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Preface

Overview
The goals of the CTDOT InRoads V8i Guide are:
e To provide detailed instructions and technical support on the methods and standards
used by CTDOT with Bentley InRoads V8i and beyond.
e To maintain interoperability and collaboration with Consultant Engineers and State
Design staff.
e To provide assistance for locating InRoads resource files within CTDOT’s Digital Design
Environment (DDE) and to guide users on how apply these files to project designs.
e To aid in the creation of high-value electronic data to be used for future applications
such as an interactive decision system.
The CTDOT InRoads V8i Guide will identify standard resource files, configurations, and CAD
functions used in the creation high value data.
The material covered in this guide does not replace the need for other references and training
regarding InRoads software. Additional publications and training may be needed for further
clarification of CAD procedures and functions. The intent of this guide is not to prevent or limit
individual initiatives and engineering judgment used in project design and development.
Rather, it is meant to document standard digital design procedures currently in practice at
CTDOT.
The main users of this guide include Designers, Planners, Surveyors, and CAD Managers that
work at or with CTDOT staff. The information provided in this guide is subject to change as
technology and experience warrant. Therefore, this guide will be updated as major revisions in
design software and CTDOT DDE policies occur. Addendum to this guide will be available in
digital format only.

Distribution

This manual, in its entirety, may be freely copied and distributed for the purpose of providing a
consistent guide to InRoads Design requirements of the Connecticut Department of
Transportation. The CTDOT InRoads V8i Guide is available on the web.

Trademarks

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




Prerequisites
The required prerequisites for installing and using InRoads V8i are listed below.
e MicroStation V8i (SELECTseries 2) Version 8.11.07.492 or Higher

e MicroStation V8i (SELECTseries 3) Version 8.11.09.397

e InRoads V8i (SELECTseries 2) Version 8.11.07.428 or higher

e This is not configured to work with OpenRoads - InRoads 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 dialog boxes, each 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 solution to a problem usually requires testing and
selecting from multiple options. Practice and experience using InRoads is the key to becoming
a proficient InRoads user. Also, InRoads Help contains a media library with video presentations
and examples of standard workflows.

In addition, there are other outside InRoads learning resources for CTDOT users. CTDOT
employees can access the internet for help and training on the Bentley Learning Web site
http://www.bentley.com/en-US/Training/, or call Bentley directly at 1-800-778-4277 only for
SELECTservices or all others call 1-800-BENTLEY. To access these learning resources from

Bentley Systems, Inc., CTDOT employees should contact AEC Applications to have a Bentley
User ID issued to them. However, Consultant Engineering firms need to purchase their own
training subscriptions directly through Bentley.

CTDOT Engineering Applications has setup InRoads preferences and standardized CTDOT
InRoads practices in an effort to make using InRoads as productive as possible. If you have
guestions regarding this manual or the CTDOT InRoads preference files, please contact:

Elaine Richard Gabriele Hallock Samantha Scharpf
Phone: 860-594-3278 Phone: 860-594-3244 Phone: 860-594-2902
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, InRoads V8i provides Civil Engineering tools for road and corridor design. The following
design functionalities include:

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

e Typical sections

e Superelevation

e Volume and quantity computations

e Storm Drainage Structure layout

e Processing of Survey Data

e Plan Sheet Production tools

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

MicroStation is the platform application which allows InRoads data to be displayed; thus, both
MicroStation and InRoads applications work together to provide users with CAD functions. For
example, InRoads uses MicroStation files to display CAD graphics for a Horizontal Alignment. A
CAD file can be a design model and/or a sheet model (final plan sheet). This guide will outline the
InRoads commands that are available to view, display and present InRoads design data in CAD
files.
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Section 1 Orientation to InRoads
1.1 InRoads File Types

The InRoads road design process uses several different file types. All InRoads data is stored in
external files. The CAD file is used to view a graphical representation of the design data, but the
graphics files do not store the InRoads Data. For example, if the graphics that represent the
horizontal alignment are deleted, the InRoads geometry file is not modified.

The following InRoads resource files have been configured for the V8i Environment:
Preference File (*.xin) - This file contains the control settings of all the dialog boxes within
InRoads. The settings for surface, geometry and survey tools are all confined within the .xin file.
This is the main source of standardization where all InRoads design and graphical output are
configured to meet CTDOT standards.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.2 Resource File Storage Location

The latest versions of all V8i resource files will be kept in the workspace under InRoads_V8i _RSC.
Before starting an InRoads project, copy the necessary files from the workspace into the
designated folder. Resource files for Highway Design users are copied into the Highway discipline
folder within the project container. Resource files for Facilities Design users are copied in the
Facilities/Civil discipline folder within the project container. Resource files for Surveys are in the
local directory under Bentley V8, to improve the processing performance of the data.

V8 _Environment folder holds all of the resource files needed to run InRoads Select Series with
the V8 level structure. The J_Environment folder and the SE_Environment folder are for legacy
projects and are only to be used by the Survey Unit. Figure 1-1 displays the subfolders for the

resource files.

15



CTDOT- INROADS V8I-GUIDE
VOLUME | - SECTION 1

|, InRoads_V&i_RSC

Name
L cell

.. )_Environment || Style Sheets

.. SE_Environment = aecitemll xml

| Superelevation_Rate_Tables L|CT ciilXIN

| V8_Environment ) | | CT_Drainage_Report.rpl

. .. . | | CT_notes.dft

1. XDrive_TrainingProject | CT_rainfallidt
@ Bridge_‘l.l’ﬁi.reg || CT_runoff.dat
@ CGHEUHEI"IL‘II'ELTEQ || CT_structures.dat

| dollar.tiw __| FA typicals.itl
B]FaciltiesCivil_V8i.reg Stemam

I . ] _typicals.t
@_'] nghway-?ﬁl'reg | |5V _VW8_LEVELS METRIC.XIN
ﬂ—-l SUWE}"_‘\IPBI.I"EQ || Toolbar_HeorizontalAnnotation.tbr

Figure 1-1 InRoads Resource Folder
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1.3 Lab 1 - Starting the InRoads Application
CTDOT users should ensure the W:\ drive is mapped (CTDOT_V8 Workspaces > Workspace).

Other users should go to the ConnDOT webpage: ConnDOT: CTDOT - SELECTseries DDE and follow
the instructions.

A. In Windows Explorer, browse to the workspace folder V8 Workspaces > Workspace >
InRoads_V8i _RSC\V8_Environment. From there copy the following files to the InRoads
project folder ### ####\Unit Name\_Eng_Data\IlnRoads.

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_Drainage_Report.rpl CT_Drainage_Report.rpl
CT_runoff.dat CT_runoff.dat

HW _typicals.itl FA_typicals.itl

HW _typicals.itl (copy for lab exercise only)
For this lab copy to the following folders:

\999 Student##t 2007\Highways\_Eng_Data\InRoads or
\999 Student##t 2007\Facilities\Civil\_eng_data) or into your project folder.

B. Double Click on the Accounting icon located on your desktop.
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C. Within the CT DOT Accounting Menu select Run Program: (1), choose MicroStation V8i
HQ. Select the project number for your project from the Available Accounts (2) and then
highlight it within the Frequently Used Accounts (3). Select the correct Resource Type (4)
and click on Start (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.  DOTS57197-0014-0186PE-PE010

Frequently Used Accounts Available Accounts
|DOTEF19700140186FEPEDID] [DOT57197-0012-0037CN-ND1O
DOT57197-0012-0098PL-SP010 =
@) DOT57197-0014-0174PE-PE020 El
' DOT57197-0014-0177PE-PE020O
DOTE7197-0014-0181CN-IN010
DOT57197-0014-0182CN-IN0 A
DOT57197-0014-0184PE-PI
DDTEF‘]9?—[][]14-[]185F'E-F'I’:..J

DOTaT197-0015-0248PE-PED1D
DOT&T197-0015-0296CN-INO1D ™

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 the MicroStation Interface Setup

directions to create preferences for Interface and User.

E. On the MicroStation Interface Select your established Interface and your user preference,
than Select your project container. Open your design file.

MicroStation Interface

User. |ha|lockga

Project |0016-0098

Interface: |hallockga ol
v

F. On the MicroStation toolbar, click on 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

When the InRoads application is opened, the InRoads Explorer will appear which 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 commands and dialogs. If users right click on the gray space to the right of the
InRoads main menu help, a shortcut to the LOCKS tool bar can be created. In order to activate this
tool, click on locks and then go to the Customize dialog where all tool bars are listed. The lock
tools are shown in Figure 1-2. Note that the common settings are in bold letters, such as ON or
OFF.

—_— —— i g
= @ N R4 = @ 501 8
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

Figure 1-2 Description of LOCKS Tools

The left window, the Workspace Bar, contains a listing of active data. In Figure 1-3 the Geometry
Project information is listed. The red square near the + symbol indicates the active Geometry
Project. A right mouse click on geometry listed in the Geometry window will activate a shortcut
dialog with options to Save, Copy, set Active, etc. Tabs at the bottom of the window allow users

to toggle to the different data files types (i.e. Surface Data, Template Library File etc.) that are

loaded with the project.

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 AAK CENTERL.. OK
S amyptsitad 1Ay _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

Figure 1-3 InRoads Interface

The right window displays information about data contained in the data file type (i.e. Geometry
Projects). In Figure 1-3 there 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 apparent in later sections of this manual. Each horizontal alignment has a name
and description. As the scope and volume of data for each project increases, the description
becomes more important. Therefore, all alignments should have meaningful descriptions.

1.5 Project Defaults

An organized work environment along with a standardized file management system provides a
consistent way to maintain digital design data. These measures decrease the chance that users
will create and/or work with incorrect InRoads files. Along with a standardized file management
system, InRoads provides a way to set up project defaults and create a project file for each
project. This in turn, allows users to work with the correct preferences and data files essential to
project design.

To ensure file integrity, the correct project files must not only be used, but also maintained and
updated.

InRoads users must master file management techniques for all InRoads design and data files. File
management also eliminates the creation of multiple copies of the same file. Therefore, a
standardized file management system greatly increases productivity by ensuring the availability of
correct InRoads files and eliminating duplicate files.

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

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

e The automated method based on variables, only has one configuration name. Files are
opened and paths are driven by the project user’s selection when opening MicroStation.
Users can set a windows system environment variable to define a project working
directory. Use Project Defaults to set the variable name using the syntax, S(variable) or
%variable%.
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e The conventional method allows each project to have its own Configuration Name based
on hard-coded paths. When a particular configuration is saved and users exit the dialog,
that configuration is remembered as the "Current" configuration. The next time InRoads is
accessed all the directory paths are set according to the last configuration used. If the
project has been changed, users will need to select the corresponding project
configurations. This means a configuration name will be needed for every project that the
user is working on.

