from defined corridors. If there are several corridors in the modeler, they can be
combined to create one surface or a new surface for each corridor. For the purpose of this manual,
a new surface for each corridor will be created.

When using the Create Surface tools, select the appropriate corridor from a list. If necessary, users
can toggle on the Create Alternate Surfaces option. There are many advanced tools available for
creating surfaces; however, in this section the fundamental tools.

Creating a surface from the Roadway Modeler in past versions of InRoads was an iterative process.
In the latest versions of InRoads, the surface should be relatively complete before a surface is
created. Also, if the modeler is used to its fullest potential with a new DTM, significantly less
direct edits than in previous versions of InRoads will be required. Many of the standard features of
the edit and design surface tools from previous versions are still available.
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7.3 Lab 10 - Creating a Proposed Surface

Before starting this lab the following files will need to be opened if they are not already. If file
does not exist or is not complete open the alternate sister file.

1. Geometry Project.alg or Completed_ Vertical.alg.

4. HW_Roadway_Design.ird or Completed_ Roadway_Design.ird

5. SV_Suface.dtm
These three files are considered a minimum in order to create a design surface.

7.3.1 Creating a Surface from the Roadway Modeler

In this exercise, a proposed surface model will be created. The name of the surface model will, by
default, be the same as the name of the corridor. The alternate surface option will be used to create
a model for the bottom of the pavement. Finally, the properties of the surfaces will be modified,
saved to a file, and added to the project .rwk file.

A. Inthe Modeler, set the Active Surface accordingly. In this example, set the active surface
to the original ground, i.e. Existing.

B. From the Roadway Modeler, select Corridor > Create Surface.

C. From the Create Surface dialog box, select the one corridor to be created for the surfaces.
For this example, select the mainline. If there are several corridors defined, they will all be
selected automatically. Note: This dialog will run all corridors if not indicated by the user!
Therefore, select only the corridors that are required. As shown in Figure 7-5.
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Figure 7-5 InRoads Create Surface Dialog Box

D. Click the Apply button .

E. Close the dialog box when the process is completed. Click Save and then Close the
Roadway Modeler.

F. Inthe MicroStation view pan the proposed roadway features that were created. Notice the
Transitions at stations 14+00, 16+00 and 18+00.

7.3.2 Surface Properties

The surfaces created from the modeler have default properties and should be modified to display
correctly in plan and cross section.
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A. From InRoads, explore the workspace bar window and select the Surface tab.

™

Right click over the proposed surface and select Properties. (see Figure 7-6).

C. Onthe Main Tab, change the Preference field from Default to Highway. This will control
the level that triangles will display on in plan view.

D. On the Advanced Tab, change Cross Section > Symbology to P_SURF_DESIGN. Check
on the Use Features Only box.

E. On the Advanced Tab, change Profiles > Symbology to P_SURF_DESIGN.
F. Click the Apply and Close.

Tﬁurface Properties
Main | Advanced |

Surtace: | b ainline v

Crozz Sechons -—

S ymbology: |P'_SLIFEF_DESII3N v||:| [«] Use Features Only e
Prafiles
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Figure 7-6 InRoads Surface Properties Dialog Box

7.3.3 Saving the Design Surface

It is important to note, that the surface that was previously created in 7.3.1 is saved in virtual
memory only. That means that this file does not exist on any physical memory at this point. For
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this next exercise, the proposed surface will be saved to physical memory, and then added to the
project .rwk file. Project .rwk file usage was explained in Section 3.

A. From the InRoads workspace bar window select the Surface Tab.

B. Right click over the proposed surface and select Save As. The surface that is being saved
will be shown as the Active surface at the bottom of the Save As dialog box. At this point,
from the pull down, select any of the loaded files to save. Use the pull down and select the
Mainline surface. Notice that the file name is automatically filled in as Mainline.dtm.

C. Select the SAVE and Cancel.

Note: IF YOU DON’T CREATE A FILE NAME FOR YOUR PROPOSED SURFACES THE
DATA WILL BE DELETED EVERY TIME YOU EXIT INROADS AND THE SURFACES
WILL HAVE TO BE RE-CREATED IN THE ROADWAY DESIGNER

7.3.4 Project File Update

The project file will need to be updated with the newly created DTM. The RWK project files, not
only saves time when loading the project, but it also allows others on the design team to load the
files included in the design. As mentioned earlier in this manual, efficient InRoads design practices
involves continual file management. Therefore keep the project file up-to-date. There are several
types of files associated with the InRoads design, and the project file will help track design data.

A. Select FILE >SAVE AS on the InRoads Main Menu.

B. From the Save As dialog box, set the save as type to Project (*.rwk). Select
Projects_file. RWK .

C. At the bottom of the Save As dialog box, select the Options button.
D. Select the Surface tab, click on Add, Update, and the file name Mainline.

E. Click OK, Save, Yes. Replace the existing project file with this new and revised one.
Select Cancel on the Save As dialog when done.
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Section 8 Superelevation

This chapter will describe the process of establishing Superelevation data stored in the InRoads
Roadway Designer (IRD) file. The superelevation wizard in Roadway Designer sets up the
superelevation. Several methods are available from the wizard; however, CTDOT uses the table
method and selects one of the corresponding AASHTO tables. The superelevation tables are found
in the workspace: \CTDOT _Standards\InRoads_RSC\Superelevation_Rate Tables. Figure 8-1

shows the superelevation tables available in the workspace.
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Figure 8-1 InRoads Superelevation Tables
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Superelevation is stored in Roadway Designer as superelevation point controls. The point names in
the templates that are used as superelevation control points should be consistent. The centerline of
the road will be considered the Crown Point, and the left and right shoulder will be the left and right
Range Points. Additionally, the left and right edge-of-road points will be used for the rollover
locks. These points should be checked and edited to ensure they have consistent names.

Once template drops have been defined, it is possible to define the superelevation. Superelevation
will use horizontal control lines to control range points and rollover points. Changes to the design,
such as template point names or geometry stationing, will alter the superelevation. These types of
revisions will require reworking or redefining the superelevation.

From the display superelevation option of the roadway modeler, different aspects of the
superelevation can be viewed. Each window has a purpose, and Table 10-1 describes the windows
and their use. The yellow line indicator in each window shows the current cross section template
drop location.

Super Display View Description and usage of view windows

Plan view with color coded banking Blue = 8%, Orange = 6%, White

TOP LEFT = 0% and a gradient range in-between these colors

BOTTOM LEET Cross Section view of corridor backbone with color that match the

plan view
TOP RIGHT Color coded Profile view of the corridor

Banking Diagram Control line view; from this view edits to the
BOTTOM RIGHT banking can be made. Edits are done using a variety of tools we will

use several of these in modifying the example design
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8.1 Lab 11 - Using Superelevation Tools

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1.
2.
3.

Geometry_Project.alg or Completed_ Vertical.alg.
Roadway_Designer.ird or Completed_ Roadway Design.ird
SV_Suface.dtm

These three files are considered a minimum in order to use create a Superelevation.

8.1.1 Table Wizard

A.

Create a new roadway, select Corridor > Manage Corridors. In the Name field type in
Superelevation. Set the following, Type: Alignment, Horizontal Alignment: Roadway 1,
Vertical Alignment: Roadway 1. Click Add and Close.

Add Templates, select Corridor > Template Drops. Change interval to 10. Click on the
following typical Project Library > Typical Sections > CT_RDWY1. Select Add and
Close

Click the Display Superelevation button. From the roadway modeler, select
Superelevation > Create Superelevation Wizard > Table...

Click the pick button next to the Table field and browse to
W:\CTDOT_Standards\InRoads_XM_RSC\Superelevation_Rate_Tables\06_40.sup

E. Use the mouse cursor with the shift key depressed to select all curves from the curve set list.

Click on the Load Values From Table button. This will update the curve set list to show
that the table being used is the 06_40.sup. The Curve Set list should indicate that the correct
superelevation tables are being used for each curve the design requires.

Click the Next button on the bottom of the Table Wizard. This will bring up the
Superelevation Section Definitions dialog.

Use the Add... button to start the section definition. The section name by default will be
Section 1.

For the Crown Point, select CL point. To do so, use either the pull down list or the target
button to select the point on the screen from the modeler cross section view window.

Set the Left Range Point to SHDR _It. Set the Right Range Point to SHDR_rt. For the rest
of the settings, the pivot direction is OK at From Crown Point, and this is a 2 lane design.
Click OK.

From the Superelevation Section Definitions dialog, review the definitions setting. The start-stop
stations are indicated as well as the runoff lengths and more.

K.

Click the Next button. The Superelevation Controls dialog box allows users to review the
vertical control line data, along with their names, and any points and slopes involved the
process. The Station rounding has been set at 1 foot by default but can be changed if
required.
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L. Click the Finish button. If there are Overlaps, the Fix Overlap dialog box will appear. For
more information on this dialog box, refer to InRoads Help. For this exercise, the overlap
edits will be corrected later in the dynamic super display window. Close this dialog box.

M. Click the Display Superelevation button to return to the other Roadway Design view. Click
Process All. Browse through the corridor and see how the roadway behaves. Notice the
odd sections in the transitions especially towards the end of the project. This appears
because the wizard automatically choose the point SHDR_rt to use TRWY1_rt instead of
CL for the reference point.

The main super control is now defined. To toggle between the views, click on Display
Superelevation button on the bottom right corner of the roadway designer dialog. The Process All
button will make the display of superelevation in this window display completely.

8.1.2 Edit Superelevation

In the example design, the Runoff overlaps in the superelevation control lines. This is typical
situation and the overlaps can be edited easily from the Banking Diagram Control line view.
Additionally, the example design has overlapping full super start and stop stations for curve 1. In
this next exercise, these errors will be edited and corrected while graphically viewing the changes
in the roadway designer.

The same short-cut menu that had the Display List command has an Edit Curve Set Stations
command. This will bring up a dialog that will list controls for the superelevation. From this
dialog box, the Full Super start and stop stations will be edited.

Change a Station

A. Right click on bottom right superelevation view and select Edit Curve Set Stations. Make
correct Selection Name active.

B. Change the Station value for the first Full Super in the list from STA 14+20 to STA 14+50
and click the Apply button. Click the Process All button. Notice the control line display
immediately reflects the update. Close the Edit Curve Set Stations dialog box.

8.1.3 Full Super to Full Super Planar Transition

Overlapping curve transitions is common in designs. The process for creating Full Super to Full
Super Planar is straightforward. There is an option to create full super to full super planar
transitions in the Fix Superelevation Overlap dialog box. This approach would work perfectly in
this example; however, the superelevation control points can be directly edited to create this
transition. If curves have extreme overlaps, the Fix Superelevation Overlap dialog will not delete
points that extend into full super sections.

The image in Figure 8-2 represents super control lines that overlap. The left lane shown as a red
line, returns to a normal crown well into the entrance transition of reverse curves 1 & 2. In the next
exercise, all control points that reside between the last full super of curve 1 and the first full super
of curve 2 will be deleted.
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70+ 5027500
d=ho#H-tB0 M-

Figure 8-2 View of Superelevation overlap

A. From the Display Superelevation mode of the Roadway Designer dialog box, zoom into the
overlap area as shown in the image above

B. Hold the mouse cursor over a blank or black area in this view, and right click Select Delete
Points.

C. To delete multiple points, use the mouse cursor. Click and hold down and drag the mouse
to create a fence around all points in the transition overlap area. When the mouse button is
released, the points inside the window will be deleted. The image in Figure 8-3 represents
super control lines with no overlap.

D. Select File and then Save the Roadway designer file.

Note: There is an Undo available [Ctrl + z] or use the undo button on the bottom of the super
control line view window.

F=hoH-l0d

Figure 8-3 View of Superelevation with no overlap

8.1.4 Generate a Superelevation Report

A. Select Superelevation from the Roadway Designer main menu. Data point on Roadway
Design Superelevation Report. In the dialog box, select the All button and click Apply.

B. A report will appear. Review the output data in SuperelvationData.xsl and
SuperelveationStaions.xsl. The report browser shown in Figure 8-4 shows the
Superelevation Station Report.
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| Custom -
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;] Evaluation Feport Created: 6/17/2008
:] Gearnetry Time:; 11:59am
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Figure 8-4 InRoads Report Browser Superelevation Report

8.1.5 Apply Shoulder Rollover Lock

To this point, the transverse slope of the roadway has been altered from the center point (CRWN)
of the road to the Left and Right Lane points using superelevation controls. Shoulder transverse
slopes have remained at slopes as defined in the template. This may result in a sharp change in
slope, especially where a full superelevation of +6%b, changes to a shoulder with a transverse slope
of -6%, resulting in an algebraic difference of 12%.

Shoulder Rollover Locks are used to limit the algebraic difference that can occur between

transverse slopes. As a rule, CTDOT limits the rollover algebraic difference to 7% on the high side

of a curve, and 0% on the low side of a curve. In the example project, rollover locks will bed
defined and applied to pavement sections between the shoulder and edge of road points.

