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Preface

Overview
The goals of the CTDOT InRod¥@8Guide are:
1 To provide detailed instructions and technical support on the methods and standards
used by CTDOT with Bentley InRog@sand beyond
1 To maintain interoperability and collaboration with Consultant Engineers and State
Design staff.
1 To provide assistance for locating InRoads resource files witldirc h Qigidad Design
Environment (DDE) and to guide users on how applyetiiéss to project designs.
1 To aid in the creation of highalue electronic data to be used for future applications
such as an interactive decision system.
The CTDOT InRoad8iGuide 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 procedes 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
CDOT.
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 willjpdated 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 InRoe88Guide is available on the web

Trademarks

GaAONR{GFrGA2YEé YR aGLyw2lRaés NS NBIA&ZISNBR
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, scredisplay, or any other methoaf conve/ing meaning, be
considered to impair the rights of the respective owners.




Prerequisites
The required prerequisites for installing and using InRd&lare listed below.
1 MicroStation V8i (SELECTseries 2) Version 8.11.07.492 or Higher

1 MicroStation V8{SELECTseries 3) Version 8.11.09.397

=

InRoads V8i (SELECTseries 2) Version 8.11.07.428 or higher
1 This is not configured to work with OpenRoadisRoads V8i (SELECTseries 3)

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 diakeg beach box has a

Help button. These buttons link directly to information specific to the InRoads process being
performed. Itis generally expected that new or even seasoned InRoads users will need to
reference the online help regularly. The best $ioluto 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 astandard workflows.

In addition, there are other outside InRoads learning resources for CTDOT G3@&8T
employees can access the internet for help and training on the Bentley Learning Web site
http://www.bentley.com/enUS/Training/ or call Bentley directly &t-800-778-4277onlyfor
SELECTservices or all others c8D@BENTLEYT0 access these learning resources from
Bentley Systems, Inc., CTDOT employees should caxEaztpplications to have a Bentley
User ID issued to thentlowever, 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 effdd make using InRoads as productive as possilbigou have
guestions regarding this manual or the CTDOT InRoads preference files, please contact:

Elaine Richard Gabriele Hallock Samantha Scharpf

Phone: 866694-3278 Phone: 866694-3244 Phone: 866694-2902
Elaine.Richard@ct.gov Gabriele.Hallock@ct.gov Samantha.Scharpf@ct.gov



http://www.bentley.com/en-US/Training/
mailto:Elaine.Richard@ct.gov
mailto:Gabriele.Hallock@ct.gov
mailto:Samantha.Scharpf@ct.gov
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Volume | - InRoads Basics

In general, InRoadé8iprovides Civil Engineering tools for road and corridor design. The following
design functionalities include:

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

Typical sections

Superelevation

Volume and quantity computations

Storm Draiage Structure layout

= =/ =2 4 A -2

Processing of Survey Data
91 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 ordecatlesl a

workflow. Workflows are used to accomplish a specific prejelgted task. Examples of

workflows can be found in each lab in this guide.

MicroStation is the platform application which allows InRoads data to be displéyes both
MicroStaton and InRoads applications work together to provide users with CAD functions. For
example, InRoads uses MicroStation files to display CAD gréphacsiorizontal AlignmentA

CAD file can be a design model and/or a sheet model (final plan sheet)guithe will outline the
InRoads commands that are available to view, display and present InRoads design data in CAD
files.
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Section 1 Orientation to InRoads
1.1 InRoads File Types

The InRoads road design processs several different file types. All InRoads data is stored in
external files The CAD file is used to view a gin&cal representation of the design data, but the
graphics files do not store the InRoads D&tar. example, if the graphics that represénée
horizontal alignment are delete the InRoads geometry file is not modified.

The followingnRoadsesourcefiles have been configured for thé8i Environmertt

Preference File (*.xin) This file contains the control setting$ all the dialog boxes within
InRoads. The settings for surface, geometry and survey &mweklsll confinedwithin the .xin file
This is the main source of standardization where all InRoads design and graphical output are
configured to meet CTDOT stards.

Template Library (*.itl)g Thisfile contains a storage area for typical sectiohgemplate is

comprised of a series of points and components that represent breakline features. These are
processed later using the Roadway Designer comm&whdvay 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 (*.xsh All style sheets have been provided by Bentley aredlocated 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 furtheclarify, 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 plataligent 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 arestored in this Microsoft Access database.

Drainage Structures (*.dat) This file is used with InRoads Storm and Sanitary. This file has been
configured with CTDOT standarchthage structure informationincluding sizes, shapes,
materials, and many othrgparameters.

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 followingnRoaddiles need to be created for thgroject 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 contaia 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 TerrainModel (DTM) file is a surface where existing ground and design
terrain surface models are stored.

Geometry Projects (*.algg This file contains coordinate geometry and alignment information for
a specific geometricrpject.

Survey Data (*.fwd), ThisinRoads 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 applicatiofiragidder Tools on

the pull down menugenerates XML data files. The XML files are not reports, but contain data that
can be formatted into reports by using the View XML Reports comm&iMl. data files are ASCII
files that are not formatted as a report for direct viewing. A report is the ouganerated when

users display data from an XML file using the View XML Reports command.

Quantity Manager (*.mdb) Thisfile contains a database of quantity information for a project.

Drainage (*.sdb) This InRoadStorm and Sanitary file is where theopect storm drainage design
information is stored. This includes type and locations for catch hasiasholesand pipes.

1.2 Resource File Storage Location

The latest versions of all8iresource files will be kept in the workspace untl@RoadsV8i RSC
Before starting an InRoads project, copy the necessary files from the workspace into the
designated folder. Resource files for Highway Dessgmnsare copied into the Highway discipline
folder within the project container. Resource files Faclities Desigrusersare 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.

V8 _Environmentfolder holdsall of the resource files needed to run InRo&#dect Series with

the V8 level structure. Th& Environmenfolder and theSE Environmentfolder are for legacy
projectsandareonly to be used by the Survey UniFigurel-1 displays the sofolders for the
resource files.
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CTDOT - INROADS V8l -GUIDE

VOLUME | d SECTION 1
|, InRoads_V&i_RSC
,
Name
L cell

\. )_Environment | Style Sheets

.. SE_Environment = aecitemll xml

.. Superelevation_Rate_Tables L | CT_civil.XIN

| V8_Environment ) | | CT_Drainage_Report.rpl

. .. . | | CT_notes.dft

b XDrive_TrainingProject | CT_rainfallidt
BJ Bridge_‘l.l’ﬁi.reg || CT_runoff.dat
@ CGHEUHEI"IL‘H'ELTEQ || CT_structures.dat
| | dollar.tiw _| FA_typicals.itl

@—_1 FacilitiesCivil_VBi.reg ] HW_iterns.mdb

- . HW_typicals.itl

@ |Highway_V8i.re =

‘J g }L‘ 9 || SV_V&_LEVELS_METRIC.XIN

ﬂ—-l SUWE}"_VBI.I"EQ || Toolbar_HeorizontalAnnotation.tbr

Figurel-1 InRoads Resource Folder
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1.3 Lab 1- Starting the InRoads Application
CTDOT users shouldseme theW:\ drive ismapped(CTDOT_V®&/orkspaces>Workspace)

Other users should go to theo@nDOTwebpage: ConnDOT: CTDOSELECTseries Daviel follow
the instructions.

A. InWindows Explorerbrowse to the workspace fold&8 Workspaces > Workspace >
InRoadsV8i_RSECV8 Environment From there opy thefollowingfiles to theInRoads
project folder ###_####Unit Namé_Eng_DatdnRoads.

Highway Users Facility Civil Users
CT_civil.XIN CT_civil.XIN
CT_notes.dft CT_notes.dft
CT_rainfall.idf CT_rainfall.idf
CT_structures.dat CT_structures.dat
CT_Drainag) Report.rpl CT_Drainage_Report.rpl
CT_runoff.dat CT_runoff.dat
HW_typicals.itl FA_typicals.itl

HW _typicals.itl (copy for lab exercisaly)
For this lalcopyto the following folders:

\999 Student## 200Highways Eng_DatdnRoads or
\999 Student## 200FacilitiesCivil_eng_data) or into your project folder.

B. Doubk Click on theAccountingicon located on your desktop.
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CTDOT - INROADS V8l -GUIDE
VOLUME | d SECTION 1

C. Within the CT DORAccounting Menu seled®un Program(1), chooseMicroStation V8i
HQ Select the project number for your project from tAgailable Account¢2)and then
highlight it within theFrequentlyUsed Accountg3). Select the correcResource Typé4)
and click orstart (5) button.

'g'g V8.1 CT DOT Accounting Menu ==

File  Help @
Run Program: @MicrnStatiun VEi HQ _;_I Start

Elapsed Time: Inactive  Version E.I Cl
v
Selected Account. DOTS57197-0014-0186FPE-PEO10O
Frequently Used Accounts Available Accounts
|DOTEF19700140186FEPEDID] [DOT57197-0012-0037CN-ND1O
DOT57197-0012-0098PL-SPO10
_) DOT57197-0014-0174PE-PE020 | =

DOTE7197-0014-0177PE-PE020
DOT57197-0014-0181CN-ND10
DOT57197-0014-0182CN-NOAL
DOT57197-0014-0184PE-PI
DOTS7197-0014-0185PE-PEGH
DOT57197-0015-0248PE-PE010
DOT57197-0015-0296CN-ND10 ™

Clear Frequently Used Accounts Caonfigure Location

Resource Type: - @

Limitto Project# | :Filter | Show All Projects

'

Instructions:
Please select a Resource Type.

User: HallockGa Computer: | DOT-WH3AEC013 y
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D. If this is the first time into MicroStation, please follow thiecroStation Interface Setup
directions to create preferences for Interface and User.

E. On the MicroStation Interfac8electyour establishednterfaceandyour user preference
than Selectyour project container. Open your design file.

MicroStation Interface

User. |ha|lockga

Project |0016-0098

Interface: |hallockga ol
v

F. On the MicroStation toolbar, cliagkn Applications > InRoads Group > Activate InRoads
Suite.

<DSGN 001.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) (1) >

< Applications | Window Help Location Survey Traffic Notes S|g|j>

—-.| InRoads Group » M Activate Rail Track
by Activate Rail Track Suite
B _Acti

| Activate InRoads Suite
= Activate Site
e Activate Site Suite

By Activate Storm and Sanitary
B8 Activate Survey
# Activate Bridge
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1.4 InRoads Interface and Explorer Windows

Whenthe InRoadsapplication is openedhe InRoad&xplorerwill appearwhich contains a main

menu bar and two windows for viewing and manipulating active data files and their contents. All
InRoads commands are located on the main menu bar. Tool bars can be activated for quick access
to the different conmands 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 toobbalssted. The lock

tools are shown ifrigurel-2. Note that the common settings are in bold letters, such as ON or

OFF.

<@g |~ |2 |/m|=||x | @
Feature Style Lock | Pencil or | Delete Ink | Graphics Point Station Report
Highlight OFF Pen Mode | Lock OFF or Element Lock ON Lock OFF
Lock ON Features Mo Snap

Figurel-2 Description of LOCKS Tools

The left window, the Workspadgar, contains a listing of active data. Figurel-3 the Geometry
Projectinformation is listed. The red square near the + symbol indicates tlinea@eometry

Project. A right mouse click on geometry listethi@ Geometry window will activata 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.8urface Data, Template Library File etc.) that are
loaded with the project.

B Bentley InRoads Suite V8i (SELECTseries 2) =] =]
Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting | Quantities Toolz  Help
<Unnamed: B B= @\?ﬁ%w S'J&:E'/_E
Name Description By Whom Last Revised Access Mode Style Integrity
=&z Geometry Projects %4 Cogo Buffer RichardEH 6/13/200812:3.. Read-Write
#-l= Default [fIRoadway 1 HallockGa 12/20/20137:5...  Read-Write AAA CENTERL.. OK
SR%=] Completed Hor _f Roadway_2 HallockGa 12/19/2013 23.. Read-Write AAA_CENTERL.. OK
% Cogo Buffer
+-[f] Roadway 1
- Roadway_2
2 Geometry | Preference| « [+ | |, - :
Teggles the Coge Audit Trail

Figurel-3 InRoads Interface

The right window displays information about data contained indaga file type (i.e. Gometry
Projects). InFigurel-3there are two (2) horizontal alignments listed and the COGO buffer. Again,
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the red square indicates the active horizontal alignment. The importance of active data will
become more apparenh 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. Thereforall alignments should have meaningful descriptions

1.5 Project Defaults

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 file&long 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 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 npiké 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 pebj@e, 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), $orm 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), 8\rditim), Geometry (.alg), Typical

Section Library (.itl), Roadway Design (.ird), Survey Data (.fwd), Storm and Sanitagn@sdb)

Quantity Manager (.mdb)AIl other files, which are opened or saved throughout the InRoads
program, use the Project Defaidirectory setting. The project default file directories are stored in
GKS O2YLlzi SNRa NBIAAGNE 2y GKS t20Ff KINR RNJ

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

1 Theautomated methodbased on variables, only has one configuration name. Files are
opened and paths are driven by the project U3eselecibn when opening MicroStation.
Users can set a windows system environment variable to define a project working
directory. Use ProjedDefaults to set the variable name using the syntax, $(variable) or
Y%variable%.
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1 Theconventional methodallows each project to have its own Configuration Name based
on hardcoded 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 correspondingcproj
configurations. This means a configuration name will be needed for every project that the
user is working on.

A. Clickto File>Project Defaultson the InRoads Main Menu.

B. Click on theNew button and a new dialog box will appe#&ype in aprojectnumber
(XXX_XXXXJor this lab type in studentfor the configuration, clickOKto save andlose
the box.

C. Click thecursorin the Preferenceq*.xin) box and click thBrowsebutton. The Open box
will appear. Browse to the location of the CT_ civilfike, click Open, Repeat for Drainage
Structuresand Drafting Notes.

D. Set Default Directory Rias, click thecursorin the Project Default Directory ardick the
Browse button. The Open box will appear. Browse to the locattwerethe InRoads
projectwill be stored,.e. the project folder InRoads directoi@lick Open

E. Repeat for all other paths. With the exception on S§leetand Survey Data
F. ForSyle Sheet browse to C:Bentley_V@viN XML Data (or where InRoads is installed)
G. Save the configurain, Click theApply button, then click theClosebutton.

The ProjectFile(*rwk) A & O2YLI2ZAaSR 2F | tAad 2F FTAfSa GKI
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
Iwk 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 satimectory 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 defathiess Project File (.rwk)geometry
(horizontal and vertical alignments), and surface modday. following these steps every time an
InRoads project is created, users ensure that the proper files and settings are used throughout the
designlife of a project.

1.6.1 UsingAutomated Project Defaults
A. Click toFile > Project Defaultsn the InRoads Main Menu.
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B. Click on thdmport... Button and browse to the workspace folder undeRoadsV8i_RSC

and select theegfile Highway V8i.reg

Note: When setting up a design, a user must seleet.teg file that corresponds to the discipline

(Highway V8ireg or Consultanty8ireg). It is important to select the correct file in order to get

the correct subfolder paths.

C. To save the configuration, Click tAg@ply button, and then click th€losebutton.

Note: The code $(CT_DIRPATH) will inherit the project the user selects when starting

MicroStation. To check the correct files are opened click on the Preference Tab as slogumen

1-4.

'I Set Project Defaults
Corfiguration Name

Defauk Preferences

Prefecences (" xin)
Tumouts (" ba)

Drainage Stuctures (" dat):
Rarfal Data (i)

Brdge Sections (" d):
Deafting Notes " %)

Pay Rems ("mdd)

Ste Modaler Options (" spf).

Defauk Deectory Paths

Project Defauk Directory
Report Directory
Projects (" rwk):
Sufaces (*.am)
Goometry Projects (" alg)
Template Libranes (* 4f)
Roadway Design ("ird)
Survey Data (" fwd)
Deanaga (" scb)

Style Sheet "xsl)
Quantity Manager (" mdb)

Ste Modsler Projects (" gef)

Defauk Gad Factor
Gad Factor: 10000

4 Bentley InRoads Suite V8i (SELECTseries 2)

[t Fle Suface Geomety Bridge Drainage Suvey Evaluation

<Unnamed> vy B @\y 4

SICT_DIRPATH)\Mghways\_Eng_Data\InRoac

= [% Preferences

e 68 \\sh3dgs18\CTDOT_projects\999_Student10_2007\

SICT_DIRPATH)\Mghways\_Eng_Data\InRoac

1

SICT_DIRPATH)\Hghwa
SICT_DIRPATH)\Hghways\_Eng_Datas

g Data \InRoads \CT_notes dit

Roads'\HW _tems mdb

SCT_DIRPATH)\Hghways\_Eng_Data\Roads\ Project: [999_Studerl10_2007 ']

SICT_DIRPATH)\Hghways\_Eng_Data\lnRoads\ [ ]
. v
SCT_DIRPATH)\Hghways\_Eng_Data\Roads\ interface: | hallockga

SICT_DIRPATH)\Hghways\_Eng_Data\InRoads\

SICT_DIRPATH]\Hghways\_Eng_Data\nRoads\
SCT_DIRPATH)\Highways\_Eng_Data\nRoads\
SICT_DIRPATH)\Highways\_Eng_Data\nRoads\

SICT_DIRPATH)\Highways\_Eng_Data\IlnRoads'\

C:\Bertiey_VE&\Civi\inRoads Group V8.11\XML Data‘en\,
SCT_DIRPATH)\Hghways\_Eng_Data‘\InRoads\

Bpot Prefemed Preferance
1 Active Orly Name: Hghway : Hghway

Figurel-4 Project Defaults Automated Settings
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1.6.2
A.

B.

Setting up the Project File
Click toFile>Openon the InRoads Main MenuChange the Files of type to *.itl and select
HW_typicals.itl ClickOpenandthen Cancel.
Click toFile>Openon the InRoads Main Menu. Change the Files of type to *.dtm. Browse
to the projects survey folder and click on theeded dtm. For this lab use
SV_Surface.dtmClickOpenandthen Cancel.
Click toFile > Newto create your geometry projectThis command shown irigurel-5
does not create an actual file it only creates an internal name for the Geometry Project.
Click on theGeometrytab and typeGeometry Projecin the name box. Clickpply

E. Change Type tblorizontal Alignmentand typeRoadway_1set Style: AAA_ CENTERLINE,

Curve Definition: Arc, Cliégpply

F. Change Type tWertical Alignmentand typeRoadway 1 Style: AAA_ CENTERLINE Curve
Definition: ParabolicClickApply
G. Change Type tblorizontal Alignmentand typeRoadway 2 set Style: AAA_ CENTERLINE,
Curve Definition: Arc, Clidpply
H. Change Type tWertical Alignmentand typeRoadway 2optAStyle: AAA_CENTERLINE,
Curve Definition: Parabolic Cliglply
I. Change Type t¥ertical Alignmentand typeRoadway 20ptB. Style: AAA_ CENTERLINE
Curve Definition: Parabolic, Cligkply. ClickClose.
rh New =@ [= ]
_ S._.rfm Geometry B New lc
e @“""‘* Poect DB foply | | | | Suface] Ceomety |
Description: MName: [
Description
et New =
Mame Description SLufane: Geometry
Complted Hor Tyoe: @
et N Vestical Alignment -
ame:
Description: r
Close
\

Figurel-5 InRoads New Dialog Box

24



J. CreateandSavethe .alg(Geometry Projectjile. Click tdrile > Savéson thelnRoads
Menu Bar Inthe Save As boselectGeometry Projed (*.alg) from the pull down for Save
as type: . For Active: seldtie geometry namdrom the pull downand then the File name
will appear in the File Name Bo&lickSave and then after thdile is saved, clicKancel

SeeFigurel-6.

B Save As 23
Save in: InRoads - (_; 5 A e
= MNarne : Date modified Type
ke || Completed_Horizontal.alg 1/17/2014 11:44 AM ALG File
RecentPlaces ™ o mpleted Naming.alg 12/19/201312:5 ..  ALG File
! | Completed_Vertical.alg 1/31/2011 11:51 AM  ALG File
| Drainage.aly 1/31/201111:51 AM  ALG File
Desktop | Final.alg 1/31/2011 11:51 AM  ALG File
| Geometry_Project.alg 1/17/2014 12:49 PM ALG File
=il
Libraries
Cormputer
@ o I 3
¥ File name: Geometry_Project alg - | Save |
Metwork
Save as type: |Geome’[ry Projects (" alg) - | | Cancel |
| Help |
Active: |Geometry_Project N | | Options... |

Figurel-6 InRoads Save As Geometry Projects Dialog Box

K. Create and Save the .irBR¢adway Designefile. Click tdViodeler > Roadway DesigNJIX
on the InRoads Menu Baln the roadway designer choos@e > Newas shown irFigure
1-7 and inputproject name (xx_xxx), for this lab uReadway Desiger in the File Name

field. CliclSave CancelandClosethe Roadway Designer.

H Roadway Designer -
Corridor  Superelevation Tools Owverlay Tools

Mew

Open... Ctrl+0
Save Ctrl+5
Save As

Import RWL...

Close

Figurel-7 InRoads Roadway Designer Creating a New File

25



L. Save files in the RWK (Projefitg. Click toFile > Savéson the InRoads Menu Bain the
Save As box seleBrojecs (*.rwk) from the pull down for Save as type:Click the
h LJG A duftdnXon the lower right corner of the Save As dialog box. The Project Options
dialog box(Figurel-8) will appear. Checkdd andUpdateand click on each file under file
namefor all the files listed under each tab. When the Surfaces tab appears, only click on
Addfor the Existing surfacenly. (Proposed surfaces will be created later in the design
process. These files will need to be checked off under Add and Update columns).

rh Project Options 2 I
Suvey | Template Library | Ficadway Desgn
Surmoss | Geometry Fropect [T Pe— [ Desinage
[t |
Add Lpdste Geometry Mame 1
ry Fropscd  CTDOT pmjects\ 359 Studert 102
File M.

0K || Concel |

Figurel-8 InRoads Project Optiosn Dialog Box
M. Click theOKbutton and the Project Options dialog box will close.

N. On the Save As dialog bdsdurel-9) data pointin the File namdield and type in the
name of the file, for this lab type iAroject_File Click thesavebutton and then click
Cancel

Pt Save As l P |
Save in: . InRoads - 03 o
R== MName - Date modified Type
e || Project_File.rwk 1/23/2014 11:32 AM RWK File
Recent Places
Desktop
Ligraries
Computer
@ 4 m r
Metwork
Save as type: [ijeds " rwvk) - ] [ Cancel ]
Help

Figure1l-9 InRoads Save As Projects Dialog Box
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Note: After running the Roadwalesigner and creatintpe proposed surfaceghese surfaces
will need to be saved as .dtm(de and added to therwkfile. See sections.3.3Saving the
Design Surfacand7.3.4Project File Updatéor instructions.