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

B. Click on the New button and a new dialog box will appear, type in a project number
(XXX_XXXX) — for this lab type in student - for the configuration, click OK to save and close
the box.

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

D. Set Default Directory Paths, click the cursor in the Project Default Directory and click the
Browse button. The Open box will appear. Browse to the location where the InRoads
project will be stored, i.e. the project folder InRoads directory. Click Open.

E. Repeat for all other paths. With the exception on Style Sheet and Survey Data.
F. For Style Sheet browse to C:Bentley V8\civi\XML Data (or where InRoads is installed)
G. Save the configuration, Click the Apply button, then click the Close button.

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

1.6 Lab 2 -Project Start Up

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

1.6.1 Using Automated Project Defaults
A. Click to File > Project Defaults on the InRoads Main Menu.
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B. Click on the Import... Button and browse to the workspace folder under InRoads_V8i _RSC
and select the reg file Highway_V8i.reg

Note: When setting up a design, a user must select the .reg file that corresponds to the discipline
(Highway_V8i.reg or Consultant_V8i.reg). Itis important to select the correct file in order to get
the correct subfolder paths.

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

Note: The code S(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 shown in Figure
1-4.

B Set Project Defautts - !‘1 BentleylhRoads Suite V8i (SELECTsenesZ)

CorbpratonNome:  [tighway VB Fle Suface Geometry Bridge Drainage Survey Evaluation
LA Do <Unnamed> vEE 8\» ¢
Prefecences ("xin} SICT_DIRPATH)\Hghways\_Eng_Data\InRoac
Tumouts ("ot} =-[% Preferences
Oranage euctures (dat). SCT_DIRPATH)\Hghways',_Eng_Data\nRoac \sh3dgslS\CTDOT_projects\999_Student10_2007\!
Rarfal Data (idf) SICT_DIRPATH)\Mghways\_Eng_Data\InRoac

1

Bidge Sections (" bd):
Deafting Notes ) SCT_DIRPATH\Hg
Pay Rems (" mdd) ${CT_DIRPATH)\Highways\_Eng_Datadd
Ste Modaler Options (" spf):
Deft Desctory Pas User: |HallockGa v
Project Defauk Directory: T _DIRPATH)\Mghways\_Eng_Data\hRoads\ Project: | 999_Student10_2007 Y ]
Report Directory SCT_DIRPATH)\Hghways\_Eng_Data\InRoads\,

: : Interface: | hallockga "]
Projects (" rw): SICT_DIRPATH)\Highways\_Eng_Data\lnRoads\
Sufaces (".dm) SICT_DIRPATH)\Hghways\_Eng_Data\InRoads\

Geometry Projects Calgl  ICT_DIRPATH)\Hghways\_Eng_Data\lnRoads\
Template Lbanes (4. gCT_DIRPATH)\Hghways\_Eng_Data\lnRoads\
Roadway Desion (" ird) SICT_DIRPATH)\Hghways\_Eng_Data\InRoads\

Survey Data (" fwd)

Deainage (" sdb) SCT_DIRPATH)\Hghways\_Eng_Data\nRoads\

Style Sheet () C:\Bertley_V8\Civi\InRoads Group V8.11\XML Data'en',

Quantity Manager "md)  CT_DIRPATH]\Hghways\_Eng_Data\nRoads\

Ste Modeler Projects (".gef)

Defauk Gad Factor Bpot Prefemed Preferance

Gad Factor: 10000 IActve Only  Name:[gna o] Hgmay

___ — e -

Figure 1-4 Project Defaults Automated Settings
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1.6.2 Setting up the Project File

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

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

C. Click to File > New to create your geometry project. This command shown in Figure 1-5
does not create an actual file it only creates an internal name for the Geometry Project.

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

E. Change Type to Horizontal Alignment and type Roadway_1, set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

F. Change Type to Vertical Alignment and type Roadway_1. Style: AAA_CENTERLINE Curve
Definition: Parabolic, Click Apply

G. Change Type to Horizontal Alignment and type Roadway_2. set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

H. Change Type to Vertical Alignment and type Roadway_2optA. Style: AAA_CENTERLINE,
Curve Definition: Parabolic Click Apply

I. Change Type to Vertical Alignment and type Roadway_2optB. Style: AAA_CENTERLINE
Curve Definition: Parabolic, Click Apply. Click Close.

rhmew =@ [= ]

Suface | Geometry | B New lc

Type: @F‘mm DR ooy | | || |Sufece Geomety |

Description: MName: [
Description
B New =
Name Description | Suface | Geometry

Complted Hor Type
- Vedical Alignment -
Default peu

Name: r

Description:

Figure 1-5 InRoads New Dialog Box
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J. Create and Save the .alg (Geometry Project) file. Click to File > Save As on the InRoads
Menu Bar. In the Save As box select Geometry Projects (*.alg) from the pull down for Save
as type: . For Active: select the geometry name from the pull down and then the File name
will appear in the File Name Box. Click Save, and then after the file is saved, click Cancel.
See Figure 1-6.

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 |

Figure 1-6 InRoads Save As Geometry Projects Dialog Box

K. Create and Save the .ird (Roadway Designer) file. Click to Modeler > Roadway Designer...
on the InRoads Menu Bar. In the roadway designer choose File > New as shown in Figure
1-7 and input project name (xx_xxx), for this lab use Roadway_Designer in the File Name
field. Click Save, Cancel and Close the Roadway Designer.

H Roadway Designer -
Corridor  Superelevation Tools Owverlay Tools

Mew

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

Import RWL...

Close

Figure 1-7 InRoads Roadway Designer Creating a New File
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L. Save files in the RWK (Project) file. Click to File > Save As on the InRoads Menu Bar. In the
Save As box select Projects (*.rwk) from the pull down for Save as type: . Click the
Options... button on the lower right corner of the Save As dialog box. The Project Options
dialog box (Figure 1-8) will appear. Check Add and Update and click on each file under file
name for all the files listed under each tab. When the Surfaces tab appears, only click on
Add for the Existing surface only. (Proposed surfaces will be created later in the design
process. These files will need to be checked off under Add and Update columns).

"It Project Options i
T [ = T
Sulaces | Geomelry Propct XN Prelerences [ Cranage
Helgy
Add Lpdste Geometry Mame
vy Promct CTDOT projects\355_Studertil:

oKk || Concel

Figure 1-8 InRoads Project Options Dialog Box
M. Click the OK button and the Project Options dialog box will close.

N. On the Save As dialog box (Figure 1-9) data point in the File name field and type in the
name of the file, for this lab type in Project_File. Click the Save button and then click

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

Figure 1-9 InRoads Save As Projects Dialog Box
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Note: After running the Roadway Designer and creating the proposed surfaces, these surfaces
will need to be saved as .dtm(s) file and added to the .rwk file. See sections 7.3.3 Saving the
Design Surface and 7.3.4 Project File Update for instructions.

1.6.3 Defining Discipline Settings

A. From the InRoads Menu Bar select File < Project Defaults. See Figure 1-10.

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

Figure 1-10 InRoads Project Defaults Box

B. Under Preferred Preference select the required discipline name, for this lab select
Highway.

C. Click Apply and Close.
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D. From the InRoads Menu Bar select File < Project Options. See Figure 1-11

("Bt Project Options = lE] =R
Tolerances | Eactomeluibrevistons | Rai | Sght D
Precison (_ General J) Unts and Fomat | Geometry
Tab Pages T T S
Tab Shle: [ stacked - letitoe)

Always Activate First Page

[V] Collapse Dislog Baxes Automaticaly

s
toe N Notepad
Default Cel: INR_PLUS -

Coordinate Sequence: [MJ

|} Refrash Command Settings on Preferance Change
| Omet Automatic Graphics Refresh

|| Retranguiate Without Prompting

[] Text Size / Cell Scale Lock

Autosave fies every 0 Mirnges

Figure 1-11 InRoads Project Options Box
E. Select the General Tab then select the Preferences... button.

F. Inthe Preferences box, click on the required discipline name (Highway for this lab). Select
Load and Close. See Figure 1-12

G. Backin the Project Options box click on Apply and Close.

Preferences u
Mame: Close |
Facilities
-La d
SWE-')' :

5 100_Scal
o0 5ede [ s ]
e

Help

Active Preference: Highway

Figure 1-12 InRoads Preferences Dialog Box
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Section 2 Surfaces

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

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

2.1 Types of DTM Display

In the InRoads project, surface representation and features can be displayed in three different

Views or modes: 3-D Planimetric, Profile, and Cross Section.

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

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

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

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

2.2 Featuresinthe DTM

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

* A single random point

® A single interior boundary

e Aflowline

* A single curb line

e A single utility (pipe, pole, manhole)

e A collection of utilities (poles, manholes)

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

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

2.3 View Surface Tools

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

View Perimeter

The View Perimeter command displays the outermost edge of a triangulated digital terrain model
(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 results of subsequent
commands.

View Triangles

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

View Contours

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

View Features

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

The shapes representing the actual points are displayed as single characters at the exact X,Y,Z
locations of the point. Additionally, for linear features (breakline features, contour features,
interior features, and exterior features) the command can display line segments connecting the
individual points that make up each of these features.

2.4 Lab 3 - View Surface Tools

Before starting this lab the SV_Surface.dtm file needs to be opened if it is not already.

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

&

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

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

appear.

|
e

Surface: |sting - | Apply

Close

&

Symbaology:

Object

Fermeter

Figure 2-1 InRoads View Perimeter Dialog Box

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

31



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

Existing
Perimeter

Figure 2-2 MicroStation View of InRoads Generated Perimeter

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

7 B
Bt View Triangles et
Surface: Aoply I

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

Figure 2-3 InRoads View Triangles Dialog Box

F. Click on the Preferences... Button, select the name Survey, click Load and Close.

G. Inthe View Triangles Box for Surface: select existing. Click Apply, then Close. In
Figure 2-4, notice the triangles surrounding the roadway.

H. Using MicroStation tools with graphic group on, delete display of the perimeter and
triangles.
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Figure 2-4 MicroStation View of InRoads Generated Triangles
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I. On the InRoads Main Menu Bar click on Surface > View Surface > Contours (Figure
2-5).

-

B View Contours = X

Main | Advanced | Labels

Surface: existing - | | Help

[}

Interval: 1.000

Minars per Major: 4

Ak

Symbology:
Object Mame

(<] Major Contours INDCON BYLEVEL
[ Minar Contours INTCOMN BYLEVEL
[ Major Labels INDCON BYLEVEL
[ ] Minor Labels Defautt BYLEVEL
|:| Major Depregsion Cortou... Default BYLEVEL
|:| Minar Depression Contou... Default BYLEVEL

| Apphy | | Preferences... | | Close

Figure 2-5 InRoads View Contours Dialog Box

J. Click on the Preferences... Button, then select the name Survey. Click Load and
Close.

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

Figure 2-6 MicroStation View of InRoads Generated Contours
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L. Using MicroStation tools with graphic group on delete the display of the contours.