A. From the roadway modeler menu, select Superelevation > Apply Shoulder Rollover
Locks...

B. From the Apply Shoulder Rollover Lock dialog box, select Shoulder Point: EOR_It. Set
the following values:

C. Control Line Name: EOR_It

D. High Side Difference = 7.00%

E. Low Side Difference = 0.00%

F. Both Maximums are OFF and Station Limits OFF

G. Click Apply.
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Z -

O

Shoulder Point: EOR_rt

Control line Name: EOR_rt

High Side Difference = 7.00%

Low Side Difference = 0.00%

Maximums are OFF and Station Limits OFF

. Click Apply and Close.

Using the Superelevation Display mode of the Roadway Modeler, view cross sections along
the corridor to verify that the transverse slope is working according to the intended design.
Figure 8-5 and Figure 8-6 display designs with and without roll over locks.

Update the proposed surface with the new data.

Open the Surface Properties dialog box and on the advanced tab choose the design surface.
For cross sections click on Use Features Only. Click Apply and Close.

=

Figure 8-5 No Roll Over Defined
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Figure 8-6 Using Roll Over Locks
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Section 9 Evaluation

This section will discuss how to evaluate the results of using Roadway Designer. In particular,
users will learn how to evaluate results by generating working cross sections and calculating
earthwork quantities using the end-area volume method. Users will also learn how to generate a
report of cross sectional volumes.

Cross sections are an integral part of design plans. Cross sections are used to display and annotate
surfaces and features in a vertical plane. Normal cross sections are cut at a specified interval
perpendicular to the mainline geometry. Custom cross sections can be defined at any skew angle
where needed. When InRoads is used to its full potential, many of the tedious processes involved
in drawing cross sections are automated.

The lab will focus on Average End-Area for volume calculations. End-area volumes can be
computed using the cross sectional data stored in the design file. Multiple cross sections must first
be extracted and written to the design file. The cross sections must contain data from at least two
surfaces. When using the end-area command, select which cross section set to use. The volumes
will be based on the surfaces that were displayed with the cross section set. If the graphics move,
indicating a change in cross section to surface, the volumes must be recalculated. Use the fill
factor parameter to control the factor at which fill volumes are scaled and use the cut factor
parameter to control the factor at which the cut volumes are scaled. These parameters can be any
positive number.

When creating earthwork quantity reports, control the output units of the cut, fill and net volumes
using the software parameters. End-area volume report styles are available.
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9.1 Lab 12 — Working Cross Sections and Volumes

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry Project.alg or Completed_ Vertical.alg.

2. Superelevation.dtm or Completed_ Superelevation.dtm

3. SV_Surface.dtm
These three files are considered a minimum in order to use create cross sections and volumes.

9.1.1 Creating Working Cross Sections

A. Select Evaluation>cross sections>create cross section. Figure 9-1 shows the Create Cross
Section dialog box.

: Create Cross Section

3 Create Cross Section Set Mame: DRAIM
g General i
Source Create: Window and Data
Include Interval: 50,000 #|
[ Controls i
Left Offzet; .
1 Custom 100.000 #|
[ Layout Right Offset: 100,000 ﬂ
B0 Awes Wertical Exaggeration: |1 goon
[ Grid :
etalls v ow Daka Hutzide Elevabion Range
[ Detail [«] Show Data Outside Elevation Fang
53 st Surfaces:
Object Mame
[ Default Drefault Bl
B existing Drefault B'L
B NEW P_SURF_DESIGM BHL

All

[ Apply ] [Preferences...] [ Claze ] [ Help

Figure 9-1 InRoads Create Cross Section Dialog Box
. Select Preferences and load the Highway. Close the preferences box.

B
C. Click on the existing and proposed surfaces.
D. Make sure Interval is set to 50.

E

. Click Apply and data point in the file where to place the cross sections.
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9.1.2 Generating End-Area Volumes

A. Select Evaluation > VVolumes > End-Area Volume. The Dialog box shown in Figure 9-2
will appear.

-F': End-Area Volumes

File
Cross Section Set: Surface Type Method
|Hu:uau:|wa1_.r_1 v| ﬂ existing Existing (%) Standard
{25 End-Area Violumes e Design () Comect for Curvature
¥ S Station Limits
Unsutable Materals by Featurs L Ve Spaon L

Unsuitable Materials by Station

Classffications J

Compaction/Bdqansion

Volume Bxceptions J

Added Quantities

Forced Balance ; )

As Bt Imperial Units

Annatation {#) Cubic ards i) Cubic Feet lgnore Areas Smaller Than:
Create XML Report

I Apphy l [F‘referenu:es...] [ Close ] [ Help
Figure 9-2 InRoads End-Area Volumes Dialog Box

B. Select the name of the cross section set that was just created. A rectangle is displayed
around the cross section set in the design file. It may be necessary to zoom out to see it.

C. For the general tab, make sure the existing and Mainline surfaces are checked on.
D. Make sure Create XML Report is checked on, click Apply and then click OK to the next

message (see Figure 9-3). Figure 9-4 shows the listing of .xsl reports and Figure 9-5
displays the content of the Basic End-Area VVolume report.

ReportBrowser

'j You need to set the Style Sheet Default for 'End Area Vaolume'. You may do this by right diddng on the style sheet and selecting the type from the
-

menu.

Figure 9-3 Report Browser Message
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B Bentley InRoads Report Browser - C:A\DOCUME-~ 1\SAR

File Tools Help

|C:\Eerrtley_XM‘-.Chril\XML Data'

|71 Eridge

(=7 Cant

(=71 Clearance

|71 Custom

{771 DataCollection

=5 Evaluation

Al] AverageCrossSlopefrea xs|
Hll BasicEnd AreaVolumeBalance Station sl

i] BasicVolume xsl

i] CrossSection sl

i] CrossSectionflFeatures xsl

i] CrossSectionASClInput Format xsl

i] CrossSectionASClHInput Format\WithPencodes xsl

i] CrossSectionDesignSufaceFeatures xsl

i] CrossSectionGradebook xsl

CrossSectionGradebook ME xsl

CrossSectionGradebookWide xsl

B3

Figure 9-4 InRoads Report Browser Evaluation Folder

Basic End Area Volume with Balance Stations Report

Report Created: 6/24/2008
Time: 1:40pm
Cross Section Set Name: Roadway 1

Alignment Name: Roadway_1
Input Grid Factor: 1.000000 Note: Allunits in thiz report are in feet, square feet and cubic yards unless specified otherwize.

Baseline ~  ------o--- QU= o™ NN N e R B Mass

Station Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate
10+00 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 0.0
10+50 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 0.0
11+00 1.000 132.40 122.6 122.6 1.000 19.78 18.3 18.3 104.3
11+50 1.000 81.38 197.9 197.9 1.000 2043 372 372 265.0
12+00 1.000 69.15 1394 1394 1.000 22.29 39.6 39.6 364.8
12450 1.000 82.35 140.3 140.3 1.000 12.62 323 323 4728
13+00 1.000 134.52 2008 2008 1.000 7.19 18.3 18.3 655.2
13+30 1.000 110.36 136.0 136.0 1.000 8.75 8.9 8.9 7e2.4
13+50 1.000 T5.74 68.9 68.9 1.000 3.53 45 45 846.8
13+60 1.000 78.01 28.5 28.5 1.000 1.44 0.9 0.9 874.4
14+00 1.000 115.04 143.0 143.0 1.000 214 26 26 1014.7
14+10 1.000 103.56 40.5 40.5 1.000 0.62 0.5 0.5 1054.7
14450 1.000 20.91 92.2 92.2 1.000 75.34 56.3 56.3 1090.6
15+00 1.000 6.04 249 249 1.000 77.61 141.6 141.6 973.9
15+60 1.000 0.00 56 56 1.000 124.52 187.2 187.2 792.4

Figure 9-5 InRoads Report Browser Basic End Area Report
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E. View the cross sections that have been created. The green shaded area represents fill, and
the brown area represents the cut sections. Figure 9-6 shows the cross section with cut and
fill sections.

Figure 9-6 MicroStation Screen Shot of InRoads Generated Cut and Fill

9.1.3 Updating Cross Sections

A. Click on Evaluation>Cross Section>Update Cross Section. Figure 9-7 shows the Update
Cross Section dialog box.

Select the correct cross section set.

Select Display Off.

Select Mainline in the surface box.

Click Apply and watch the proposed work vanish from the cross section.

Mmoo W

Now turn them back on.
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T Update Cross Section

Cross Section Set: Mode: () Refresh (O Display On (%) Display Off
| Roadway_1 v| #| sat: 10:00 Stop:  25+53
@ |pdate Cross Section Surface:
General Mame Description ﬂ
..... g Surfaces EngEs
i+ Components Created from roadway de. .

Crogsing Features
Projected Features
Storm and Sanitary

ooty J[ Cose J[ Hep |

Figure 9-7 InRoads Update Cross Section Dialog Box
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Volume Il - InRoads Plan Production

Highway/Facility plan cut sheets will consist of referenced MicroStation design models and survey
ground files. The CT DOT Plan Border will be placed in each cut sheet and the reference files will
be clipped to show only what fits inside the border. The reference files will remain in its geospatial
location and should never be moved. The cell border can be moved to fit around the geospatial
location of the clipped reference files. Each plan sheet will show a different area of the project.
Lab 14 will discuss in detail how to set up plan cut sheets.

For project consistency line work from the MicroStation design models and
survey ground should not be copied in the cut sheet. This rule is vital to the
integraty of project as other design units such as Traffic and Structure
Bridge are referencing Highway/Facility MicroStation files. The survey
ground file resides in the project container in the Survey discipline folder this
file should never be copied to any design discipline folder. Users should
contact Central Surveys if they need changes made to the survey ground file.

Highway/Facility profiles cut sheets are placed on separate sheets that match the limits of the plan
cut sheets. Lab 15 will discuss in detail how to set up profile cut sheets.

Highway/Facility cross section sheets are all placed in one MicroStation file. This file will be
created to only display the graphics for cross sections views. Plan and Profile information should
not be placed in this file. Lab 16 will discuss in detail how to set up cross section cut sheets.

Standard Cut Sheet Scales
e Plan Sheet - scale 1”=40’, occasionally projects may require the use of 20 scale (example-
Culvert Replacement) or 80 scale plan sheets (example - Resurfacing)
e Profile Sheet - horizontal scale 1”= 40’, vertical scale 1°=4"
e Highway Cross Section Sheet - scale 1’=5’
e Facility Cross Section Sheet - horizontal scale 1”=5’, vertical scale 1’= .5’

Lesson Objectives
In this Volume we will...
e Generate plan sheets & profile sheets
Annotate InRoads features and alignments on plan and profile sheets
Place drafting notes on plan and profile sheets
Generate Cross Sections Sheets
Annotate Surfaces & Features on Cross Section Sheets




Section 10 Plan and Profile
Sheets

10.1 Introduction

10.1.1 Overview of the Plan and Profile Generator

The Plan and Profile Generator command is used to automatically generate plan and profile sheets.
It uses an automated reference file attachment system to create the sheets. The reference files are
rotated and clipped based on the setup parameters. A clipping boundary is created for each sheet to
control the clipping of multiple reference files.

To create plan sheets using The Plan and Profile Generator an InRoads Horizontal Alignment
(\ALG) will need to be loaded. If profiles sheets are needed a DTM must also be loaded.

Plan and Profile Generator commands are conveniently grouped under task descriptive tabs. Below
is a list of tabs. In general, these tabs simplify the plan and profile generation process. The
parameters have been set for all the tabs and saved to the CTDOT XIN file so that only minor set
up is required, as shown in Labs 14 and 15.

Main Tab — Specifies the type of views to be created and edits the parameters for plan views and
profile views in the VDF file.
e Select the alignment to use to define the plan or profile path.
e Input the length of each sheet
Plan Controls Tab - Specifies the parameters for the automatic generation of plan views.
e Select which files will be referenced into each cut sheet.
e Enter left and right clipping widths
Profile Controls Tab — Specifies the parameters for the automatic generation of profile views.
o Select the surfaces for the elevation shifts
e Select the Profile Preference used for the Grid
Sheet Layout Tab - Specifies how the sheets will be created.
e Set up cut sheet file names (Host File)
e Select the seed file used to create each cut sheet (Seed Host File)
View Layout Tab — Sets the location of the border cell and scale in each cut sheet.
Border and Title Tab — Specifies the MicroStation Cell Border to be used in each cut sheet.
Symbols and Details Tab — Specifies how and where the north arrow will be placed.
Match Lines Tab - Specifies if and where match lines will be displayed and annotated.
Sheet Index Tab — Loads and saves VDF files and displays the sheet index and individual sheets.