1.6.3 Defining Discipline Settings

A. From the InRoads Menu Bar sel&te < Project DefaultsSeeFigurel-10.

Default Directary Paths

Project Default Directory:  (CT_DIRPATH)\Highways'_Eng_Data‘\InRoads"

Report Directary: &ICT_DIRPATH)\Highways*, Eng_Data“InRoads",
Projects (*rwk): ${CT_DIRPATH}\Highways"_Eng_Data\InRoads",
Surfaces (".dtm): SICT_DIRPATH) Highways'_Eng_DataInFoads",

Geometry Projects ("ala):  $CT_DIRPATH)\Highways'_Eng_Data‘InRoads"
Template Librares (*.il): SICT_DIRPATH) Highways'_Eng_DataInFoads",
Roadway Design ("ird):  g(CT_DIRPATH)\Highways",_Eng_Data‘InRoads\,

Survey Data (" fwd):

Drainage (" sdb): SICT_DIRPATH)\Highways'_Eng_Data‘InRoads".

Style: Sheet ("xsl): C:\Bentley_V&\Civil\InRoads Group V8.11'XML Data‘en',
Quantity Manager "mdb):  CT_DIRPATH)\Highways'_Eng_Data‘InRoads",

Site Modeler Projects (*.gsf):

Default Grid Factor Export
Grid Factor: 1 pooo [ Active On

- Prefemed Preference
Name: | Highway « | Highway

Figurel-10InRoads Project Defaults Box

B. UnderPreferred Preferenceaelect the required discipline nam#or this lab select
Highway

C. ClickApplyandClose
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D. From the InRoads Menu Bar selé&te < ProjectOptions. SeeFigurel-11

B4 Project Options l=] 2|
Tolerances | Eactomeduibbreviations | Rai | Soht Distence |
| Precision € General ]} Unts and Fomat | Geometry |

Tab Pages ——

Teb Stle: | Stacked -
Always Activate First Page
[V] Collapse Dislog Baxes Automaticaly
Edtor: Notepad -
tos £ Notepad
Default Cel: INR_PLUS -
Coordinate Sequence: [WEHW J

| Refrash Command Settings on Preferance Change
| Omit Automatic Graphics Refresh
| Retrianguiate Without Prompting

|1 Text Size / Cell Scale Lock

Autosave fies every 0 Mirnges

[ Aoply Preferences... Close

Figurel-11InRoads Project Options Box
E. Select theGeneral Tallhen select thePreferenceX button.

F. In the Preferences box, click the required discipline nam@lighway for this lab) Select
LoadandClose Se Figurel-12

G. Back in the Project Options bobkck on Apply and Close.

s e

|
Facilities
-Load
Survey
Survey_100_Scale -S
Survey_20 Scale ==
AR

Delete

Help

Active Preference: Highway

Figurel-12 InRoads Preferences Dialog Box
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Section 2 Surfaces

A computerized model of aB ground surface is a visual representation of point ddtais data,
in X, Y& Znumerical coordinates, defines thgigital Terrain Model (DTM), also commonly
referred to as a surface

In InRoads, the DTM remains an integral and important part of a profesture data resides in
the DTMand can be displayed in plan, profile and cross seatiew. Design analysis and
computations are performed on the data in the DTNIhe Surface tools allousers 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, surfacepresentation and features can be displayed in three different

Views or modes:-B Planimetric, Profile, and Cross Section.

1 3-D planimetric view commonly referred to as plaor plan view, is a toplevel aerial view of
the entire surface.This view allws users to see any of the point types (random, breakline,
contour, and so on) in the digital terrain model.

1 Profileis an extracted side view of the vertical elevation of a surtdorgan entire active
horizontal aligment (or just a portion of it) Alegend, correlating surface line symbology,
surface name and the scale used on the profile, can also be displayed.

1 Cross Sectiors a portion of the roadway model atspecified locationDisplayed in individual
graphic windows, each section shows surface configuragengendiculaor ata skew angle
to alinear feature, such as the horizontal alignment (often tleaterline of the roadway).
Cross sections differ from profiles in ththey 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 designtprogen 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 procésgeature is a unique instance of an item
or 3-D entity that isrepresented in the DTM by lines, points, or teitline is actually a linear
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segment. Points can be represented as symbols or célisnotation is considered textThe
following are examples of common road design features:

w ! aAy3datsS NrXyR2Y LRAYID

w sIngle interior boundary

w ! Ft26f AYyS

WA single curb line

w ! aAy3ItS dziAftAGe OGLIALISET LIREST YIyKz2f S0

w ! O02ftSOGA2y 2F dziAfAGASA O6LRfSATI YIyK2f Sa

Therefore a feature is any single component that is part of the D'FMrther, for features such as
random mints, users can store more than one random point feature type in a DITtN& 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 createdoriNb SR Ay (42 GKS 5¢a gAGK | f
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.

N>

2.3 View Surface Tools

InRoadgprovides 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 comma displays the outermost edge of a triangulated digital terrain model
(surface).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 resultbséguent
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 madeahigulated This
command is used to hekvaluate 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, dsjresontours, and

contour labels in the drawing. Major contours are contour lines that display at a specific elevation
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interval. Minor contours display a specified number of times between each ntajotour. These
two types of contour lines work togeéh 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
whetheror 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 th¢, ¥xAct
locations of the point.Additionally, for linear featres (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.

2.4 Lab 3-View Surfacelools

Before startingthis lab theSV_Stface.dtmfile needsto be opened if it is not already.

Thislab shows InRoads users how to use the different viewing tools to dispidstce data
including he perimeter triangles Contours and Contour Elevatians

A. Make sure the styléock isoff @ . The style lock will allow the dialog box to
appear.
B. On the InRoads Main Menu Bar click on Surfaveew Surfacer Perimeter Figure

2-1.
i = I
h View Perimeter A ﬁ

Surface: |sting - | Apply

Close

Preferences. .

Symbology:
Object

Fermeter

Figure2-1 InRoads View Perimeter Dialog Box

C. Click on thePreferencé >utton, select the namé&urvey Loadand Close

31



D. In the View Perimeter Box for Surface: sekexisting Then click thépply button.
In Figure2-2, notice the line surrounding the roadway, thighe limit of the
existing surfaceThis represents thextend of the survey data.

Existing
Perimeter

Figure2-2 MicroStation View of INnRoads Generated Perimeter

E. On the InRoads Main Menu Bar click on Surfa¥eew Surface> TrianglegFigure
2-3).

7 B
Bt View Triangles et
Surface: Aoply I

grore [ Cose |
Colored Model | Preferences. .. ]
Mesh | Heb
Symbology:
Object Name
Triangles BYL

Figure2-3 InRoads View Triangles Dialog Box

F. Click on thePreferencé Xutton, select the name Survey, clickadandClose

G. In the View Triangles Box fSurface:selectexisting dick Apply, thenClose In
Figure2-4, notice the triangles surrounding the roadway.

H. Using MicroStation tools with graphic group, aielete display of the perimeter and
triangles.
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Figure2-4 MicroStation View of InRoads Generated Triangles

33



I. On the InRoads Main Menu Bar click®urface>View Surface> ContourgFigure

2-5).
B View Contours = X
Main | Advanced | Labels
Surface: existing - | | Help
Interval: 1.000
Minars per Major: 4 =
Symbology:
Object Mame
(<] Major Contours INDCON BYLEVEL
[ Minar Contours INTCOMN BYLEVEL
E Major Labels INDCON BYLEVEL
[ ] Minor Labels Defautt BYLEVEL
|:| Major Depregsion Cortou... Default BYLEVEL
|:| Minar Depression Contou... Default BYLEVEL
| Apphy | | Preferences... | | Close

Figure2-5 InRoads View Contours Dialog Box

J. dick on thePreferencé& >Button, then select the namBurvey dick Loadand
Close

K. In the few Contours Box for Surface: selegisting Then click thépply button.
Notice the contours within the ground filigure2-6).

Figure2-6 MicroStation View of InRoads Generated Contours
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L. Using MicroStation tools with graphic groaop deletethe display of the contous.

M. On the InRoads Main Menu Bar click®urface > View Surface > FeatufEgure
2-7).

N. Right Clickvithin the Features boxin the interface window andlickon Select All
then clickApply. Figure2-8 shows all the features in an existing DTM.

B View Features 2
Surface: | existing - | Apphr
Fitter...
Edit Style...
Help
Features:

Mame Style Description it ﬂ
APQINT APQINT ACTIWEPT FOR LO...
APQINT4 APQINT ACTIVEPT FOR LO...

BM BM BENCH MARK
BME BM BENCH MARK
BRKLMN BRKLMN BREAKLIME
BRKLMN103 BREKLMN Select All Ctrl=A
L3 Select None Ctrl+N
BRKLMN120 BRKLMN
BRKLN26 BRKLN Invert Selection
BRKLNZZ BRKLN BREAKLINE i
BRKLM31 BRELMN BREAKLIME -

Figure2-7 InRoads View Feature Dialog Box

Figure2-8 MicroStation View of InRoads Generated Features
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O. Closethe View Features dialog box.

P. On the InRoads Main Menu Bar click®urface>Update 3D/Plan DisplayFigure
2-9). This display dialog box allows userglisplay onor display offthe Perimeter,
TrianglesContoursand Featuresn your file. Note: There are other functions
within this dialog box that will not be covered in this lab.

Oy ————

Fence Mode:

lgnore Close

Surfaces: [sting ,l —
[] Perimeter  [] Surface Blevations || Color-Coded Aspects

[[] Triangles  [7] Slope Vectors [F] Color-Coded Bevations I-:"t’a"---
[C|Contours  [] Profiled Model [ Color-Coded Slopes Edt Style...
[ Gridded Mods! Help
Features:
Description = | ﬂ
L4

APQINT ACTIWE PT FOR LO...
APQINT ACTIVE PT FOR LO..
BM BEMCH MARK
BM BEMCH MARK
BRELM Select All
BRKLM

BRELMN
oo Invert Selection

Ctrl+A

Select Mone Ctrl+M

Figure2-9 InRoads Update ®/Plan Surface Display

Q. ForSurfaces: Seleeixistingfrom the pull down menu.Rght-click within the
Features: window, click orSelect All. Toggle on one at a timerimeter, Triangles
and Contours. You will see perimeter, triangles and contours appear in the
MicroStation display. Toggle off perimetérangles and contours.

R. Closethe Update 3D/Plan Display dialog box.
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Section 3 The Managers
3.1 Named Symbology Manager

TheNamed Symbology ManagdFigure3-1) allows users to define their symbology settings (line
style, weight, color and son) for features and annotationThese settings, along with many other
preference settings, are stored ihg .xin preference file.

This file has been customized to adhere to CTDOT stan@@fdivil. XIN)

i |'\

arm OO anager |,
Named Symbology Manag o3 =

Show Symbologies with Properties
[ Include Defautt [7] Include Profile

[] Include Plan [] Include Cross Section
=

Close

Preference File: “sh3dgs18\CTDOT _projects 399 _Student 10_2007Highways"_Eng_Data‘InRoads'C

Delete
Name Description Defautt  Plan  Profile  Cross Section  *
APOINT  ACTIVE PT FOR LOCATIONS X LM\ [ Rename..
ARWL  PVMT ARROW LEFT X Help
ARWLR  PVMT ARROW LEFT/RIGHT X
ARWR  PVMT ARROW RIGHT X
ARWS  PVMT ARROW STRAIGHT X
ARWSL  PVMT ARROW STRAIGHT/LEFT X
ARWSLR PVMT ARROW STRAIGHT/LEFT/RIGHT X
ARWSR  PVMT ARROW STRAIGHT/RIGHT X
ATHFLD  ATHLETIC FIELD X
ATREKI BER CAT TOWFR AMTRACK x b i

Figure3-1 InRoads Named Symbology Manager
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3.2 Style Manager

TheStyle Managel(Figure3-2) accommodates surface, geometric and survey featufestyle
describes how athwhere a feature will displayA feature style is assigned to individbeditures

to determine whether points, line segments, or annotation for that feature can be displayed in
plan view, in cross sections, or in profiles.

b Style Manager | o | B & |
Show Styles with Properties Suface Properties Geometry Tabling
[ Include Surface Dizplay Plan Point Tabling
[ Include Geometry Pairt Dizplay Cross Section Line Tabling
[ Include Geometry Line Dizplay Profile Arc Tabling
[ Include Geometry Arc Pay tem Spiral Tabling Copy...

[ Include Geometry Spiral T iepaiats Copy Settings...
[ Include Survey Custom Cperations Atributes Delete

Preference File: “sh3dgs18\CTODOT _projects’ 599 _Student10_2007Highways"_Eng Lo
MName Description -

AMA_CEMTERLIME Proposed Active Centerine e

APQINT ACTIVE PT FOR LOCATION SHOTS

ARWL PVMT ARROW LEFT

ARWLR PVYMT ARROW LEFT/RIGHT

ARWR PVYMT ARROW RIGHT

ARWS PVMT ARROW STRAIGHT

ARWSL PYMT ARROW STRAIGHT/LEFT

ARWSLR PYMT ARROW STRAIGHT/LEFT/RIGHT

ARWSR PVMT ARROW STRAIGHT/RIGHT

ATHFLD ATHLETIC FIELD

ATRKI RR CAT TOWER AMTRACK

ATRKI RR CAT TOWER AMTRACK

ATREIA RR CAT TOWFR AMTRACK i
] m b

Figure3-2 InRoads Style Manager

Each feature style i;mked to a name in thtélamed Symbology ManagetOnce defined, the style
is oneto-many; meaning any one style can be used to display many featkmsexample, a style
for centerline could be used for both the roadway centerline as well as for amy edtondary
road centerline.When users sele@tyle Manageifrom the Tools menu, all predefined CTDOT
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styles in the preference file are displayeéigure3-3 displays the options available fediting a

[7] Projected Paints
[ Crossing Pairts

[7] Projected Line Segments
[ Projected Paints

Style
B Edit Style | = il
Name: Pay tem Mame: pa11101
e 3-D/Flan Display
5 Edit Style Line Segments
----- General [F] Foints
..... Symbology
a Surface Feature [C] Annotation
..... g Settings
- Symboalogy Cross Section Display
-{C7] Geometry Feature [] Projected Line Segments Profile Display
~+{Z7] Survey Feature

[7] Annotation [7] Crossing Paints
[ Components [7] Annatation
[ Apphy ] [ Close ] [ Help

Figure3-3 InRoads Edit Style Dialog Box

3.3 Symbology and Style Name Configuration

The CTDOT XINRoadgpreference fileusesthe followingnaming conventions for symbology and
styles

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

P_COMR, 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_SUR; Proposed Sultayer Roadway Linear Features
P_SURE 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 th&V_Surface.dtnfile will need to be opened if it is not already.

3.4.1 Changing Feature Properties
A. Go toTools >Style Manger

B. Scroll down to the Feature nam&I'REAMnNddouble-clickon this Featurestyle. This will
open theEdit StyleBox.

C. Select theSurfaceFeaturefolder and choosesttings

D. Checkon Projeted Line Segments, Projected Points, Crossing Points, and Annotation in
the Profile Displagrea of the Dialog Box

E. ClickApplyandCloseon the Edit Feature Style Box.

F. dickCloseon the Style ManageBox. By editing this feature, users will be able to display
it in the vertical profile in future labs.

3.4.2 Setting ExistingSymbology
A. On the InRoads Main Menu Sel&rface > SurfacBroperties. Select theAdvancedTab
(Figure3-4). Write downwhat appears irthe GrossSectionsfielda { € Y 0 2 thigfiglé i¥ €
case sensitive.

B. ClickClose
v e vovercs

[ Main | Advanced |

Surface: [ existing - ]
Cross Sections

Smb (easins ) 0

Profiles
I Symbology: [mdmg v} D

Figure3-4 InRoadsTop Left corner of the Advanced Talsurface Properties Dialog Box

C. Go toTools > Named Symbology Manager
D. Scroll to and clickn the nameEXISTIN@nNd select theCopybutton.
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E. TheCopy Named Symbolodyox opens.Typein the wordexistingin lowercaseas shown
in Figure3-5.
F. ClickApplyandClosethe Copy Named Symbology Dialog Bdx the Named Symbology
Manager existing will populat€loseNamed Symbology Manager.

Note: The symbology name has to matitte symbologyname given by the survey unit, and may
vary for each project.

E_DRAIN_CL.. Bxsting "CL" CB Round Type
E_DRAIN_CL.. Existing "CL" CB DBL - TYPE |
E_DRAIN_CL.. Bdsting "CL" CB DBL - TYPE Il
E_DRAIN_D... Edsting "DG" Endwall
E_DRAIN_PI... Existing Pipe

E_DRAIN_T... Bxisting Town | /B8 0Py Named Symbology
EASLN EASMENT LIN From

EBOXSP ELECTRIC SP .
EBOXTR ELECTRIC TR} Name: [EXJSTING ']

X
X
X
x I
8
EDGMAR MARSH LIMITI Description: EXISTING GROUND

EDGWTR EDGE WATER

o 4

| 3 3 e B

EES EARTHTOES| To

EFILL EARTHFILL | [/Name:  eyisting -
EPS EARTH TOP § .

ERDBIT  EDGE OF BIT(i{\ D" EXISTING GROUND )

ERDCON EDGE OF CONE

ERDDRT EDGE OF DIR trvoror 7
ERDGRV EDGE OF GRAVEL ROAD X
EX EARTH EXCAVATION X
EXISTING  EXISTING GROUND A A A
FEBRD BOARD FENCE X
FECHLK CHAIN LINKAWIRE FENCE X

Figure3-5 InRoads Copy Named Symbology Dialog Box
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3.5 Preference Manager

ThePreferences ManagefFigure3-6) has been set up for the Highways, Facilities and Survey
disciplines. This allows onen to be used by all unitsSectionl.6.3Defining Discipline Settings
describes how to set the preferred preference when starting a project. The dialog box shown in
Figure3-6 was used to save the control settings on thaldg boxes to CTDOT standartlisers

can load and access these settings during a design session.

Set the Preference Manager to your discipline. For thig ldighway

L i

| Evaluation

| Modeler | Drafting

I Quartities

| Toals

File

Surface I Geometny I Bridge I Drainage I Survey

Preference:

Commands

Chje

Import Surfar Facilties Profile Bdr Format
Export Surfa Facilities Xsc Bdr Format

Diefault

Diefault
Facilties
Facilties Plan Bdr Format

Highway

Highway Intersection Grading
Highway Plan BEdr Format
Highway Profile Bdr Format
Highway Profile Driveway 1:1
Highway ¥=c Bdr Format
Highway *=c Bdr minor grid
Highway ¥sc Sideslope Annat
Proposed Drainage Metwor
Survey

Survey Westedy Grid Mark
Survey ¥sc Bdr Format
Survey_100_5Scale
Survey_20_Scale
Survey_80_Scale

worlding

-

g

Help

llized
lized

|

Edit...

] [ Uninitialize

Delete

||

Close

Figure3-6 InRoads Preference Manager
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Section 4 Horizontal Alignments

This clapter 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 iséiarthe Geometry

Project (.alg). I&ectionl.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 onlyone alignment, the active alignment, can be manipulated within a
project at asingle 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 ofetihoad. 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 atatdederal

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, théhBtisemost often usedor the
layout of horizontal geometryThis 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 tangda and Plso tie in to. Figure4-1 shows an example of three (3) tangent
lines defined by four (4) Pls. cRldefines the Poindf Beginning (POB)ahis alignment, while RI

2 and P43 aretrue points of intersection P4 defines the Point Of End (POBhese 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 hoontal control geometry.

Figure4-1 MicroStation View of an InRoads Generated Alignment
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4.1 Lab 5¢ Using Horizontal Alignment Tools

Before starting this lab th&eometry _Project.aldile will need to be opened if it is not alreadif.
this file does not exist, is empty or not complete open the@teampleted_Naming.alg.

The exercises in Lab 5 are intended to familiarize users with the horizontal alignment tools

available in InRoaddJsers 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 onTools > Customize On the Toolbars Tab, toggle to tHerizontalCurve Set
Vertical Curve Set and LockSlick orCloseand dock them in a logical place on the
InRoads Dialog boBring your pointer over each tile in the Horizontal Curvet&abox
and see the associated command with eaahizontal desigiool as shavn inFigure4-2.

Moves Horizontal Pl

Adds Horizontal PI

“

Defines Horizental
Curve

Changes behavior of
ADD PI / INSERT PI

)
B
[

7

Inserts Horizontal Pl

Deletes Horizontal PI

7 B 13 5 =9k
Defines
Horizontal

Event Points

Defines Stationing
& Station Equations

Edits Horizontal

Alignment in Table

Figure4-2 InRoads Horizontal Curve Set Toolbar
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4.1.2

Placing andRevisingPls

On theLockstoolbar, togglePen/Pencilto Pencil. Toggle orReportand Stationlocks and
set thePoint/Elementtoggle toNo snap.

In MicroStation Tur®Nthe survey original ground reference file and window to the
beginning of the project.

. To modify an alignment, it must be made the active alignment. Seéksximetry > Active

Geometry Change th@ypefield to Horizontal Alignment. Select the alignment
Roadway_ZTrom the available list, and then cliéipply. This will make the alignment
Roadway_1 etive for editing. Clicklose Another method is to right cliadn the
Alignment to be activated in the workspace bar and chdsseActive

From the InRoads tool baelect Geometry > Horizontal Curve Set > Add Pbu can also
click on the Add PI buth in the Horizontal Curve Set tool bdaractivate the Add PI tool

Placing the P1, within the MicroStation window kepoint snap to the center of the
existing roadway at the beginning (left hand corner) of the project. Thertliek (data
point = phcing and accepting) to accept the point. (Rigitk = rejects the point)(See
Figure4-3 for location ofall Pls.) Note: Always read the MicroStation command prompts
at the bottom left corner of the application.

After accepting P1, users will automatically be askurompted)to select the next point.
A dynamic display of the geometry tangent should follow the auts the next point.
Following the point placement on the previostep, data point and accept the location of
PI2. Note: RR is not on the roadway centerlinggther 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.