M. On the InRoads Main Menu Bar click on Surface > View Surface > Features (Figure
2-7).

N. Right Click within the Features: box in the interface window and click on Select All,
then click Apply. Figure 2-8 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 -

Figure 2-7 InRoads View Feature Dialog Box

Figure 2-8 MicroStation View of InRoads Generated Features
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O. Close the View Features dialog box.
P. On the InRoads Main Menu Bar click on Surface > Update 3-D/Plan Display (Figure
2-9). This display dialog box allows users to display on or display off the Perimeter,
Triangles, Contours and Features in your file. Note: There are other functions

within this dialog box that will not be covered in this lab.

“
B Update 3-D/Plan Surface Di EE.L
I Fence Mode: lgnore Close
Surfaces: [sting ,l —
[] Perimeter  [] Surface Blevations || Color-Coded Aspects A
itter...
[|Tiangles  ["] Slope Vectors [7] Color-Coded Blevations
Edit Style...
[T Contours [ Profiled Model [7] Color-Coded Slopes
Help

[ Gridded Mode!

Features:

Description
APOINT ACTIWE PT FOR LO...
APOINT ACTIVE PT FOR LO .
BM BEMCH MARK

BM BEMCH MARK

BRELM Select All
BRELM

BRELMN
oo Invert Selection

B
K

Ctrl+A

Select Mone Ctrl+M

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

Q. For Surfaces: Select existing from the pull down menu. Right-click within the
Features: window, click on Select All. Toggle on one at a time Perimeter, Triangles
and Contours. You will see perimeter, triangles and contours appear in the
MicroStation display. Toggle off perimeter, triangles and contours.

R. Close the Update 3-D/Plan Display dialog box.
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Section3 The Managers
3.1 Named Symbology Manager

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

This file has been customized to adhere to CTDOT standards (CT_civil.XIN).

[ |'\

MNamed Symbaol Manager | = | = &3
¥ ogy 9

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

[] Include Plan [] Include Cross Section
=

Copy...

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

Figure 3-1 InRoads Named Symbology Manager
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3.2 Style Manager

The Style Manager (Figure 3-2) accommodates surface, geometric and survey features. A style
describes how and where a feature will display. A feature style is assigned to individual features
to determine whether points, line segments, or annotation for that feature can be displayed in
plan view, in cross sections, or in profiles.

b Style Manager | o | B & |
Show Styles with Properties Surface Properies 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 Attributes Delete
Help
Preference File: “sh3dgs18\CTODOT _projects’ 599 _Student10_2007Highways"_Eng
MName Description -
AMA_CEMTERLIME Proposed Active Centerine e
APOINT ACTIVE PT FOR LOCATION SHOTS
ARWL PYMT ARROW LEFT
ARWLR PVMT ARROW LEFT/RIGHT
ARWR PYMT ARROW RIGHT
ARWS PVYMT ARROW STRAIGHT
ARWSL PYMT ARROW STRAIGHTALEFT
ARWSLR PYMT ARROW STRAIGHT/LEFT/RIGHT
ARWSR PVYMT ARROW STRAIGHT/RIGHT
ATHFLD ATHLETIC FIELD
ATRKI RR CAT TOWER AMTRACK
ATREKI RR CAT TOWER AMTRACK
ATREIA RR CAT TOWFR AMTRACK i
] 1 b

Figure 3-2 InRoads Style Manager

Each feature style is linked to a name in the Named Symbology Manager. Once defined, the style
is one-to-many; meaning any one style can be used to display many features. For example, a style
for centerline could be used for both the roadway centerline as well as for any other secondary
road centerline. When users select Style Manager from the Tools menu, all predefined CTDOT
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styles in the preference file are displayed. Figure 3-3 displays the options available for editing a

e Symbology
27| Geometry Feature

Cross Section Display
[7] Projected Line Segments

(8 Survey Feature [7] Projected Paints

[ Crossing Pairts
[7] Annotation

[ Components

Style.
B Edit Style | = x
Mame: Pay tem Name: p211101

L LB 3-D/Plan Display

5 Edit Style Line Segments
----- General [F] Points
..... Symbology
a Surface Feature [ Annotation

i B Settings

Profile Display
[7] Projected Line Segments

[ Projected Paints
[7] Crossing Paints
[7] Annatation

[

poply | [ Close ||

Help

Figure 3-3 InRoads Edit Style Dialog Box

3.3 Symbology and Style Name Configuration

The CTDOT XIN InRoads preference file uses the following naming conventions for symbology and

styles:

CT_Working — Working Symbology (not used in final cut sheets)

P_ALG — Proposed Geometry

P_COMP — Proposed Components

P_DRAIN - Proposed Drainage (Storm and Sanitary)
P_RDWY - Proposed Linear Roadway Features
P_SFTY — Proposed Safety Features

P_SHT — Proposed Sheet Annotation and Set up
P_SUB - Proposed Sub-layer Roadway Linear Features
P_SURF — Proposed Surface Modeling Info

SURVEY - Existing Features (all caps, no under bar)
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3.4 Lab 4 - Editing the Managers

Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

3.4.1 Changing Feature Properties
A. Go to Tools > Style Manger

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

C. Select the Surface Feature folder and choose Settings

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

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

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

3.4.2 Setting Existing Symbology

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

B. Click Close.

b s e

[ Main | Advanced |

Surface: [ existing - ]

Cross Sections

Smb (easins ) 0

Profiles
I Symbology: [mdmg v} D

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

C. Goto Tools > Named Symbology Manager
D. Scroll to and click on the name EXISTING and select the Copy button.
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E. The Copy Named Symbology box opens. Type in the word existing in lower case as shown
in Figure 3-5.
F. Click Apply and Close the Copy Named Symbology Dialog Box. In the Named Symbology
Manager existing will populate. Close Named Symbology Manager.

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

E_DRAIN_CL.. Buisting "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|  Name: [EXJSTING - ]

X
X
X
X
[
8
EBOXTR ELECTRIC TR
EDGMAR MARSH LIMITI|  Description: EXISTING GROUND

o 4

| 3 3 e B

EDGWTR EDGE WATER

EES EARTHTOES| To

EFILL EARTHFILL | [/Name:  eyisting -
EPS EARTH TOP §1 .

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

Figure 3-5 InRoads Copy Named Symbology Dialog Box

41



CTDOT- INROADS V8I-GUIDE
VOLUME | - SECTION 3

3.5 Preference Manager

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

Set the Preference Manager to your discipline. For this lab — Highway.

L i
= meerfmgﬂu
| Evaluation I Modeler I Dirafting I Guantities | Tools
File Surface I Geometry I Bridge I Drainage I Survey
Preference: |7, - Help
Commands “ [
. Facilties
—Db Facilties Plan Bdr Format -
Import Surfa Facilties Profile Bdr Format llized
Export Surfa Facilities Xsc Bdr Format lized
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

[ Edit... ] [ Uninitialize

Delete H Close l

Figure 3-6 InRoads Preference Manager
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Section 4 Horizontal Alignments

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

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

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

=N-|F & =|l! =
it = =

P T ‘1?: .
ef{\/ S B T
e"“ s

¥ £/ 7 = A e

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

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

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

4.1.1 Displaying Toolbars

A. Click on Tools > Customize. On the Toolbars Tab, toggle to the Horizontal Curve Set,
Vertical Curve Set and Locks. Click on Close and dock them in a logical place on the
InRoads Dialog box. Bring your pointer over each tile in the Horizontal Curve Set toolbox
and see the associated command with each horizontal design tool as shown in Figure 4-2.

Moves Horizontal Pl

Defines Horizontal Changes behavior of

Adds Horizontal Pl Curve ADD PI/ INSERT PI

\*,r I 1> 1

_'-':"'Ilh
e
0 E—]
L a B2
=2 L—]
o)

= S

Inserts Horizontal PI Horizontal
Event Points

Defines Stationing
& Station Equations

Deletes Horizontal PI

Edits Horizontal
Alignment in Table

Figure 4-2 InRoads Horizontal Curve Set Toolbar
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4.1.2

Placing and Revising Pls

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

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

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

From the InRoads tool bar select Geometry > Horizontal Curve Set > Add PI. You can also
click on the Add Pl button in the Horizontal Curve Set tool bar to activate the Add Pl tool.

Placing the PI-1, within the MicroStation window key-point snap to the center of the
existing roadway at the beginning (left hand corner) of the project. Then left-click (data
point = placing and accepting) to accept the point. (Right-click = rejects the point). (See
Figure 4-3 for location of all PIs.). Note: Always read the MicroStation command prompts
at the bottom left corner of the application.

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

PI-2
PI-1
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Figure 4-3 Mainline Horizontal PI Point Locations




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

H. Itis a good practice to delete the graphics generated after creating geometry, and then to
redisplay the alignment elements using InRoads. This will ensure that the saved alignment
is the same as what is shown on the screen (MicroStation).

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

Within MicroStation delete the graphic of the alignment just placed; make sure graphic group lock
is toggled on. To redisplay the geometry, in InRoads select > Geometry > View Geometry > Active
Horizontal.

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

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

e Move PI - Use this command to move (reposition) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Move PI.

e Delete PI - Use this command to delete (remove) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Delete PI.

J. When done trying out the commands in Step |, revise the alignment back to what is shown
in Figure 4-3. Again delete the horizontal alignment graphics in MicroStation and
redisplay the geometry, select 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 element. When
the Pls are in place, curves can be added. To place a curve set between two straight elements the
Define Curve command is used.

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

e =LEIEE.
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B. There are several options on the Define Horizontal Curve Set dialog box. Figure 4-4 shows

this box, and at the bottom notice the Next > Last and Select curve navigation buttons. If

users click the Next > button, all of the Pl points will be displayed for the alignment.

Within the MicroStation view, each Pl tangent set is highlighted as each curve becomes the

active curve.

Harizontal Pl Apply
Define By: [Hnuhm Fl Coordinates T]
Direction Back: N 3172107.1" W #|
Length Back: 1395 550 #| o
Paint Mame:
Morthing: 239879 07 ﬂ
Easting: 487763.41
Direction Ahead: S E71TO3I5"E il
Length Ahead: 730,572 | —
Horizontal Curve
Curve Set Type: i@ 5C5 i™ SCSCS
Leading Transition: Clathaid | 0.000 ﬂ
Radius 1: 0.000 ﬂ
Compound Transition: | Clatheid 0.000 il
Fadiuz 2 0.000 il
Trailing Transition: Clathaid - | 0.000 ﬂ
Define By: /@ Radius
() Tangent to Spiral Faint 1 ame:
() Spiral to Tangent ~ Morthing: 71879 (2 &
(2 Paint on Curve E asting: ART7ET 41
Angle up to PCC (PC to PCC) 0"00'00.0 #|
Angle after PCC (PCCto PT)
First < Previous Mead = ] [ Last ] [ Select ]

Figure 4-4 InRoads Define Horizontal Curve Set

C.