Station Lock

Can be toggled on and off on the Locks Toolbar. The station lock is normally turned on while
working with most InRoads commands but should be turned off when using the Plan and Profile
Generator.
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10.1.2 CT DOT MicroStation Design Plan Model VS Plan Cut Sheet

This section will describe the function of each type of sheet. The design model file is the main file
that Inroads uses to display the 3d model of the design surfaces. The top view of the design model
file is referenced into each plan cut sheet. All line work will reside in the design model file. A pay
item call outs should never reside in the design model file. A catch basin cell should never reside in
the plan cut sheet it should be referenced in from the design model.

Location of MicroStation Elements

Design Model File

Drainage pipes, structures and flow lines
Curbing, EOR, driveway limits and sidewalks
Slope and grading limits

Guide rail

Right of way lines

Centerline/Baselines

Patterned areas for milling and seeding

Structure item such as retaining walls and bridges
Text

Stationing, PC and PT stations, PC and PT coordinates and bearings
Right of way dimensions

Lane, roadway, curb return dimensions

Highway/ Facility Plan Cut Sheet

Pay Item Call outs

Curbing Tables

Curve data

Coordinates for intersecting alignments

Match Marks

North arrow

Cell border

Border Sheet Tags

Annotation for beginning, end and limits of project
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10.2 Lab 14 - Generating Plan Sheets

This Lab will cover the process of creating plan cut sheets using the InRoads Plan and Profile
Generator and MicroStation tools.

10.2.1 Start Up
Before starting Labs 14 the following will need to be completed.

A. Labs:
1-3 Lab 1 - Starting the InRoads Application
1.6 The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project
Defaults)

B. Open InRoads files:
PP_ Alignment.alg.
PP_ Superelevation.dtm
PP_ Sideroad.dtm
SV_Suface.dtm

C. Open the MicroStation file:
HW_Final_InRoadsXM.dgn.
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10.2.2 Sheet Creation
A. View the horizontal alignment and stationing for Roadway_1 in the MicroStation File. (see
Section 4.1.4 and 4.2.3 if you need more direction)

B. Turn off the Station Lock.

C. Click Drafting > Plan and Profile Generator. Click on Preferences at the bottom of the
dialog box and choose Highway Plan Bdr Format or Facilities Plan Bdr Format. Figure
12-1 shows the dialog box for the Plan and Profile Generator.

D. Select the Main tab and use the PICK BUTTON and data point on the Horizontal
Alignment to run the plans generation along.

—= Plan and Profile Generator [’._||E|rz|
Border and Title Symbals and Details k atch Lines Sheet [ndex
Main | Plan Ciontrals Prafile Cantrals Sheet Layaut Wigw Layaut

Method Horizantal Alignment:
) Plan Orily Roadway 1 " | ﬂ
© Plan and Profile Geometry Projects in this WDF:
" Profile Qnly
Flan WViews
{(®) Jze Plan Views
) Use Station Lirits Mote: Unlezs othemwize
hoted, all measurements
Profile Wiews for Lhiis command are in
model uriks.
Station Limits
D efault
Sheetz
10+00
[] Generate Sheets I I i
25+50
Flan YWigws: Tatal: 0 Profile Yigws: Total 0O
l.. Mame Start Stop Mame Start Stop
¢ | >
[ Apply l [ Preferences. .. ] [ Cloze ]

Figure 10-1 InRoads Plan and Profile Generator Main Tab
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E. Select the Plan Controls tab and click Model Files. Browse to the MSta_Design folder
and select HW_Final_InRoadsXM.dgn.

F. Toggle on Nested Attachments. This will attach the survey ground file to
HW_Final_InRoadsXM.dgn.

-F: Plan and Profile Generator

Border and Title Symbals and Details k atch Lines Sheet [ndex
b ain Flan Controls | Praofile Contralz Sheet Layout Wiew Layaut
szl AR | Madel Files...
‘width Left: |.3|:||:|_|:||:||:| |ﬂ
“wiidth Right: |3|:||:|_|:||:||:| |ﬂ
Owerlap: 0.000 &+
| &

Boundary Chards: ||3 |

[ ] Faorce Rectangular Boundary

kodel Files:
Wb 3dge1ENCT DO T_projectsh333_StudentZ_2007Highwayshhd

<

|

Mested Attachmentsz

[ Apply l [ Preferences... ] [ Cloze ]

Figure 10-2 InRoads Plan and Profile Generator Plan Controls Tab
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G. Select the Sheet Layout tab.

e Set the Host File path to ...Highways\ MSta_Contract_Sheet Files and add the
following in the File name space HW_MSH_999 Student## PLN-

e Set the Seed Host File to
...CTDOT _Standards\Standards\seed\2007\CT_Sheet_Civil_2007.dgn

.'T. Plan and Profile Generator

| Border and Title || Symbolz and Detailz || kd atch Lines [ Sheet [ndex |
| Main | PlanContralz | Prafile Cantrals | Sheetlapout | ViewLapout |
Sheet Wumber: |4 Mame: | PLHA Host File Content
HostFile: | Files\Hw/_MSH_PROJ#_PLN-dan [..] @ Single Sheet Each

Seed Host File: ini Al Sheets in One
| d\2007CT_Sheet_Civil 2007.dan |[..] O TTr——
Sheet Location
%) Layout along Slignment () Layout in Grid

[[] Round Tao Mearest: | Degree b |

) Harizontal Spacing
[] sltemate Plan and Profile ) Left to Left () Right to Laf

[ Profile Sheet First

Distance: | 100,000

First Sheet Location [Model Lnits]

i | 10000.00 | 4 Wertical Spacing

T |1n|:u:||:|_|:|n | () Bottom to Bottorn (5 Top to Bottom
Sheets per Column; |1 | Distance:; | 100,000
Clipping Boundary Example
Lewvel: ||:| |
Symbology: |P_SHT Clipping Bov + |

[] Unique Level for Each Sheet

Lewvel Step: | o |

[ Apply J [F'referenu:es...] [ Cloze ]

Figure 10-3 InRoads Plan and Profile Generator Sheet Layout Tab
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H.

Select the Border and Title tab. (See Figure 12.3) In the Border section, toggle on Cell
and in the name box select Contract_ BDR_Plan.

Select Apply.

T Plan and Profile Generator

Contract_BOR_
() Retain Cell Levels for Each Shest

() Same Level for Each Sheet | |

(%) Unigue Lewvel for Each Shest | |
Sheet Level |-| |

b ainy Plan Controls Prafile Caontrals Sheet Layout Wig Layout
Border and Title | Symbals and Details M atch Lines Sheet Index
Border Erowsze...
(&) Cell ) Reference File Mame:
Mamme: | = | | |

Level Step: | 1 |

Edi...

Scale: | 100 |

Symbology:

Object M arme

[*

[ Horizontal Aligrment
B<] Start Station
[ Stop Station
B4 Sheet Mumber
[ Total Sheets
[ Scale
]
L]
L]
[
A5

Station Format;

Wigw M ame
Fiatation

D ate

Uger Text 1 N

|

Uze Sheet Level

[ Apply l [ Preferences... ] [ Cloze ]

Figure 10-4 InRoads Plan and Profile Generator - Borders and Title Tab
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10.2.3 Saving the VDF File

A.
B.

To save the information that created the sheets, select Save As.

Browse to: \Highways\MSta_Contract_sheet_Files and type in Plan_Sheet. Click Save.
This will store an ASCII file that has the definitions of how the sheets were created.

“t Plan and Profile Generator
| Main | PlanControlz | Profile Cortrol: | Sheetlapout | View Lapout |
i Border and Title | Symbals and Details || Match Lines | Sheet Index
WDF File Name: | 4,sh3dgs185CTDOT_projectsh\399 Instructar 2| [ New.. Operi
e
Clipping Boundary Mode: () Calculate (&) Use Existing
Sheet Index:
. |
Sh... Sheet Ma... Host File Sheet Rotation
PLN1 \sh3dgsTB\CTDOT_projectsh\333_1i134°5620.1" A EEEEL
2 PLMZ YM:h3dgs18SCTOOT _projectsh399_1 17270137 8"

All
Mohe
Delete Sheet Flegenerate Shest Show Sheet
Sheet Views:
Sheet Wiew Tope Yiew Mame Anchor Anchor
1 Flan Plar_1 10+00 4.00 12.00
Edit..

[ Apply ] [ Preferences... ] [ Cloze ]

Figure 10-5 InRoads Plan and Profile Generator Sheet Index Tab

10.2.4 Viewing the Sheets

A
B.

In the Show Sheet section of the dialog box, toggle on Use Existing.

In the Sheet Index section of the dialog box, select, with one click only, PLN1 and then try
PLN2.

Click Show Sheet. The command opens the design file that contains the plan sheet.
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10.2.5 MicroStation Sheet Editing

A

mmoow

- ®

r X <

On the InRoads Sheet Index Show Sheet PLN1

Open the MicroStation Level Manager and click the Locked level to be unlocked.
Adjust the Border as needed

Define the Sheet Layout, Click on Models > Define Sheet layout

Turn on Define Sheet Layout, and toggle off origin and rotation

The transient shape is now attached to the curser, locate the bottom left of the Plan Border
then the bottom right.

Delete First Match Mark.

Adjust the fence as needed

Re-clip the referenced files

On the InRoads Sheet Index Show Sheet PLN2

Repeat Steps B through F

Delete the last Match Mark and re-clip the referenced files
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10.3 Lab 15 - Generating Profile Sheets

This Lab will cover the process of creating profile cut sheets using the InRoads Plan and Profile
Generator and MicroStation tools.

10.3.1 Start Up
Before starting Labs 15 the following will need to be completed.

A. Labs:
1-3 Lab 1 - Starting the InRoads Application
1.6 The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project Defaults)

B. Open InRoads files:
PP_ Alignment.alg.
PP_ Superelevation.dtm
PP_ Sideroad.dtm
SV _Suface.dtm

C. Open the MicroStation file:
HW_Final_InRoadsXM.dgn.
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10.3.2 Sheet Creation
A. Click NEW and Clear the information in the VDF File Name field.
B. Open the MicroStation file HW_Final_InRoadsXM.dgn.

C. On the InRoads main menu go to Evaluation > Create Profile. The dialog box will appear
as shown in Figure 12-4. Select the preference Highway Profile Bdr Format. Then
select the controls folder and change the bottom Window Clearance to 20. Click the
Preferences button and save this change to Highway Profile Bdr Format. Click Close.

¢ Create Profile

=3 Create Profile Elevation Example
| General []Use
Source it
Include
Metwork, Lo | BO0.000 |
: Offzets
429 Controls From Coga Paints From Feagreszion Pointz
g Limitz
) Awes Station
i [ Grid [ 1Use
[ Details — _
(23 Ascil st {0+00 | %

FIarT | BFO.000 |

YWindow Clearance

[#] &pply
Top: 15000 | #]
Battam (20,000 4]

[ Apply ] [P‘references...] [ Cloze ] [ Help ]

Figure 10-6 InRoads Create Profile - Sheet Production

D. In the Plan and Profile Generator click on the Preferences at the bottom of the dialog box
and choose Highway Profile Bdr Format.

115



VOLUME Il - SECTION 10

E. Click the Profile Controls tab. The Profile Preference should be set to Highway Profile
Bdr Format. In the Surface section, toggle on the Existing surface and the design surface.
Figure 12-5 shows the settings in the Profile Control tab of the Plan and Profile Generator.

F. Click on the name existing to highlight it blue.

"V Plan and Profile Generator
| Border and Title || Symbols and Details [ batch Lines || Sheet Index |
| Main | Plan Contrals [ Prafile Cantrals | Shestlayout | View Lapout |
Seed View Mame: | Priafile |
Set Mame: | Foadway_1 |
Prafile Preference: | Highway Profils Bdr |
YWertical Alignment; | Mane P |

Surface;

Prafile E levation Shiftz Huorizontal 5pacing
& Detault (%) Shift at Major Stations () Left to Left (%) Right to Left
|:| Sideroad
[ Superelevation ) Shift at Minor Stations Distance: 400,000 |
[<E () Shift where Needed

. Wertical Spacing
© Do Not Shif ") Bottorn to Bottorn (% Top to Bottom

Mate: Highlighted surfaces Di :
control elevation shifts, Istance: |1UD.UDU

Ew=ample

Prafile Height: 70,000 |

Frofiles per Calurn: |1 | b : { :
b argins [3

Top: 30000 | Eattanm: EEIEDEI |
Left 30000 | Right: EIIIEEIEI |

[ Apply ] [ Preferences... ] [ Cloze ]

Figure 10-7 InRoads Plan and Profile Generator - Profile Controls Tab

G. Select the Sheet Layout tab.

e Set the Host File name to ...Highways and add the following name at the end of the
path HW_MSH_999 Student## PRO-

e Set the Seed Host File to:
... CTDOT _Standards\Standards\seed\2007\CT _sheet_civil_2007.dgn
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H. Select the Border and Title tab. In the Border section, toggle on Cell and in the name box
select Contract_BDR_Plan.