P2
PH

‘3\ .
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Figure4-3 Mainline Horizontal Pl Point Locations




G. Continue to work along the project by data pointing and accepting PI locations similar to
what is shown irFigure4-3.

H. It is a good practice to delete the graphics generated after creating geometry, andathen
redisplay the alignment elementssing InRoadsThis will ensure that the saved alignment
is the same sswhat is shown on the screéNlicroStation)

Do not assume that the graphical elements shown on the screen are the same as what is in
memory. If uncertaimedisplay the alignment elements.

Within MicroStationdelete the graphic of the alignment jugiiaced;make sure graphic group lock
is toggledon. To redisplay the geometryn InRoadselect> Geometry > View Geometry > Active
Horizontal

I.  The process for creating the horizontal geometry can be iterative. In some cases, the POB
of the alignmentandthen 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.

1 Insert Pk Use this command to insert a Pl between two existing Pl locatiSatect
Geometry > Horizontal Curve Set > Insert(felad and follow the MicroStation
commandprompt readout).

1 Move PI Use this command to moygeposition)a PI in the activlorizontal
alignment. SeledBeometry > Horizontal Curve Set > Move PI.

1 Delete PI Use this command to deletgemove)a Pl in the activlorizontal
alignment. SeledBeometry > Horizontal Curve Set > Delete PI.

J. When done trying out the commands in Step I, reuitse alignment back to what is shown
in Figure4-3. Again delete the horizontal alignment graphics in MicroStation and
redisplay the geometryselet Geometry > View Geometry > Active Horizontal

4.1.3 Defining Curve Sets

When a Pl is placed, there is no curve associated with it; rather it is just a straight el&kfet
the Pls are in placeurves can be added.To place a curve set between two straigiémentsthe
Define Curvecommandis used

A. SelectGeometry > Horizontal Curve Set > Define Curvde Define Horizontal Curve Set
dialog box appears and the first horizontal Pl is listed in the dialog Box.user can also
use the Define Curve button on the Horizontal Curve Set toolbar.

rEerHGED A e
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B. There are several options on the Define Horizontal Curve Set dialod-mpxed-4 shows
this box, and at the bottom notice thidext > Lastand Selectcurve navigation buttons. If
users click thélext >button, all of the PI points will be displayéat the alignment.
Within the MicroStation view, each Pl tangent set is highlighted as each curve becomes the
active curve.

Define By: @ Radius
) Tangent to Spiral
() Spiral to Tangent 773829.02
() Point on Curve 48776341

Angle up to PCC (PC to PCC) 000000

- ™
Horizontal Pl
Define By: [Hnuhm Pl Coordinates ']

Direction Back: N 31°2107.1" W #|

Length Back: 1395550 +| Hnee

Point Name:

Y v

Cos: e

Direction Ahead: S 6717035 E J Report

Horizontal Curve

Curve Set Type: i@ SCS i SCSCS

Leading Transition: Clathaid ~ [ D000 ﬂ

Radius 1: 0.000 ﬂ
Clothoid 0.000 |

Trailing Transition: Clathoid ~ [ D000 ﬂ

Angle after PCC (PCCto PT)

First < Previous Mext = ][ Last ] [ Select ]

Figure4-4 InRoads Define Horizontal Curve Set

C. In thebottom portion of the Define Horizontal Curve Set dialog box, above the curve
navigationbuttonsis theDefine By option. Select th&®adiusoption.

D. Set thelLeading Transitiorto Clothoid enter0 in the keyin field, andTABto the next field.
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E. Set theCurveSet Typdao SCS 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. Ent&0dfaot
curve radius for the project. Click tié@Bkey to enter the data. Then click tigply
button. 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 user for a solution overlap.

F. ClickNext. This will set the dialog box to the next BelectRadius Jand key irb00. Click
Apply.

G. MakeRoadway_Zactive and placa horizontal alignment for Perry Lane. Select Adxl
Pltool and in MicroStation choose thHéear Snap Point Add the following Pls and radius:

PL1 on the Roadway 1 alignmentne& & Hné¢ al LX S ¢NBS:

Pk 2y (2L 2F mp FT2NJ mpé w/t

PL3 Near the G in Gravel

= =4 =4 =N

Input a 200 foot curve radius

The results of this exercise are showrigure4-5. Delete thegraphic display of thgeometry
just placed.

Figure4-5 Side Road Horizontal Pl Point locations
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4.1.4 Redisplaying the Active Alignent
Redisplay the alignmerfor Roadway 2select Geometry> View Geometry> Active Horizontal.

4.1.5 Saing the Geometry Project

Save the edited geometry by selectifide > Save> Project This willsavethe all thefiles added to
the RWK file.

4.2 Lab 6- Annotating a Horizontal Alignment

Before starting this lab th&eometry Project.aldile will need to be opened if it is not alreadif.
this file does not exist, is empty or not complete open the@tampleted Horizontal.alg

A customized toolbanas 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 ighe linear horizontal measuremerlong the horizontal alignmentrheView
Stationingcommand 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 statimg for the following types:

Regularg annotates at regular intervals along the alignment.

Cardinal Stationg includes PCs, PTs andaurve PIs, and indicates any place on the
horizontal alignment where a change in alignment has occurred.

PlI¢ includespoints of intersection for each curve set.

Station Equatiorg annotations at station equations.

Radius +4& annotates the radius (R).

Event Pointg indicates places on the horizontal alignment where something
significant takes placeThis could be an tarsection on the alignment, an existing
bridge or monument, or a building as defined by the user.

=A =

=A =4 -4 =4

When InRoads users are ready to define the stationing for alignments, set the desired horizontal
alignment active. By default the first PI placed in thergety will have station 0+00. Pls added

to the first Pl that is placed will have negative station values; stations added after or inserted
between the POB and POE will have positive values.
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General Stationing Rules:
1 No roadway horizontal alignment shaolustart with a 0+00 Stationing value.

1 Roadways should have significantly distinct stationing values, e.g. 10+00 vs. 80+00.

1 Existing stationing should be matched when possible.

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

4.2.1
A.
B.

C.

©

4.2.2

Import the HWY Horizontal Annotation Toolbar

Click onTools > Customizand go themport tab.

ClickBROWSEand seleciV\Workspac&linRoads_V8i_ RBE8_Environment

Toolbar_HoriantalAnnotation.tbr
ClickOpenthen Import.

On theToolbarstab check on thédwY ¢ HorizontalAnnotationtoolbar.
ClickCloseand the tool bar will open. This can be docked anywhere on the screensixhe

commands on this toolbar will need to be completed to correctly annotate the alignment.
Figure4-6 displays the HWY Horizontal Annotation Toolbar.

Stationing View Stationing

Place Alignment
Intersection Note

\ HWY - Hofizontal An...

(=]

mﬁ£ﬁ@£f
A o

e e,

View Active Horizontal View Horizontal
Annotation

View Curve Set
Annotation

Figure4-6 InRoads HWY Custom Horizontal Annotation Toolbar

Define Stationing

A. SelectStationingon the HWY: HorizontalAnnotation tool bar.

Ly GKS {GFrGA2YyAyYy3 RALIf 2 Roadwdy B8OG G KS

B.

| 2 NAT ¢
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C. In the Starting Station field, entd000the stationing value for the alignment (e.g. 10+00).
It is not required to type the (+).

D. Vertical Alignments options should be setMaintain Station Differenceunless
specifically attempting to shifilignment stationing.

E. ClickApplyandClose

4.2.3 Display Stationing

A. Click on theView StationToolto display the stations, major ticks, minor ticks, PC & PT
cardinal leaders.

B. Click onGeneral for Horizontal AlignmentselectRoadway_lfrom the pull down td. The
correct Symbology boxeshould already be checked of&eeFigure4-7: View Stationing
Dialog Bx.

C. ClickApplyandClose

B View Stationing | = 2 |
£ View Stationing Horizantal Alignment: Roadway_1 '] ﬂ
..... *- [;EHEiEI S - Umrts
----- E:gltl ar tatlln:ns D Station
----- Cardinal Stations 10400 J
..... Flz i
----- Station Eguations 25+5(0 J
----- Event Poirts
----- Radius + A i i
_____ Transition Radi | Drop Station Equation Name
----- Verical Stations [] Planarize

[ Applhy ] [Preferences...] [ Cloze ] [ Help

Figure4-7 InRoads View Stationing Dialog Box
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4.2.4 Display Bearings
A. Click on theView Horizontal AnnotationToolon the HWY- HorizontalAnnotation tool
bar. Select theMain tab.

B. Click on the pick buttofor horizontal alignmentand data point on the alignment to
annotate, data point again to accept the selection of the horizontal alignment (right click to
reject). The alignment name shouybdpulate in theSelectedfield seeFigure4-8.

r =
Bt \View Horizontal Annotation (= e S
Main | Tabling | Styles |
Apply Style Filter...
i@ Assigned (71 Active COvenwrite
Harizontal Alignment: [ as s CENTERLINE higp
Cogo Points: AAA_CENTERLINE
Horizontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descri...  Style Mame Descri... Style
Roadway_1 AAA T
€| ] F
Dizplay Annotate
Poirts Foirts
On-Alignment [ Event Paintz Elements
[C] off-Alignment [ Station Equations [] Duplicates
Blements [ Dual Dimensions
] Radialz [] Tangents ] Try Atemate Styles
|| Chirds [] Subtangents [| Bxtend Beyond Element
Display As Complex Linestring [ Planarize
[ Apphy ] [ Interactive ] [ (Graphics ] ’ Preferences ... ] [ Close

Figure4-8 InRoads View Horizontal Annotation Dialog Box
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C. ClickApplyto add the beamgs and Clicklose Figure4-9 shows the InRoads generated
bearing.

Figure4-9 MicroStation View of InRoads Generated Bearings

4.2.5 Display Curve Data

A. Click on theCurve Set Annotatiof oolon the Hwy- Harizontal Annotationtoolbarto add
text for curve data.

B. SelectGeneraland dick on thepick button anddata pointon the alignmenthat you want
to annotate selectRoadway_1 The alignment name should then appear in the Horizontal
Alignment field.

C. SelectAnnotation (Figure4-10). On the Curve Number line data point in Prefix before the
word CURVE and type in the name of your RoadegyRoute 123).

ﬁ'gic.m&c jon e

| | &3 Curve Set Annotation | Data:
General __|object | Column | Row | Prefix | Sufx | Precision | Format |Name  »
¥ Annctation O une Defaut
O Port Defaut
Text PALGC
[ Left Hand Ced

B Curve Number 1 LK@ Foute 123CURVE = )

O Sation 1 2 012  ssessss
1
1

& Northing 10 PIN 0.12

11 PIE 0.12

Figure4-10InRoads Curve Set Annotation Dialog Box
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D. ClickApply andClose Figure4-11 shows the annotated curve

CURVE #1
Delta = 71" 25'20.49"
D = 11" 273296

T = 35943

L = 623.28

R = 500.00

PI N 223546.90
PI E 488437.31

17+00
16+00 ,
E+QD

Figure4-11 MicroStation Screen Shot of InRoads Generated Curve Data

E. Repeat previous steps ftine Roadway_zhorizontal alignment, but turn off cardinal
stations for "View Stationing" and no need to place curve data.

4.2.6 Display Intersection Coordinates

>

Click o the Place Alignment Intersecting Not&ol on theHwy- Horizontal Annotation
toolbar.
For Method: toggle on théntersectionoption.
Click on thePlanfolder to expand the list of plan notes.
Select the not@intersection Alignment Annotatian
For DynamicsToggleOFRhe Rotate Omit Autoflip and Scaleptions.
ClickApply.
Identify the first horizontal alignment by data pointing on FEollow the command
prompts in the lower left corner in the MicroStation window.
H. Click again tacceptit.
Identify the second horizontal alignment by data pointing on it.
J. Click again tacceptit.

@M Mmoo
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K. Data pointin thax |j dzI R (@drnérlbEthe intersectiopwherethe leader and text for the
intersection alignment informatiors tobe placed.

L. The text will now be interacte with the cursor. Click again to place the graphics at the

desired location.Right click to end theommand. Figure4-12 displays a section ofna
annotated Intersection Alignment.

M. Closethe Place Alignment Intersection Note box.

1
— Sta 16+80 Roadway_1 G
= Sta 80+00 Roadway_2 ¢
N 223488.62
E 488337.21
3 |/ 17+00
| 1
R 5100

Figure4-12 MicroStation Screen Shot of InRoads Generatatersection Dat
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Section 5 Profiles & 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 examfe, the vertical geometry defines the gratiee of the roadway and the vertical curves.
In order to layout and design the vertical geometry, a profile generated al@l@fimed horizontal
geometryis needed. Proper engineering design of roadway vertwadrol is important and
should follow state and federal guidelinas explained isectiord4 of this manual.

5.1 Lab 7- Working with Design Profiles

Before starting this lab th&eometry Project.aldile will need to be opened if it is not already. If
this file does not exist, is emptyr not complete open the fil&Completed_ Horizontal.alg.The
existing DTM{V_Surface.dtmyvill 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 geomeisydefined 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 andldibe generated in the

main .dgn file. The profile preferences for Highway, Facilities and Survey will be used to design
the vertical alignments. Section 10details how to use the Plan and Profile Generator to create
the final profile cut sheets using the ProfilerBer Format. For this section, the working profiles

are used to define the vertical geometry

5.1.1 Placing a Profile Window
A. Go toEvaluation> Profile> Create ProfiléFigure5-1 will appea.
B. Click orPreferenceand loadyour discipline specific preference. For this les@Highwvay.

C. Click onSource the Create data field should be set t&/indow and Data Select
Roadway_1Ifrom the pull down undeAlignment

D. Click onGeneral the Set Namedata field should b@ow set toRoadway 1 In the
Surfaces area, toggle on tlegistingsurface. In the Exaggeratiorarea, set theVertical
exaggeration td0.000and theHorizontalexaggeratiorto 1.00Q

E. Selectinclude Make sure thatCrossing Featuresnd Projected Featuresre checked®N
Set up the Bandwidtho Left Offset-50.00 andRight Offset: 50.00
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F. Click on theDetailsfolder and for Title Text: inpuRoadway_1

G. In MicroStation, rotate the view to TOP, and then fit the view. Clicl&pmy button in
the Create Profile bokigure5-1 anddatapointto a blank area in the MicroStation View.
This will place a profile window.

B Create Profile | = B |
5] Create Profile [V] Crossing Features
""" General Projected Features
----- Source
..... % Include Bandwidth
----- Network Left Offset: 50,000 +|
----- Cffsets ,
(23 Contols Right Offset: 50,000 +|
{27 Aes Include Features: (@) Ingide Band
g g;tdails | Outside Band
(2] ASCI [V Clip Features
[ Display Planimetrics
[7] Show Data Qutside Blevation
[ Display Manholes as Cones
[ Apphy ] IPreferences...‘ I Close ‘ l Help

Figure5-1 InRoads Create Profile Dialog Box

5.1.2 Updating a Profile Display
Before beginning this lab make sure [3a#h.1Changing Feature Propertisscomplete.
The steps below will result in the projected feature being deleted from the profile.

A. SelectEvaluation > Profile > Update Profi{€igure5-2 will appeal.

B. In theProfile Setpull down select the profile set. It is possible that the profile set name is
Roadway 1 Jlbecause each time a new profile is created, a new pradtiéssalso created.
Select the most recently created sdh the MicroStation view a box will appear around
the profileactive (selected).

C. In the Mode section, toggle dnisplay Off
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D. SelectProjected Featuresin the Surfaces section, click taeistingsurface. In the
Projected Features section select all tAR€REAMeatures. ClickApply. Figure5-2 shows
the Updde Profile dialog box.

E. SelectSurface In the Surfaces section, click thristingsurface. ClicRpply.

F. Try to figure out how to turn the Existing Surface and Projected Features badken.
Closethe Update Profile box.

i ™
B |Jpdate Profile e
Profile Set:
| Roadway._1 | ﬂ Mode: (7) Refresh @) Display On (7 Display Cff
mﬂnadw L | | Sufaces:
o MName Description
Cffsets
_ Crossing Features Du“
=11
Mainline Created from roadway de. ..
Superelevation Created from roadway de...

Projected Features:

Mame Shyle Description a ﬂ
STREAM105 STREAM STREAM &/0R WA, ..
STREAMET STREAM STREAM &/0R WA. ..
STREAMTT STREAM STREAM &ORWA...
STREAMT7S STREAM STREAM &/0R WA... ||
STREAME4 STREAM STREAM &/0R WA ..
CTOCARDE CTOC AR CTOCAR & 470 VAR o
Bandwidth :
-_Edrt Style...
Left Offzet: | 0.000 4| Include Features:
@ Insi Fitter...
Right Offset: (0,000 +| e Band =
Clip Features COutside Band
[ fepy |[ Cose |[ Heb

Figure5-2 InRoads Update Profile Dialog Box

5.1.3 Creating a Vertical Alignment

Sectionl.6.2 Setting up the Project Filgf this manual explains the process for creating and
naming a Vertical Geometry. At this point, there should be an empty vertical geqroetaged
and named as a child of the Horizontabgnetry which was used to create the profile.

A. Using theView [Zoom command, set the MicroStation view so that only the profile is
showing. Double click orthe Intersect Snapn MicroStation.
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B. Back in InRoads, ake sure that thd?en/Pencilmode is set tdPenciland Roadway_1is
active.

C. SelectGeometry > Vertical Curve Set > Add Pentative to the intersection of station
11+00 and the existing surface in the profile window and data point to acc&pts
command is also available in the Vertical Cue¢toolbar.

D. Click on thekey Point Snan MicroStation. Tentativeto the end of the alignmenat the
existing ground on the profile window and accept the inpRead and follow the
MicroStation command prompt to accept (data point) the VPI location.

-

Bes Dynamics Settings | =1 28

Chmamics | Apply |

.Uy

Station: 0000 |

.Uy

Grade: 0.00%

Blevation: |p 000 | |

Distance: |0 000

.Uy

Constraint: Length of Curve |

Figure5-3 InRoadsDynamics SettingBialog Box

TheDynamics Settingdialog box can be used to set a delta station, elevation, or grade on vertical
elements. If a section were toggled on, that parameteowd be set.This does not need to be

used when creating or modifying a vertical alignment, but it is a helpful ®xample: If the
Gradesection of the dialog box was toggled on, and a grade of 1.00% was entered in the dialog
box, then as the user nves the cursor across the profile, the tangent line following the cursor
would snap to the even 1% gradeS.0%,-4.0%,-3.0%, etc.).

Up to this point, there is a vertical alignment with a constant grade from the beginning of the
project to the of the engroject. 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 SetDynamics Settings SeletStation and Elevation in
the Dynamics Settingsialog box. Enter statiob650 and elevatior340. ClickApply.
Select Geometry > Vertical Curve Sétsert VerticaPl. Data point in the profile window.
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Read and follow the MicroStation commaptbmpt to accept (data point) the VPI
location.

F. InDynamics Settingsnter Station2000 and Hevation353. ClickApply. Selectinsert
Vertical Pl Data point in the profile window. Read and follow the MicroStation command
prompt to accept (data pointhe VPI location.

G. Enter Statior2450and elevatior345.58 ClickApply. Data point in the profile window.
Read and follow the MicroStation command prompt to accept (data point) the VPI
location.

H. Try theMove andDelete Vertical Ptools. Then put the/Psback to the stations and
elevations listed aboveAll the commands are also available in the Vertical Curve Set
toolbar.

Moves Vertical PI ) . Edits Vertical
Defines Vertical Alignment in Table

Curve
Adds Vertical Pl \ /
/ T Defines Vertical

Inserts Vertical PI Dynamics Settings Event Points

Changes behavior of
ADD PI / INSERT PI

Deletes Vertical PI

I. Closethe Dynamics Settings box.

Notice that as the cursor moves, the tangent line followstitK S YS & al 3S émdanzgi 2 F
GKFd GKS OdzNBE2NJ Aa f20FG0SR &adzOK GKIdG GKS @SN
Y20 F2dzyRé FLIISFNAEZ GKAA YSIya (GKS OdzZNE2NJ Aa

5.1.4 Defining Vertical Curves

Now the vertical curves can be sé&theDefine Vertical Curveommandworks just like theDefine
HorizontalCurveas discussed iB8ectiord.1.3 TheDefine Vertical Curveommand findghe first
PVI or curve set on aactivealignment.

A. SelectGeometry > Vertical Curve Set > Define Cunddso available in the Vertical
Curve Set toolbar.
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B. In theVertical CurvgseeFigure5-4) section of theDefineVertical CurveSetdialog
box, setCalculate Byto Length of Curvend forLength enter300. ClickApply. The
vertical alignment display is updated with the verticatve definition.

B Define Vertical Curve Set | = 2 |

Define PVI By: [Statir.m and Elevation T]
S‘taﬁgn: 1650
Blevation: 140 000 * Unda
Ertrance Grade: |29 J
Vertical Curve
Calculate By: [Length e ,.]
Length: 0.000 #|
Adjacent Curves
Update By: | Length of Curve v
[ | Distance: 0000 J

First < Previous [ Mext = ] [ Last ] ’ Select l

Figure5-4 InRoads Define Vertical Curve Set Dialog Box

C. ClickNextand add a length Enter400and clickApply.
D. ClickNextand add a length Enterl50and clickApply.
E. Closethe dialog box an&avethe Project.
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5.1.5 Annotating a Vertical Alignment
Vertical Geometry Annotation is the annotation of vertical elements in a profile.
A. SelectGeometry > View Geometry > Vertical Annotatioselect the correct
Horizontal Alignment anWertical Alignment.

B. Selectthe Profile SetDo not turn on any of the Limitdn the MicroStation window a
box should appear around the profile set selected.

C. In the annotation box, ensure your discipline specific preferences are loaded, for this
lab Hghway. ClickApply. The vertical alignment is annotated. Cl€lose Figure5-5
displays an annotated vertical alignment.
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Figure5-5 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 thatabrizo

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 storagtert.itl file. For the DDEwo

separate CTDOT Template Libraries have been createck\iiee standardized templates are

stored and can be used as needed for project specific templateeHW _typicals.itlfile houses

the roadway templates and thEA _typicals.ithouses the airport taxiway and runway templates.

The process of creating teplates is now much more graphicalemplate components and end
condition components replace previous formscoéating templates

InRoads Help documentation containsdepth explanations describing Template Point and
Template Components. Points are dde 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 aeementsthat 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 arased orthe 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 resolvexdl dandition 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

Sectionl.6.2 Setting up the Project Fitkscussed bw 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 usesHWe typicals.itifile. This library

contains tyical 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 notbe modified. Rather, they should be copied and modified in thgeBtrd.ibrary folders.

Below describes the folders shawn the left hand column ifrigure6-1.