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

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

D. Set the Leading Transition to Clothoid, enter O in the key-in field, and TAB to the next field.
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E. Setthe Curve Set Type to 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. Enter in a 500 foot
curve radius for the project. Click the TAB key to enter the data. Then click the Apply
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. Click Next. This will set the dialog box to the next PI. Select Radius 1 and key in 500. Click
Apply.

G. Make Roadway_2 active and place a horizontal alignment for Perry Lane. Select the Add
Pl tool and in MicroStation choose the Near Snap Point. Add the following Pls and radius:

e PI-1 on the Roadway_1 alignment near the 24” Maple Tree,
e PI-2 on top of 15 for 15” RCP

e PI-3 Near the G in Gravel

e Input a 200 foot curve radius

The results of this exercise are shown in Figure 4-5. Delete the graphic display of the geometry
just placed.

Figure 4-5 Side Road Horizontal Pl Point locations
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4.1.4 Redisplaying the Active Alignment

Redisplay the alignment for Roadway_2, select Geometry > View Geometry > Active Horizontal.

4.1.5 Saving the Geometry Project
Save the edited geometry by selecting File > Save > Project. This will save the all the files added to
the RWK file.

4.2 Lab 6 - Annotating a Horizontal Alignment

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

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

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

This command displays stationing for the following types:

¢ Regular —annotates at regular intervals along the alignment.

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

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

e Station Equation — annotations at station equations.

¢ Radius +A — annotates the radius (R).

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

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

50



General Stationing Rules:

Lab 6 will show users how to import a horizontal annotation toolbar, define the stationing, and

No roadway horizontal alignment should start with a 0+00 Stationing value.

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

Existing stationing should be matched when possible.

display various symbols and data related to the alignment.

4.2.1
A.
B.

©

4.2.2

B.

Import the HWY Horizontal Annotation Toolbar

Click on Tools > Customize and go the Import tab.
Click BROWSE, and select W:\Workspace\InRoads_V8i_RSC\V8_Environment\
Toolbar_HorizontalAnnotation.tbr

Click Open then Import.

On the Toolbars tab check on the HWY — Horizontal Annotation toolbar.

Click Close and the tool bar will open. This can be docked anywhere on the screen. The six
commands on this toolbar will need to be completed to correctly annotate the alignment.

Figure 4-6 displays the HWY Horizontal Annotation Toolbar.

Stationing

e

View Stationing

/

Place Alignment
Intersection Note

HWY - Hotizontal An...| 52 |

R
EZ+0

|

T

View Active Horizontal View Horizontal

Annotation

View Curve Set
Annotation

Figure 4-6 InRoads HWY Custom Horizontal Annotation Toolbar

Define Stationing
A. Select Stationing on the HWY - Horizontal Annotation tool bar.

In the Stationing dialog select the Horizontal Alignment “Roadway_1".
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C. Inthe Starting Station field, enter 1000 the stationing value for the alignment (e.g. 10+00).
It is not required to type the (+).

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

E. Click Apply and Close.

4.2.3 Display Stationing
A. Click on the View Station Tool to display the stations, major ticks, minor ticks, PC & PT
cardinal leaders.
B. Click on General, for Horizontal Alignment: select Roadway_1 from the pull down tab. The
correct Symbology boxes should already be checked off. See Figure 4-7: View Stationing
Dialog Box.
C. Click Apply and Close.

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

Figure 4-7 InRoads View Stationing Dialog Box
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4.2.4 Display Bearings
A. Click on the View Horizontal Annotation Tool on the HWY - Horizontal Annotation tool
bar. Select the Main tab.

B. Click on the pick button for horizontal alignments and 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 should populate in the Selected: field see Figure 4-8.

P

B VView Horizontal Annotation E=RE= X
Main | Tabling | Styles |
Apply Style Fitter...
i@ Assigned (71 Active COvenwrite
Harizontal Alignment: [ as s CENTERLINE i
Cogo Points: AAA_CENTERLINE
Horizontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descri...  Style Mame Descri... Style
Roadway_1 AAA T
€| ] 3
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

Figure 4-8 InRoads View Horizontal Annotation Dialog Box
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C. Click Apply to add the bearings and Click Close. Figure 4-9 shows the InRoads generated
bearing.

Figure 4-9 MicroStation View of InRoads Generated Bearings

4.2.5 Display Curve Data

A. Click on the Curve Set Annotation Tool on the Hwy - Horizontal Annotation toolbar to add
text for curve data.

B. Select General and click on the pick button and data point on the alignment that you want
to annotate, select Roadway_1. The alignment name should then appear in the Horizontal
Alignment: field.

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

Curve Set on = :
| &3 Curve Set Annotation | Data:
General __|Object | Column | Row | Prefix | Suffex | Precision | Fomat |Name &
¥ Annotation O une Defaut
O Port Defaut
Text P_ALGC
[ Left Hand Ced
MMC" e —
B2 Curve Number 1 1.’
O Sation 1 2 012  ssessss
& Northing 1 10 PIN 0.12
X Easting 1 11 PIE 0.12
4
'; «J Speed 4
(X Tangent Length 1 7 Ta= 0.12

[J Egemal Distance 1 10 0.12 N

Figure 4-10 InRoads Curve Set Annotation Dialog Box
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D. Click Apply and Close. Figure 4-11 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+gﬂ

Figure 4-11 MicroStation Screen Shot of InRoads Generated Curve Data

E. Repeat previous steps for the Roadway_2 horizontal alignment, but turn off cardinal
stations for "View Stationing" and no need to place curve data.

4.2.6 Display Intersection Coordinates

>

Click on the Place Alignment Intersecting Note tool on the Hwy - Horizontal Annotation
toolbar.

For Method: toggle on the Intersection option.

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

Select the note “Intersection Alignment Annotation”.

For Dynamics: Toggle OFF the Rotate, Omit Autoflip and Scale options.

Click Apply.

Identify the first horizontal alignment by data pointing on it. Follow the command
prompts in the lower left corner in the MicroStation window.

@M Mmoo

H. Click again to accept it.
Identify the second horizontal alignment by data pointing on it.
J. Click again to accept it.
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K. Data point in the “quadrant” (corner of the intersection) where the leader and text for the
intersection alignment information is to be placed.
The text will now be interactive with the cursor. Click again to place the graphics at the

desired location. Right click to end the command. Figure 4-12 displays a section of an
annotated Intersection Alignment.

M. Close the 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

Figure 4-12 MicroStation Screen Shot of InRoads Generated Intersection 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 example, the vertical geometry defines the grade line of the roadway and the vertical curves.
In order to layout and design the vertical geometry, a profile generated along a defined horizontal

geometry is needed. Proper engineering design of roadway vertical control is important and
should follow state and federal guidelines as explained in Section 4 of this manual.

5.1 Lab 7 - Working with Design Profiles

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

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

5.1.1 Placing a Profile Window
A. Go to Evaluation > Profile > Create Profile (Figure 5-1 will appear).
B. Click on Preference and load your discipline specific preference. For this lab use Highway.

C. Click on Source, the Create: data field should be set to Window and Data. Select
Roadway_1 from the pull down under Alignment.

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

E. Select Include. Make sure that Crossing Features and Projected Features are checked ON.
Set up the Bandwidth to Left Offset: -50.00 and Right Offset: 50.00.
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F. Click on the Details folder and for Title Text: input Roadway_1.

G. In MicroStation, rotate the view to TOP, and then fit the view. Click the Apply button in
the Create Profile box Figure 5-1 and datapoint to a blank area in the MicroStation View.
This will place a profile window.

B Create Profile | = B |
{23 Create Profile | Crossing Features
""" General Projected Features
----- Source
..... % Include Bandwidth
----- Network Left Offset: 50,000 +|
----- Cffsets
7 Fi -
(23 Contols Right Offset: 50,000 +|
{27 Aes Include Features: (@) Ingide Band
O Grid, | Outside Band
{27 Details Cli Feat
23 ASCII ip Features
[ Display Planimetrics
[7] Show Data Qutside Blevation
[ Display Manholes as Cones
[ Apphy ] ’Preferences...] ’ Close ] [ Help
Figure 5-1 InRoads Create Profile Dialog Box
5.1.2 Updating a Profile Display

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

A.
B.

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

In the Profile Set pull down, select the profile set. It is possible that the profile set name is
Roadway_1 1, because each time a new profile is created, a new profile set is also created.
Select the most recently created set. In the MicroStation view a box will appear around
the profile active (selected).

In the Mode section, toggle on Display Off.
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D. Select Projected Features. In the Surfaces section, click the existing surface. Inthe
Projected Features section select all the STREAM features. Click Apply. Figure 5-2 shows
the Update Profile dialog box.

E. Select Surface. In the Surfaces section, click the existing surface. Click Apply.

F. Try to figure out how to turn the Existing Surface and Projected Features back on. Then

Close the Update Profile box.

i b
B |Jpdate Profile e

| Profile Set:
| [Roadway_1 -] +]|
HnadwE 1 i
----- Offsets
b Crossing Features

‘o 4 Projected Features

Mode: () Refresh @ Display On () Display Off

Surfaces:
Mame Description
Default
Mainline Created from roadway de. ..
Superelevation Created from roadway de...

Projected Features:

Mame Shyle Description a
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

Figure 5-2 InRoads Update Profile Dialog Box

5.1.3 Creating a Vertical Alignment

Section 1.6.2 Setting up the Project File of this manual explains the process for creating and

naming a Vertical Geometry. At this point, there should be an empty vertical geometry, created
and named as a child of the Horizontal geometry which was used to create the profile.

A. Using the View [Zoom] command, set the MicroStation view so that only the profile is
showing. Double click on the Intersect Snap in MicroStation.
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B. Back in InRoads, make sure that the Pen/Pencil mode is set to Pencil and Roadway_1 is
active.

C. Select Geometry > Vertical Curve Set > Add Pl. Tentative to the intersection of station
11400 and the existing surface in the profile window and data point to accept. This
command is also available in the Vertical Curve Set toolbar.

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

-

B Dynamics Settings | = =]
Cymamics | Apply |
Station: 0.000 | Close |
Hevation: |(.000 | — |
Grade: 0.00
Distance:  |(.000
Constraint: Length of Curve |
- P

Figure 5-3 InRoads Dynamics Settings Dialog Box

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

Up to this point, there is a vertical alignment with a constant grade from the beginning of the
project to the of the end project. Similar to the process of inserting or adding Pl location in a

horizontal alignment, the following steps show users how to add or insert PVI locations to the
vertical alignment.

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

In Dynamics Settings enter Station 2000 and Elevation 353. Click Apply. Select Insert
Vertical Pl. Data point in the profile window. Read and follow the MicroStation command
prompt to accept (data point) the VPI location.