I. Select Apply and follow the prompts.

10.3.3 Saving and Using the VDF File

A. To save the information that created the sheets, select Save As.

B. Browse to \Highways\MSta_Contract_sheet Files and type in Profile_Sheet. Click
Save. This will store an ASCII file that has the definitions of how the sheets were created.

C. Click in the VDF text box and click Open. Browse to the Plan_Sheet.vdf and click Open.
The sheet index will now list the Plan Sheets (PLN1 and PLNZ2).

D. Click in the VDF text box and click Open. Browse to the Profile_Sheet.vdf and click
Open. The sheet index will now list the Profile Sheets (PRO1 and PRO2)
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10.4 Lab 16 Plan and Profile Sheet Annotation

This lab will cover the following:

Plan Sheet Annotation

Place Beginning of Project, End of Project, and Limit of Construction notes
Horizontal Alignment Data

Profile Sheet Annotation

Vertical Alignment

Place Beginning of Project, End of Project, and Limit of Construction notes
Label Proposed and Existing Ground

Existing feature

The Storm and Sanitary Drainage items and the Quantity Manager items will be annotated in
Volumes Ill and IV.

10.4.1 Placing BOP, EOP and Limit of Construction Plan notes
Open the file HW_MSH_123 1234 PLN-1.dgn

Toggle the Pen/Pencil mode lock to Pen.
Select Drafting > Place Plan Note.

Choose the Plan folder and select the note BOP, click on the bottom right arrow to
expand the box.

oo w>»
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7 Place Plan Note

Harizontal Alignment; |Fh:nau:|wa_l,l_1 v|ij

Surface: | existing W |

MNate File: .
L =S
- ~Beop

2] Drainage Each call out
2] Drainage Length call out = || Dynamics

o] BOR | [JRetate

e General Each call out : ;
% General Length call out el
m |nterzecting Alignrment Annotation []5cale
[ Limit of Canstruction

| £

& : B [ ] tultiple Leaders
r s

M ake:
BEGINNING OF STATE PROJECT NO.
1D elimiter
FEDERAL 41D PROJECT NO. (9]
{STATION}

(4) (8] (e] (]

o JLJ L

R

[nzerts:

&- Computed % alues
Starm and Sanitary Stuctures
o Uger Test

Sort Uzer Test

Figure 10-8 InRoads Place Plan Note Dialog Box

E. Input the State Project Number and Federal Project Number

F. Click Apply and follow the prompts. Select the Beginning location of the Project and
place the note.

G. Choose the Plan folder and select the note Limit of Construction.

H. Click Apply and follow the prompts. Select the side road tie in location.
I.  Open the file HW_MSH_123 1234 PLN-2.dgn

J. Select Drafting > Place Plan Note.
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K. Choose the Plan folder and select the note EOP, click on the bottom right arrow to
expand the box.

L. Input the State Project Number and Federal Project Number

M. Click Apply and follow the prompts. Select the Ending location of the Project and place
the note.

10.4.2 Placing Horizontal Alignment Data

A. Select Geometry > View Geometry > Curve Set Annotation.

B. Toggle on Station Limits and use the pick buttons to select the limits of the first
curve.

C. On the Main Tab in the Symbology Area double click on Text.

7 Curve Set Annotation

Mair | Advanced !

Harizantal Alignment: | Roadway 1 v | ij

Lirnits

Station
Start; |-|2+?2 |ij
Stop: (20410 | #|

[ ]Amnotate Each Element of Curve Set

[] Drop Station E quation Mame

Symbalogy:

Object M arme

ek P ALG Curve Data BY'
1 Tangents Drefault BL
1 Pl Spmboal Drefault B'L

[ Apply ] [Preferences...] [ Cloze J

Figure 10-9 InRoads Curve Set Annotation Dialog Box
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D. On the text Symbology dialog box. Toggle on View Independent and select Abolute
Angle. Set the angle to 0.

E. Click OK on the Symbology dialog box. Click Apply on the Curve Set Annotation
dialog box.

F. Use the MicroStation Move tool to move the placed Curve Data to a blank area
inside the cut sheet.

. Text Symbology E|

Syrnbalogy MName: | v| [ (] ]

Tt Style: | b | Cancel

Lewel |HF=-|3 PLN-CURY DAT v |
-_H |
Color: |E!_|,|Leve| | |:| =

bUEIElE (AEylevel v
Fart: A verdana w
Justification: Certer Carter "
Height: 4.800 |—

- =y
wiidth: | 4.000 |_|
Line Spacing: |3.|:||:||:| |
Yiew Independent

Rotation Offzets

) Angle Relative to Object (%) After Fotation

(%) Absolute Angle (") Before R otation

Andls [ groonoo Haorizantal: | g oo
Wertical: 100000

Figure 10-10 Text Symbology for Curve Data
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G. Place the curve data for the side roads. In the Curve Set Annotation Dialog box
Change the Alignment to Roadway 2 and do not use station limits.

H. Select the Advanced Tab. Enter the Prefix SIDE ROAD CURVE # for curve
Number. Select Apply.

I.  Use the MicroStation Move tool to move the placed Curve Data to a blank area
inside the cut sheet.

 Curve Set Annotation

Main | Advanced |

Colurin Row  Prefie Suffiz Precizion Forrnat

[#] Curve Mumber: |‘| | |‘I | |Si|:|eFi| | |
Dswie [ IR J[ I[ e B[men®
[4] Northing: Ul ]mN ] ]z &
[4] Easting: [ ]re ][ ]z &
[7] R adivs: o]l Je=][  Jloz B
[¥] Deqree af Curve: |'| | |4 | |D = | | | |EI.'|2 v|
uctosc [ s |- |[ e v
Clsuperelevation: 1| [15 [[ || |01z ~|[s0x v
Cssstosc 1 1[5 || || e v
e [ ([0 ][ | e v
. U Jm L J oz &
(s DAz I 10 oz H
s HENERER
Floeka Left  [1 |[3 |[oete || |[o1z ¥

Right: ]
[#] Tangent Length: |1 | |? | |T = | | | ||:|_12 v|
[ ] External Distance: |1 | |1|:| | | | | | ||:|_12 v|

[ Apply ] [P‘references...] [ Cloze ]

Figure 10-11 Curve Set Annotation Advanced Tab

J. Next annotate the two intersecting alignments. Select Drafting > Place Alignment
Intersection Note. Click Apply and follow the Prompts.

K. Close the dialog Box when complete.
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10.4.3

A

B.

L. Open the file HW_MSH_123 1234 PLN-2.dgn and annotate the last curve using
the Curve Set Annotation command.

Placing the Vertical Geometry Annotation

Open the file HW_InRoadsXM.dgn and use the MicroStation view controls to window
in on the Profile.

Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

Select the Profile Set. Do not turn on any of the Limits.
Click Apply. The vertical alignment is annotated. Click Close.
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T View Vertical Annotation

GETY | Fointz || Curves || Tangents || .ﬁ.ffi:-:es|
Harizantal Alignment: |Hnadwa_l,l_1 V|ﬂ

Wertical Alignment: |Hnadway_1 v | ﬂ
Frofile Set: |Hnadway_1 v | ﬂ

Lirnitz
[] Station

Start: |-|-|+|:||:| |ﬂ
Stop: 26450 | %]

[ Apply ] [Preferences... ] [ Cloze ]

Figure 10-12 InRoads View Vertical Annotation Dialog Box

10.4.4 Placing the Beginning of Project and End of Project Profile Notes
A. Select Drafting > Place Profile Note.

B. Choose the Profile folder and select the note BOP, click on the bottom right arrow to
expand the box.
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"% Place Profile Note
File  Edit
Mate File:
= 24 Yeh3dgs BACTDOT projectsh399 |nstructor_ ~
e 5
=-423 Profiles :
[0 Alignment Name
[ eoP Hal
= p
7] Elevation =
m EQOP Dynamics
= m E wigting Ground call out [ ] Ratate
[ Limit of Corstruction ] ;
] Proposed Grade call out = [ Ormit Autofiip
-7 Storm and 5 anitary []5cale
#1771 Sartinns ] :
Fal 3 [ ] Multiple Leaders
9
Mate:
BEGINNING OF STATE PROJECT NO. Izl M| =
{Delirniter}
{FSEP'fTﬁig.hf.lD PROJECT NO. (3]
(4] (5 (8] (]
o JLJ[J
L ) i 1-
A & x| | &
Inzerts:
- Computed % alues
[ Sharm and Sanitary Stuctures
o ser Tent
Sort Uzer Test

Figure 10-13 InRoads Place Profile Note Dialog Box

Input the State Project Number and Federal Project Number

Click Apply and follow the prompts. In the profile window data point at the on the first
PVI and place the note.

Choose the Profile folder and select the note EOP, click on the bottom right arrow to
expand the box.
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Input the State Project Number and Federal Project Number

Click Apply and follow the prompts. In the profile window data point at the on the Last
PVI and place the note.

Label Proposed and Existing Ground
Select Drafting > Place Profile Note

Choose the Profile folder and select the note Existing Ground call out, click on the
bottom right arrow to expand the box.

Click Apply and follow the prompts. In the profile window data point on the line
representing the existing ground and place the note.

Repeat for Proposed Grade call out. In the profile window data point on the line
representing the proposed grade and place the note.

126



VOLUME Il - SECTION 10

10.4.6 Display crossing Features on the Profile

Select Evaluation > Profile > Update Profile

Toggle on Display On and click on Projected Feature.
In the Surfaces area select existing

In the Crossing Features area select all the pipe features.

In the Bandwidth Offset area Enter -200 for the Left Offset and 200 for the Right
offset

Click Apply and Close

mo o w >

n

G. In MicroStation zoom the window to the Profile.

T Update Profile

Profile Set:
|Hnadwa_l,l_'| " | ;ﬂ Mode: () Refresh (&) Display On (3 Display Off
23 Update Profile aurfaces:
: Surface M ame Description
Offsets Drefault
Crogsing Features Sideroad Created from roadway de...

g Projected Features SuEerelevatinn Created from ru:uadwai de...

Projected Features:

Hame Style Drezcription = i’
CES LGS CT GEODETIC SR
CMPE
CMPE119
CMPE
CPT CONTROL POINT [T
CPT1 COMTROL POINT [T
CPT2 CONTROL POINT [T... I

B andwidth
Left Offzet: ._q;._l Include Features:

i Filter...
Right Offset: | 200,000 f_l © Inside Band L

Fib Eealass ) Outside Band

—J

[ Apply J[ Cloze ][ Help

Figure 10-14 InRoads Update Profile Dialog Box
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10.4.7

SECTION 10

Label existing features on the profile

A. Select Evaluation > Cross Section > Annotate Feature In Profile. Click on Annotate
and select all the features except the stream features

T Annotate Feature In Profile

Prafile Set:
| Roadway 1

v 4]

a Annotate Feature [n Profile
' General

[ Points
{7 Line Segments

Surface: | existing

Features:

RCPE
RCPF
RCF
RCFI

RCPF
RCFI
RCPIG4

121K CMP

24IN RCP

Dezcription

RRE PI...
CORR FI...
RF FI...
RRE PI...

Filter. .

[ Apply

] [F'referenu:es... ] [

Cloze

J |

Help ]

Figure 10-15 InRoads Annotate Feature in Profile Dialog Box

B. Select Points and make sure Feature Description is toggled on. Click Apply and Close

& Annotate Feature In Profile

Profile Set: Justification; | Top Laft g |
| Hoadiial. | b |f-! | Object | Calurnh | Row | Prefiz | Suffix | Precizion | Format |
{23 Armotate Feature In Profile [ Index - - ! !
Garatal L] Centerline Station 1 2 CL Stn niz FT+EL. 8%
Arnintate [] Feature Shation 1 |3 Fea Str| I P | satszas
& 5] Paints |:|_ Left Harizontal Offzet 1 |4 ff L
: - B General Right Haorizantal Offset | _ il
[ Line Segments [ Elewvation 1 |5 Elev 01z
“27 Frame [ Feature Mame 1 B
B Feature Description 1 |7
[ Feature Style 1 g
] Dirop Station Equation Mame
[ Apply ] [Preferences...] [ Claze ] [ Help

Figure 10-16 InRoads Annotate Feature in Profile Dialog Box
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C. Window in on the pipe between 14+50 and 16+30. Use MicroStation tools to clean up
annotation. Delete, move, and rotate the text as needed.

D. Use MicroStation and Copy the bottom line of the 15” CMP to the top of the pipe. Copy the
line for the top of the 24” RCP

H"'""; r|'1| I|

IEl H;' Nz
8| f)\' RCP

b 1,

. 24N RCP _
T, S r'r"' —
\ H ,|-|| -~

NI T

Y
ZHARCR \E-' ¥
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Section 11 Cross Section Sheets

Typically, CTDOT generates cross sections at 50-foot intervals and at each driveway. In the lab
exercise below, a standard set of cross sections along the example project mainline will be
generated. These cross sections will show the existing ground surface model as well as the
proposed surface model. Also, the cross section to CTDOT standards will be annotated.