1 The first two folders contain Bentley standard templates and have not been modified to
follow the CT DOT standards.

1 Thefive HWY folders contain templates that adhere to the CTDOT stdsdard should
not be modified.

1 The Project Library folder contains three empty folders and will be the storage location for
the project specific templates.

Bt Create Template =B
File Edit Add Tools
Template Library: Current Template Display | e |
=3 X\999_Studert 10_2007\Highways| Name: 2n_Roadway_BCPC @ Components Constraints | |
"ZZ Point Name List . ) _ Help
== Description: Display Paint N
] Bertley Misc pt izplay Point Names
[£7 Bertley Templates Display All Components

[£3 HWY End Conditions
[£3 HWY Misc Components
[£3 HWY Pavement
[T HWY Typical Sections
£ HWY_Widering
— Project Library
[£1 End Conditions
£ Misc Components
[£3 Typical Sections

m 3

4
Library  Active Template

F=hoH-tEa B4 ' !

Preview:

Figure6-1 InRoads Highway Design Custom Templhtierary
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6.1.1 Folder Descriptions

Thefive HWY folders (HWY End Conditions, HWY Misc Components, HWY Pavement, HWY Typical
Sectionsand HWY_Wideningre described below.

Hwy End Conditions

This folder contains prdefined end conditions. The end conditions have been developed with
Feature Name Overridehecked on. If users create their own end conditions, this witlrbe
important option to have checked on. The end conditi@ut_for_Curbshould be attached to a
cut condition snow shelf thatascurbing The end conditiout_for_Ditchshould be attached to
a cut condition snow shelf that ha® curbing The end conditiofrill should be attached to a fill
condition snow shelfFigure6-2 displays the dialog box for Point Propert{@®uble click on a
point in a template to displathe properties bok

B Point Properties

| 28
Use Featurs Name Ovemide: CUT & [—1
- Close
Surface Feature Style: P RDWY CUT ,]
= = < Previous
Atemiate Surface: -
-_hle::t =
End Condition Properties Help
Check for Interception Member of
Cutd_it

Place Point at Interception
End Condition is Infinite
[] Do Mot Construct

Constraints
Constrairt 1 Constraint 2
Type: [ Horizontal - ] ’SIupe - ]
Parert 1: [SNOW _c # -] #| [snow et -| #]
[E] [ Rollover Values...
Value: -50.000 (=] -50.00% B
Label: - -
[| Style Constraint:
i@ Horizontal Verical Both 0.000

ULy

Figure6-2 InRoads Point Properties Dialog Box
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CTDOT -
VOLUME | 0 SECTION 6

HWY Misc Components

INROADS V8l -GUIDE

This folder contains predefined pavement/curbing components when combined with the end
condition components create a complete design cross section templdiese components are
copied and edited in the project Library folder. The sidewalk anecase concrete barrier curb
components are also in this foldeEigure6-3 shows a sidewalk component, including a
curbing/pavement component and barrier curb components.

‘=4 HWY Misc Components
1Ln_4%shdr
1Ln_B%shdr_BCLC
1Ln_6%shdr_BCPC
1Ln_6%shdr_CC
1Ln_b%shdr CPC
1ln_g%shdr GC
1ln_&%shdr GSC
2Ln_4%shdr

2Ln_E%shdr BCLC
2Ln_B%shdr_BCPC
2Ln_B%¥shdr CC
2Ln_gY%shdr CPC
2Ln_EY%shdr_GC
2Ln_EYshdr_GSC
3Ln_4%shdr
3Ln_E%shdr_BCLC
3Ln_E%shdr_BCPC
3Ln_6%shdr_CC

EXXXXXEXXXEX XXX XXX XX

3Ln_g%shdr CPC
ILn_gkshdr GC -/
x={ 3Ln_bishdr GSC

»=¢ BCLC
=< BCPC
= CC
= CPC
= GC
»= GSC

Curbing / Pavement Component

[ —

Barrier Curb Component

A

—

Curbing Component

»= PCBC_Double

e PCBC_Single

el Sidewalk_No_Buffer
¢ Sidewalk_W/Buffer } —

Sidewalk Component

Figure6-3 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)eft to EOR righ(all travelways and shoulders). The dimensions of the lanes are 12 feet
wide and with 4foot wide shoulders. Afihoulderslopes are setb 4%. See example Figure

6-4.

Figure6-4 View of HWY Pavement Template

HWY Typical Sections
Thisfolder has combined components to create typical design cross section templates. These
templates can also be copied into a Project Library and edited as neetiege cbmplete typical

sections with end conditions have been providétke example iRigure6-5.

1 2In_Roadway_ BPC¢ Twolane roadway with Bituminous Concrete Park Curbing, 12 foot
lanes with a 1.5%lopeand 4 foot shouldersvith a 6%slope

1 2In_Roadway NG Twolane roadway with No Curbing, 12 foot lanes with a 1si§pe
and 4 foot shouldersvith a 4%slope.

1 The Rocken Template Two-lane roadway with No Curbing, 12 foot lanes with a 1.5%
slope and 4 foot shoulder with a 4% slope. It h&slarock cutslope.

Figure6-5 View of HWY Typical Section Template
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6.1.2 Affixes

All HWY end conditions and miscellaneous components have been drawn on the left. When these
are pulled into create a projetemplate, affixes for suffix _It and _rt should be toggled see
Figure6-6.

B Template Options P

Maming Options | 0K
Component Seed Mame:
@ From Style | Cancel

|
|
Specify: | Preferences... |
|

Point Seed Mame: - | Help

/| Apply Affixes
Prefix Suffix
Left: It
Right: t

Step Options

X D000 Y. 0.000 Slope:  0,00%

Figure6-6 InRoads Affixes Dialog Box

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 fdints on the top surface will use a
P_RDWY surface feature styloints on the sulbayers under the top surface will use a P_SUB
surface feature styleSeeFigure6-7 for typical point names.

el
E-H.D&H/ \ SHDR_1t
cLb

SHOR-b-it SHDR_b rt

EOR_b_rt

SHDR-sb-t SHDR. sb.rt

EOR”sb It EOR_sb.rt

SHDR-sg-1t SHDR_sg r

EOR”sg. It EOR_sg.rt

Figure6-7 View of InRoads Template with Typical Point Naming
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6.1.4 Component Names

Each predefined component has a surfacddea style associated with itComponents use a
prefix of P_COMP in the style namféigure6-8 shows an example of the P_Comp prefix in a style
name.

B Component Properties |il
Mame: Superpave_Top ﬂ Apply
(| Use Name Overide: | Supemave Top
Description:
[<povess
Style: P COMP SUPERP, [¥] Close Shape
Parent Component: [ ,.] ﬂ
Display Rules: biein
[ Exclude From Triangulation

Figure6-8 InRoads Component Properties Dialog Box
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6.2 The Facilities Standard Template Library

Sectionl.6.2 Setting up the Project Fitkscussed 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. A CTDOT standard facilities tentpléibrary 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 tassemble a design cross sectional template. The standard template
library also contains a predefined point name list where point names are assigned style
symbology.Figure6-9 shows all folders located in the facilities template library. The right side of
Figure6-9 shows a template (2LiCut_for EOR)ith the components displayed.

B4 Create Template o |B] =&
File Edit Add Tools
Template Library: Cument Template Display | Close ‘
3 “sh3dgs18WCTDOT _projectst395_St » Name: 2Ln_Cut_for EQP @ Componernts Constraints | ‘
*ZZ Point Name List . Help
= Description: Digplay Point N
] Bertley Misc pti isplay Point Names
[ Bertley Templates Display All Components

—4 FAC End Conditions
= Cut_for_Ditch_LT
e Cut_for_Ditch_LT_4:Imax
= Cut_for_Ditch_RT
== Cut_for_Ditch_RT_4:1max
e Cut_for EOP_LT
3= Cut_for_EOP_RT
= Rll_LT
= Fl_RT
-3 FAC Pavement
= 2n_20@1.0%
= 4ln
= 4ln_25'@1.0%
= Aln_vares@1.0%
3 FAC Typical Sections
[ 2Ln_Cut_for_EOP
= 2Ln_Taxiway_Cut_for_Ditch
= 2n_Tadway_Fil
—4 FAC_Misc Components
= 1ln_10@1.0% _nt
= 1n_20@1.0% _t
¢ 2Ln_25'@1.0%_k
= 2n_25'@1.0%
= 4ln_varies@1.0%_it
= Aln_vares@1 0% _rt
= Aggregate Base
= Buffer cut It for Ditch

et Do b b Fre Dbk
Fl 1 3

m

Library  Active Template +=AoH-1Eu 3 4 ] o

Preview:

Figure6-9 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.Figure6-10 shows a list of the FAC End Conditions.

— FAC End Conditions

= Cut_for Ditch LT

= Cut_for_Ditch_LT_4:Tmax
== Cut_for_Ditch_RT

== Cut_for_Ditch_RT_4:Tmax
== Cut_for_ EOP_LT

== Cut_for_EOP_RT

== Fll_LT

== Fll_RT

Figure6-10 Available Facilities Custom End Conditions

1 The end conditios Cut_for_Ditch_ LT, LT maxor RT should be attached to a cut
conditiongrass shelf that has no curbing.

1 The end condition Cut_for EOP, LLIT_4:1marr RT should be attached to a cut
condition grass shelf that has curbing.

1 The end condition FilLT or _R%hould be attached ta fill condition grass shelf.

FAC Pavement
Figure6-11shows a list of the FAC Pavement templates

4 FAC Pavement
={ 2n_20'@1.0%
= 4ln_25'@1.0%
= 4Ln_vares@1.0%

Figure6-11 Available Facilities Custom Pavement Templates

T ¢KS GFLEASlI & LI @SYSyid GSYLX | (G SfootkapegwitilfQ X m d
slope andLO-foot grass componetat 3% slope and 4 inch thickness

f The secondtaxiwaydl SYSy G GSYLX UGS on[ YYHP QXMDE:? O
two (2) 25foot lanes with 1% slope, two (2) 200t outside lanes with 1.5% slope and-10
foot grass components at 3% slope and 4 inch thickness.
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1 The third taxiway pavement templatéLn_vaies@1%gonsists of four (4) lanesith two
(2) 20foot outside lanes with 1.5% sloadtwo (2) 25foot lanes with 1% slopfr the
inside lanesThe inside lanes may vary in width.

FAC Typical Sections
Figure6-12 shows a list of the FAC Typical Sections

o FAC Typical Sections
=t Fln_Cit_for_EOQOP
= Fln_Taxiway_Cut_for_Ditch
== 2n_Tadway_Fil

Figure6-12 Available Facilities Custom Typical Sections

The taxiway pavement template prowd consists of components and end conditions.

If any of the templates need to be changed, they should be capiedhe Project Library
and renamed to avoid losing the original template.

FAC Misc. Components
The items in the FAC_Misc Components folderlmaused to create unique templates that have
not been supplied Figure6-13 shows a list of the FA@isc. Components

— FAC_Misc Components
= 1o _100@1.0% _rt
= 1ln_200@1.0% _kt
= 2n_25'@1.0%_k
= 2ln_25@1.0% o
== dln_vares@1.0%_it
== dln_vares@1.0%_rt
== Aggregate Base
== Buffer cut t for Ditch
== Buffer cut it for Ditch
= Buffer tt fill
== Buffer it fil
== (Grass Shoulder 1.5%
== (3rass Shoulder 3%

Figure6-13 Available Facilities Custom Misc. Components
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6.2.2 Point Names
See Sectiof.1.3Point Names

6.2.3 Component Names
See Sectiob.1.4Component Names

6.2.4 Affixes

All FAC end conditions and miscellaneous components have been drawn on the left and right.
InRoads users should ensure that affixesafen the TemplateOptions dialog box, as shown in
Figure6-14. 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.

-

b= Template Options

Maming Options
Component Seed Mame:
@ From Style
) Specify:
Point Seed Name:

Apply Affixes
Prefic

Step Options

X 0.000 Y. D.00D

Left: f
Right: it

a

Cancel

Preferences...

Slope:  pooow

Figure6-14 InRoads Template Options Dialog Box
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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 FAEsigner is working on roadway, they can open the
HW_Typical.itl file and copy the information needed into their own Etgure6-15 shows the
Temphte Library Organizer which contains templates for FAC designers.

== 4ln
== dln_25@1.0%

o I

Preview:

7] Bentley Templates
—y HWY End Conditions

= 4ln_vares@1 0% = Cut_for_Curb

— FAC Typical Sections = Cut_for_Ditch
= 2ln_Cut_for_EOP »=_Fill
= 2ln_Taxiway_Cut_for —y HWY Misc Components
== 2Ln_Taxway_Fil = 1Ln_4%shdr =

— FAC_Misc Components = 1Ln_&%shdr_BCLC
= Tl _100@1.0% it == 1Ln_&%shdr_BCPC
= 1ln_200@1.0% _kt == 1Ln_&%shdr_CC
= 2ln_25'@1.0% _k == 1Ln_&%shdr_CPC
= 2ln_25'@1.0% _rt == 1Ln_&%shdr_GC
= dln_vares@1.0% It |z == 1ln_B%shdr_GSC
= dln_vares@1.0%_r = 2ln_4%shdr
== Aggregate Base == ZLn_G%shdr_BCLC
== Buffer cut t for Ditch == 2Ln_G%shdr_BCPC
== Buffer cut it for Ditch = 2ln_B%shdr_CC
= Buffer  fill == 2Ln_&%shdr_CPC
== Buffert fil = 2Ln_E%shdr_GC
== (Grass Shoulder 1.5% = 2Ln_B%shdr_G5C
== (Grass Shoulder 3% = 3ln_4%shdr

—4 Project Librany == 3Ln_G%shdr_BCLC
7] End Conditions == 3Ln_G%shdr_BCPC
] Misc Components = 3Ln_G%shdr_CC
" Typical Sections Al = 3Ln_G%shdr_CPC il

4

=

I

Preview:

B Template Library Organizer (=l -
Available In: Available In: | oK
7 FALC End Conditions | |3 X)\999_Student10_2007\High » | [...|
—3 FAC Pavement *ZZ Paint Name List Cancel
= 2ln_200@1.0% 7] Bentley Misc |T
elp

Figure6-15InRoads Template Library Organizer Dialog Box
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6.3 Lab 8 Assembling Templates

Before starting this labiW _typicals.tmiwill 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 paventemiponentscurb components and end
condition @mponents can be copied and edited as needed.

A. Open the Template Library: Goao2 RSt SNJ p / NBIF S ¢SYLX I G§SX
B. Doubledickthe template library in the left window listing to expand the library folders

C. Double Cliclonthe Project LibraryFolder RightQick on the Typical Sectiongolder and
selectNew > Template The new template will be highlighted in blue, typ&€€in RDWY1
to rename the new template. (Sdagure6-16) You can give it a Description, i.e. Route 123
- 12 ft lanes.

Create Template
3] P

File Edit Add Tools

Template Librany: Cument Template

{25 ¥:\999_Student10_2007\Highways"_Eng_Data\InRo| MName: CT_RDWY1
"ZZ Poirt Mame List -
== Description:
[ Bentley Mizc =

[ Bentley Templates
(3] HWY End Conditions
[ HWY Misc Components
[ HWY Pavement
[ HWY Typical Sections
[ HWY_Widening
25 Project Librany
[ End Condttions
[ Misc Components
i=5] Typical Sections
CT_RDWY1

Figure6-16 InRoads Create Template Dialog Box Renaming a Template

D. On the Crete template main menu click ohools> Options Apply Affixesshould beon
with suffix of _Itand_rt. ClickOK

E. On the Create template main menu, click bools > Dynamic Settingg=or X Step input,
use0O.1land for Y Step inpud.1

F. Double click (toet active) on theCT_BRWYL 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.
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G. In theHWY MiscComponentdolder, data pointonceand holdon the 1in_6%$&dr_ BCPC
template and drag it into the new template. When the cursor is over the editor window,
there will be a pavement/curb component, drag the insertion point to the pink bdxGat
and releasehlie mouse button.Click on the-it View button in the Create Template view

window.

H. Next, draglln_4%shdinto the same new template but right click while dragging and turn

on Reflect Continue dragging until the insertion point is 00gd (the CL point wi turn
white) and release the mouse buttorClick on theFit View button in the Create Template

view window.

. bSEGZ OKIy3aS (KS f

change. Repeat f@HDR_Ibut enter-11.

MRVAS

6ARGKEA

T N2 YSHDRit Q
andthe Point Propertiesbox will appear. In the Cotraints area, input a value dfl and
Tab for constraint 1. CligkgpplyandClose Notice all theSUBayer SHDR points also

To merge pavement componentRight clickveryclose to the center of the topavement

02

componentand selectMerge Components The orange line down is deleted, meaning the

two (2) pavement components have been merged into one (1) compor@antinue this
process with the pink and purple shapdsgure6-17 shows the dialog box for creating a

template.

Bt Create Template

File Edit Add Tools

Template Library: Currert Template

=< 2Ln_&%shdr ~| Name CT_RDWY1
= 2Ln_B%shdr_BCLC
=< 2Ln_B%shdr_BCPC
=< 2Ln_B¥shdr CC
5 2Un_B¥shdr_CPC
= 2Ln_B%shdr GC
3= 2Ln_B¥shdr GSC
=< 3Ln_&%shdr

3= 3Ln_B%shdr_BCLC

Description:

= 3Ln_B%shdr_BCPC
= 3Ln_B%shdr CC
¢ 3Ln_Bishdr_CPC
={ 3Ln_6%shdr_GC
»=¢ 3Ln_Bishdr GSC
= BCLC

= BCPC

= CC

= CPC

Z ggc BBER.Eh, It
»=¢ PCEC_Double £

= PCBC_Single

¢ Sidewalk_No_Buffer

Lt

SHOR-sb-tr

5= Sidewalk_\W/Buffer
(1 HWY Pavement
(1 HWY Typical Sections
(£ HWY _Widening
24 Project Library

(£ End Condttions

(£ Misc Componerts

23 Typical Sections

B cT_RDWY1 s

SHDR-sg1t

BBER: 59,

»

i
Library  Active Template \

Preview.

+t=85d-tOa

N,
A

~,
I/__—————~_‘__|\

Display

9 Components Constraints

7] Display Poirt Names
Display Al Companents

CL_sb

Dynamic Settings

% 2900  Sep g1

Y

Paint Name:

0600 Step: 0100
Poirt Styls |Aaa_CENTERU ~

7] Apply Affixes

he= -

[ st Dynamic Onain |

=

\ ol

FHTARE 111t M \\ SHORN
\r; 22 | c

/LWM J—L_h**\__SHDR.h

EOR_rt

t
*EOH b

SHDR_sh rt
EOR_sb_nt

SHDR _sg_rt
EOR_sg_rt

Close

Help

Test

REFLECT

Figure6-17 Inroads Dialog Box Merging Components
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K. Double click on eagbavement componenand edit the nameHiminate any previous left

or right designatioras showrFigure6-18. Leave the Curbing componesds is.

= Component Properties |

MName: Superpave_Top_kt \ ﬂ

2 Component Properties } |_

Name: Supempave_Top l ﬂ Apply

[] Use Name Ovemide: Supempave_Top

Description:

Style: |P_COMP_SUPERP, v|  [¥IClose Shape
ext >

Parent Component: I ,J ﬂ

Display Rules: el

[] Bxclude From Triangulation

Figure6-18 InRoadsComponent Properties Dialog Box Renaming Components

L. Click on theHWY End Condinsfolder and using the processes below, drag the following

templates to the correct Point name:

1 With reflect off, slide the end conditioBut_for_Curbon to the pointSNOW _c_It.

With reflect on, slide the end conditidfill on to the pointSNOW _rt.

= =/ =2 =4

Fit view

With reflect off, slide the end conditioRill on to the pointSNOW _f _|t.

With reflect on, slide the end conditiout_for_Ditchon to the pointSNOW _rt.

M. Click theTestbutton. A warningpoxwill appear clickOK Inthe TestEnd Condition®ox
clickon Check PrioritiesSnow_rtshould be highlighted blue, click &dit, and change
Ditch_rtto a value ob. ClickOKandclosethe End Condition Priorities band then the

Test End Conditions box.

N. Usngthe tools above create aewtemplatein your Project Library Typical Sections folder

calledCT_BWY2.
1 The left side of the road will be one lane using BCPC

9 The right will be two lanes with no curbing.
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1 Use the detall irFigure6-19 as aguide. Notice the two (2) foathoulder and
two percent (2%) cross slope.

Figure6-19 Typical Section for CT_Rdwy?2

O. In this next step users will create a local roadway, and change pavement thicknesses and
component material. Go to theWY Typical Sectiorfslder and right click on
2In_Roadway_ BCPRClIlickCopyand Paste it to youProject Library Typical Sections
Folder Change the name toocal _Rdwy

P. Leaving theCreate Templatalialog box opened. On the InRoads Main Menu dlmds>
Style Manager. Thedata point onP_COMP_SUPERPAVEiS click theCopybutton.
Give the new style the namie@ COMP_PROCESSED_aABype in a description Click
Apply and thenClose This new style itencanbe assigned a pay iteto be used in
Quantity Manager Close the Style Manager.
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Q. Go back to theCreate Templateand selecthe Local_Rdwyemplate. Click orthe point
SHDR_brt and change the constraint 2 value1@00. (See Figure6-20 below).

R. Continue entering the same value for all the points on this la@ér PEOR_b _rt,
BOC b _rt, EOR _b_It, BOC_hariid SHDR b }t

B Point Properties |i|
Name: SHDR_b_t h ﬂ Apply
[ Use Feature Name Overide: |SHOR b 1t |
_D_| Close
Surface Feature Style: P SUE SHDR v]
= = -_r: Previous
Altemate Suface: -
Me >
Help
Member of -
ProcessedAgg_Sub
Superpave_Top
Constraints
Constraint 1 Constraint 2
Type: ’ Harizanital - ] "u"ertical 7 ]
Parent 1. |SHDR s ~| #| [sHDRx - #
Value: 0.000 E] 0.300 E]
Label: - -
["] Style Constraint:
(@ Horizontal Vertical Both 0.000

Figure6-20 InRoads Point Properties Dialog Box

S. Click on poinBHDR_sg_#dnd change Constraint 2 value4833 Continue entering the
same value for all the points on this lay@i( sg, EOR_sg_rt, BOC_sg_rt, EOR_sg_lIt,
BOC_sg_landSHDR_sg )it

T. Double click on the pin8uperpave_Sulbomponent and change the styie
P_COMP_PROCESSED .Al@@e name field inpuProcessedAgg_SultlickApply and
then Close

U. Savethe template library and clicKlose
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6.3.2 Facilities Process
Before starting this portiomf the labFA _typicals.tmwill need to be opened if it is not already.