Enter Station 2450 and elevation 345.58. Click Apply. Data point in the profile window.
Read and follow the MicroStation command prompt to accept (data point) the VPI
location.

. Try the Move and Delete Vertical Pl tools. Then put the VPIs back to the stations and
elevations listed above. All the commands are also available in the Vertical Curve Set
toolbar.

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

Adds Vertical PI \
/ T Defines Vertical

Inserts Vertical PI Dynamics Settings Event Points

Changes behavior of
ADD PI / INSERT PI

Deletes Vertical PI

Close the Dynamics Settings box.

Notice that as the cursor moves, the tangent line follows it. The message “Out of Range” means
that the cursor is located such that the vertical alignment overlaps itself. If the message “Profile
not found” appears, this means the cursor is no longer in the profile window.

5.1.4 Defining Vertical Curves
Now the vertical curves can be set. The Define Vertical Curve command works just like the Define
Horizontal Curve as discussed in Section 4.1.3. The Define Vertical Curve command finds the first

PVI or curve set on an active alignment.

A. Select Geometry > Vertical Curve Set > Define Curve. Also available in the Vertical
Curve Set toolbar.
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B. Inthe Vertical Curve (see Figure 5-4) section of the Define Vertical Curve Set dialog
box, set Calculate By: to Length of Curve and for Length, enter 300. Click Apply. The
vertical alignment display is updated with the vertical curve definition.

B Define Vertical Curve Set | = £% |

Define PVI By: [Statir.m and Elevation T]
S‘taﬁgn: -I E‘FE'E'
Blevation: 140 000 * Unda
Wertical Curve
Calculate By: [Length e ,.]
Length: 0.000 #|
Adjacent Curves
Update By: | Length of Curve v
[ | Distance: 0000 J

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

Figure 5-4 InRoads Define Vertical Curve Set Dialog Box

C. Click Next and add a length. Enter 400 and click Apply.
D. Click Next and add a length. Enter 150 and click Apply.

E. Close the dialog box and Save the Project.
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5.1.5 Annotating a Vertical Alignment
Vertical Geometry Annotation is the annotation of vertical elements in a profile.
A. Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

B. Select the Profile Set. Do not turn on any of the Limits. In the MicroStation window a
box should appear around the profile set selected.

C. Inthe annotation box, ensure your discipline specific preferences are loaded, for this
lab Highway. Click Apply. The vertical alignment is annotated. Click Close. Figure 5-5
displays an annotated vertical alignment.

L.V.C.=5150.00
S.D.=907.38
K=6P.83
]
u. o
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M~ a ;
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- Ny p] L jw
£ o5
wnlH <r | [e0]
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+ TR o)
[« W = < (___i
d EEE B I
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- K1)
<t
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[N
—
=
o
‘2‘1,65 A
- [ | — —_ ] "'--.._-‘_.‘
™ —— ‘_-_e""'-:‘:_____-_- [« = O. [)00 b

Figure 5-5 MicroStation Screen Shot of InRoads Annotated Vertical Alignment
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Section 6 Template Library

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

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

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

The CTDOT Standard Highway Template Library

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. As stated earlier, roadway design uses the HW_typicals.itl file. This library

contains typical sections, components and end conditions with predefined point names that are

associated with CTDOT standard symbology. The templates located in the Bentley and Hwy folder
should not be modified. Rather, they should be copied and modified in the Project Library folders.
Below describes the folders shown on the left hand column in Figure 6-1.

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

The five HWY folders contain templates that adhere to the CTDOT standards and should
not be modified.

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

4
Library  Active Template

Preview: —

[£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

F=hoH-tEa B4 ' !

Figure 6-1 InRoads Highway Design Custom Template Library
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6.1.1 Folder Descriptions

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

Hwy End Conditions

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

B Point Properties | R
= CUT3_t ~ 4| [ ooy
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
Flace Point at Interception Cutd &
End Condtion is Infinite
[] Do Mot Construct
Congtrairts
Constraint 1 Congtraint 2
Type: [ Horizontal - ] ’SIupe - ]
Parent - [SNOW _c_k | #| [snow el -| 4]
] [ Rollover Values...
Value: -50.000 (=] -50.00% (=)
Label: - -
[| Style Constraint:
(@ Horizontal Vertical Both 0.000

Figure 6-2 InRoads Point Properties Dialog Box
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HWY Misc Components

This folder contains predefined pavement/curbing components when combined with the end

condition components create a complete design cross section template. These components are

copied and edited in the project Library folder. The sidewalk and pre-cast concrete barrier curb

components are also in this folder. Figure 6-3 shows a sidewalk component, including a
curbing/pavement component and barrier curb components.

‘=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_bY¥shdr BCLC
2Ln_BY¥shdr BCPC [ —
2Ln_E%shdr CC
2Ln_gY%shdr CPC
2Ln_BY%shdr_GC
2Ln_BY%shdr_GSC
3ln_4%shdr
3Ln_6Y%shdr_BCLC
3Ln_B%shdr_BCPC
3Ln_B%shdr_CC
3Ln_bYshdr CPC

3Ln_BYshdr GC Curbing C t
3 3Ln_B%shdr GSC urbing Componen

»=¢ BCLC
=< BCPC
= CC
= CPC
= GC

e 7

. PCBC_Single
el Sidewalk_No_Buffer
¢ Sidewalk_W/Buffer } —

Sidewalk Component

Curbing / Pavement Component

EXXXXXEXXXEX XXX XXX XX

Figure 6-3 Contents of HWY Misc Components Folder

Barrier Curb Component
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HWY Pavement
The Hwy Pavement folder contains templates for both sides of the roadway from Edge of Road

(EOR) left to EOR right (all travelways and shoulders). The dimensions of the lanes are 12 feet
wide and with 4-foot wide shoulders. All shoulder slopes are set to 4%. See example in Figure

6-4.

Figure 6-4 View of HWY Pavement Template

HWY Typical Sections
This folder has combined components to create typical design cross section templates. These
templates can also be copied into a Project Library and edited as needed. Three complete typical

sections with end conditions have been provided. See example in Figure 6-5.

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

¢ 2In_Roadway_NC - Two-lane roadway with No Curbing, 12 foot lanes with a 1.5% slope

and 4 foot shoulders with a 4% slope.

e 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 has a 6:1 rock cutslope.

Figure 6-5 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 project template, affixes for suffix _It and _rt should be toggled on, see
Figure 6-6.

B Template Options P

Maming Options | 0K |
Component Seed Mame:

@) From Style | Cancel |

Specify: | Preferences... |
Point Seed Mame: - | Help |
| Apply Afftxes
Prefi Suffie

Left: k

Right: t
Step Options
X 0.000 Y. 0.000 Slope: p.o0%

Figure 6-6 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

uniqgue name with a Surface Feature Style associated to it. Points on the top surface will use a
P_RDWY surface feature style. Points on the sub-layers under the top surface will use a P_SUB
surface feature style. See Figure 6-7 for typical point names.

el

E-H.D&H/ \ SHDR_nt
cLb

SHDR-b-tt SHDR_ort

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

Figure 6-7 View of InRoads Template with Typical Point Naming
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6.1.4 Component Names
Each predefined component has a surface feature style associated with it. Components use a

prefix of P_COMP in the style name. Figure 6-8 shows an example of the P_Comp prefix in a style
name.

i |

B Component Properties 2 |

Name: Superpave_Top ﬂ
(| Use Name Overide: | Supemave Top
Description: [ ] .
Style: P_COMF_SUPERF, ~ Close Shape -
Parent Component: [_ v] ﬂ P>

Display Rules: Help

[ Exclude From Triangulation

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

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. A CTDOT standard facilities template library has been created. This library
contains predefined components and component assemblies that are saved as templates in the
library. Standard Templates can be copied to the projects library folder. These templates can
then be edited or used to assemble a design cross sectional template. The standard template
library also contains a predefined point name list where point names are assigned style
symbology. Figure 6-9 shows all folders located in the facilities template library. The right side of
Figure 6-9 shows a template (2Ln_Cut_for_EOP) with 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-tPw B o 3

Preview: Test...

Figure 6-9 Facilities Custom Template Library
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6.2.1 Folder Descriptions

FAC End Conditions
The Facilities (FAC) End Condition consists of different scenarios that may exist while designing a

taxiway or runway. Figure 6-10 shows a list of the FAC End Conditions.

— 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

Figure 6-10 Available Facilities Custom End Conditions

e The end conditions Cut_for_Ditch_LT, LT _4:1max or _RT should be attached to a cut
condition grass shelf that has no curbing.

e The end condition Cut_for_EOP_LT, LT 4:1max or _RT should be attached to a cut
condition grass shelf that has curbing.

e The end condition Fill_LT or _RT should be attached to a fill condition grass shelf.

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

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

Figure 6-11 Available Facilities Custom Pavement Templates

e The taxiway pavement template (2Ln_20'@1.0%) consists of two (2) 20-foot lanes with 1%
slope and 10-foot grass components at 3% slope and 4 inch thickness.

e The second taxiway pavement template (4Ln_25'@1.0%) consists of four (4) lanes with
two (2) 25-foot lanes with 1% slope, two (2) 20-foot outside lanes with 1.5% slope and 10-
foot grass components at 3% slope and 4 inch thickness.
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e The third taxiway pavement template (4Ln_varies@1%) consists of four (4) lanes with two
(2) 20-foot outside lanes with 1.5% slope and two (2) 25-foot lanes with 1% slope for the
inside lanes. The inside lanes may vary in width.

FAC Typical Sections
Figure 6-12 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

Figure 6-12 Available Facilities Custom Typical Sections

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

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

FAC Misc. Components

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

— 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%

Figure 6-13 Available Facilities Custom Misc. Components

73



6.2.2

See Section 6.1.3 Point Names.

Point Names

6.2.3

See Section 6.1.4 Component Names.

Component 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 affixes are off in the Template Options dialog box, as shown in

Figure 6-14. If there are components or end conditions that are drawn from the left, by checking

off the Apply Affixes, the LT and RT will be labeled when the template is mirrored.

-

b= Template Options

Maming Options
Component Seed Mame:
@ From Style

) Specify:
Poirt Seed Mame:

Apply Affices

Left:
Right:

Step Options

X 0.000 Y:

Prefie

Cancel
Preferences...
- Help
Suffic
_k
i
0.000 Slope:  p.00%

Figure 6-14 InRoads Template Options Dialog Box
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6.2.5

The Template Library Organizer allows the designer to gather information from one .itl file and to

Template Library Organizer

put it into another file. For example, if a FAC designer is working on roadway, they can open the
HW_Typical.itl file and copy the information needed into their own .itl. Figure 6-15 shows the
Template Library Organizer which contains templates for FAC designers.