The typical final cross section sets are cut perpendicular to the mainline horizontal alignment. The
original ground surface is represented with a dashed line. The proposed surface is represented with
a solid line. InRoads Version 8.7 and later has the ability to draw components for the proposed
pavement and curb. Standard final cross sections are annotated with the centerline elevations,
transverse slopes of the proposed pavement and roadside.

Final cut sheets can be created using the command Create Cross Sections. This command is used to
extract cross sections along the active horizontal alignment. Multiple cross sections are extracted
and displayed with the CTDOT standard cell border.

11.1 Lab 17 - Generation Cross Section Sheets

Before starting this lab the following will need to be completed.

Labs:

1-3 Lab 1 - Starting the InRoads Application

1.6 The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project Defaults)

Open InRoads files:

Completed_ Vertical.alg.
Completed_ Superelevation.dtm
SV _Suface.dtm

The file HW_InRoadsXM.dgn should now be opened in MicroStation XM along with InRoads
XM.
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11.1.1 Sheet Creation
A. Select Surface > Surface Properties. On the Main tab select the surface Superelevation.

Select the Advanced tab and change both the Cross Section and Profile symbology to
P_SURF_DESIGN. Toggle on Use Features Only. Click Apply.

"t Surface Properties.

Main | Advanced |

Surface: | Superelevation w

SE;;S;DISDZEEIT:_SUHF_DESEN -v||] [#] Use Features Orilp
Prafiles

Cumbiology: |P_SUHF_DESIGN YH:I [ ] Lock Symbologies

Offzet Distance Symbology Color  Offset Distance Symbology Colar
000 | | Defaut “I[] % joooo | [pefau v|[ ]

0000 || Defaul v/[] oo | Defau v[[]

0000 | Defaul v/[] " |ooo | Defau v[[]
%0000 || Defaul v/[] 12000 | Defau v[[]
5 0000 | [Defaut v[[] 1%[ooo0 | Defau vI[]
& 0000 | [Defaut v[[] 1% [oom0 | efau v|[]
7 (o000 | [Defaut v[[] 1% (oo | efau vI[]
& 0000 | [Defaut v[[] 18 [ooo0 | Defau vl[]

[ Apply J[ Cloze ]

A. Create a new the MicroStation file in the folder MSta_Contract_Sheet_Files and name it
HW_MSH_123 1234 XSC.dgn.

B. From the InRoads main menu select Evaluation > Create Cross Section and load the
InRoads Preference Highway Xsc Bdr Format.

C. Inthe General settings, toggle on the surfaces Superelevation and existing.
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T Create Cross Section

reate Cross Section b oadway_
&3cC Crass Sech Set Mame: |F| dwan 1 |
g General i
Souce Create: |Winu:|u:uw andData  » |
Include Intervat: 50,000 4]
[ Controls i
Left Offzet; .
[ Custam | 70.000 |ﬂ
7 Layout Right Offset: |?|:|_|:||:||:| |ﬂ
% EH.ZS “ertical Exaggeration: |-|_|:||:||:||:| |
ri
[ Detailz [ ] 5how Data Outside Elevation Fange
0 asci Surfaces:
Object Mame
L1 Default Drefault BvL
B4 Superelevation Default BY'L
B existing Y
All
MHone

Apply ] [F'referenu:es...] [ Cloze ] [ Help

D. In the Include settings toggle on Projected Features and input 25 for Ahead Band and
Back Band.
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.-T Create Cross Section

25 Create Cross Section Surface
| General Crossing Features
% ;an?:LIJL:EEe [ ] &djust Range
[ Controls Projected Features
Cuztom
g faii Ahead Band: |25_|:||:||:| | =
[ Axes Back Band: |25_|:||:||:| | ey
g g::ails Components
-{F3 Asci [ ] &nnatation
[ ]+alumes
Starm and Sanitary
[] Crossing Stuctures
[ ] Projected Structures
ihead Band |'||j_|j|j[| | =
- -
Back Band: |'||j_|j|j[| | -7
[ Apply J [Preferences...] [ Cloze J [ Help J

E. Select the Layout folder and Sheet Border. For the cell name select
Contact BDR_XSC.
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This cell is being pulled into this list from the cell library CTDOT _Standards workspace
\CTDOT_Standards\Standards\cel\CT_xsection_border.cel. If the cell does not appear,
Contact BDR_XSC, and refer to Section 17 behind the scenes(?).

F. Select Apply and follow the prompts.

- Create Cross Section [’._||E|r'$__<|
5 Create Cross Section Barder Example
General (O Shape S [ — I
Source
—— () CellName: | Contract BDR_XSC + |
[ Controls () Rieference File:
[ Custom | |
5 Layout =
Gene.ral Orientation 1 [
Spacing
Sheet Border
Sheet Layaut
Sheet Range
Sheet Annatation | |
[ txes
7 Girid | |
[ Details
0 AsCl Symbology:
Object M ame
[ Apply ] [F'referenu:es...] [ Cloze ] [ Help

Figure 11-1 Create Cross Section - Sheet Creation

11.1.2 Redisplaying Features on Cross Sections

The stream line style and the points may look very big to scale this down set the following.
A. Go to Tools > Named Symbology and edit STREAM
B. Change the Cross Section Line and Cross Section Point symbology as shown below.
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& Edit Mamed Symbology

Name:  [STREEM [ Ay
Description; |STFEE.-‘-‘-.I'-1 |
Symbology
< Previous
e ol
Default Line S WATR_ STREAM |
Default Text S WATR_WATER_TH BvL
Defaul Point Not Initialized
Flan Line Mot Initialized
Flan Text Mat Initialized
Plan Paint Y WATR_STREAM ]
Frofile Line Mot Initialized
Profile Text Mat Initialized
Profile Paint Mat Initialized
] ection Ling 5% WATH STREAM
Crozs Section Text S WATR WATER_Tx B'L
Crogz Section Point 5% _WATR_STREAM BHL

| Uninitialize | | Edit. |

= Line Symbology

Lewvel:

Color:
Line Style: |STHE.-’-‘-.M v|

Help
[¥]Seale: |0.1250 |

Wweight: ——[(jByLevel b
CTFill
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T Point Symbology |Z”E|[5__<|
Syrnbal Cell
Display: | 5yrbal v
Level 5y _wATR_STREAM v| -
- - Help
Calor; | ByLevel | |:|
"-.-'-.-"Eight: [D]E_‘,‘LE'-.-'E' o I:l DiSl:I'El_'r'Z
Fant: W
Character: | | | %
Height: 0100 |— | |——|.|"
Wwidth: | o100 |_|i-‘ | |J
Rotation R otation
{*) Angle Felative to Object
() &bzolute Angle
Angle: | poo0.0" | | |

C. Go to Evaluation > Cross Section > Update Cross Section and refresh the STREAM
crossing and projected features on the displayed cross sections.

11.1.3 Annotating Cross Section Sheets

The Backbone
A. From the InRoads main menu, select Evaluation > Cross Section > Annotate Cross
Section (See Figure 12-7).

B. Set the Pen Lock on and Delete Ink Lock Off.
C. Select the Highway preference.

D. Under the General folder, select the Roadway 1 Set and toggle on the Surface
Superelevation.

E. Under the Segments folder choose Annotate. Hold the Control Button down and select the
features on the backbone. Click the Apply button.
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-Tjnnnta:te Cross Section

Crozs Section Set: Crozzing
| DRAIN_T v| #| | Name Style Description +| :
] ... Created by roadway ...

5] Annotate Crozs Section
= General
(7] Points
475 Segments
£ General 5 _ i i IR -d by o =
o g Annotate ) d by roadway ...
(7] Features
B Frame

[ Apply ] [Preferences...] [ Cloze ] [ Help ]

Figure 11-2 InRoads Annotation Cross Section Dialog Box

The Sideslopes
F. Select the Highway Xcs Sideslope Annot Preference.

G. Under the Annotate Cross Section folder select General and toggle on the Surface
Superelevation.

H. Under the Segments folder / General, make sure the Minimum Annotation Width is set to 1.
This will exclude the small curbing sections from getting annotated.

I.  Under the Segments folder / Annotate, select all right side features from the EOR_rt out to
the cut/fill point. Click the Apply button.
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T Annotate Cross Section

Crozs Section Set:

Crozzing

v+

| Roadway 1

25 Annotate Cross Section
i General
{77 Points
425 Segments
i B General
i g &nnotate
|7 Features
{23 Frame

Mame
BCPC_It

Style
P_RDw_BCPC

P_ALG_CEMTER...

P_ROWw" ELIT

F'_FIWY_SHDH
F_RDWY_SHDR
P_RDWY SNO..

Dezcription

Created by roadway ...
Created by roadway ...

Created by ioadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by ioadway ...

[ Apply

] [Preferences... ] [

Cloze

J

Help J

J.

Figure 11-3 InRoads Annotate Cross Section Dialog Box — Right side of road

Under the Segments folder/ Annotate, select all left side features from the EOR_It out to the
cut/fill point. Click the Apply button.

T Annotate Cross Section

SMOW It
SHOW _rt

P_RDw"_FILL
P_RDw"_SHDR
P FIDW'Y SHDA

P_RD'WY_SNO..

Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway ...
Created by roadway .
Created by roadway ...

Crosz Section Set; Crozzing
| Roadway 1 b | ﬂ M ame Style Dezcription ﬂ m
o o = T Filter.. |
5] Annotate Cross Section BLEC It Lreated by roadviay ;
----- Ge.neral _ ) ] Created by 1o
[ Pairts CUT_rt P_ROWY_CUT  Created by roadway ..
/4 Segmerts Ditch Backslope_rt ~ P_RDwY_SDITC... Created by roadway ...
b General Ditch Bottomn_rt P_RDWw_BDITC... Created by oadway ...
------ & kot ate Ditch Foreslope_rt F RO SDITC...
-9 Features Created by roadway ...
{7 Frame

[ Apply

] [Preferences... ] [

Cloge

J

Help

Figure 11-4 InRoads Annotate Cross Section Dialog Box — Left side of road
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12:1

Figure 11-5 MicroStation View of InRoads Annotated Cross Section

&

x|

Symbaology Mame: L
Teut Style: w
Lewvel SV _DRAN_DRAM_T »

Colar; 7 |:|
Weight: _— w
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) Angle Relative to Object (%) After Fotation
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T Text Symbology |g|
Combiolagy M arme: | v| [ 0K ]
T et Style: | v | m
Level: Sy DRAN_DRAM_TH w
Colar; I? | .|
“Weight: o w
Font: A W ORKING w
Justific-ation: Laft Canter w
Height 0.400 |—

Wwidth: | 0,400 |—'-rl
Line 5 pacing; ||:|_2|:||:| |
[]view Independent
Raotation Offsets
) Aingle Relative to Object (%) After Rotation
(*) Abzolute Angle () Before Raotation
Angle: Harizontal:
Vertical:
Station
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& Text Symbology

t3

Combiolagy M arme: |

#

Ok

J

angle: | 000000

T st Style: | T | [m]
Level |5_DRAN_DRAN_TX v|
- - - Help

ok = O
YWieight: 2 3
Font: A& WORKING v
Justific-ation: Laft Cantar "
Height: 0,400 |—
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[]view Independent
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Feature Description
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Volume Ill - InRoads Storm and Sanitary

InRoads has a product add-in Storm & Sanitary, this product has resource files that have been
configured with CTDOT standards. InRoads Storm & Sanitary (S&S) has the ability to create
physical 3-D models of storm sewer systems within a MicroStation environment. Digital Terrain
Models (DTMs), alignments and a customized CTDOT resource files are used to create the models.
S&S can analyze or design these systems; however, at this time StormCADD remains to preferred
application at CTDOT. S&S is currently being used for layout proposes only, and can be displayed
and annotated in plan views, profile views and cross sections sets. A future task of Engineering
Applications is to analyze the S&S design output computations and ensure that the CTDOT
drainage design standards are met. If the results show that S&S meets the CTDOT design
standards, then S&S will be a viable digital design application



Section 12 SS File Management

The resource file CT_structures.dat has been provided for use. This structure file has been
populated with standard CTDOT catch basins and pipes information. The sizes and information
match the current standard detail sheets that are provided with the project contract.

After the creation of the 3-D model the drainage system can be displayed and annotated in plan,
profile and cross section views.

Prerequisites:
e A 3D MicroStation file populated with roadway and or site features.
e A horizontal alignment in InRoads Format (alg)
e An existing and or proposed DTM’s

12.1 Lab 18 — Getting Started

A. From the InRoads Menu Bar Click Tools > Product Add-Ins. Select Bentley InRoads Storm
& Sanitary and toggle on Persist Product Add-Ins on Exit. Select the OK button.

| File Surface Geometry Drainage Survey Evaluation Modeler Diafting Quantiies Tools Help

T #ML Reports r
<Unnamed: v B= =
= @ \ )’/( . A &8 Yiew XML Reports...
Tracking 2

Mamed Symbology Manager

.-: Product Add-Ins @ Preference Manager...
2
Available: e Style Manager..
i P — MNamed Symbology Tools +
I:‘ Bentley IR ail 2 dition

|:| Bentley InRoads Bridge > Edition
|:| Bentley InRoads Site =M Edition

% Highlight &l [rk.
|E Bentley InFloads Storm & Sanitary =M Edition ﬂ*q Eobvart Panellollilks
@ Bentley InFioads Survey XM Edition =

' S Highlight All Pencil
[ e ]

@ Remove User Data...