This lab will show users how to combine the standaidOTelivered components to create a
typical design cross section templat€he pavement components, and end condition comgats
can be copied and edited as needed.

A. Open the Template LibrarModeler > Create Templateopen theFA typicals .itfile.
B. Double clickkthe template library in the left window listing to expand the library folders.
Figure6-21 shows the list of folders in the Template Library.

Template Librany:
9 “\sh3dgs18\CTDOT projects\999
"= Point Mame List
(7] Bentley Misc
(7] Bentley Templates
[] FAC End Conditions
|] FAC Pavement
|71 FAC Typical Sections
(7] FAC_Misc Components
=5 Project Library
[ End Conditions
[C]] Misc Components
(7] Typical Sections

Figure6-21 Location of Facilities Template Library "Project Library" Folder

C. Openthe Project Library foldeand in the Typical Sections folder create a new template.
Right clickon the Typical Sections folder and selleiw > Template The new template
will be hidnlighted in blue, type itClass_Taxiwayfio rename the new template.

D. On the Create template main menu click dools > Options Apply Affixes should beff
because there are end conditions and components for the left and the rightkOKto
close theTemplate Options box.

E. On the Creat@emplate main menu click ofiools > Dynamic Settingg~or X: Step: input
0.1 and for Y: Step: input 0.1.

F. Double click(to set active) on th€lass_Taxiwayfemplate, if it is not highlighted with a
red box. The actie 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 foldedata point once onthe [ Y Y H n Qeknplabensind 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. From the FAC End ConditiaregCut_for_Ditch_LTnto the same new template and
connect it to the left edge of the template.

I. Then dragCut_for_Ditch_RT_4:1marto the same new template and connect it to the
right edge of the templateFit View.

J. Next,double clickover thepoint EOR_d_lin the template. Change the value for the
Constraint 1 from20.00 t0-30.0Q this will change the width of the template. Click the
Apply button.

K. Next change theross slopdrom 1% to 2%Click theApply button and then cliciClose
Figure6-22 shows the Point Properties dialog bwith the new values fo€Constraint 1 and
Constraint 2

B Point Properties 3

Name: EOR_d_t 2 ﬂ Aoply

|| Use Feature Name Ovemde: |EOR d I

ORI | [amGose]
Sulace Fwies . [PCOMP_SUPERP: v| [~ o ]
Atemate Suface: - ‘ |
Next >
[ Heo ]
Member of y
| Supemave_Top
y” Constraints
Constraint 1 Constraint 2 \
Type | Horizontal v|  |Siope

Value = ; =
N 3°°°° s 2w ey
W: v v
Style Constraint

Figure6-22 InRoads Point Properties Dialog Box
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6.3.3 Test Template EndConditions

A. In the lower right hand corner of th€reate Templatébox click theTestbutton.
B. Select the<Active>Surface then select the Draw command.
C. Pan the orange line up and down this will show how the template end conditions work.
D. If creating templées, users might have to set their priorities.
E. Click on theCheck prioritieshox within the test template interface window shown in
Figure6-23.
Cose
Chack Priomties
L U L]
Help
Avalable Targsts
cActive>-Suface
Use Suface Sope
0.00%
| Drarw Flssat
Desplay Rubes
Mams iahos
+=S o104« D

Figure6-23InRoads Test end Conditions Dialog Box

F. If a message box appears stating that there are no conflicts, pheceedby either clicking
Yesand continue to review oclickNoto change priorities Below,Figure6-24 shows this
message box.

Bentley InRoads Suite V8i (SELECTseries 2)

. y Mo End Condition Priority conflicts found. Do you want to edit End
' Condition Priorities anyway?

Figure6-24 InRoads Edit End Condition Priorities Nfatation
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G. If there is a conflict with the priorities or the order of the priorities need to be changed, it
can be modified in th&ix Prioritiesdialog boxFigure6-25. For this lab, the priority of the
end conditions does nateedto be changed. Thereforeavethe data For Facilitieslose
FA.itltandopenthe HWY .itlfile.

Bes Fix Pricrities | o= |
Priorty ~ End Condition Component
Cut1
& Help
7 Cut2

Figure6-25InRoads Fix Priorities Component
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Section 7 Roadway Designer

After the templates are assembled, they are applied using the Roadway Desidngiprocess
requires that the user defirecorridors withthe required geometry such as horizontal, vertical
and transversétemplates) Then it uses a variety of controls to createlinensional (D)

models of the roadway desigiThe intent of the Roadway Designer is to minimize the amount of
edits made diretty to the proposedDTM.

This section of the manual will provide a standard workflow that should be usedwsdetor
Roadway Designer commands and processeRoads Help provides-aepth explanations on all
features of the Roadway Designekproposed 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 3of this manual discussdtbw to create, save and lod®oadway Designer .irlles.

Bt Roadway Designer - \ish3dgs18\CTDOT _projects\999_Student10_2007\Highways\_Eng_Data\InRoads\Road... | = =] 2

File Corridor  Superelevation  Tools  Overlay Tools

H |I>*zi~<w t|-q| H§|{:—:| ’\\f|%|@ ﬂ | Close | | Help |

= oH-lE s . - Y ' ' b

Coridor:  Mainine ¥ | Staton:  [ig][ <] 11+00 BIEEIN Process Al |
Ative Surface: | esting v | g Interval: 10.000 | Process Visible Range |
Template: CT_RDWY1 Display Mode: @ Momal
Superelevation
Overday

Figure7-1 InRoads Roadway Designer Dialog Box
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Below is a list of items that describes the work area in Roadway Designer.

1 Menu Itemslocated at the top left corner of the dialog windowile,Corridor,
Superelevation, Tools and Overlay Tools

91 Buttonslocated directly below the menu items can be used as shortcuts to access
menu items Manage Corridors, Template Drops, Point Contiatsl Conditions
Exceptions, Display Reference, Secondary Alignments, Key Stations, Create Surfaces,
Options and Opeiiemplate Library

012 2|5 i Sl o

1 Plan View Windowlocated in the uppeleft corner is used to display and locate
horizontal alignment and plan informatiowvhile using the modeler.

1 Profile View Windowshownin the lowerleft corner is used to display vertical
alignment and profile information while using the modeler.

1 Cross Section View Windois located on theight side of the modeler, and is used to
showthe 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.

CROSS SECTION

Bt - - |

=t ot

o b
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1 The bottomportion of the Roadway Designean beused toselect the Corridor and
the Active Surfacedisplays the Station and Template used that is shown in the Cross
Section view.

1 Display Mode Normal, Superelevation or Overlay on displays the windows for those

modes.
Comidor: Mainkne | Station: ()] 11400 B ‘:._'1] Process Al
Active Surface: .Eﬂ'ﬂm _: o Itenal 10,000 Process Wabile Range
Tempiate CT_RDWY1 Display Mode: @ Nomal
SLperele'\rmmn
COrverday

7.1 Lab 9- Using the Roadway Designer

Before startingthis 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_tgpls.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 ManagerTemplate Pops andTransitions.

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, libiey can also define channels or ditches or any other
surface that is based on a linear control.

A. From the InRoads main menu sel&bdeler > Roadway DesignetAt this pointthe
Roadway Designer dialog with three empty view windows should appear. Tiog drad
all the windows are resizable using a mouse cursor.

B. Select the Corridor > Corridor Mareagentcommand

C. In theManage Corridodialog box, type the name of the corridor, eMjainline. Note:
The corridor name will also be the name oétBTM creted by this corridor. ADTM is a
surface, each corridor name is a DTM = a design surface.
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Set the Type té\lignment.
SelectRoadway_Ifor the Horizontal Alignment
SelectRoadway _Ifor the Vertical Alignment.

. PI Rounding for roadways will typically @€0

I &G m m O

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 theADDbutton to add(create) this corridor. Then clicklose

7.1.2 Template Drops

When templates from the templatibrary 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 ard assigned station ranges. It
is possite to drop different templates at defined station ranges to achieve changes in the
roadway design. For example, one section of roadway may bdames that transition into a
bridge then back to a twdane typical.

B Template Drops E =

Comidor- .Mm v' Add

Station: 11+00

Interval: 10,000

L+ 1+
§

Library Templates:
| L] HWY_Widening A
‘=3 Project Library
£ End Condiions
2 Misc Components
= Typical Sections
5= CT_RDWY1 -
== CT_RDWY2
»= Local_Rdwy

F] m }

Cumrert Template Drops
Station Interval Template Enable Transition Revised In  Library

11+00 10.000 CT_RDWY1 N/A ITL X399 _Student 1(
12+00 10.000 CT_RDWT1 ITL XN599_Student 10
14+00 10,000 CT_RDWY2 X ITL XMNI599_Student 10
16+00 10.000 CT_RDWY2 ITL X899 _Student 1(
18-00 10,000 CT_RDWY ITL XN399_Student 10

4 m b

c——

Figure7-2 InRoads Template Drops Dialog Box
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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 fraim whi
they originated. However, if the library that the template originated from is loaded, then the
templates can be synchronized using ®gchronizewith Librarybutton on the bottom of the

template drop dialog

If a template drop ised, this is anndication 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 ugto-date with all template drops synchronized whenever possible

A. From theRoadway DesignerselectCorridor > Template DropsFrom the Template Drops
dialog, séect theCorridor, e.g.Mainline.

B. TheStationis the first station that this template will be applied. KeysiPbA 11+0@s the
beginning of the vertical alignmén

C. Anlintervalis the spacing that templates will be dropped. Set this at a value appropriate
for a project. Fothis example us&0. Meaning that every 10 feghe roadway designer
will drop the template to cut a cross section.

D. In theLibraryTemplateswindow, expand the library folders and select the design
template, e.gCT_RDWY.1Click theAdd button. Error! Reference source not found.
displays the Templaterbps window from which to apply and adjust templates.

E. Add the next Template Drop. For the station, ert+00and selecCT_RDWY4again.
Click theAdd button to add to the list of template drops

F. Add the next Template Drop. For the station, ertdr-@ and selecCT_RDWY.2Click the
Add button to add to the list of template drops

G. Add the next Template Drop. For the station, eritér-00and selecCT_RDWY.2Click the
Add button to add to the list of template drops

H. Add the next Template Drop. Foretlstation, enterl8+00and selecCT_RDWY.1Click the
Add button to add to the list of template drops.

I. Click on theClosebutton. On theRoadway Designedialog box seledProcess Allthen
File > Savéo save the roadway designer file to the disk.
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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, Sectiof7.1.2 that two (2)yellow highlightswere displayed in the plan view of the
Roadway Designer Dialog. These highlights are an indication tit@isition condition exists

A. In the plan view of the Roadway Desigmaghtdick over the yellow highlight and select
the Edit command. This will initiate theEdit Transitiondialog box. This dialog box shows a
window with an outline of the two templates that are transitioning. In the example shown
in Figure7-3, CT_RDWY?2 travelway pamio not exist in CT_RDWitfavelway 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 (+) indisatephaned pointgunmatched
points).

B. Use the mouse to drawn lines that connect the travelyaynts (bold red poing) on
CT_RDWY2 to the Shoulder psioh CT_RDWY 1Clicknear thetop bold red point, then
clicknear the CT_RDWY3HDR_rt point.

C. Continue this process with the stiéyer bold red points until no bold points are left.
Connect each bold point withstorresponding layers shoulder point.

Figure7-3 InRoads Edit Transition dialog box
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D. Next click theDKbutton, the Edit Transition Midpointdialog will appear.Double click on
the SHDRIrt point and change the horizontal constraintione. Select theOKbutton on
the Transition Point Propertieslialog box andDKon the Edit TransitionMidpoint dialog
boxas shown irFigure7-4. The yellow highlight should turn blue indicating that edits have
been made.

B Edit Transition Midpoint - 12+00 to 14+00 B

Constrairts

Constrairt 1 Constrairt 2

Type: | Slope - | | Naone - |

Parert 1: [ TRWY1 1t -]+ [ -] #|

Value:  -2.00% 0.000000
+t=AAd-10u Label:

Style Constraint: -

Transtion
Start i @ Horizontal Verical Both

Range:
Display Poirt Mames

Figure7-4 InRoads Edit Transition Midpoint Dialog Box

E. Double clickon the blue highlight. This will bring up tBdit Transition dialog box. Click
OKand the Edit Transition Midpoint dialog box will appear.

F. Double click on the rigfEOR t point and change thslopeandhorizontal constraint to
None ClickOKonthe Edit Transition Midpoint dialog box

G. Repeat step®, Band Cfor the next transition buskip DandE Do notedit the Transition
Point Property. Clic®Kon the Edit Transition Midpoint dialog box.
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H. Right clickover the blue highlight antbggle offthe check mark b¥nable This will stop
the transition from happening over the entire length of the template drops but will
transition from the last intervalemplate 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 araiBhed or when they require a revision.

7.2 Roadway Designer Surface Creation

The Roadwa$ S & A 3y S NDfinal dutp@ R B th&fdkin ofi surface digital terrai model

(DTM). The combinatioof horizontal, vertical and transverse geometry with Road®@agigner

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 \Ww#i 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 sectlte fundamental toolsvill be discussed
and used

The design processhould be relatively complete before a surface is created. Also, if the modeler
is used to its fullest potentiareatea new DTM, significantly less direct edits will be required.
Many standard features and design surface toolsavailable.

7.3 Lab 10 Creating a Proposed Surface

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

1. Geometry_ Project.alg or Completed_ Vertical.alg.
2. HW_Roadway Design.ird or Completed_ Roadway Dasiigh

3. SV_Suface.dtm
These three files are considered a minimum in order to @eatlesign 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 mduke| will
by default, the same as the name of the corridor. The alternate surface option will Hease
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.
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In the Roadway Designerset theActive Surfaceccordingly. In this example, set the
active surface to the original ground, i.existing.

From the Roadwalesigney selectCorridor > Create Surface.

The Default Preference should be already satlighway If not £lectHighwayfrom the
drop down box

Inthe Create Surfacéialog boxjn thewindow ofCreate Surface(s) fronselect the one
corridorfor which the surface is to be createéor this example, select thmainline. If
there are several corridors defined, they vall be selected automatically.

Note: This dialog will run all corridors if not indicated by the user! Therefore, select only the
corridorsthat are required.As shown irFigure7-5.

E.

Cick theApply button. Closethe dialog box when the process is completed. Gimke
and thenClosethe RoadwayDesigner

In the MicroStation vievpanthe proposed roadway features that were created. Notice
the Transitions at stations 14+00, 16+00 a@d-Q0.

M Create Surface |i|
Default Preference: [Highway v]
Create Suface(s) from:
Mairline ]

Help
Mane

General Options
Mew Surface for Each Comidor [ | Create Alttemate Sufaces

Empty Design Surface [ Process Visible Range Orly
[ Include Mull Pairts [7] Remave Loops
Triangulate
Features

@ Append Replace Rename Modify
[7] Add Transverse Features

Style: APOINT
Add Exterior Boundary

Style: P_SURF_BNDRY ~|
Densify using Chord Height Tolerance Digplay in Flan View
Horizortal Curves Features
Vertical Curves || Componerts

Figure7-5 InRoads Create Surface Dialog Box
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7.3.2 Surface Properties
The surfaces created from theadway designehave default properties and should be modified
to display correctly in plan and crossctiors.

A. In thelnRoadglialog boxselect theSurfacestab in the workspace bar window
B. Right clickover the proposed surfac@ainline)and select PropertiesThis command is
also available by selecting Surface from the main menu and then Sifaperties.
C. On theMain Tah change théPreferencefield from Defaultto Highway This will control
the level that triangles will display on in plan viewMicroStation
D. Click o the Advanced Tab, change Cross Sesttymbology to P_SURF_DESIGN. Check
on the Use Features Only box.
E. Also ; the Advanced TapchangeProfiles Symbologyo P SURF_DESIGRNgure7-6
shows the Surface Properties box.
F. ClickApplyandClose
r“ Surface Properties = 23 .|W
Surface: [I'H'Iainline -
Cross Sections Hel
Symbology: [F‘_SUF-[F_DESIGN 1.] . Use Features Only _
Profiles
Symbology: [F'_SLIHF_DESIGN ,] . [ Lock Symbologies
(Offset  Distance Symbology Color  Offset Distance Symbology Color
1 0000  [Defauk - ¥ 000  [Defaut -]
2 0000  |Defaut - ' 0000 [Defaut -]
3 0000  |Defaut - " 0000 [Defaut -]
4 0000  |Defaut - 2 0000 [Defaut -]
5 0000  [Defaut -/ ¥ 0000 [Defaut -]
6 0000  [Defaut -/ % 0000 [Defaut -]
7 0000  |Defaut -/ % 0000 [Defaut -]
& 0000  [Defaut -/ % 0000 [Defaut -]
[ ey || Cos= |

Figure7-6 InRoads Surface Properties Dialog Box
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7.3.3 Saving the Design Surface

It is mportant to note, thesurfacethat waspreviously created if.3.1lissaved in virtual memory
only. That means tis filedoesnot exist on any physal memory at this point.

For this nexexercise, the proposed surfagell be saved to physical memory, and then added to
the project .rwk file. Project .rwk file usage was explaine8dation 3

A. From the InRoadworkspace bar windowselect the Surface Tab.

B. Right click over the proposed surfagkainline andselectSave 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 loadeddito save. Use the pull down
and select theVainline surface. Notice that the file name is automatically filled in as
Mainline.dtm.

C. SelectSAVEandthen Cancel

Note: If you donOt create a file name for your proposed surfaces the data will beteélevery
time you exit InRoads and the surfaces will have to bereated in the roadway designer
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7.3.4 Project File Update

The project file will need to be updated with the newly created DTM. The RWK projeatdtes

only saves time when loading tipeoject, 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 fikowgate. Thereare several

types of files associated with the InRoads design, and the project file will help track design data.

A. SelectFile>Save A®n the InRoads Main Menu.

B. Inthe Save Aglialog box, set thsave as typgo Projecis (*.rwk). Selecthe
Project_file.rwk file to be saved.

C. At the botom of the Save As dialog beelect theOptionsX button.

Select theSurfacetab, click onAdd, Update and the file namévainline as shown in

E. ClickOK SaveYes Replace the existing project file with this new andsed one. Select
Cancebnthe Save As dialog when dorgeeFigure7-7

©

Bs Save As | 2 |
Savein: || InFoads ~- @23 e
i MNarne . Date modified Type
et | Project_File.rnwk 1/23/2014 11:32 AM  RWK File
Recent Places
e

M=t Project Options | 28|
| Survey | Template Library Roadway Design
Surfaces | Geometry Project XIN Preferences | Drainage
Help
Add  Update Sudace MName File Mame
1 [] Defaut ;
] [ edsting \\sh3dgs 18\CTDOT _projects''999_Student 10_; Save
<] [ Mainline \\sh3dgs 19°CTDOT _projects\999_Student10_
Help
File Name: Options...
[ ok || cance |

Figure7-7 InRoadsSave As & Project Optiori3ialog Box
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Section 8

found inw:\ Workspace \ InRoads_V8i_RSC \ Superelevation_Rate_Tables

-GUIDE

Superelevation

This chapter will describe the process of establisioperelevatiordata 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; how@/OT uses the table
method and selects one of the corresponding AASHTO tables. The superelevation tables are
. Figure8-1 shows the

superelevation tables available in the workspace.

[o|@m| ® |
@'\:j'l J % Workspace » InRoads_VEi_RSC » Superelevation_Rate_Tables - | +5 | Search Superelevation Rate Tables jol |
Organize * Burn Mew folder = ~ [ I@I
‘:_{1 0SDisk (C:) 0 MName . Date modified Type Size

—a Data (D) o _ . )
| Super 04 15.5up 12/6/2010 217 PM SUP File 3KB
= DGS Curveys (DOT-SDCENGOTY) (F) [ Super_04_20.sup 12/6/2010 217PM  SUP File 3KB
: f:ez:i(;:magic " [ Super_04_25.sup 12/6/2000 217 PM  SUP File 3KB
e pe—————————— [ super0430sup  12/6/2010217PM  SUP File 3KB
[ Super0435sup  12/6/20102:17PM  SUP File 3KB
= GROUPS (\SDCDBSED) (3) [ Super04 40.sup  12/6/2010217PM  SUP File 3KB
: ::LT:;;S;\SDCDESGG) » [ Super_04_45.sup 12/6/2010 218 PM  SUP File 2KB
S —— = [ Super0450sup  12/6/2010218PM  SUP File 2KB
|| Super04 S5sup  12/6/20102:18PM  SUP File 2KB
+ Workspace [ Super_04_60.sup 12/6/2010 218 PM  SUP File 2KB
feds [ Super0615sup  12/6/2010218PM  SUP File 3KB
e [ Super 06 20sup  12/6/2010 218 PM  SUP File 3KB
¥ InRoads_VBI_RSC [ Super_06_25.sup 12/6/2010 218 PM  SUP File 3KB
LIRS [ Super_06_20.sup 12/6/2010 218 PM  SUP File 3KB
ECREE [ Super_06_35.sup 12/6/2010 218 PM  SUP File 3KB
# Superelevation_Rate_Tables 2| [ Super.06_40.sup 12/6/2010 218 PM  SUP File 3KB
$ VB_Environment [ Super_06_45.sup 12/6/2010 218 PM  SUP File 3KB
| KDrive_TrainingProject [ Super_06_50.sup 12/6/2010 218 PM  SUP File 2KB
i z::aéi; rec [ Super_06_55.sup 12/6/2010 218 PM  SUP File 2KB
- [ Super 06 60.sup  12/6/2010 218 PM  SUP File 2kB
v User_Workspaces [ Super_06_65.sup 12/6/2010 218 PM  SUP File 2KB
= DGS CTDOT Projects (SH3DGS18) (X) [ Super_06_70.sup 12/6/2010 217PM  SUP File 2KB
e Network [ Super 06 75sup  12/6/2010217PM  SUP File 2KB
|| [ Super06.80.sup  12/6/2010217PM  SUP File 2kB

24 items

Figure8-1 InRoads Superelevation Tables

Superelevation is stored in Roadway Designhesugperelevatiorpoint controls The point names

in the templates that are used as superelevation control points shoulkbhsistent The

centerline of the road will be considered the Crown Point, and the left and right sho(8¢#DR)
will be the left and right Rangeoints. Additionally, the left and right edgd-road (EORpoints
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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 thersigvation.
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 requanearking or redefining the superelevation.