== 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
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== 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
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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
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Figure 6-15 InRoads Template Library Organizer Dialog Box
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6.3 Lab 8 - Assembling Templates

Before starting this lab HW_typicals.tml will need to be opened if it is not already.

6.3.1 Highway Process

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

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

C. Double Click on the Project Library Folder. Right Click on the Typical Sections Folder and
select New > Template. The new template will be highlighted in blue, type in CT_RDWY1
to rename the new template. (See Figure 6-16) 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
5] ¥:\999 Student10_2007Highways"_Eng_Data\InFo Name: CT_RDW1
"ZZ Poirt Mame List
[ 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

Description:

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

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

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

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

In the HWY Misc Components folder, data point once and hold on the 1In_6%shdr_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 box at 0,0
and release the mouse button. Click on the Fit View button in the Create Template view
window.

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

Next, change the lane widths from 12’ to 11’. In order to do so, double click on SHDR_rt
and the Point Properties box will appear. In the Constraints area, input a value of 11 and
Tab for constraint 1. Click Apply and Close. Notice all the SUB layer SHDR points also

change. Repeat for SHDR_It but enter -11.

To merge pavement components. Right click very close to the center of the top pavement
component and select Merge Components. The orange line down is deleted, meaning the
two (2) pavement components have been merged into one (1) component. Continue this
process with the pink and purple shapes. Figure 6-17 shows the dialog box for creating a

Bt Create Template = |8 ®
File Edit Add Tools
Template Library. Current Template Display o]
= 2Ln_&%shdr +| Neme:  CT_RDWY ® Companents Consiraints ‘ ‘
¢ 2Ln_Bushdr_BCLC ) Help,
- - Description: Fl
. o e pore pt Display Poirt Names
= 2Ln_B¥shdr CC Display All Components
s 2Ln_Bishdr_CPC
=t 2Ln_Blshdr GC
»=¢ 2Ln_Bishdr GSC
= 3Ln_d%shdr
¢ 3Ln_Bushdr_BCLC
= 3Ln_B%shdr_BCPC
= 3Ln_B%shdr CC ~
¢ 3Ln_Bishdr_CPC CL b EOR_rt
= 3ln Bishdr GC SHDR-b— . ———__ SHDR. & *\
3=¢ 3Ln_B%shdr GSC U2 T - .
= BCLC L m ~—lor D
= BCPC 7= CL_sb
e SHOR-str SHDR_sh 1t
= CPC ] =0 -9
=t GC - EOR_sb_rt
s GSC BEERsh !t
»=¢ PCEC_Double E
= PCEC_Single
¢ Sidewalk_No_Buffer
= Sidewalk_W//Buffer
(1 HWY Pavement
(1 HWY Typical Sections
(X1 HWY_Widening
= Project Library
(2 End Condiions
(1 Misc Components ) SHDR-sg1t SHDR sg 1t
23 Typical Sections FOR sg rt
B cT_RDWY1 - BEER: 59t -
Kl . » - B
Lbrary  Active Templsts | e Dynamic Settings =]
Eicucw % 2900  sep gigg Test
N\, Y. |os00  step: gim
/P/__——— —_—
(s N Poirtt Mame: .
Poirt Styls |Aaa_CENTERU ~
7] Apply Affices
[hs= -
[ st Dynamic Onain |
- REFLECT

Figure 6-17 Inroads Dialog Box Merging Components
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or right designation as shown Figure 6-18. Leave the Curbing components as is.

K. Double click on each pavement component and edit the name. Eliminate any previous left

= Component Properties | |

MName: Superpave_Top_It \ ﬂ Apply

-

2 Component Properties

Name: Supempave_Top 23 ﬂ Apply
("] Use Name Ovenide: Supempave Top

Close
Description: < Previ
revious
Style: |P_COMP_SUPERP, v|  [¥IClose Shape -
ext =
Parent Component: I ,J ﬂ

Display Fules: Help

[] Bxclude From Triangulation

Figure 6-18 InRoads Component Properties Dialog Box Renaming Components

templates to the correct Point name:

L. Click on the HWY End Conditions folder and using the processes below, drag the following

e With reflect off, slide the end condition Cut_for_Curb on to the point SNOW _c_lIt.

e With reflect off, slide the end condition Fill on to the point SNOW_f_It.

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

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

e Fitview.

M. Click the Test button. A warning box will appear, click OK. In the Test End Conditions box

click on Check Priorities, Snow_rt should be highlighted blue, click on Edit, and change
Ditch_rt to a value of 5. Click OK and close the End Condition Priorities box and then the

Test End Conditions box.

. Using the tools above create a new template in your Project Library Typical Sections folder

called CT_RDWY2.
e The left side of the road will be one lane using BCPC

e The right will be two lanes with no curbing.
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0.

e Use the detail in Figure 6-19 as a guide. Notice the two (2) foot shoulder and
two percent (2%) cross slope.

Figure 6-19 Typical Section for CT_Rdwy2

In this next step users will create a local roadway, and change pavement thicknesses and
component material. Go to the HWY Typical Sections folder and right click on
2In_Roadway_BCPC. Click Copy and Paste it to your Project Library Typical Sections
Folder. Change the name to Local_Rdwy.

Leaving the Create Template dialog box opened. On the InRoads Main Menu click Tools >
Style Manager. Then data point on P_COMP_SUPERPAVE1.5 and click the Copy button.
Give the new style the name P_COMP_PROCESSED_AGG and type in a description. Click
Apply and then Close. This new style item can be assigned a pay item to be used in
Quantity Manager. Close the Style Manager.
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Q. Go back to the Create Template and select the Local_Rdwy template. Click on the point
SHDR_b_rt and change the constraint 2 value to -.300. (Seen Figure 6-20 below).

R. Continue entering the same value for all the points on this layer (CL_b, EOR_b_rt,
BOC_b_rt, EOR_b_It, BOC_b_It and SHDR_b_lt).

B Point Properties |i|
Mame: SHOR _b_tt - ﬂ
[ 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] 40,300 E]
Label: - -
["] Style Constraint:
(@ Horizontal Vertical Both 0.000

Figure 6-20 InRoads Point Properties Dialog Box

S. Click on point SHDR_sg_rt and change Constraint 2 value to -.833. Continue entering the
same value for all the points on this layer (CL_sg, EOR_sg_rt, BOC_sg_rt, EOR_sg_|It,
BOC_sg_It and SHDR_sg_lIt).

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

U. Save the template library and click Close.
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6.3.2 Facilities Process

Before starting this portion of the lab FA_typicals.tml will need to be opened if it is not already.

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

A. Open the Template Library: Modeler > Create Template, open the FA_typicals .itl file.
B. Double click the template library in the left window listing to expand the library folders.
Figure 6-21 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

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

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

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

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

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

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

H. From the FAC End Conditions drag Cut_for_Ditch_LT into the same new template and

INROADS V8I-GUIDE
Il - SECTION 6

connect it to the left edge of the template.

I.  Then drag Cut_for_Ditch_RT_4:1max into the same new template and connect it to the

right edge of the template. Fit View.

J.  Next, double click over the point EOR_d_It in the template. Change the value for the
Constraint 1 from -20.00 to -30.00; this will change the width of the template. Click the

Apply button.

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

Constraint 2.

B Point Properties X

o oRex - ¢ (o ]
|| Use Feature Name Ovemde: EOR d & [T]

D

Surface Feature Style: E’_COM'P_SUPERR '.] \W'
. 2~
Next >
[ heo ]
Member of
| Supemave_Top
(Codas
1 Constraint 2
Type | Horizontal M |Siope z)

ko 30.000 (=] 200% E/
Label: - v
Style Constraint

Figure 6-22 InRoads Point Properties Dialog Box
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6.3.3 Test Template End Conditions

A. Inthe lower right hand corner of the ‘Create Template’ box click the Test button.
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 templates, users might have to set their priorities.
E. Click on the Check priorities box within the test template interface window shown in
Figure 6-23.
Coss
Chack Priomties
L U L]
Help
Avalable Targsts
cActive>-Suface
Use Suface Sope
0.00%
| Drarw Reaat
Display Rutes
Mame Wahse
+=S o104« D

Figure 6-23 InRoads Test end Conditions Dialog Box

F. If a message box appears stating that there are no conflicts, then proceed by either clicking
Yes and continue to review or click No to change priorities. Below, Figure 6-24 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?

Yes | | Mo

Figure 6-24 InRoads Edit End Condition Priorities Notification

83



G. If thereis a conflict with the priorities or the order of the priorities need to be changed, it
can be modified in the Fix Priorities dialog box Figure 6-25. For this lab, the priority of the

end conditions does not need to be changed. Therefore, save the data. For Facilities close
FA.itl and open the HWY.itl file.

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

Figure 6-25 InRoads Fix Priorities Component
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Section 7 Roadway Designer

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

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

Section 3 of this manual discussed how to create, save and load Roadway Designer .ird files.

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 |

g

= oH-lE s I - 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

Figure 7-1 InRoads Roadway Designer Dialog Box
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Below is a list of items that describes the work area in Roadway Designer.

e Menu Items located at the top left corner of the dialog window: File, Corridor,
Superelevation, Tools and Overlay Tools.

e Buttons located directly below the menu items can be used as shortcuts to access
menu items: Manage Corridors, Template Drops, Point Controls, End Conditions
Exceptions, Display Reference, Secondary Alignments, Key Stations, Create Surfaces,
Options and Open Template Library.

012 2|5 i Sl o

e Plan View Window located in the upper left corner is used to display and locate

horizontal alignment and plan information while using the modeler.

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

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

CROSS SECTION

-

=t ot

o b
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e The bottom portion of the Roadway Designer can be used to select the Corridor and
the Active Surface, displays the Station and Template used that is shown in the Cross
Section view.

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

modes.
Comidor: Mainkne »| Station:  [ic][ <] 11400 (2] =] ﬂ Frocess Al
Active Surface: .Eﬂ'ﬂm _: o Itenal 10,000 Process Wabile Range
Template CT_RDWY1 Display Mode: @ Nomal
SLperele'\rmmn
COrverday

7.1 Lab 9 - Using the Roadway Designer

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

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. HW_typicals.tml or Completed_ HW_typicals.tml

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

This next Lab will demonstrate to users the functions available in the Roadway Designer including
Corridor Manager, Template Drops and Transitions.

7.1.1 Corridor Manager

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

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

B. Select the Corridor > Corridor Management command.

C. Inthe Manage Corridor dialog box, type the name of the corridor, e.g. Mainline. Note:

The corridor name will also be the name of the DTM created by this corridor. ADTMis a
surface, each corridor name is a DTM = a design surface.
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D. Setthe Type to Alignment.