Locks 3
[rescription =
Bentley InRail provides a comprehensive zolution for ll rail projects and Drainage >
offers advanced DT capabilties plus associative alignments, s
uzer-defined typical sections, parametrically diven decision tables, and E Survey Options...
more.

:: P RunMacro...
| H#3 Application Addns... S
. | Persist Product &dd-ns on Exit @ Product &dd-ns.
- = Customize...

m Options..

Global Scale Factors...

Figure 12-1

B. Open your RWK (Project File). This should automatically open the alignment and DTM
files. If you do not have a RWK, open the ALG and DTM files individually.

C. From the InRoads Menu Bar Click File > New. Select the Drainage Tab. For Type select
Drainage Database and type in a name and Description. Click Apply and Close.
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| Surface || Geometry | Drainage | Survey Data|
Type: | Drainage Databaze v | [ Apply ]
Name: | [ Hee | = Bentley InRoads XM Edition
Deszcription: | | File Surface Geometry Drainage  Sur
T abile: Pipe <Unnamed: ~ 'g
Figld Type: Teaxt 7 f’“ f‘k :3" _":‘T Bv E'
Field M arme:
----- #F Pumps Close
[ Areas
: Zones 4
3 oranage | Bk survey [ = <
Figure 12-2 Internal Name Figure 12-3 External File Name

D. On the bottom of the InRoads Workspace Bar scroll to the Drainage tab. Right click on the
Internal name and click Save As... Type in a file name, Click Save and Cancel. Add this
file to the RWK. If you do not have a RWK create one now.

E. On the InRoads Menu Bar click File < New. Select the following:

Type: User Data Field

Table: Inlet

Field Type: Text

Field Name: Type in the word Suffix. Click the Apply and Close
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| Surface || Geu:umetr_l,l| Drainage | Survey Data|

Type: |L|ser Drata Field V| [ Apply ]
M amne: | | [THJ]
Dezcription; | |
T ahble: | Inlet w |
Field Type: | Test " |
Field M arne: |5uffi;.; |

Cloze

Figure 12-4
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Section 13 Lay Out Tools

The Lay Out Structures command lets you interactively place drainage structures, such as pipes,
inlets, and manholes. This command is generally used once you have populated a 3D MicroStation
file with roadway and or site features, created a horizontal alignment, and have loaded existing and

or proposed DTM’s. After creating your drainage file, use the Lay Out commands to place the
structures needed to design your drainage system.

13.1 Lab 19 - Drainage System Layout
Before starting this lab:

e Turn your Style Lock On

e Make the alignment active for the roadway you want to place drainage on
e View needed Proposed Roadway Features

e Window your MicroStation view to the location you would like to start

e Your MicroStation Depth lock turned is off

13.1.1 Placing Catch Basins
A. On the InRoads Menu click Drainage > Lay Out...

B. On the Drainage Lay Out dialog box select the Inlet tab, Click Options... on the bottom of
the dialog box
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L Drainage Lay Out

| Curve Fipe || M ulbiple Junctions || Pipe by Slope
| Fipe || Channel || Culvert || Manhole et

Inlet 10: ||N3g | Help

Location

Marthing:
E azting:

Elevvation: | non ft

+

] Conmect to Existing Stuctures

Aingle: | "ooon.0” | #
Longitudinal Slope: |E|.E||jz |ﬂ
Tranzverse Slope: |E|.E||jz |ﬂ

Connecting Pipes
[ 4dd Connecting Pipes

By Slope |D_DDZ | By Elevation

zer Data Field: Fay ltem

IJzer Data Yalue: | |

Izer Data Field: |F'ay Item v|

User Data Walue: | |

Apply [_ Optionz... ][ Cloge ]

Figure 13-1

C. Choose Type, standards have been set up for only Grate and Combination.

= Drainage Options

| Gemeral | Stucture Dz || Pipe || Channel || Culvert || Manhule|
Purmp Inlet | Gutter Section || Area || Zone || Dezign |

Drainage Stiuctures: |4 Eng DatatInRoads\ER_IRSINCT _structures.dat |

Type: Combination w

Class: Curb Opening b

Grate %
Clazz Deszcription: Combination

tedian Drop
[arate Size [L =W Catchpit RELa]

T
Effective Grate Size: 231 21.35 21 =135
Wault Shape: Box
Figure 13-2
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D. Choose Class. The following page provides detailed information on each selection.

s Drainage Options

General Structure (D Pipe Channel Culvert b antole
Purnp Inlet [Futter Sechion Area Zone Design

Drainage Stuctures: |34 Eng DataMnRoadshER_IRSINCT _stuctures.dat

Type: Carmbinatian w

Clags: C CE () v | CCB [rta)

Clazs Description:

C DB (B]
Grate Size [L = 'W]: E EE gg:: : H:-;t% 231 %1.35
Effective Grate Size:  |C CB DBL I [Ik&y) 231135
C CE DEL I [E]
Yaulk Shape: RND C CE [lk)
Waulk Size [L 2w x T ENCE [I:,LE]B (KE) ft w0 f w0 in
Placernent Offset: E EEB gtgﬂl (1)
C CE DEL I [rtB]
C CB DBL I [rtd)
C CB DEL I [rE]
RMD CCE [rta)
Pairk Style: RND CCE [tB]
Yault Inzide Style: F DR&IMN CCE I
Figure 13-3
Combination
TYPE "C" CB
C CB (ItA) — Left Side with Grate Type A
C CB (ItB) — Left Side with Grate Type B
C CB (rtA) — Right Side with Grate Type A
C CB (rtB) — Right Side with Grate Type B
TYPE "C", DOUBLE GRATE - TYPE I TOP \\J//
C CB DBL | (ItA) — Left Side with Grate Type A
C CB DBL I (ItB) — Left Side with Grate Type B
C CB DBL | (rtA) — Right Side with Grate Type A
C CB DBL I (rtB) — Right Side with Grate Type B
TYPE ""C", DOUBLE GRATE - TYPE Il TOP
C CB DBL 11 (ItA) — Left Side with Grate Type A
C CB DBL 11 (ItB) — Left Side with Grate Type B
C CB DBL Il (rtA) — Right Side with Grate Type A
C CB DBL Il (rtB) — Right Side with Grate Type B
SPECIAL ROUND TYPE "C" CB
RND C CB (ItA) — Left Side with Grate Type A
RND C CB (ItB) — Left Side with Grate Type B
RND C CB (rtA) — Right Side with Grate Type A
RND C CB (rtB) — Right Side with Grate Type B
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Type “A” Grates shall be used on all Type “B” Grates shall be used on all
roadways where bicycle traffic is limited access highways
allowed

Grate

TYPE "C-L" CB

C-L CB (A) — Grate Type A
C-L CB (B) — Grate Type B

TYPE "C-L", DOUBLE GRATE - TYPE I TOP
C-LCBDBL I (A — Grate Type A
C-LCBDBLI (B) - Grate Type B

TYPE "C-L", DOUBLE GRATE - TYPE Il TOP
C-LCBDBLII (A) — Grate Type A
C-L CB DBL Il (B) — Grate Type B

SPECIAL ROUND TYPE "C-L" CB
RND C-L CB (A) — Grate Type A
RND C-L CB (B) — Grate Type B

Figure 13-4

E. Adjust Depression height for type of curbing being used. Check the latest catch basin details
sheets to verify all measurements. After selecting Type, Class and Depression click Apply

and Close
2 inch Depression 1 inch Depression
BCLC Stone Curbing
BCPC Granite Slope
Concrete Curbing Curbing
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T Drainage Options

| General Structure Dz || Fipe || Channel || Cuabyert || Manhale|

Pump Inlet | Gutter Section | Area | Zone | Design |

Drainage Shuctures: |$\_E nig_D atailnFoads\EF_IRSICT _structures.dat |
Tupe: |Eu:um|:uinatiu:un v|
tlazss | CCE (4] | CCB ()

Claszz Description: TYPE "C" CR

Grate Size [L = w); |2_3-| %1.35 v| 2314135
Effective Grate Size: 2231 %1.35 24 w135

Wault Shape: Box

Wault Size (L« « T) 4.000 % 3.000 » 8.000 ft w ft s in
Placement Offset: -0.850

Grate Cover: 0.000 A4

Perimeter Factaor: 100,000 4

Paint Style: P_DRAIM_CCE_rt

Walt Inside Style: P_DRAIM_C CB_rt
Wault Outzide Style: P DRAIM_CCB_rt

Connection Paoint:

Drop Acrozs:

M axirmurn D epth:

Stand Height: £ Intercept Flow: i

Depth belaw [revert: ft  Top Height: ft
Orientation

() Perpendicular to Alighment ) &ngle:

(®) Parallel to Alignment | 00000 |ﬂ

[ Apply ] [ Freferences. .. ] [ Cloze ]

Figure 13-5

F. On the Drainage Lay Out Dialog Box click on the large pick button in the Location area.
Select the feature you would like to place the catch basin on. Follow the prompts to accept
the input.

G. To place your next catch basin. Click options to change the Type, class or Depression and
select your next location
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e Drainage Lay Out

| Curve Pipe || Fultiple Junctions || Fipe by Slope |
 PFipe | Charnel | Culvet | Manhole | Inlet
Inlet 1D ||N3E| |
Location
Marthing: | a0 |
Easting: ||:|_|:||:| | +
Elevation: ||:|_|:||:||:| | ft

[ ] Connect to E xisting Structures

Angle: | oo | #|
Longitudinal Slope: |EI.EIEIZ |ﬂ
Transverse Slope: ||:|_|:||:|fg |ﬂ

Connecting Fipes

[]Add Connecting Pipes
By Slope ||:|_|:||:|;t; | Ey Elewvation
I1zer Data Field: Paay [t

zer Data ' alue: | |

Uszer Data Field: | Pay [tem hd |

zer Data ¥ alue: | |

Apply [ Options. .. ][ Cloze ]

Figure 13-6

13.1.2 Placing Pipes
H. On the InRoads Menu click Drainage > Lay Out...

I. Click on the Pipe Tab. Select the Options Button... on the bottom of the dialog box
J. Select the desired Shape, Material & size. Click Apply and Close
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s Drainage Options

| Pump | Inlet | GutterSection | Area | Zone | Design |
| General | Stucture 1Dz [ Fipe | Channel | Culvert | Manhale |

Drainage Stuctures: |3 Eng_DatahrRoads\ER_IRSIVCT _structures. dat |

Shape: | Circular hd |

Material ||:“:|:u vl RCP
Material Description: B ainfarced Cancrete

Size [w 5 T 112,00 & 1.7500 | 12.00%1.7500
R oughness: 0.012000 0,07 2000
Center Style: F_DRaIN_FIPE_CEMTER

Inzide Style: P_DRAIM_RCP 12"

Outzide Stple: P_DRAIM_PIFE_OUTSIDE

Minimum Slope: |EI.5EIZ |

b axirmum Slope: |-||:|_|:||:|jg |
Minimum Cover: |1 B | ft
b aimumn Cover: |2|:|_|:||:||:| | ft

[ Apply ] [Preferences... ] [ Cloze

Figure 13-7

K. Click on the ID pick buttons to set the Upstream and Downstream Inlets or select the
Northing and Easting pick buttons for free ends. Follow the on screen prompts.

L. Adjust Invert In, Invert Out and slope as needed. Click the Apply button.

M. Move on to placement of next pipe, if the shape, size or material is changing click the
Options button to modify criteria

152



VOLUME

13.1.3

SECTION 13

e Drainage Lay Out

Curve Pipe || Fultiple Junctions || Fipe by Slope |
Fipe | Channel | Cubeett | Manhole | Inlst |
e |
Location
Ipztream Downiztream
ID: [IN40 | 4] [INa3

Notthing: | 73744292

N R

Easting: | 535329.14

|| 8333010

Iﬂ
g

[ ] Use 5offit Elewations

& et In;

O Irveert Qut;

) Slope:

[zer Data Field:

dzer Data *falue;

[ ] Lateral Connection

|223.053 |

| 224.341 |

|-16.88% |

Pay [tem w |

W ater flowing againgt glope

[

Apply

] [ Options. .. ] [ Cloze

View Drainage Tool

Figure 13-8

This tool is used to view your drainage network in plan only.
A. Turn style Lock ON.
B. On the InRoads Menu Bar select Drainage > View > Drainage...
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% Bentley InRoads XM Edition

File Swface Geometry | Drainage  Survey  Ewval Lyantities Tool:  Help
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Figure 13-9

13.1.4 Annotate Structures Tool
This tool is used to annotate your drainage network in plan only.

A. Turn your style lock OFF. On the InRoads Menu Bar select Drainage > View > Annotate
Structures...

B. Click Apply and window your MicroStation view to see the annotation.

Drainage  Survey Ewaluation Modeler Drafting Quantities Tools  Help

WMiew v| ‘Zs Drainage...
B L La ter Window an Structure. .
3 Edit/Review...

i'iﬁ,'. Annglate Structures. L

\ ~~, Highlight Contributing Structures

M etwark,
= +'| Highlight &ttached..
Elawes v Sge Highlight Contributing Inlets 1
LI tiliti ¥ i
— ., Flow Direction Armows. ..
¢&; Bename Drainage... i@ Flow Mearest Capacity. . M
ﬁ .
wy Pond Routing.. S, Athibute Prefix

Figure 13-10
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13.1.5 Edit/Review Tool

The Edit/Review command lets you modify/review the parameters for InRoads Storm & Sanitary

drainage structures.