From the display superelevation option of the roadway modeler, different aspects of the
superelevation can be viewed. Each windoas a purpose, and Table-1@escribes 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%, Orang%, White =

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

Cross Section view of corridor backbone with color that match th

BOTTOM LEFT ,
plan view

TOP RIGHT Color coded Profile view of the corridor

Banking Diagram Control line vié®&upeelevation Diagram)from
this view edits to the banking can be made. Edits are done using
variety of tools we will use several of these in modifying the
example design

BOTTOM RIGHT

Table 81 Roadway Designer Superelevation Display View

8.1 Lab 11- UsingSuperelevation Tools
Before startingthis 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. Roadway_Desigm.ird or Completed_ Roadway_Desagiird
3. SV_Suface.dtm
These three files are considered a minimum in order to@sate aSuperelevation

8.1.1 Table Wizard
A. Create a new roadway, seleCorridor >Corridors Management. The Manage Corridors
box will open. In the Name field type iBuperelevation Set the followingType
Alignment, Horizontal AlignmentRoadway_1 Vertical AlignmentRoadway_1 ClickAdd
andClose
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B. Add Templates, sele@orridor > Template DropsSuperelevation should automatically
selected as the Corridor, since it is the active corridGhange interval to 10. Click on the
following typicalProject Library > Typical Sections > CT_RDW&dleciAdd andClose

C. On the bottom right of the roadwagtesigne pick the Display ModeSuperelewation.
From the roadway modeler, seleBuperelevation > Create Superelevation Wizard >
¢l of SX

D. Click thepick button 6 Xnéxt to the Table field and browse to
W:\WorkspacéInRoads_V8i_RSSuperelevation_Rate_TableSuper_06_40.sup

E. Use the mouse cursor with the shift key depressedadtect all curvegrom the curve set
list.

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

G. Click theNextbutton on the bottom of the Table Wizard. This will bring up the
Superelevation Section Definitiondialog.

H. Usethe! R RbXtton to start theSectionsdefinition. The section name by default will be
Section 1

I. For the Crown Point, sele€iipoint. To do so, use either the pull down list or the target
button to select the point on the screen from thikesigne cros section view window.

J. Set the Left Range Point 8HDR It Set the Right Range Point36IDR_rt.For the rest of
the settingsthe pivot direction iOKat From Crown Pointand this is a 2 lane design. Click
OK

From the Superelevation Section Defoms dialog, review the definitions setting. The s&op
stations are indicated as well as the runoff lengths and more.

K. Click theNextbutton. The Superelevation Controls dialog box allows users to review the
vertical control line data, along with threnames, 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.

L. Click theFinishbutton. If there areOverlaps,the Fix Overlap dialog box will appear. For
more informationon this dialog box, refer to InRoads Help. For this exercise, the overlap
edits will be corrected later in the dynamic super display wind@lose this dialog bax

M. On the bottom right of the roadwagtesigne change the Display Mode backNwormal.
ClickProcess All.Closethe Resultsdialog box Browse through the corridor and see how
the roadway behaves. Notice the odd sections in the transitions especially towards the
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end of the project. This appears becausewheard automatically chose the point
SHDR_rt to use TRWY1_rt instead of CL for the reference point.
N. Set Display Mode back fuperelevation.

8.1.2 Edit Superelevation

In the example design, the Runoff overlaps in the superelevation control lines. &ypisal

situation and the overlaps careledited 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 viewingahgesh

in the roadway designer.

The same sho#tut menu that had the Display List command hagdit 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 antbp stations will be edited.

Change a Station

A. Right click on bottom right superelevation view and seledit Curve Set Station Make
correctSection Nameactive,Section 1

B. Change the Station value for the first Full Super in the list 8@ 14+200 STA 14+50
and dick theApply button and. Closethe Edit Curve Set Statiordialog box Click the
Process Albutton. Notice the control line display imediately reflects the update.

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 cradtsuperto full super planar

transitions in theFix Superelevation Overlagialog box. Thiapproach would work perfectly in

this example; however, the superelevation control points can be directly edited to create this
transition. If curves have extreme overlaps, #ig Superelevation Overlap dialogill not delete
points that extend into fulsuper sections.

The image in represents super control lines that overlap. The left lane shown as a red line,
returns to a normal crown wekinto 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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Figure8-2 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 righSeliek 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 deletddhe image ifError! Reference
source not found.represents super control lines with no overlap.

D. SelectFileand thenSavethe Roadwayesigner file.

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

Figure8-3 View of Superelevation with no overlap
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8.1.4 Generate a Superelevation Report

A. SelectSuperelevationfrom the Roadway Designer main menu. Data point on
Superelevation Report In the dialog box, select thl button and clickApply.

B. A report will appear. Review the output dataSaperelvationData.xshnd
SuperelveationStaions.xsIThe report browseshown inFigure8-4 shows the
Superelevation Station Report.

fo AEE|

|E:\Bent|ey_‘-p"8iktivil'~><ML [ratah Y
Rioadwayll ezsign ~ SupErE|EvatiOﬂ Station Report

Schemas

Sightyisibility Report Created: 9/28/2009
Stakeout Time: 1:12pm
StationOffzet

Superelevation Corridor: Superelevation

&j SuperelevalionaS Cllmport File Wish3dgs18\CTDOT projects\999_Student01_2007

% gjg:[::::::g:g?;&:ﬂ sl Name: ‘Highways\_Eng_DatalinRoads\Completed_SuperRoadway.ird

Surfaces Input Grid 1 000000 Note: Allunitz in this report are in feet unless specified
Survey Factor: ~ otherwise.
Tabling
TemplateLibrary Station
Turnouts 11+00 Name: EOR_It SHDR_It SHDR_rt EOR_rt
»IN Cross Slope: -6.00%  -1.50%  -1.50%  -4.00%
_Themes " Delta G: 0.000 0.000 0.000 0.000
; format. xs| . Mode: Constant Constant Constant Constant =

Figure8-4 InRoads Report Browser Sapelevation 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 templatés may result in a sharp change in
slope, especially where a full superelevationt6f4 changes to a shoulder with a transverse slope
of -6%,resulting in an algebraic difference D2%

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

transverse slopesAs 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 cuiwnethe example project, rollover locks will be defined
and applied to pavement s@ons between the shoulder and edge of road points.

A. From the roadwaylesigne menu, select Superelevation > Apply Shoulder RollpvarO | a X
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B. From the Apply Shoulder Rollover Lock dialog box, select Shoulder Point: E®@Rhie.
following values:

ControlLine NameEOR_It

High Side Difference #.00%

Low Side Difference 6.00%

Both Maximums are OFF and Station Limits OFF
. ClickApply.

Shoulder PointEOR _rt

r &G m m o O

Control line NameEOR _rt

High Side Difference #00%

Low Side Difference 6.00%

Maximums are GF and Station Limits OFF

. ClickApply and Close

zZ 2 r X “

. 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.
Figure8-5and Figure8-6 display designs with and thiout roll over locksn

Normal view.

O. Update the proposed surface with the new data.

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

Figure8-5No Roll Over Defined Figure8-6 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 erdrea volume method. Users wallso 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 syeisifie

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 labwill focus on Average Enfrea for volume calculations. Edadea volumes can be
computed using theross sectionatlata stored in the design file. Multiple cross sections must
first be extracted and written to the design file. The cross sections musatodata from at least
two surfaces. When using the eialea command, select whiatoss section setio use. The
volumes will be based on the surfaces that were displayedimilie cross sectiorset. If the
graphics move, indicating a changecioss setion to surface, the volumes must be recalculated.
Use thefill factor parameter to control the factor at whidiil volumes are scaled and use tbet
factor parameter to control the factor at which tteait 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. Efaglea volume report styles are available.

9.1 Lab 12¢ Working Cross Sections and Volumes

Before startingthis 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. Siperelevation.dtmor Completed_ Supefevationdtm

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

A. SelectEvaluation> Cross Sectior Cross 8ctions. Figure9-1 shows the Create Cross
Section dialog box.

-

B Cross Sections = £ |
File
(@ Refresh Display On Display Off
{23 Create Cross Section Set Name: Roadway_1
- g General .
Source Create: Window and Data v]
Include Interval: 50,000 #|
{77 Control
B e R —
-] Layout Right Offset: 100.000 +|
% gxzs Vertical Exaggeration: 1 pooo
i
-{27 Details Show Data Outside Elevation Range
-[Z7] ASCI or LandXML )
[ Annotate Cross Section £oiis
[ Update Cross Section Ohbject Mame
(3 End-Area Volumes [ ] Defaut Defaut BYL
<] superelevation Default BYL
0 - B
MNone
P~
[ Apply Q [Preferences...l D Close ] [ Help
B, —

Figure9-1 InRoads Create Cross Section Dialog Box

B. SelectPreferencesand load theHighway. Close the preferences box.

C. Click on theexistingandproposedsurfaces.

D. Make surelnterval is set to50.
E. ClickApplyand data point in theMicroStationfile where to placetie cross sections.

9.1.2 Generating EndArea Volumes

A. In the Cross Sections box open thedArea Volumedolder. Click on Compute Quantities.
ClickOFF Output QuantitiesSee Figure-9.
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File

Cross Section Set: tMode: (@) Refresh Display On Display Off

[Flnadway_1_2 '] ﬂ Start:  10+00 Stop: 25+50

[ Create Cross Section k [] Output Guapities

[ Annctate Cross Section Outpt

[ Update Cross Section Database:

=5 End-Area Volumes —
_____ Seneral _projectst939_Instructor_2007Highways"_Eng_Data"InRoads"EndfArea.mc E]
e G Mode: © Cre ) fopnd
b Unsuitable Materials by Feature | o . ——

I 4 Cross Sections L]t
’ File
‘ Cross Section Set: Mode: (@) Refresh Display On Display COff
Roadway_1_2 ) # /st 0.0 Stop:  25+50
notate ss Section @ Standa
[ Update Cross Section exdsting Exdsting —
23 End-Avea Volumes Superelevation  Design () Comect for Curvature
""" ¥ Limits
----- Compute Cuantities )
----- Unsuitable Materals by Feature (B ey
----- Unsuitable Materials by Station Start: 10400 - ﬂ
----- Classffications Stop:
----- Compaction/Expansion - |[10-00 - ﬂ
----- Volume Exceptions
----- Added Quartities ) .
----- Forced Balance imperial Units
_____ As Bt (@ Cubic Yards () Cubic Feet Ignore Areas Smaller Than: g pp
----- Annotati
e Mar;s Hl:ur; Diagram ( [¥] Create XML Report ’ [ Plot Mass Haul Diagram

| Apply | [Preferences..| | Close | [ Hel

Figure9-2 InRoad EndArea Volumes Dialog Box

B. Selectthe cross section set that was just creatiédre may be more than one cross section
set A rectangle is displayed around the cross section set itMiseoStationdesign file. It
may be necessary to zoom out to see
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C. For theGeneraltab, make sure thexistingand proposedsurfaces are checked omlake sure
Create XML Repois checked on, clickpply. Figure9-3 displays the content of the Basic
EndArea Volume report.The report can be saved in the project directaga HMTL or XLS
file format.

File Tools Help

|C.'-.Berrllay_VEi'-Gwl"-ln Roads Group VE -
= Evaiuaton = End Area Volume Report

-] AverageCrossSlopeArea xel

-Aj] BasicEndAreaVolumeBalanc Report Created: 2/3/2014

---Aj] BasicVolume xs| Time: 1:23pm

-] CrossSection xsl

4] CrossSectionAllFeatures x| Cross Section Set Name: Roadway 1_2

E CrossSectionASCllinputFom Alignment Name: Roadway_1 =
- E CrossSectionASCllinputFom -

E CrossSectionASCllinputFom Input Grid Factor:  1.000000  Note: Al units in this report are in feet, square feet and cubic yards unless specified otherwise.

- E Cross Section Design Surface |

4] CrossSectionGradebooksl| | | . Station Quantities - - - - - - - - ... ... ... ..... Added Quantities - - - - - - - - - -

--Aj] CrossSectionGradebookNE. . -

1 CrossSectionGradebookWic Baseline ---------- Cutoooooeeoin oo Fill oo Cut--oooonn oo Fill ... Mass
A3 CrossSectionPoints xs| Station Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
] CrossSection Points List xs! 10+00 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 1.000 0.0 0.0 1.000 0.0 0.0 0.0
4] Cross SectionFrofileList sl 10+50 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 1.000 0.0 0.0 1.000 0.0 0.0 0.0
B et 11+00 1000 114.59 1061 1051 1000 29.05 269 269 1000 00 00 1000 00 00 792
53] CrossSectionStkingTable.x 11+50 1.000 7919 1794 1794 1.000 3093 855 55 1.000 0.0 0.0 1.000 0.0 00 2031
1] CrossSections ToC 5V xsl 12+00 1.000 6532 1338 1333 1.000 4560 709 709 1.000 0.0 0.0 1.000 0.0 00 2661
A Cross Section Survey Fomat 12+50 1.000 9184 1455 1455 1.000 77.87 1143 1143 1.000 0.0 0.0 1.000 0.0 00 2972
] CrossSector Wide ! 13+400 100012593 2016 2016 100010562 4708 1706 1000 00 00 1000 00 00 3261
B9 EathworkQuartities xs! 13+50 1.000 11976 2275 2275 1.000 39.64 1354 1354 1.000 0.0 0.0 1.000 0.0 00 4201
W5 EndAveavolome x| 14+00 1.00027841 3687 3687 1000 1911 544 54.4 1.000 0.0 0.0 1.000 0.0 0.0 7344
4] EndAmaVolumePageTotals. 14+50 1.000 1815 2746 2746 1.000188.02 1918 1913 1.000 0.0 0.0 1.000 0.0 00§72
B Fir 15400 1000 2499 399 399 1000 8511 2529 2529 1000 0.0 00 1000 00 00 6043
53] Roadway Designer Compon 16+50 1.000 1421 363 36.3 1.000134.49 2033 2033 1.000 0.0 0.0 1.000 0.0 00 4372
-] Roadway Designer Compon 16+00 1.000 2535 366 366 1.000 8323 2071 2071 1.000 0.0 0.0 1.000 0.0 00 2667
] TisngleVolume By Stationx — 16+50 1.000 31.58 627 527 1000218.39 2848 2848 1.000 0.0 0.0 1.000 0.0 0.0 346 T
4 il 3 ] m »

Figure9-3 InRoads Report Browser Basic End Area Report

D. View the cross sections that have been created. The green shaded area represents fill, and the
brown area represents the cut sectionsigure9-4 shows the cross section with cut and fill
sections.

T — gy i gy =SSR

—

Figure9-4 MicroStation Screen Shot of InRoads Generated Cut and Fill
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9.1.3 Updating Cross Sections

A. Click orEvaluation>Cross Sectior Cross Section Click on théJpdate Cross Section
folder. Figure9-5 shows the Update Cross Section dialog box.

B. Select the correct cross section set.
C. Select Display Off.
D. Selectthe proposed surface (Superelevatian)the surface box.
E. ClickApplyand watch tle proposed work vanish from the cross section.
F. Now turn them back onThen close the Cross Sections box.
B Cross Sections = 23 |
File
Cross Section Set: Mode: () Refresh () Display On @) Display Off
| Roadway_1.2 | #] sar 10-00 Stop:  25+50
[ Create Cross Section Surface:
[ Annotate Cross Section Name Description ﬂ
=3 Update Cross Section o
o G | existing
: Enera .
- % Sufaces Superelevation Created from roadway de...
b Components
b Crossing Features
o Projected Features

e Storm and Sanitary
[ End-Area Volumes

il
i
i
[¥}

Aoply Preferences.. [ Close ] [ Help

Figure9-5 InRoads Update Cross Section Dialog Box
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Volumell dInRoads Plan Production

HighwayFacility plan cut sheetswill consist of referenced MicroStatiatesign modedand survey
ground files. The CDOTPIlan Bordecellwill be placed in each cut sheet attte reference files

will be clipped tashow only what fits iside the borderThe 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 referentiles. Each plan sheet will showdifferent 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 grounc
should not be copied in the cut sheet. This rule is vital to the integritlyegprojectasother
design units such as Traffic and StructuBeidge are referencingighway/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 desigscgiine folder. Users should
contact Central Survevs if thev need chanaes ntadke survev around file.

Highway/Facility pfilescut sheetsare placedon separate sheetthat match the limits of the
plan cut sheets. Lab4will discuss in detail how to set up profile cut sheets.
Highway/Facility cross section sheatg all plaed in one MicroStation file. This file will be
created to only display the graphics for cross sections views. Plan and ifofibeation should
not be placed in this file. Lalb Will discuss in detail how to set up cross section cut sheets.

Standad Cut Sheet Scales
f PlanSheet-scalem ¢ T' , oacasi@nally projects may require the use of 20 scale (example
Culvert Replacement) or 80 scale plan sheets (exanfpésurfacing)
1 ProfileSheet-horizontalscalem ¢ I' nn Q> @GSNIAOFt alFftS mérnQ
f Highway Cross Section She&tOl f ) mE& T
| Facility Cross Section She& 2 NAT 2y il t a0l S mMET pQX GSNIA
Lesson Objectives
Ly GUKA&a +=2fdzyS 6S gAftf X
Generate plan sheet& profile sheets
Annotate InRoads features and alignments on plan anofilp sheets
Place drafting notes on plan and profile sheets
Generate Cross Sections Sheets
Annotate Surface& Featuren Cross Section Sheets

= =4 4 4



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 basmuthe setup parametersA clipping boundary is
created for each sheet to control the clipping of multiple reference files.

To create plan sheets usifigne Plan and Profile Generatm 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 undedésgskiptive tabs.

Below is a list of tab$n general, these tabs simplify the plan and profile generation process. The
parameters have been set for all the tabs and saveith¢oCTDOT XliNe so that only minor set

up is required, as shown in Lah4and 15

Main Tabg Soecifies the type of views to be created and edits the parameters for plan views and
profile views in the VDF file.

1 Select thealignment to use to define the plan or profile path.
1 Inputthe length of each sheet

Plan Controls TabSpecifies the parameters for the automatic generation of plan views.

M1 Select which filesvill be referencd into each cut sheet.
1 Enter left and right clipping widths

Profile Controls Talg Specifies the parameters for the automatic generation of profile aew

I Select the surfaces for the elevation shifts
 Select the Profile Preference used for the Grid

Sheet Layout TabSecifieshow the sheets will be created

1 Set up cut sheet filaames (Host File)
1 Select the seed file used to create each cut sheet (Sestile)

View Layout Talr Sets thelocation ofthe border cell and scalen each cut sheet.
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Border and Title Talqg Soecifiesthe MicroStation Cell@derto be used in each cut sheet.

Symbols and Details TahbSpecifies how and where the north arrow waé placed.

Match Lines Tab Soecifies if and where match lines will be displayed and annotated.

Sheet Index Talq Loads and saves VDF files and displays the sheet index and individual sheets.

Station Lock

Can be toggled on and off on the Locks Toolddre station lock is normally turned on while
working with most InRoads commands but should be turned off when using the Plan and
Profile Generator.

10.1.2 CT DOT MicroStation Desighlan Model VSPlan Cut Sheet

This section will descriltde function of eachype 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 referencedto each plan cut sheetAll 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 MicroStatiorElements

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 brisige
Text

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

Lane, roadway, curb return dimensions

Plan Cut Sheet

Pay Item Call outs

Curbing Tables

Curve data

Coordinates for intersecting alignments
Match Marks

North arrow

Cell border

Border SheeTags

Annotation for beginning, end and limits of project
Geneal Notes
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10.2 Lab X4 - Generating Plan Sheets

The first part of thisLab will cover the process of creating plan cut sheets using the InRoads Plan
and Profile Generatoand MicroStation toolsThe second part of this Lab will cover the process of
creating profile cut sheets using the InRoads Plan and Profile Generator and MicroStation tools.

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

A.

o

®

Laks:

1 1-3Lab 1¢ Starting the InRoads Application

1 The first portion orlLab 2¢ Project Start Ug1.6.1 Using Automatic Projedefaults)

Open the MicroStation file: HighwaydSta DesigtHW_MST_Plan_MDL.dgn.

Open InRoads fitgFinalalg Finaldtm, Final_SideRoad.dtngV_Suface.dtm

Make the Final surface active. Sel8ctface > Surface Propertie©n the Main tab select the
surface Final. Select the Advanced tab and change both the Cross Section and Profile
symbology td®_ SURF_DESIGNoggle orlJse Features OnlyClickApply.

. On the Main tab select the surface Final_SideRoad. Select the Advanced tab and change both

the Cross Section and Profile symbologPtGSURF_DESIGNoggle orlJse Features Only.
ClickApply.

Select Surface > View Surfaed-eatures Select the Surfadeénalwith all the features
seleced click theApply button.

. Select the SurfacEinal_SideRoauith all the features selected click tigply button.
. View the horizontal alignment, stationing and bearifgsRoadway landRoadway_2n the

MicroStation File. (see Sectidnl.4and4.2.3if you need more direction)
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10.2.2 PlanSheet Creation
A. Turn off the Station Lock.

B. ClickDrafting > Plan and Profile GeneratorClick orPreferencesat the bottom of the
dialog box and choosdighway Plan Bdr Formatr Facilities Plan Bdr FormatFigure 0-1
shows the dialog box for the Plan and Profile Generator.

C. Select theMain tab and use thd’ICK BUTTO&hd data point on the Horizontal Alignment
to run the plangyeneration along.

== Plan and Profile Generator |’._||E|E|
Border and Title Symbalz and Details Match Lines Sheet [ndex
b ain | Flan Contrals Frafile Cantralz Sheet Lapout Wiew Layout
kM ethiod Horizontal Alignment;
3 Plan Orly Foadway_1 3 ﬂ
© Plan and Profile Geomety Projects in this ¥DF;
() Profile Only
Plan Yigwz ’ Help
(%) Usze Plan Views
() Use Station Lirits Maote: Unlezs athenuize
noted, all meazurements
Prafile Yigwms far thiz n:qmmand are in
model unitz.
Station Limits
Drefault
Sheets
10400
[ ] Generate Sheets | | J
| | J 2540
Flan Yigws: Taotal: 0 Frofile “iews: Taotal 0
l... tame Start Stop M ame Start Stop
< *
Apply ] [ Preferences. .. l [ Clozse

Figurel0-1 InRoads Plan and Profile Generator Main Tab
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D. Select thePlan Controlgab and clickviodel Files Browse to theMSta_Desigrfolder and
selectHW_MST Plan_MDLdgn.