E. Select Roadway_1 for the Horizontal Alignment
F. Select Roadway_1 for the Vertical Alignment.
G. Pl Rounding for roadways will typically be 0.00

H. 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.

I. Use the ADD button to add (create) this corridor. Then click Close.

7.1.2 Template Drops

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

B Template Drops E =

Comidor: [ Mainline - | Add
Station: 11400 +| [a ]
nterval: 10,000 +|
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——

Figure 7-2 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 from which
they originated. However, if the library that the template originated from is loaded, then the
templates can be synchronized using the Synchronize with Library button on the bottom of the
template drop dialog.

If a template drop is red, this is an indication that the templates are out of sync with the template
library. Note: Itis not necessary to have synchronized templates, but it is good practice to keep
the template library up-to-date with all template drops synchronized whenever possible.

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

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

C. AnInterval is the spacing that templates will be dropped. Set this at a value appropriate
for a project. For this example use 10. Meaning that every 10 feet the roadway designer
will drop the template to cut a cross section.

D. In the Library Templates window, expand the library folders and select the design
template, e.g. CT_RDWY1. Click the Add button. Error! Reference source not found.
displays the Template Drops window from which to apply and adjust templates.

E. Add the next Template Drop. For the station, enter 12+00 and select CT_RDWY1 again.
Click the Add button to add to the list of template drops.

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

G. Add the next Template Drop. For the station, enter 16+00 and select CT_RDWY2. Click the
Add button to add to the list of template drops

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

I. Click on the Close button. On the Roadway Designer dialog box select Process All, then
File > Save to 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, Section 7.1.2, that two (2) yellow highlights were displayed in the plan view of the
Roadway Designer Dialog. These highlights are an indication that a transition condition exists.

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

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

C. Continue this process with the sub-layer bold red points until no bold points are left.
Connect each bold point with its corresponding layers shoulder point.

Figure 7-3 InRoads Edit Transition dialog box
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D. Next click the OK button, the Edit Transition Midpoint dialog will appear. Double click on
the SHDR_rt point and change the horizontal constraint to None. Select the OK button on
the Transition Point Properties dialog box and OK on the Edit Transition Midpoint dialog
box as shown in Figure 7-4. The yellow highlight should turn blue indicating that edits have
been made.

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

Lok |

Cancel |

| Help |

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

Figure 7-4 InRoads Edit Transition Midpoint Dialog Box

E. Double click on the blue highlight. This will bring up the Edit Transition dialog box. Click
OK and the Edit Transition Midpoint dialog box will appear.

F. Double click on the right EOR_rt point and change the slope and horizontal constraint to
None. Click OK on the Edit Transition Midpoint dialog box.

G. Repeat steps A, B and C for the next transition but skip D and E. Do not edit the Transition
Point Property. Click OK on the Edit Transition Midpoint dialog box.
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H. Right click over the blue highlight and toggle off the check mark by Enable. This will stop
the transition from happening over the entire length of the template drops but will
transition from the last interval template drop.

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

7.2 Roadway Designer Surface Creation

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

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

The design process should be relatively complete before a surface is created. Also, if the modeler
is used to its fullest potential create a new DTM, significantly less direct edits will be required.
Many standard features and design surface tools are available.

7.3 Lab 10 - Creating a Proposed Surface

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

1. Geometry_Project.alg or Completed_ Vertical.alg.
2. HW_Roadway_Design.ird or Completed _ Roadway_Designer.ird

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

7.3.1 Creating a Surface from the Roadway Modeler

In this exercise, a proposed surface model will be created. The name of the surface model will be,
by default, the same as the name of the corridor. The alternate surface option will be used to
create a model for the bottom of the pavement. Finally, the properties of the surfaces will be
modified, saved to a file, and added to the project .rwk file.
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A. In the Roadway Designer, set the Active Surface accordingly. In this example, set the
active surface to the original ground, i.e. existing.

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

C. The Default Preference should be already set to Highway. If not select Highway from the
drop down box.

D. Inthe Create Surface dialog box, in the window of Create Surface(s) from: select the one
corridor for which the surface is to be created. For this example, select the mainline. If
there are several corridors defined, they will all be selected automatically.

Note: This dialog will run all corridors if not indicated by the user! Therefore, select only the
corridors that are required. As shown in Figure 7-5.

E. Click the Apply button. Close the dialog box when the process is completed. Click Save
and then Close the Roadway Designer.

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

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

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 Fename 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

Figure 7-5 InRoads Create Surface Dialog Box
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7.3.2

Surface Properties

The surfaces created from the roadway designer have default properties and should be modified

to display correctly in plan and cross sections.

A. Inthe InRoads dialog box, select the Surfaces tab in the workspace bar window.
B. Right click over the proposed surface (Mainline) and select Properties. This command is
also available by selecting Surface from the main menu and then Surface Properties.
C. On the Main Tab, change the Preference field from Default to Highway. This will control
the level that triangles will display on in plan view in MicroStation.
D. Click on the Advanced Tab, change Cross Sections Symbology to P_SURF_DESIGN. Check
on the Use Features Only box.
E. Also on the Advanced Tab, change Profiles Symbology to P_SURF_DESIGN. Figure 7-6
shows the Surface Properties box.
F. Click Apply and Close.
= Surface Properties = 2 |
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= |

Figure 7-6 InRoads Surface Properties Dialog Box
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7.3.3 Saving the Design Surface

It is important to note, the surface that was previously created in 7.3.1 is saved in virtual memory
only. That means this file does not exist on any physical memory at this point.

For this next exercise, the proposed surface will be saved to physical memory, and then added to
the project .rwk file. Project .rwk file usage was explained in Section 3.

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

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

C. Select SAVE and then Cancel.

Note: If you do nOt create a file name for your proposed surfaces the data will be deleted every
time you exit InRoads and the surfaces will have to be re-created in the roadway designer.
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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 project files, not
only saves time when loading the project, but it also allows others on the design team to load the
files included in the design. As mentioned earlier in this manual, efficient InRoads design practices
involves continual file management. Therefore keep the project file up-to-date. There are several
types of files associated with the InRoads design, and the project file will help track design data.

A. Select File > Save As on the InRoads Main Menu.

B. Inthe Save As dialog box, set the save as type: to Projects (*.rwk). Select the
Project_file.rwk file to be saved.

C. Atthe bottom of the Save As dialog box, select the Options... button.

Select the Surface tab, click on Add, Update, and the file name Mainline as shown in .

E. Click OK, Save, Yes. Replace the existing project file with this new and revised one. Select

©

Cancel on the Save As dialog when done. See Figure 7-7

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 | = |
| 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 |

Figure 7-7 InRoads Save As & Project Options Dialog Box
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Section 8 Superelevation

This chapter will describe the process of establishing Superelevation data stored in the InRoads
Roadway Designer (IRD) file. The superelevation wizard in Roadway Designer sets up the
superelevation. Several methods are available from the wizard; however, CTDOT uses the table
method and selects one of the corresponding AASHTO tables. The superelevation tables are
found in W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables . Figure 8-1 shows the
superelevation tables available in the workspace.

= E@3] ® |
@Qvl J % Workspace » InRoads_VEi_RSC » Superelevation_Rate_Tables - | ‘Tl | Search Superelevation Rate Tables §al |
Organize * Burn Mew folder = o« [ I@I
'ﬂ-'I 0SDisk (C:) 0 MName . Date modified Type Size

—a Data (D) ~ _ . )
| 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;;ii:::magic " [ Super 04 25sup  12/6/2010217PM  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:\SDCDEW) » [ 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
| zi‘pEE':::Z::;”tRate Tanies [ Super_06_35.sup 12/6/2010 218 PM  SUP File 3KB
_ At 2| [ Super06.40sup  12/6/2010218PM  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::’;; 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
|| [)super0680sup  12/6/2010217PM  SUP File 2kB

24 items

Figure 8-1 InRoads Superelevation Tables

Superelevation is stored in Roadway Designer as superelevation point controls. The point names
in the templates that are used as superelevation control points should be consistent. The
centerline of the road will be considered the Crown Point, and the left and right shoulder (SHDR)
will be the left and right Range Points. Additionally, the left and right edge-of-road (EOR) points
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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 the superelevation.
Superelevation will use horizontal control lines to control range points and rollover points.
Changes to the design, such as template point names or geometry stationing, will alter the
superelevation. These types of revisions will require reworking or redefining the superelevation.

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

Super Display View Description and usage of view windows
Plan view with color coded banking Blue = 8%, Orange = 6%, White =
TOP LEFT . .
0% and a gradient range in-between these colors
BOTTOM LEET Cross §ect|on view of corridor backbone with color that match the
plan view
TOP RIGHT Color coded Profile view of the corridor
Banking Diagram Control line view (Superelevation Diagram); from
BOTTOM RIGHT thlsj view edits to the'bankmg can be made. _ Edits a.re'done using a
variety of tools we will use several of these in modifying the
example design

Table 8-1 Roadway Designer Superelevation Display View

8.1 Lab 11 - Using Superelevation Tools

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

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Roadway_Designer.ird or Completed_ Roadway_Designer.ird

3. SV_Suface.dtm
These three files are considered a minimum in order to use Create a Superelevation.

8.1.1 Table Wizard
A. Create a new roadway, select Corridor > Corridors Management. The Manage Corridors
box will open. In the Name field type in Superelevation. Set the following; Type:
Alignment, Horizontal Alignment: Roadway_1, Vertical Alignment: Roadway_1. Click Add
and Close.
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B. Add Templates, select Corridor > Template Drops. Superelevation should automatically
selected as the Corridor, since it is the active corridor. Change interval to 10. Click on the
following typical Project Library > Typical Sections > CT_RDWY1. Select Add and Close

C. On the bottom right of the roadway designer pick the Display Mode: Superelevation.
From the roadway modeler, select Superelevation > Create Superelevation Wizard >
Table...

D. Click the pick button (...) next to the Table field and browse to
W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables\Super_06_40.sup

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

F. Click on the Load Values From Table button. This will update the curve set list to show
that the table being used is the Super_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 the Next button on the bottom of the Table Wizard. This will bring up the
Superelevation Section Definitions dialog.

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

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

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

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

K. Click the Next button. The Superelevation Controls dialog box allows users to review the
vertical control line data, along with their names, and any points and slopes involved the
process. The Station rounding has been set at 1 foot by default but can be changed if
required.

L. Click the Finish button. If there are Overlaps, the Fix Overlap dialog box will appear. For
more information on this dialog box, refer to InRoads Help. For this exercise, the overlap
edits will be corrected later in the dynamic super display window. Close this dialog box.

M. On the bottom right of the roadway designer change the Display Mode back to Normal.
Click Process All. Close the Results dialog 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 because the wizard automatically chose the point
SHDR_rt to use TRWY1_rt instead of CL for the reference point.
N. Set Display Mode back to Superelevation.

8.1.2 Edit Superelevation

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

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

Change a Station

A. Right click on bottom right superelevation view and select Edit Curve Set Stations. Make
correct Section Name active, Section 1.