A. The style Lock Should be ON.

B. On the InRoads Menu bar click Drainage > Edit/Review..., Double click on the pipe or inlet
in your MicroStation view you wish to edit

Or

On the Feedback Pane double click on the of type element (Inlets, Pipes) then right click on
the ID and select Edit/Review

C. The Edit/Review dialog box will appear, now you can tab through the dialog box and adjust
as necessary. Try the Following:
e Review all the information associated with a selected drainage structure.
e Type a description of the structure as well as an installation date and service date.
e Edit values and apply the changes to the structures.

— Bentley InRoads XM Edition

v

Fille  Surtface Geomety | Drainage Survey  Evaluation Ma
<Unnamed: Wigw .
Fofee I B mh | psh LavOu.
= @ Drainage - 89IM| Stucture .
%y Pipes M etwnrk. R
W Channels Flome l
B Culverts .
%5 Manholes Utilitiess ,
— ¢Z; Rename Drainage. .
& Pumps
M Areas % Pond Routing...
i Zones =
Figure 13-11

13.2 Structure Tools

~% Bentley InRoads XM Edition

Filz Sufface Geometry Drainage Survey Evaluation Modeler Drafting  Quant
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P e

bin] Inlet Tvpe I

= [ Drainage - 89INRDADS | | 5[ —
=y Pipes B I40 EditfReview, .. C
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W Fumps & s Combination c
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& NS0 Combination R

P4 Preferences | (8 Drainage | ¢ » <

12 =12 13 12 18]

Toqggles the Feature Filker Lock

Figure 13-12
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Move Structure

The Move Structure command lets you move a junction or structure within the drainage network
using a rubber-banding technique. InRoads Storm & Sanitary automatically updates the design to
reflect the new locations.

When a junction is moved, the bottom elevation is maintained. If a surface is loaded and if the
structure being moved is a manhole or an inlet, the top of the structure is maintained relative to its
original position with respect to the surface. For example, if the top of a manhole is 2 feet above the
ground surface, the manhole still has that elevation after it is moved; however, its depth is adjusted
to compensate for any changes in ground elevation. In all cases, the lengths, slopes, and end
coordinates of all connecting structures are updated when a junction is moved.

When a pipe, channel, or culvert is moved, the end of the structure nearest the new location
becomes dynamic and the other end remains fixed. At that point, any structure connecting to the
dynamic end also becomes dynamic at the junction and fixed on the opposite end. Pipe-to-pipe
connections (Y junctions) cannot be moved using the Move Structure command.

Insert Structure

The Insert Structure command allows you to insert manholes and inlets into your drainage network.
The insert tool lets you insert a junction into a selected pipe. The selected pipe is divided creating
two pipes that meet at the new junction.

Delete Structure
The Delete Structure command deletes a selected structure, including any labels and/or text
associated with the structure from the active design.

—x Bentley InRoads XM Edition

File Swface Geometry | Drainage Swrvey  Ewaluation  Modeler Drafting  Guantities Tools  Help
<Unnamed: Wiew ¢ - e B
*‘1*’ La-'_" DUL': . | Description File Mame By wrhiom
S8 Geomelry Proje X Edit/Review.. RichardEH
+ Defaulk Structure v &, Design...
+ InRoadsalG Network v Les Insert.
o R ,;)I, Mu:wfa...
Uiitiss ,| 5 Modify Status..
— # Delete
£Z. Rename Nrainans

Figure 13-13

Lab 18 - Modify Drainage System

13.2.1 Using the Structure Tools

Use the three tools above to modify your drainage network. Be sure to follow the MicroStation
prompts so the new data gets properly input.
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13.2.2

User Data for Inlets

The User Data tab on the Edit/Review dialog box lets you enter data specific to each user for each
type of structure. A user data field was added in section 14.1, this is where atypical structures are
identified. Examples of atypical structures are sumps over 4 feet, overall depth over 10 feet, need
for a heavy duty top.

o w »

D.

Open the Edit/Review Dialog box and click on the User Data Tab
In the User Data Field Click Suffix

In the User Data Value type in the special type of structure suffix

Examples:

(4' SUMP) (MODIFIED)

Ih
Irlet Gutter
Drescription:

|nztallation D ate;

Service Date:

Idzer Data Fields:

[dzer Data Y alue;

Flaw

OVER 10' DEEP WITH HEAVY DUTY TOP

Design | HGLAEGL || Culvert | User Data | Siyles

L

MDD
MDD
S uFfi W

WITH HEAYY DUTY TOP

Figure 13-14
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13.2.3 Modify to Existing Survey Styles

The Styles tab on the Edit/Review Inlet and Edit/Review Pipe dialog boxes allows you to select the
symbology for structure. The symbology determines how the inlet or pipe will be displayed in the
graphics. Each structure and pipe has been predefined with standard proposed symbology. On the
Styles tab an existing structure or pipe can be edited to use existing symbology.

A. Edit/Review on an inlet and Change the Point, Vault Inside and Vault Outside to the
appropriate E_DRAIN style. Click Apply to save

= Edit/Review Inlet EX
[rlet Gutter | Flow || Design || HGLAEGL | Culvert LlserData| Styles I—
Paint; |E_DH,.-L'.,|N_|:_|:E_It v| [ Mew Style... ]
Vault Inzide; | E_DRAIN_C_CE_It w | Help
Yault Dutzide: | E_DRAIN_C_CB_I w |
dpply || Close || EditUp. || EditDown..
Figure 13-15
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B. Edit/Review on a pipe and change the Center, Inside and Outside to the Styles as shown,
Click Apply to save.

T Edit/Review Pipe

| Fipe || Starmn Flow || S anitany Flow || Deszign || HGLAEGL || Izer Data| Styles

Center. |E_DR&IN_PIPE_CENTER v [ Mewstle.. |
Inside: |E_DR&IN_PIPE_INSIDE v Help
Outside: |E_DR&IN_PIPE_OUTSIDE v

| éppw || Close || Editup. ||EdtDown. |

Figure 13-16
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Lab 19 - Profile - Viewing & Annotating Network

Before starting
e Turn your Style Lock On
= Create cut sheet profiles using the Plan and Profile Generator or create a un-cut long Profile
used during the design process
= Make the alignment active for the roadway you want to place drainage on
= Window your MicroStation view to the profile display

13.2.4 Viewing a Network

On the InRoads Bar Menu select Evaluation > Profile > Create Profile...

Click the preferences button. Data point on Proposed Drainage Network and click
Load and Close.

C. Network should be toggled on, use the pick buttons to select your main network
truck line

w >

D. Make sure “Existing Profile” is toggled on

E. Click Apply and select the profile view you would like to display your network on
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T Create Profile

=5 Create Profile
: General
g Source
' Include

M etwark,

i DOffsets
27 Cortrals
[ Axes
2 Grid
[ Detail:
(23 Aso

Create;

() dlignment;

() Graphics

Alignment;

() Multipoint

Alignment;

() ASCI File

%) Metwork

Slighment:

From:

To:

YWindow and Data

DRAIM

[DRAIN

[DRAIN

N

DRAIMN

| () Alignment;

IME5

| ﬂ () Mebwark

IM56

N’

Dirainage Metwork, Reference

(%) Existing Prafile

DRAIM

[ Apply

] [Preferences...] ’

Cloze ] [ Help J

13.2.5
Proposed Drainage

Annotating Network

Figure 13-17

A. On the InRoads Menu Bar Click Evaluation > Profile > Annotate Profile

B. Select the Preference Proposed Drainage Network
C. Select the Apply button
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~& Annotate Drainage Profile

Structure Type: " Setlist | pRaN 2 . | ﬂ [ Apply ]
5. Attribute Prefis | Suffie . Posit.. | Or.  Preci.. Location
Angle 2 Center B
AreaRunoff 2 Center
BypazzFrom 2 Center
Capacity 2 Center
CenterFeature - Center
Contributingtrea 2 Center
Contributings one 2 Center b

Prefix: |:| Fositior: ICI Precizion: |42 "
Suiffis: |:| Order: ICI Locatiorn:

Symbology Position Inzide
Object M armne o Annatate All [nverts at Structures
% EIP?:nnel |B—_\|')L B Digplay [revert Direction Labels
] Culvett o Label Location: afier Suffis |
< £
[] Offzet Annatation

Figure 13-18
Existing Drainage
A. In MicroStation make a section set of all the annotation that should be x

existing L=
B. On the Highway Bar menu select Annotation > Profile > Existing . ~N ’
Drainage 2/
* *
C. Select these tools to Change the Element Attributes and Text y e
Attributes ( :H'
E@, AT
‘I__'.? sl
Is | Annotation | Workflows  Borders < <MDF fl‘l‘_: Y }h_h
Plan DL:’ A W NN .S
Prafile ¥ EXISTING DRAINAGE w) Le;der | R '__:I?t
| #-Section }|  PROPOSED DRAIMAGE wi Leader [ D
Location Plan # || EXISTING DRAINAGE |2 ér '----'3‘,
Drafting Tools v|  PROPESED DRAINAGE - .
T — X *
Figure 13-19 Figure 13-20
13.2.6 Drafting Notes

Before starting
e On the InRoads Menu Bar click Tools > Options...
e Click on the Precision tab and Change Linear to 0
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e Click Apply

A. On the InRoads Menu Bar Click Drafting > Place Profile Note

B. In the Note File Area Select the Profiles folder then the Storm and Sanitary Folder

C. Click on the note you would like to place. Select the Apply button and follow the prompts

Pre-defined Notes
Existing Pipe — leader

Existing Pipe - no leader
Existing Structure

Existing Structure w/ suffix
Proposed Pipe — leader
Proposed Pipe - no leader
Proposed Structure

Proposed Structure w/ suffix

18" RCP —

TYPE € CB (rtA) ™

TYPE C CB (rtA)
WIiTH HEAVY DUTY TOFP

18" RCP —
18“ R_CP

TYPE C CB (rtA) *

TYPE C CB (rtA)
WITH HEAVY DUTY TOP

Figure 13-21

M aote File:

7 Place Profile Note

P 1
SEpy

= 23 Yheh3dgs18ACTDOT _projectsh999_TEST_20C A
23 Plan T
=45 Profiles
- [2] Aligrment Mame

2] Elevation
LB 5 Storm and 5 anitary
: i m Exizting Pipe - leader Dynamicz
m Exizting Pipe - no leader [ ]Rotate
2] Esisting Structure

.
Sethngs..

(] Evisting Structure w suffiz (] Bmit Autofli
i m Propozed Stucture []5cale
C ) Pronnsed Shochore v snoffis ¥ ;
F 3 [ Multiple Leaders
il
Figure 13-22
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Lab 20 - Cross Section — Viewing and Annotating Network
Before starting

e Turn your Style Lock On

= Create Cross Sections in a MicroStation view

= Make the alignment active for the roadway you want to place drainage on

= Window your MicroStation view to the cross section display
Update Cross Section
On the InRoads Menu Bar Select Evaluation > Cross Section > Update Cross Section
Select the correct Cross Section Set and the Storm and Sanitary folder
Toggle Display ON
Select the Crossing and Projected items you would like to display
For bandwidth select Redefine and enter 25 for both back and ahead bandwidth
Click Apply

mmMoOOw>

T Lipdate Cross Section -_||_|r>__(|
Cross Section Set: Mode: () Refresh (3 Digplay On () Display Off
| DRAIN v #| s oo Stop:  22+38
5 Update Cross Section Croszing:
General D Element...  Inside Outside Center » ﬂ
Surtaces _DRAIN_R... P_DRAIN_PI.P_DRAIN_PI.

Components
Crozzing Features
Frojected Features

B, i : i Al
g+ Starm and Sanitary TR oo (7 LTI loool 7 JBATEAIR oo
< >
Praojected:
D Element... | Inside Outzide Center ~ ﬂ
Irlet :
Irlet
Tyl=l8 P
[rlet ) 3 All

[rlet

MHaone

B andwidth

([ tore ]
| | J (%) Use Existing —
| | J ) Redefine -t_'r' gs...