E. Toggle orNested Attachments Thiswill attach the surey ground file to
HW_MST_Plan_MDL.dgn

T Plan and Profile Generator

Border and Title Symbolz and Details Match Lines Sheet |ndex
b ain Flan Controls | Frafile Controls Sheet Layout Wiew Lapout

Seed View Mame: |F"Iar'|_1 | Model Files. .

‘width Left: |.3|:||:|_|:||:||:| |ﬂ
Width Right: 300,000 | ﬂ

Owerlap: |E|_EIEIEI | ﬂ
Boundary Chords: |5 |

Help

[] Force Rectangular Boundary

b odel Files:
Wieh3Adgs18ACTODOT _projectzt399_ Studentd2_ 20074 Highwayshhd

&

||

Mested Attachrments

Apply l [ Preferences. .. ] ’ Cloze

Figurel0-2 InRoads Plan and Profile GeneratBlan Controls Tab

114



CTDOT - INROADS V8l -GUIDE
VOLUME 11 d SECTION 10

F. Select theSheet Layoutab.

1 Set the Host File path t&XHighway$ MSta_Contract_Sheet Filasd add the
following in the File name space HW_MSH_PLN

T {SG GKS { SS\WtardardsseedCTA BhSet_Cigil 3R V8i.dgn

T Plan and Profile Generator

| Eorder and Title | Symbalz and Detailz [ katch Lines { Sheet Index |
| Main | PlanContrals | Profile Contrals [ Sheet Lapout | Wiew Lapout |
Sheet Hurnber: Mame: |PLHA Huoszt File Content
Hast File: (Files\Hw/_MSH_PROJH_PLN-dan| [...| (& Single Sheet Each

Seed Host File; |d'\EDD?'\ET_Sheet_EiviI_EElEl?.dgn | E] () &)l Sheets in One T

Sheet Location

{#) Layout along Alignment () Layout in Grid

[ Round Tao Mearest: | Degree w |
[] sltemate Plan and Profile

Huarizontal 5 pacing

7 Left to Left (%) Right to Left
[ ] Profile Sheet First Distance: |'IEIEI oo
Firzt Sheet Location [Model Lnits] ;
S | 10000.00 | & Wertical Spacing
T |1n|:u:||:|_|:|n | () Bottom to Battarn (%) Top ta Battom
Sheetz per Column; |1 | Diistance: |1 a0 000
Clipping B oundary E=ample
Level: ||:| |
Symbology: |P_SHT Clipping Bov v |

[] Urigue Lewvel for E ach Sheet

Level Step: | a |

[ Apply ] [F'referenn:es... ] [ Cloze ]

Figure10-3 InRoads Plan and Profile Generator Shéetyout Tab
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G. Select theBorder and Titletab. (See Figurg0-4) In the Border section, toggle @elland
in the name box sele®@DR_Plan

H. SelectApply.

T Plan and Profile Generator

| I ain I Flarn Cantrals || Prafile Cantrals || Sheet Lapaut || Yieww Layot |
Border and Title | Symboalz and O etails || M atch Lines || Sheet [ndex |
Barder Browsze...
(=) Cell () Reference File Mame:
Narme: EDR_Plan v | |
Sheet Size;
(%) Retain Cell Levels for Each Sheet e D[22 » 3]
Cuztorn 'width:
() Same Level for Each Sheet |D'DDD | [ Help

Cuztom Height:
() Unique Level for E ach Sheet b ||:|'|:":":I |

Sheet Level: | 1 |

Title Black Drata File Hame:

Level Step: | 1 |

Edit...

Scale: |-|_|:||:||:| |
Symbology:

Object = Location it Paper Units:
[] Harizontal Alignment [ ] & |':'-':":| |
(=] Start Station [ ] -
B Stop Station B = ||:|'|:":I |
B Sheet Mumber ! =zer Tent:
[ ] Tatal Sheets [ ] | |
[ Scale b
E El::;t!‘*;:me = Station Farmat;
[ Date : S+EEE.28
[ 1 User Text1 M
5 I | Use Sheet Level

[ Apply l ’_F'referenl::es... l [ Cloze l

Figurel0-4 InRoads Plan and Profile Gendoa - Borders and Title Tab
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Savingand Viewingthe PlanVDF File

Click Drafting > Plan and Profile Generator. Select the Sheet Index tab.
To save the information that created the sheets, selgate As

Browse to\Highway$MSta_Contract_sheet_Filasd type inPlan_Sheet ClickSave
This will store an ASCII file that has the definitions of how the sheets were created.

-;'_Plan and Profile Generator

| b ain || Flan Controls || Profile Controls || Sheet Layout [ “iewLapout |
| Border and Title || Symbolz and Details || b atch Lines | Sheet Index
VDF File Name: |45k 3dgs19CTDOT _project:h999_Instructor_2| [ New.. Open...
i B
Clipping Boundary Mode: () Caleulate (30 Use Existing
Sheet Index:
- |
Sh.. Sheet Ma... Hozt File Sheet Rotation
FLM1 %4:h3dgs1BACTOOT _projectsh339_11134756'20.1" Create Plat Set
2 FLMZ 4sh3daz1 SSCTDOT _projectst 993 172701'31.8"

All
MHone
Delete Sheet Regenerate Sheet Show Sheet
Sheet Views:
Sheet Wiew Tope Yiew Mame Anchar ¥ Anchar v
1 Plan Flan_1 10+00 400 12.00
Edit...

Apply ] [ Freferences... ] [ Cloze

Figurel0-5 InRoads Plan and Profile GeneratSheet Index Tab

In the Show Sheesection of the dialog box, toggle dse Existing

E. In theSheet Indexsection of the dialog box, select, with one click oRIyNL and then

try PLN2.

ClickShow Sheet The commandpens thedesignfile that contains the plasheet.
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10.2.4 MicroStation Plan Sheet Editing
A. On the InRoads Sheet Index Show SHeeN1
B. Open the MicroStation Level Manager and click the Locked level to be unlocked.
C. Adjust the Border as needed
D. Define the Sheet Layout, Click Blodels > Define Sheddoundary

8 Models

T active Fils 7|2

Type 20430 Name

CT_Cwil_3D_Shest CTD wil_Shest  + ‘\sh,, \HW_MSH_FLN-1.dgn C

Figurel0-6 Models Dialog Box

e

Size: |CT_DOT 21x % | ﬂ
Sl i
Border: |{none) v | ﬂ

Figurel0-7 Sheet Boundary Dialog Box

E. Click the Display Sheet Boundary button and nowgtey transient sheet layout shape
appears.
Zoom out until you see the shape on the screen and then us#&ithes button andRotate
button to move the shape directly on top of the sheet border.

. Delete First Match Mark

Adjust the fence as needed

Reclip thereferenced files

On thelnRoads Sheet Index Show ShieeN2

Repeat Steps B through F

Delete the last Match Mark and 1dip the referenced files

n

r XS T I
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10.3 Lab 15 Generating Profile Sheets

10.3.1 Profile Sheet Creation
A. Create a new Micr8ation file in the folde Highway$ MSta_Designusethe seed file
CT_Design_2D_V8i.dgn and name the newHWé MST_Profile_MDldgn.
B. Select the Sheet Index tab on the Plan and Profile Generator DialogCBokNEW
and Clear the information in the VDF File Name field.

C. On the InRoads main menu goEwaluation > Create ProfileThe dialog box will
appear as shown in Figur@-6. Select the preferencdighway Profile Bdr Format.
Thenselect the ©ntrols folder and change the bottom Window Clearanc® Click
the Preferencesbutton and save this change tdighway Profile Bdr FormatClick

Close.
- AES|
{25 Create Prafile Elewvation Example
General []Use
Source TEF
Include
Metwiork,
Offzetz
=5 Contrals
g Limitz
[ dwes Station
7 Grd [use
[ Details
[ ascn J
Wwindow Clearance
[¥] &pply
Top:  [15.000 #|
Bottom  [20,000 #|

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

Figure10-8 InRoads Create ProfileSheet Production

D. In the Plan and Profile Generatdick on thePreferencesat the bottom of the dialog
box and chooseélighway Profile Bdr Format

E. Click theProfile Controlsab. The Profile Preference should be setHighway Profile
Bdr Format In the Surface section, toggle on the Existing surface and the design
surface. Fige 10-7 shows the settings in the Profile Control tab of the Plan and Profile
Generator.

F. Click on the namexistingto highlight it blue.
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T Plan and Profile Generator

| Border and Title | Symbolz and Details | Match Lines | Sheet Index
" Main | Plan Contiols [ Profile Controls | Sheetlapout | ‘iew Layout |
Seed View Name: | Frafile |
Set Mame: | Foadway 1 |
Prafile Preference: | Highweay Profile BEdr |
Yertical Alignrment: | Mare w |

Surface:

Frofile Elewvation Shiftz Huorizontal Spacing
) It at b ajar Stations eft to Lett ight to Lett
%Eeﬁ“‘“ (&) Shift at Major Stat O Left to Lef () Right to Lef
ina
B ) Shift at Minor Stations Distance: | 400,000 |
) Shift Where Meeded
. Yertical Spacing
© Do Not Shit () Bottom to Bottom (%) Top ta Bottom
Maote: Highlighted surfaces . )
contral elevation shifts. Distance: |'||:":|-|:":”:I
E I
Prafile Height: |?|:|_|:||:||:| | HATRE

Profiles per Calurnn: |1 | m m
b arginz

Top: Eottam; E: t:j
Left |20 000 Right: m_'

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

Figurel0-9 InRoads Plan and Profile GeneratoProfile Controls @b

G. Select theSheet Layoutab.

1 Set the Host File path t&XHighway$ MSta_Contract_Sheet_Filasd add the
following in the File name spa¢&N_MSH_PRO

M Setthe Seed Host File to:
X \Standardsseed CT_Sheet_Civil_2D_V8i.dgn

H. Select theBorder and Titleab. In the Border section, toggle @elland in the name
box selecBDR_Plan

I. SelectApplyand follow the prompts.
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10.3.2 Savingand Viewingthe Profile VDFFile

A. To save the information that created the sheets, seate As

B. Browse to\HighwaysMSta_Contract_sheet_Filesnd type inProfile_Sheet ClickSave
This will store an ASCII file that has the definitions of how the sheets were created.

C. Click in the VDtext box and clickOpen Browse to thePlan_Sheet.vdand clickOpen
The sheet index will now list the Plan Sheets (PLN1 and PLN2).

D. Click in the VDF text box and cl@gen Browse to theProfile_Sheet.vdind clickOpen
The sheet index will nowsli the Profile Sheets (PRO1 and PRO2)

10.4 Lab B Plan and Profile Sheet Annotation

This lab will cover the following:

Plan Sheet Annotation
Place Beginning of Project, End of Project, andtlaf Construction note
Horizontal Alignment Data

Profile Sheet Annotation

Vertical Alignment
Place Beginning of Project, End of Project, and Limit of Construction notes
LabelProposed and Existing Ground
Existing features

TheStorm and SanitarRrainagatems andthe Quanity Manager items will be annotated in
Volumes lll and IV.
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10.4.1 Plaang BOR, EOPand Limit of ConstructionPlannotes
A. Open the fileHW_MSH_PLN.dgnin the contract sheets folder.
Toggle the Pen/Pencihode lock toPen.
Select Drafting > Place Plan Note.
Choose the Plan folder and select the nB@®R click on the bottom right arrow to
expand the box.

Cow

- AR5
Horizontal Alignment: | Fioaduay 1 5 ﬂ
Surtace; existing w
MNate File: -

=3 Plan PN
E] eor Help
(%] Drainage Each call out
m Drainage Length call out Dynarnics
] eop [JFRotate
] General Each call out . .
[Z] General Lenath call out Ot Foc T
m Interzacting Alignment Annotation [J5eae
- . -
< ™1 Limit of Construction 5 [ Muliple Leaders
F Y
Mate:
{BEGINNI%\JG OF STATE PROJECT NO. O0)C=]
Drefirniter
FEDERAL 41D FROJECT NO. (9]
[STATION}
E [
EEEEE
Inzerts:
1 Computed Yalues
Storm and Sanitan Structures
User Text
Sort Uzer Text

Figurel0-10InRoads Place Plan Note Dialog Box

E. Input the State Project Number and Federal Project Nemb

F. Click Apply and follow the promptsSelect the Beginning locationtbk Project and
place the note.

. Choose the Rnfolder and select the noteimit of Construction.

H. ClickApply and follow the prompts Select the side road tie in location.

®
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I. Open thefile HW_MSH_PLR.dgn
Select Drafting > Place Plan Note.

K. Choose the Plan folder and select the n&®R 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 locatidmedProject and place
the note.

“

10.4.2 Plaang Horizontal AlignmentData
A. Select Geometry > View Geometry > Curve Set Annotation
B. Toggle on Station Limits and use the pick buttons to select theslohthe first

curve.
T Curwve Set Annotation Eh |X|
{23l Curve Set Annotation Harizantal Alignmert: |F|c-adwa_l,l_1 Vlﬂ
g General
E Anotation Limits
Station

Start | {3464 ﬂ
Stop: 19497 +|

[] &nnatate Each Element of Curve Set

[ Drop Station Equation Name

[ Apply l [Preferences...] [ Cloge ] [ Help

Figure10-11 InRoads Curve Set Annotation Dialog Box

C. Under Annotation click on the Symbology Area for text

T Curve Set Annotation

3 Curve Set Annotation [rata:
General | Object |D:||umn | o | Prefin | Suiffin |F'recisi0n | Format | Mame | |
‘o g Annotation [ Lire Drefault
[ Paint Drefault
Teut P_ALG Curve O
B Curve Mumber |1 1 CURVE
[ r\'\ R N S -.-A---A-"‘.‘J-:I\"%El:jy\-'\ublﬂ' ‘-\.-.--\.2--“-)\" st WY #EI_:I_E—‘___.‘ i ¥ o “‘S\-\S-’ps-l.-ﬁ-—"'“" == il -J".

Figure10-12 InRoads Curve Set Annotation Dialog Box
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D. On the text Symbology dialog box. Toggle on View Independent and select
AbsoluteAngle. Set the angle to 0.

E. ClickOKon the Symbology dialog box. Cligbply on the Curve Set Annotation
dialog box.

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

Svmbalogy MName: | v| [ 4 ]

Text Style: | v | Cancel

Lewel |HH-G PLM-CURY DAT v |
-H elp
Colar: | ByLevel | |:|

Wieight: —e [ 3B L vl b
Fant: p verdana A
Justification: Center Center b
Height: | 4,800 |—|
width: 4.800 |—

Lime Spacing: |3.|:||:||:| |
Wiew |ndependent

R otation Offzets
) Angle Relative to Object (%) After Fotation
(%) Absolute Angle () Before R otation

Angle: [ groooo.o Horizontal: | oo
Wertical: 100000

Figurel0-13 Text Symbology for Curve Data

G. Place the curve data for the side roads. In the Curve Set Annotaizdog box
Change the Agnment to Roadway_2 and do not use station limits.

H. Under Annotation ater the PrefixSIDE ROAD CURVBrcurve Number. Select
Apply.

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

124



CTDOT - INROADS V8l -GUIDE
VOLUME 11 d SECTION 10

& Curve Set Annotation

25 Curve Set Annotation Data:
- General |Dbiect |EOIumn | Row |F'refi>< |5uffiﬂ |F'reu:isinn Farmnat |Name | |
Lo Annatatian O Line Default
] Pairt Ciefault
Tenut
] Left Hand Cell
Right Hand Cell
B4 Curve Number |1 1 SIDER
] Station 1 2 01z FEHES 8T
B Marthing 1 10 FI N 012
B Easting 1 11 FIE 012
<] Radius 1 9 F= 012
B Degres of Curve | 1 4 = 01z ddd “rarn's. 55"
0] Delta Left 1 3 Delta = 012 ddd“mim's. 535"
Delta Right Delta =
B & Length 1 a = 01z
] Spiral Length 1 | 01z
(] Constant 1 14 012
(] Superelevation 1 15 01z B0z
O Speed 1 12 0
B Tangent Length 1 7 T= 01z
(] Extemnal Distance 1 0 01z
[ Apply l [Preference&...] [ Cloze ] [ Help

Figure10-14 Curve Set Annotation Advanced Tab

J. Next annotate the two intesecting alignments.SelectDrafting > Place Alignment
Intersection Note ClickApply and follow the Prompts

K. Close the dialogox when complete.

L. Open the fileHW_MSH_PLI2.dgnand annotate the last curve using tlurve Set
Annotation command.
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Pladng the Vertical Geometry Annotation

Open the fileHW _MST _Profile_MDldgnand use the MicroStation view controls to
window in onthe Profile.

SelectGeometry > View Geometry > Vertical AnnotatiorSelect the correct
Horizontal Alignment and Vertical Alignment.

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

ClickApply. The vertical alignment is annotated. Clickose

T View Vertical Annotation

Main | Points | Curves | Tangents | Affises |

Haorizantal Alignment: | Fioadway_1 v | ﬂ

Wertical Alignrnent; | Foadway_1 T | ﬂ
Prafile Set; |Fh:ua|:|wa_l,l_1 3 | ﬂ

Lirnits:
[] Station

Start: |-|-|+|:||:| |ﬂ
Stop: (25450 | %]

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

Figurel0-15InRoads View Vertical Annotation Dialog Box
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10.4.4 Pladng the Beginnng of Project and End of Projed®rofile

Notes

Select Drafting > Place Profile Note.

B. Choose the Profile folder and select the n&@R click on the bottom right arrow to
expand the box.

>

-;-'_Pla.ce Profile Note

Mote File: Apply
= 25 Wheh3dgs1BNCTDOT _projectsh399_[nstructor_ -~
S \

=23 Prafiles :
m Alighrnent Mame
] eoP =
m Elevation
m EOP Dynamics

m Exizting Ground call out []Ratate

(] Limit of Construction . '
m Propogzed Grade call out [ Omit Autefip

[ Storm and S aritary []5cale
#1771 Serctinns

[

< | > [ ] Multiple Leaders
Fs
M obe:
?EGINNI;JG OF STATE PROJECT NO. NI
Delimit
{FE%IIEHIIZIEL }."1'-.|D PROJECT NO. (9]
STATION
WEEC
Lo
Inzerts:

Computed W alues
Starm and Sanitany Structures
|Jzer Test

Sort Uzer Text

Figure10-16 InRoads Place Profile Note Dialog Box

C. Input the State Project Number and FeddpPabject Number
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Click Apply and follow the promptdn the profile window data point at the on the first
PVI and place the note.

Choose the Profile folder and select the n&©R click on the bottom right arrow to
expand the box.

Input the State Projeddumber and Federal Project Number

. Click Apply and follow the promptdn the profile window data point at the on the Last

PVI and place the note.

Label Proposed and Existing Ground
SelectDrafting > Place Profile Note

. Right click orthe Profile folder ad selectnew note. Rename Existing Ground call

out, click on the bottom right arrow to expand the box.
Select the Setting button and change the Symbology t8HT _Annotation NeRay
Item. For Terminator select Filled and clk@kK

. Under Note typeEXISTINGClick Apply and follow the promptdn the profile window

data point on the line representing the existing grouadd place the note.

Repeat forProposed Grade call outise the symbolog?  SHT _Annotation General
and the note PROPOSED GRADEhe profile window data point on the line
representing the proposed grade and place the note.
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10.4.6 Display crossindg-eatures on theProfile

A. In MicroStation set True Scale OSklectEvaluation > Profile > Update Profile
. Toggle on Display On and clickPrjected Feature

. In theProjectedFeatures area seleell the CMPpipe features.

B
C. In the Surfaces area seleztisting
D
E

In the Bandwidth Offset areanter-200for the Left Offset an@00for the Right

offset

n

Click Apply and Close

G. In MicroStation zoom the windoto the Profile.

T Lipdate Profile

‘. 8 Projected Features

Profile Set:
| Fioadway 1 w | ﬂ Mode: () Refresh (%) Display On () Display Off
a [Ipdate Profile Surfaces;
""" Surface Marne D' ezcription
- Offsets Default
- Crossing Features Sideroad Created from roadway de..

SuEerelevatinn Created from ru:uadwai de...

Projected Features:

M ame Shyle Dezcrnption
CT GEQDETIC SUR...

CPT CPT

Left Offzet: | -200.000 ﬂ Include Features:
Right Dffset: (200000 | 4| st end

Clip Features () Dutzide Band

ENTFEEIL POINT [T...
CPT1 CPT COMTROL POIMT [T...
CPTZ2 CPT CONTROL POIMT [T... %
B andwidth

Stules. ..

[ Apply ] [ Cloze

] [ Help

Figure10-17 InRoads Update Profile Dialog Box
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10.4.7 Label existing features on the profile

A. SelectEvaluation >Profile > Annotate Feature In ProfileClickon Annotate and selecall
the features except the stream features

-T Annotate Feature In Profile

Profile Set: Surface:

existing W
| Roadway_1 o~ |ﬂ Features:
25 Annatate Feature [n Profile MName atyle D escription ﬂ
- General CMPE <IN L
% Annotate 4 : EM PE
{2 Paints CMEE
{:I Line Segments
(2 Frame

e

Filker...

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

Figure10-18 InRoads Annotate Feature in Profile Dialog Box

B. Select Points and make sure Feature Description is toggle@€lickApply and Close

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.! 4SS aAONR{ Gl A2y YR /2L (GKS oz20Gicpy f AYyS
thelinefortheli 2 L) 2 F GKS wHné w/t
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Figurel0-19 MicroStation View of Annotated Profile

131



Section 11 Cross Section Sheets

Typically, CTDOT generates cross sections-tidilntervals andat 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 crosst®n 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 solidline. 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 skets 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 7 - Generdion Cross Section Sheets

Before starting this lab the flawing will need to be complete

Labs:

1-3 Lab 1¢ Starting the InRoads Application

1.6 The first portion othab 2¢ Project Start Ug1.6.1 Using Automatic Project Defaults)

Open InRoads files
Finalalg.

Finaldtm
SV_Suface.dtm
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11.1.1 Sheet Creation
A. Create a newMicroStationfile using the seed file CT_Design_2D_V8i.dgn and name
the new fileHW_MSH XS@&)1.dgn
B. From the InRoads main menu sel&staluation XCross Sectior Cross Sectiorand
load the InRoads Preferenéighway Xs8dr Format.

C. In theGeneralsettings, toggle on the surfacésnalandexisting.

-= Cross Sections

File
23 Create Cross Section Set Mame: |F||:|a|:|wa_l,l_'l |
7 General .

u:uun: Create: |Window and Data  w |
Include Intervak 50.000 | 4]
Contrals .

% Cotonr Left Dffzet: |-?EI.DEID | ﬂ

2] Lapout Right Offzet: |?'D.EIEIEI | ﬂ

% .g:-:.zs Wertical Exaggeration: |-|.|:||:||:||:| |

fi
[ Details [] 5how Data Outside Elevation Fange

[ ASCI or Land<ML

[ Annotate Cross Section Surfaces:

[ Update Cross Section Object I armie:

[ End-frea Volumes ] Default D efault EYL
B Final D efault BvL

B existing EXISTING
All

Mohe

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

Figurell-1 InRoads Create Cross Section Dialog B&eneral Folder
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D. In thelncludesettings toggle oProjected Featuresind input25for Ahead Band

and Back Band.

~ Cross Sections

IDE

File
Crozs Section Sef: Mode: Fefresh Dizplay On Dizplay Off
ﬂ Start: Stop:
23 Create Cross Section Surface
General Crossing Features
Source )
Adjust B
o g Inchude [ Adiust Range
27 Controls Projected Features
27 Custom
theadsord [z
] Lapout Ead band: | 5 000 _|-I"
[ Ames Back Band: | 25.000 1
{:I Grid
L
2] Detais Components
-3 4SOl or LandXh-jIL Storm and Sanitamy
[ Annotate Cross Section [ Crossing Struct
[ Update Cross Section TOS3ING AULICIIES
[ End-éreaolumes [] Projected Stuctures
Bhead Band: (10000 —
Back Band: 0000 _|i_\I
[ Apply J [Preferences...] [ Cloze J [ Help J

Figurel1-2 InRoads Create Cross Section Dialog Binclude Folder
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E. Select theLayoutfolder andSheet Border For the cell name seleBDR_XSCGHIW.

This cell is being pulled into this list from the workspg2@@Acel\CT_Borders_Contract_2007.cel
If the celBDR_XSC_Hildes not appear refer to Section 17 behind the scenes(?).

F. SelectApplyand follow the prompts.

= Cross Sections

File
LCrozz Section Sek: fiode: Refresh Dizplay On Drisplay OIfFf
ﬂ Start; Stop:
{25 Create Crozs Section Border Example
General (0 Shape = L
5
o Ocaten onseciny _
22 Controls () Referance File: m
|27 Custom | |
=
a Layout
""" Eenelral Origntation 1 I T
e pacing )
% Shest Border Portrait Land:cape
o Sheet Layout o
----- Sheet Generatar Shazt Size CUSTOM
----- Sheet Range Cuztarn width: |1ED.EIEIEI |
s Sheet dnnatation _
[0 Bues [Cugtom Height: |g5_ggg |
{:I Grid
{2 Details Stuloelzys
27 A5C1 or Land=<mML Obiject M arne
[ Annotate Cross Section B order Default BY'L)
[ Update Cross Section
[ End-éreaVolumes
[ Apply l [Preferences...] [ Cloze l [ Help

Figurell-3 InRoadsCreate Cross SectiorBheetBorder Folder
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11.1.2 Redsplaying Features on Cross Sections
The stream line style and the points may look very big to scale ¢ws det 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.

:T_ Edit Named S5ymbology EH_dE

M arne; | | Apply

D escription: |STHE.-’-‘-.M |
Syrnbology
< Previous
s -~
Default Line SV WATR_STREAM O
Drefault Text S WATR WATER_TH BY'L
Default Point Nat Initislized
Flan Line Mot Initialized
Flan Texst Mot Initialized
Plan Paint S WATR_STREAM ]
Frofile Line Mot Initialized
Frofile Text Mot Initialized
Frofile Paint Mot Initialized
ection Line S WATH STREAM
Crozs Section Tewxt SV WATR WATER_T= BY'L
Crozs Section Paint 5% _WATR_STREAM BY'L
Uninitialize | [ Edit..

Figurel1-4 InRoads Edit Named Symbology Dialog BaxExisting Stream

-~ Line Symbology

Lewvel:

Color:

O e
Line Style: |5THE.-’-‘-.M V|
|

Scale ||:|_1 280

Wwigight: ——[0|ByLevel b
L IFill

Figurell-5InRoads Line Symbology Dialog Box for Existing Stream
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== Point Symbology
Syribal Cell
Display: | Symbol v]
Level:
S _WATR_STREAM v |
Colar; |B_.r.|_eve| | |:|
Weight: [O]EyLevel W [ ] Display:
Fant: =
Character. | | |_| %
Height: (0100 |— | [y
. -
Wfidth: ||:|_1|:||:| |_| | |J
Fotation Fotation
(*) Angle Relative to Object Angle Belative to Object
() Abzolute Angle Ahzalute Angle
Angle: | 00000.0"

Figurel1-6 InRoads Point Symbology Dialog Box for Existing Stream

C. Go toEvaluation > Cross Section > Update Cross Seetmhrefresh the STREAM
crossing and projected features on the displayed cross sections.
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11.1.3 Annotating Cross Section Sheets
The Backboa

A. From the InRoads main menu, seléstaluation >Cross Section €ross SectionsGo to
the Annotate Cross Sectiofolder. (See Figure 17T).
Set the Pen Lock on and Delete Ink Lock Off.
Select the Highway preference.
Under theGeneralfolder, select theRoadway BSet and bggle on the srfaceFinal.
Under theSegmentdolder choose Annotate. Hold the Control Button down aedect
the features on the backbone. Click tAeply button.

mooOw

-= Cross Sections

File
Crozz Sechion Set:
|F||:|a|:|wa_l,l_‘l w | ﬂ
[Z]) Create Cross Section Crossing J Edit Style. .
3 Annotate Cross Section M ame Style Description =3
General BCPL_t P_RDWY BCPC  Created by oadway
[ Paints ] P ALG CEMTERLIM... Create gadway ...
23 Segments CUT_It P_RDWwS_CUT Created by roadway ...
General CUT_rt P_RDWY_CUT Created by roadway ...
A Ditch Backslope it P_RDWY_SDITCH  Created by moadway ...
Annotate
] Features Diitch Bottom_rt P_RDWY_BDITCH  Created by roadway ..
Ditch Foreslope it P FED‘-N'Y SDITEH Created by roadway ...
[ Frame
P Created tl“ roadw:
[C7 Update Crozs Section = & r--:h-d by 1 ,j
[ End-frea Volumes P |
Fi
P_RC
SHOR 1t B S Created by roa
SHOW_It P HDW’Y’ SNDW Created by roadway ..
SHOW _rt P RO _SHOW Created by roadway ...
< >
Apply ] [Preferences...] [ Cloze ] [ Help

Figurell-7 InRoads Annotate Cross Section Dialog Box

The Sideslopes

F. Select the Highwa}{cs Sideslope Anndtreference.

G. Under the Annotate Cross Section foldetect General and toggle on therdaceexisting

H. Under the Segments folder / General, make sureNheimum Annotation Width is set to
1. This will exclude the small curbing sections from getting annotated.
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l.  Under the Segments foldérAnnotate, selectall right side features from thEOR_rbut to
the cut/fill point. Click théApply button.

= Cross Sections

File
Crogz Section Set: fiode: Refresh Dizplay On Drisplay OIfFf
|Roadway_1 A #H s 10w Stopr 25450
[C7 Create Cross Section Crossing Edit Style...
a Annotate Crozs Section Mame Style Diescription "~ ﬂ :
o Generl ECPC_k P_RDWY_BCPC  Created by iadwa
; 21 Paints CL P ALG_CEMTERLIM... Created by roadwa
~£F Segments CMPE CMPE 12I1M CMP
o General CMPET19 CMPE 121N CHP
% Anrotats CMPF CMPF 151N CMP
[ Festures : . Created by roadwa

{2 Frame
[ Update Cross Section

| .F'Ij tll,.

I:l End-direa Valumes ) s 1t ) e ;
EQR_It P ROWwWY _EOR Created by roadwa
QF Created by roadwa)
FILL It P RDWw FILL Created by roadwsa
t Created by roadwa)
FWCE PCE 12M PWCACORR F
FYCET4 PYCE 12M PYCACORR F
FWCETS PCE 12M PYCACORRF.
SHOR_It P_RDwY_SHDRA Created by roadwa
SHOR it P_RDWwWY_SHDR Created by roadwa
SHOW |t P RDWY SHOW Created by roadwa

P RO SHOW Created by roadws
STREAMT0Z STRE&M STREAM &/OR Wi

< i | [

[ Apply l [Preferences...] [ Cloge l [ Help

Figure11-8 InRoads Annotate Cross Section Dialog BdRight side of road
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J. Under the Segments folder/ Annotate, select all left side features from the EOR_It out to
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-GUIDE
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the cut/fill point. Click theApply button.

Crozs Section Set;

| Roadway_1

v +

[ Create Cross Section
23 Annotate Cross Section
General
[ Paints

23 Segments
General

5 Annaotate
[ Features
[ Frame
[ Update Cross Section
[ End-reaVolumes

Refrezh Dizplay On Drisplay CIff
Crozzing
Mame Shyle Dezcrption ~

BCPC It P RDwY BCPC Created by roadws

CL P ALG_CEMTERLIM... Created by roadwa
CHPE CMPE 121M CHP

CWPET1S CMPE 12IM CHP

CHPF CMPF 15IM CHP

CUT [t
CUT _rt

Ditch Backslope_rt
Diitch Bottam_rt
Ditch Foreslope

SHOW It

P RDWY CUT
P_RDWY_CUT
F_RDWY_SDITCH
P_RDWY_BDITCH
F_ROWY SDITCH
P RDWY EOR

P RDWY FILL
P_RDW/Y_FILL
FYCE

P_RDWwY_SHDA
P RO

SHOR

P RO SM O

Created by roadwal
Created by roadws
Created by roadwa
Created by roadws
Created by roadws
Created by roadwa

Created by roadws
Created by roadwa
12M PWCACORR F
12M PYCACORR F
12M PYCACORRF
Created by roadwa
Created by roadwsa
Created by roadwa

+|

SHOW _rt F'_FEDW"I’_NEIW Created by roadwa
STREAM10Z STREAM STREAM &/0R W, v
< | &
Apply l [Preferences...] [ Cloze l [ Help

Figure11-9 InRoads Annotate Cross Section Dialog Bdxeft side of road

e e

Figure11-10 MicroStation View of InRoads Annotated Cross Section
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Volumellll - InRoads Storm and Sanitary

InRoads Storm &anitary provides the toolseeded to create storm drainage networks. Starting
with alignmens andsurfaces userscan do the following:

= =

= =4 4 4

Lay outdrainage structures, define conditions, specify materghd locatautilities.

Perform hydraulic calculations)cluding gutter flow, storm drain design and Hydraulic
grade line.

Make modificationgo the drainage networkand redesign

Automate theplacement of structures on plapyofile and cross section drawings.
Gonduct queries

Generate reports

Create physical-® models of storm sewer systems within a MicroStation environment.
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Section 12 Storm and Sanitary File
Management

Thefollowingresource fils have been customized to CT DOT standards. They are stored in the
workspace along with the XIN. These files will be copied out dhtReads V8 RSCV8i
_Environmentfolder intothe project container.

CT_structures.dat

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 providedneith t
project contract.

CT_Drainage_Report.rpl

This file contains customized drainage report styles.

CT_runoff.dat

This file contains runoffoefficient that correspond® Tables 6, 64 and 65 in the CT DOT
Drainage Manual.

CT_rainfall.idf

The rainfdldata file. This filavill contain the Rainfall Intensity/Duration/Frequency Relationship
and will be updated using the NOAA Atlas 14 ddtaelDF file has only been established for
English units.
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12.1 Update the CT_rainfall.idf File using NOAA Atlasdka

¢KS 5SLINIYSYld KFa AadadzSR Iy 9y 3IAYSSNAy3 dzf f
(Bulletin Number: E2015-2) advising designsto use theNOAA Atlas 14 datawhich can be

accessed through theOAA Precipitation Frequency Data SerBFDSn conjunction with the

CTDOT Drainage Manual.

- WWW.NWS.N0aa.gov
. < e QtaTy,
P NOAA's National Weather Service 2R
NoAR 5 ¥ . H =
-~ - &
Hydrometeorological Design Studie
Precipitation Frequency Data Server (PEDS search [N © nws @ ainoas EN
":’;‘;ZL::Z NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CT
Current Projects DATA DESCRIPTION
FAQ
Glossary Data type: [precipitation intensity \/| Units: [english V| Time series type:
Precipitation ==
Freqency (PF) SELECTLOCATION
PF Data Server 1. Manually:
3 a) Enter location (decimal degrees, use ™" for S and W): Iamude:| ‘ Iongltude'| ] | submit |
b) Select station (click here for a list of stations used in frequency analysis for CT): [ select station v
2. Use map:
PF Documents )yt 4 Map =
Probable Maximum < 2 > Simabury, Winddor )
Pr:“c‘i‘fl[t)aouon (PI\:P) »Y,r y South Windsor ¢ ﬂ) Select location
cuments - j £ (move crosshair or double click)
ol 4 - - -
Miscellaneous Canto) + loamteld &) ) el b) Click on station icon
Publications { A 44 ! { 1 7
| Avon y (@ show stations on map)
AEP Storm Analysis . ' 251 533 { 4
Record ] y O / {aa}
Precipitation ? ~
- (3 Manchester
yf d Har#e(d East Hartford o - @%")
ast Hartfor ’
o J West Hartfor @) ’@ ’
Inquiries |
LIsLRRrR @ Farmington / 1) @ B
( 9, © 7 o
o f ”
’ S ’® Newington @) f ©) ¢ LOCATION INFORMATION:
J Glastonbury Name: Hartford, Connecticut, US*
@) : Latitude: 41.7635°
I’ . © ) Longitude: -72.6843°
Ib ) i New Br!taln Rocky Hill 3 .,r@ Elevation: 70 ft*
AN i
I T e @
i Yl 705) Marlborough
9 / Betlin ¢ o) 41 . , ¥ i
(i9) y { Fe / J / / 4
Go gleon 7). @ CromWe ap data ©2015 Google  2km i1 | Terms of Use Reporlarlfaperror * source: Google Maps
POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION vi
NOAA Atlas 14, Volume 10, Version 2
®100% v

Follow the directions on the NOAA Atlasvdbpageand directions given by the CTDOT

Hydraulics & Drainage unit on how to develop the Point Precipitation Frequency (PF) Estimates.
The precipitation frequency estimates can be downloaded infG8Vvat and opened with Excel.

See an example of theot Precipitation Frequency Estimate on the next page.
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http://www.ct.gov/dot/lib/dot/documents/aec/eb-2015-2.pdf
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=in

The Location Information for the example is: Hartford, CT, US; Latitude: 41.Z68§itude-

72.6843% Elevation: 70 ft.

The data you see in the PF tabular format will be cofgieitied into the Storm and Sanitary

CT _rainfall.idtable from the Excel file you save to your project file location.

PF tabular PF graphical Supplementary information z
| PDS-based precipitation frequency estimates with 90% confidence intervals (in inche{
Average recurrence interval (years
Duration d ly )
L+ [ 2 . 5 | 10 J 2 | s | 100 J 200
5-min 4.0 4.36 6.26 7.42 9.1 10.2 1.5 13.0
(2.16-5.08) (3.83-6.17) (4.81-7.87) (5.753-9.50) (6.78-12.1) (7.55-14.1) (8.20-18.4) (8.78-18.1)
10-min 2.84 J.44 4.43 5.26 6.38 7.25 8.13 9.22
(2.24-3.58) (2.71-4.37) (3.48-5.65) (4.10-6.73) (4.31-8.58) (5.35-5.98) (5.81-11.8) (6.22-13.5) D
15-min 2.33 2.70 3.48 412 5.01 5.69 6.38 7.23
(1.76-2.82) (2.13-3.43) (2.73-4.43) (3.21-5.28) (3.77-6.73) (4.20-7.52) (4.56-9.12) (4.85-10.6)
30.min 1.49 1.82 2.34 2.78 3.38 3.85 4.3 4.39 >
(1.18-1.88) (1.43-2.30) (1.84-2.98) (2.17-3.58) (2.55-4.55) (2.84-5.29) (3.08-6.17) (3.30-7.17) P
60-mi 0.938 1.14 1.47 1.75 213 2432 2.72 3.08
-min (0.735-1.18) || (0.888-1.45) (1.16-1.88) (1.35-2.24) (1.61-2.86) {1.79-3.33) (1.94-3.88) (2.08-4.52) D
2-hr 0.609 0.738 0.948 1.12 1.56 1.55 1.73 1.99
(0.483-0.766) || (0.584-0.830) || (0.748-1.20) || (0.381-1.43) (1.03-1.83) (1.15-2.12) (1.25-2.45) {1.35-2.90)
1h 0.468 0.566 0.727 0.861 1.05 1.19 1.33 1.53 >
-nr (0.372-0.586) || (0.450-0.711) || (0.576-0.918) || (0678-1.08) | (0.796-1.40) || (0.836-1.63) || (0.965-1.80) (1.04-2.23) P
6-hr 0.293 0.356 0.459 0.545 0.662 0.753 0.844 0.978
(0.235-0.265) || (0.285-0.444) || (0.366-0.575) || (0.432-0.688) || (0.508-0.880) || (D.566-1.03) || (D.617-1.21) || (0.667-1.42) b
12-hr 0.177 0.217 0.282 0.337 0.412 0.469 0.527 0.615
- (0.143-0.219) || (0.175-0.269) || (0.227-0.351) || (0.268-0.421) || (0.318-0.544) || (0.355-0.637) || (D.388-0.750) || (0.420-0.884)
24_hr 0.103 0.129 0.171 0.205 0.253 0.290 0.327 0.386 b
- (0.0B4-0.127) || (0.104-0.158) || (0.138-0.211) || (0.165-0.255) || (0.197-0.333) || (0.221-0.393) || (D.243-0.465) || (0.265-0.552
72.da 0.058 0.074 0.100 0.121 0.151 0.173 0.196 0.237
¥ (0.045-0.071) || (0.080-0.051) || (0.081-0.123) || (0.098-0.150) || (0.118-0.198) || (0.134-0.235) || (0.145-0.281) || (0.163-0.337)
3 da 0.042 0.054 0.073 0.089 0.110 0.127 0.143 0.174 >
-day (0.035-0.051) || (0.044-0.066) || (0.059-0.082) || (0.072-0.109) || (0.057-0.145) || (0.098-0.172) || (0.109-0.205) || (0.120-0.247)
Ada 0.034 0.043 0.058 0.071 0.088 0.101 0.115 0.139
¥ (0.025-0.041) || (0.035-0.052) || (0.048-0.071) || (0.058-0.087) || (0.070-0.115) || (0.079-0.137) || (0.087-0.163) || (0.086-0.187)
7.da 0.023 0.029 0.038 0.046 0.057 0.066 0.074 0.089
-day (0.019-0.028) || (0.024-0.035) || (0.032-0.045) || (0.038-0.058) || (0.045-0.074) || (0.051-0.088) || (D.056-0.105) || (0.062-0.125)
10-d 0.019 0.023 0.030 0.036 0.044 0.050 0.056 0.067 >
08y | (0.015-0.022) || (0.019-0.027) || (0.025-0.038) || (0.029-0.043) || (0.035-0.057) || (0.039-D.066) || (0.043-0.079) || (0.045-0.004)
20-da 0.013 0.016 0.019 0.022 0.027 0.030 0.033 0.038
A~ 8 || w.o11-0.016) || (0.013-0.018) || (0.016-0.023) || (0.018-0.027) || (0.021-0.034) || (0.023-0.038) || (0.025-0.045) || 0.027-0.053)
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A. On theNOAA Atlas 14 webpagafter you have located your project location and you

have yourPoint Precipitation Frequency Estima®® scrollto the bottom of the page
andclickthe W { dzo bytioi. Q

B. Select¥{ | @& dbrows® to your Projects InRoads directory 88 |. @Reeame
the fe_text_mean.csfile if you want)

A i)
009 D13)

> 1
d.013-0.018)

) |
0-da (0.0 -0.07¢) (0.05-0 ¥4y

(0.04-0.0%) || Yo1s>d0286) w01 naa)
45.da 0.009 0.011 0.012 0.014 0.016 0.017 0.019
Y || woos-0011) || oos-012) | 0o10-0015) || 0o11-0.018) || (0.013-0.020) || .013-0.022) || @.014-0.008)
60.da 0.008 0.009 0.011 0.012 0.013 0.014 0.016
-08¥ | ;pon7-0.010) || (0.0DE-0.011) || (0.008-0012) || (0.010-0.014) || (0.011-0.018) || (D.011-D.018) || (@.012-0.021

! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Mumbers in parenthesis are PF estimates at lower and upper bounds of the 30% confidence interval. The probability that precipitation freg
recurrence interval) will be greater than the upper bound (oplessstharn: i imates at upper bounds are not checky
estimates and may be higher than currently valjgset™values.

Please refer to NOAA Atlas 14 documegaghs

mare information.

Estimates from the table in csv fg

dtegories:
Home | NWC{OHD)

Je Administration

OHD)

Do you want to open or save fe_text_mean.csv from hdsc.nws.noaa.gov? Open

| S e

r

% Save As
@@v L KX YYYY » Highways » _Eng_Data » InRoads v|+?|| Search InRoads ,0|
Organize * New folder = 7]
- Favorites il Name Date modified Type Size i
p fRPsrog o J" & PP PP & & OOV IVP SOOI
~'L vocu.nen.s riNz.dth, 1/3./20.0 1001 4 ITh File 492K
- Music Final_SideRoad.dtm 1/31/201111:51 A..  DTM File 517 K[
&=, Pictures 2] HW._items.mdb 8/7/2012 10:53 AM  Microsoft Access ... 452 K =
i, Videos HW_typicals.itl 1/14/2014 11:57 A..  ITLFile 974 K|
Toolbar_HorizontalAnnotation.tbr 12/6/2010 2:12 PM TBR File 1K~
‘& Computer 1l | R
File ndgne: fe_text_mean.csv v
Save as type: | All Files (**) Rename if v]
you want.
~ Hide Folders q Save ] l Cancel l
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C. FromWindows Exploreiopen the following files:
Doubleclick onCT _rainfall.idf this file should open witiNotepad the top title is:
G Ly U Dyratianfréquency TableL YLISNA F £ ! yAGa o tfSIFas

Doubleclick on the fe_text_mean.csv filtNOAA PF file); this file should open with
Microsoft Excel

D. SdectandDeleteall rowsof minutes and rainfall intensity numbers from the
CT_rainfall.idffile (see below).
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