[ Apply ] [ Cloze ] [ Help ]

Figure 13-23
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13.2.7 Drafting Notes

Before Starting
e On the InRoads Menu Bar click Tools > Options...
e Click on the Precision tab and Change Linear to 0
e Click Apply

On the InRoads Menu Bar Click Drafting > Place Cross Section Note
In the Note File Area Select the Cross Section folder then the Storm and Sanitary Folder
Click on the note you would like to place

Select the Apply button and follow the prompts

Notice the Grate elevation takes in account the Depression (for Types “C-L” you will have to
manually put in the depression)

mo o w »
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X B asectauis n——

Maote File:

0] |
|ES|

S e ]
=43 Storm & Sanitany A
I§| CE at Station
(=] CB at Station wh suffis :
] CE Projected
] ce Projected wh suffis E
] MH at Station
Iﬁ MH Frojected Dynamics
] Pipe Irvert In [ ] Ratate
] Pipe Irvert In & Type : _
Iﬁl Fipe lrvert Out (] Orit Autofiip
Iﬁ Pipe lrvert Out & Type []5cale
™ Pine Ture e 1
£ b3 [ ] tultiple Leaders
9
Mote:

[ TYPE {InletClass}
Grate Elev. =[{Elevation}-[{Depression}12]]
[ Sump Elev.= [{invertOut}-{D epthB elowl nvert}]'

i

(] (] (2] (=]

[ (=] [«

HH@EB
OO0

A oo &

Ihsrrts

Figure 13-24
TYPE C CB (ItA) TYPE C CB (rtA)
Grate Elev.=231.279' (4' SUMP)
Sump Elev.= 224.546' Grate Elev.=231.279'
Sump Elev.= 223.000'
18" RCP -
| 29" cm

" Elev.=226.546" P (2
.= : ~2/3
18" RCP / N X1/2)
Elev.=227.000' Elev.=226.000' \

Elev.=225.000

Figure 13-25
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Viewing Thickness of Pipe Material
A. On InRoads Menu Bar select Tools > Style Manager

B. Select P_Drain_Pipe_Outside
C. Select Surface Feature > Settings and toggle On the Items shown on the right
D. Click Apply and Close
E. Update your Cross Section Views
Final Editing

After using the drainage editing tools all profiles and cross sections views with drainage plotted on
them will need to be refreshed with the updated network info.

Use the following Tools
= Evaluation > Profile > Update Drainage Profile
= Evaluation > Cross Section > Update Cross Section

All annotation will have to be deleted and redisplayed.

13.3 Lab 21 - Viewing Drainage as Solids

A. Turn Style Lock Off
B. On the InRoads Menu Bar select Tools > Application Add-Ins View Drainage as Solids
Add-In

On the InRoads Menu Bar select Drainage > View > Drainage as Solids...

Toggle needed items
Click Apply and Close

moo

- J
Include: Pipes

W
s
b anholes

Inlets
Utilities
[ ]Attach Tags

Figure 13-26
F. On your MicroStation view control select Display Mode Smooth
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_
v,

L4

1 Display Maode Smooth

Z Display Maode Wireframe

3 Display Mode Hidden Line

4 Display Made Filled Hidden Line

el %
A
®
®
@

Cpen as ToolBox

Figure 13-27

\a%ﬁ“

Figure 13-28
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Section 14 Drainage Design
14.1 Future
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Volume IV - InRoads Quantity Manager




VOLUME IV - SECTION 15

Section 15 QM File Management

15.1 Future

Section 16 OM Tools

16.1 Assign Pay Items

Use the InRoads tool “Remove User Data” and remove the plan display drainage elements
from Storm and Sanitary so it can be added to Quantity Manager.

On the InRoads Menu Bar select Quantities > Assign Pay Items

Click on the Pay Item Button and browse to the needed catch basin or pipe pay item

Type in a name for the Pay Item

Click the Apply button and choose the MicroStation Elements that correspond with the pay
Item.

Data Point Twice to accept input and right click to finish.

10 | Quantiies Tools Help

17:_'5' Bay [tem Manager. .
[uantity Farmula b anager....

— &= Compute Quantities... —
F B$ Shapes Tool . By

(rt

e #

Azzign Pay lkems. .

El -V Beview/Edit Payltems. ..

B¢ Quantity Manager...

|

s Assign Pay Items

Name: (24 RCp | | spp |

il [ Cose |
Cloze

I arme Description teasurem... -

Help

24" C.C.M. PIPE

[

[] Owerride Measurement: | 7 000

Move on to the next item; type in a new name

Data point on the old pay item and click the delete Pay Item button

Now add the new pay item by clicking on the Pay Item button

Click Apply and follow the Prompts From the InRoads Menu Bar select Quantities >
Review/ Edit Pay Items
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= Scroll through the list and watch the MicroStation Element Highlight
= Edit as necessary

= |f an element was needs to be deleted use the “Remove User Data” tool

Graphic Elements:
pply
ID/Mame Lewvel/Style Cell Mame Tw
12" RCP HR -~ 0ORK-DRAIN-FIPES Line
HRE-&ORE-DRAIN-PIPES
24" CMP HRA0RE-DRAIM-PIPES Line
CLCRB CB_C_pl Cell
CCB 4 Sump CB_C pl Cell
b} *
Mame: 13" RCP |
Fau ltems
M ame Description From Style | Measurem...
0B51013 18" R.C. PIPE Mo
Ovemde Meazurement. 0000

Plan Sheet Call outs

= Open your plan cut sheet file

e On the InRoads Menu Bar select Tools > Options and change the Precision for Linear to 0
e On the InRoads Menu Bar select Drafting > Place Plan Note

= Use the predefined notes under the plan folder to place your call outs
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TPlar:e Plan Note Eh:[gj
File  Edit

Horizontal Alignment; |DH.-“-‘-.IN v|_—¢-J
Surface:; | MEW b | -Eluse
Mote File;

= {23 Shsh3dgsTCTOOT projectsh333 TEST_20C A
g

I 5] Drainage Each call aut
m Drainage Length call out Diwnarmics
[7] General Each call out [ | Ratate
2] General Length call out = . ;
: : ’ : Ot Autafl
m Interzecting Alignment Annotation [1 Omit Autofip
2] Mon-Pay Item call aut []5cale
[ Paid Bu Others call out ;

i aIg sy iars el e [ ] Multiple Leaders

| £

|
|

-

27' - 18" R.C. PIPE

TYPE "C" CATCH BASIN

Section 17 QM Reporting

17.1 Future
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APPENDDIX A

Appendix A Behind the Scenes

Cell Library List

InRoads looks for cells from MicroStation Cell Library Lists. These lists can be found if you click
on Workspace-Configuration-Cells-Cell Library List. Below Cell Library List, is a MicroStation
screen-shot of the directories included in the Cell Library List.

For Designers to utilize InRoads DTM features you will need the following paths assigned to your
Cell Library List:
...\CTDOT _Standards\Standards\cell\2007\*.cel
...\Highways_Workspace\Standards\cell\ *.cel
...\Survey Workspace\Standards\cel\SV_V8 levels_40e.cel

o LI B
- | __'_:l._'.""-..l__'._.... Ll

Eile

Lategary =

Set cell libram infnrmatinrk

Al [Alphabetical] Cell Library Directories Site [H].%
Al [By Lewel] Cell Librany List
Archive Cell Selectar Directary Undefined Cancel
Cell Selector File IIrdefined —]
Colors Output Cell Libraries Site
D atabaze tenu Cells Sypzhem
Data Files
DG ADF :
Distigh Applicalions Edit... Select... MHew...
Dezign Hiztary .
Expanzion

Engineering Links

E stensions Weh3dgs18NCTDOT w3 warkzpaces\CTDOT_StandardsStandardzhcel’ ~
File 5 awing Whahddgs18ACTDOT_vE_workspaces\CTDOT_Standards\Standardscell
Levels Yheh3dge1 SACTDOT w8 workspacesiHighways workspacehstandardshc
MOL Developmert Yheh3dge18ACTDOT w8 workspacesiHighways wWorkspacehstandardshc
aLE Yheh3dog18ACTDOT +8 workzpaceshSurven WorkspaceStandardz'icel *
Operatian 1 »
Frinting ) o

Biete Shs Dezcnption

Frimary Search Paths List of cell library files to be searched for cells if not found in the curent
Reference library. bMay contain wildcards. [MS_CELLLIST]

Rendering/lmages

Security

Seed Files

Spelling

Standards Checker -
J_J—J ’ For more optionz, click on the categaomy list at left.

Figure App A - 1Cell Library List
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Level Libraries

The InRoads Symbology Manager places all features By-Level so the Highway DGN Library List
needs to be mapped. Below DGN Library List, is a MicroStation screen-shot of the directories
included in the DGN Library List. These lists can be found if you click on Workspace-
Configuration-Primary Search Paths-DGN Library List. The paths to the DGN libraries should be
listed here.

For Designers to utilize InRoads the Symbology Manager you will need the following paths
assigned to your DGN Library List:

...\Highways_Workspace\Standards\dgnlib\ *.dgnlib

...\ CTDOT _Standards\Standards\ dgnlib \*.dgnlib

& Co nfiguration : User [RichardEH] |§|
File

Category N Set default zearch paths for locating files.

Al [Alphabetical) DGM Libram List ]9

Al By Lewvel] Dezign Files k Project

Archive References Project Cancel
Cell “izible MDL Applications Site 4
Colars MOL Applications Site

Databasze b acroz Site ﬂ

Drata Files

DG ADF .

Dezign Applications Edi.. Select. | New
Dezign Higtony .

Engineering Links Egparwion

Evtenzions Wsh3dgsTCTDOT_vwB_wark zpaces‘\Highways:_\Waorkspacehstandardshdgnl
Fila 5 aving Wheh3dgz1NCTDOT_wB_workzpaces\CTDOT_StandardshStandardz'danliby
Lewvels

MDL Development

OLE

Operation 1] | ﬂ
Frinting Descrini

Protection BEBTATEN

Primary Search Paths Lizt of DGM filez which are uzed az rezource for pour curnent zession.
Beferance [MS_DGMLIBLIST]

Rendering/lmages

Security

Seed Files

Speliing

Standards Checker
1

-
LI_‘ For more optiong, click on the category list at left.

Figure App A - 2DGN Library List
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Custom Highway Toolbars

Below Highway's Custom InRoads Toolbars is a windows screen-shot of the custom toolbars. The
custom toolbars can be found in ...\CTDOT _InRoads_RSC\Toolbars. These toolbars help to
automate workflows instead of having to search through the InRoads pull down menus for tool

selections.

® Toolbars
b

EEX
'lr

File Edit “%iew Favorites  Tools  Help k
- 1 ._\] =3 o
e Back. > lﬁ 7 Search H Falders |
Address |l,i‘| W CTDOT_Skandards\InRoads RSO Toolbars 1"~f"| 50
Folders x Mame
= % CTDOT_YE_Workspaces on 'M3YS production & A Hisry - Active Geometry. thr
) adiom Hwy - &ll nine toolbars, tbr
) Aviation_Workspace Huwy - Cross Section. tbr
) Concepts_Workspace Huwy - Diesign Feview, tbr
= [C3) CTDOT_Standards HW‘-’ - Features. tbr
= ) InRoads_RSC Hwy - Horizonkal &nnotation, kb
[5) Development Huwry - Horizonkal Design. tbr
I 3_Environment - Hiry - Locks. thr
|5 SE_Enwironment Hiwy - Modeling. thr
|53 Superelevation_Rate_Tables Hiwry - Surface. thr
&) Toolbars Huwy - Wertical Design, tbr
I wE_2006_Environment
I wE_2007_Environment v
£ [ ¥ £ [ >
— — — S

Figure App A - 3 Highway's Custom InRoads Toolbars
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Appendix B Self-paced Training

This manual can be used as both a self-paced tutorial and a course book for formal instructor-led
training. The procedures below describe how to set up self-paced training projects for both
CTDOT staff and outside Consultants.

A. Use a browser to navigate to the workspace and then go to
\CTDOT _Standards\InRoads_XM_RSC\Training\999 Student01_ 2007

B. Copy the 999 Student01 2007 folder to your D drive.

C. When opening MicroStation choose the 999 Student01 2007 project located in the bottom
right hand corner of the MicroStation Manager as shown in Figure App B - 1 (Consultants
will need to create this project, please refer to the 2007 DDE).

D. Browse to your D:\ 999 Student01_2007\Highway\MSta_Design and open
HW_InRoadsXM.dgn

E. Set up the Project Defaults using the Conventional Method in Section 3.

zer: | richardeh L |

Project: | 933 StudentD1_2007 v |

Interface: | richardeh w |

Figure App B - 1 Bottom Right Corner of MicroStation Manager
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