B. Change the Station value for the first Full Super in the list from STA 14+20 to STA 14450
and click the Apply button and . Close the Edit Curve Set Stations dialog box. Click the
Process All button. Notice the control line display immediately 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 create full super to full super planar

transitions in the Fix Superelevation Overlap dialog box. This approach would work perfectly in
this example; however, the superelevation control points can be directly edited to create this
transition. If curves have extreme overlaps, the Fix Superelevation Overlap dialog will not delete
points that extend into full super sections.

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

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

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

C. To delete multiple points, use the mouse cursor. Click and hold down and drag the mouse
to create a fence around all points in the transition overlap area. When the mouse button
is released, the points inside the window will be deleted. The image in Error! Reference
source not found. represents super control lines with no overlap.

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

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

Figure 8-3 View of Superelevation with no overlap
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8.1.4

Generate a Superelevation Report

A. Select Superelevation from the Roadway Designer main menu. Data point on

Superelevation Report. In the dialog box, select the All button and click Apply.

B. A report will appear. Review the output data in SuperelvationData.xsl and

SuperelveationStaions.xsl. The report browser shown in Figure 8-4 shows the

Superelevation Station Report.

& AEE)
|E:\Bent|ey_‘-p"8iktivil'~><ML [ratah Y
RoadwayDesian Superelevation Station Report
Schemas
Sightyisibility Report Created: 9/28/2009
Stakeout Time: 1:12pm
StationOffzet

Supereleyvation

@ Superelevationd s Ol mport,

@ SuperelevationD ata,=sl
@ SuperelevationStations. ksl
Surfaces

Corridor:  Superelevation
File Wsh3dgs18\CTDOT _projects\999_Student01_2007
Name: ‘Highways\_Eng_DatalinRoads\Completed_SuperRoadway.ird

Input Grid Note: Allunitz in thiz report are in feet unlezs specified

Survey Factor: H00000 otherwise.
Tabling
TemplateLibrary Station
Turnauts 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
<= farmat. xsl . Mode: Constant Constant Constant Constant 3
Figure 8-4 InRoads Report Browser Superelevation Report
8.1.5 Apply Shoulder Rollover Lock

To this point, the transverse slope of the roadway has been altered from the center point (CRWN)

of the road to the Left and Right Lane points using superelevation controls. Shoulder transverse

slopes have remained at slopes as defined in the template. This may result in a sharp change in

slope, especially where a full superelevation of +6%, changes to a shoulder with a transverse slope

of -6%, resulting in an algebraic difference of 12%.

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

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

of a curve, and 0% on the low side of a curve. In the example project, rollover locks will be defined

and applied to pavement sections between the shoulder and edge of road points.

A. From the roadway designer menu, select Superelevation > Apply Shoulder Rollover Locks...
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B. From the Apply Shoulder Rollover Lock dialog box, select Shoulder Point: EOR_It. Set the
following values:

C. Control Line Name: EOR_It

D. High Side Difference = 7.00%

E. Low Side Difference = 0.00%

F. Both Maximums are OFF and Station Limits OFF

Click Apply.

=

Shoulder Point: EOR_rt

Control line Name: EOR_rt

J. High Side Difference = 7.00%

K. Low Side Difference = 0.00%

L. Maximums are OFF and Station Limits OFF
M. Click Apply and Close.

N. Using the Superelevation Display mode of the Roadway Modeler, view cross sections along
the corridor to verify that the transverse slope is working according to the intended design.
Figure 8-5 and Figure 8-6 display designs with and without roll over locks in
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 sections click on Use Features Only. Click Apply and Close.

Figure 8-5 No Roll Over Defined Figure 8-6 Using Roll Over Locks

103



Section 9 Evaluation

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

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

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

When creating earthwork quantity reports, control the output units of the cut, fill and net volumes
using the software parameters. End-area volume report styles are available.

9.1 Lab 12 - Working Cross Sections and Volumes

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

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Superelevation.dtm or Completed_ Superelevation.dtm

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

A. Select Evaluation > Cross Section > Cross Sections. Figure 9-1 shows the Create Cross
Section dialog box.

-

B Cross Sections = 2

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 #|
-2 Controls

Left Offset: R

{71 Custom 100.000 ﬂ
(21 Layout Right Offset: 100.000 +|
% éo;zs Vertical Exaggeration: 1 pooo
-{27 Details Show Data Outside Elevation Range

-{Z7 ASCIl or LandXML

[ Annotate Cross Section S
[ Update Cross Section Ohbject Mame
(& End-Area Volumes [ ] Defaut Default BYL
<] superelevation Default BYL
None

P~
[ Apply ereferencesip Close ] [ Help

Figure 9-1 InRoads Create Cross Section Dialog Box

Select Preferences and load the Highway. Close the preferences box.

Click on the existing and proposed surfaces.

o o w

Make sure Interval is set to 50.
E. Click Apply and data point in the MicroStation file where to place the cross sections.

9.1.2 Generating End-Area Volumes

A. Inthe Cross Sections box open the End-Area Volumes folder. Click on Compute Quantities.
Click OFF Output Quantities. See Figure 9-2.
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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 .

25 End-Area Vol Database:
o Lo _projects\999_Instructor_2007\Highways',_Eng_Data'InRoads\EndArea me [
" e Mode: @ G © popend
b Unsuitable Materials by Feature | o . ——

: B
4 Cross Sections P ——
’ File
‘ Cross Section Set: Mode: (@) Refresh Display On Display COff
[Flnadway_1_2 v] + Start: 10+00 Stop:  25+50
notate ss Section @ Standa
[Z7 Update Cross Section Exdsting Exdsting .
25 End-Area Volumes Superelevation  Design () Comect for Curvature
..... > -

----- Compute Cuantities

----- Unsuitable Materals by Feature (] Station Range

----- Unsuitable Materials by Station Start: (10400 -] #]
----- Classffications Stop: [10.00 ﬂ
----- Compaction/Expansion -
----- Volume Exceptions
----- Added Quartities ) .
----- Forced Balance IEnpenaI Units -

(@ Cubic Yards () Cubic Feet Ignore Areas Smaller Than: g pp

----- As Buit

----- Annotation
{23 Mass Haul Diagram (¥ Create XML Report ) [] Plot Mass Haul Diagram

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

Figure 9-2 InRoads End-Area Volumes Dialog Box

B. Select the cross section set that was just created there may be more than one cross section
set. Arectangle is displayed around the cross section set in the MicroStation design file. It
may be necessary to zoom out to see it.
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C. For the General tab, make sure the existing and proposed surfaces are checked on. Make sure
Create XML Report is checked on, click Apply. Figure 9-3 displays the content of the Basic
End-Area Volume report. The report can be saved in the project directory as a 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 »

Figure 9-3 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 sections. Figure 9-4 shows the cross section with cut and fill
sections.

T — gy i gy =SSR

—

Figure 9-4 MicroStation Screen Shot of InRoads Generated Cut and Fill
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9.1.3 Updating Cross Sections
A. Click on Evaluation > Cross Section > Cross Sections. Click on the Update Cross Section
folder. Figure 9-5 shows the Update Cross Section dialog box.

B. Select the correct cross section set.
C. Select Display Off.
D. Select the proposed surface (Superelevation) in the surfaces box.
E. Click Apply and watch the proposed work vanish from the cross section.
F. Now turn them back on. Then 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

i G | existing

ENErE )

- % Sufaces Superelevation Created from roadway de...

b Components

b Crossing Features

e Projected Features

e Storm and Sanitany
[ End-Area Volumes

Apphy Preferences... Close ] [ Help

Figure 9-5 InRoads Update Cross Section Dialog Box
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Volume Il - InRoads Plan Production

Highway/Facility plan cut sheets will consist of referenced MicroStation design models and survey

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

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

Highway/Facility profiles cut sheets are placed on separate sheets that match the limits of the
plan cut sheets. Lab 14 will discuss in detail how to set up profile cut sheets.

Highway/Facility cross section sheets are all placed in one MicroStation file. This file will be

created to only display the graphics for cross sections views. Plan and Profile information should
not be placed in this file. Lab 15 will discuss in detail how to set up cross section cut sheets.

Standard Cut Sheet Scales

e Plan Sheet - scale 1”=40’, occasionally projects may require the use of 20 scale (example-

Culvert Replacement) or 80 scale plan sheets (example - Resurfacing)

e Profile Sheet - horizontal scale 1”= 40’, vertical scale 1”=4’

e Highway Cross Section Sheet - scale 1”"=5’

e Facility Cross Section Sheet - horizontal scale 1”=5’, vertical scale 1”=.5’
Lesson Objectives
In this Volume we will...

e Generate plan sheets & profile sheets

e Annotate InRoads features and alignments on plan and profile sheets

e Place drafting notes on plan and profile sheets

e Generate Cross Sections Sheets

e Annotate Surfaces & Features on Cross Section Sheets



Section 10 Plan and Profile Sheets

10.1 Introduction

10.1.1 Overview of the Plan and Profile Generator

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

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

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

Main Tab — Specifies the type of views to be created and edits the parameters for plan views and
profile views in the VDF file.

e Select the alignment to use to define the plan or profile path.
e Input the length of each sheet

Plan Controls Tab - Specifies the parameters for the automatic generation of plan views.

e Select which files will be referenced into each cut sheet.
e Enter left and right clipping widths

Profile Controls Tab — Specifies the parameters for the automatic generation of profile views.

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

Sheet Layout Tab - Specifies how the sheets will be created.

e Set up cut sheet file names (Host File)
e Select the seed file used to create each cut sheet (Seed Host File)

View Layout Tab — Sets the location of the border cell and scale in each cut sheet.
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Border and Title Tab — Specifies the MicroStation Cell Border to be used in each cut sheet.

Symbols and Details Tab — Specifies how and where the north arrow will be placed.

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

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

Station Lock

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

10.1.2 CT DOT MicroStation Design Plan Model VS Plan Cut Sheet

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

Location of MicroStation Elements

Design Model File

Drainage pipes, structures and flow lines

Curbing, EOR, driveway limits and sidewalks
Slope and grading limits

Guide rail

Right of way lines

Centerline/Baselines

Patterned areas for milling and seeding

Structure item such as retaining walls and bridges
Text

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

Lane, roadway, curb return dimensions

Plan Cut Sheet

Pay Item Call outs

Curbing Tables

Curve data

Coordinates for intersecting alignments
Match Marks

North arrow

Cell border

Border Sheet Tags

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

The first part of this Lab will cover the process of creating plan cut sheets using the InRoads Plan
and Profile Generator and MicroStation tools. The 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 starting Labs 14 the following will need to be completed.

A. Labs:

e 1-3 Lab 1 - Starting the InRoads Application
e The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project Defaults)

B. Open the MicroStation file: Highways\MSta_Design\HW_MST_Plan_MDL.dgn.

C. Open InRoads files, Final.alg, Final.dtm, Final_SideRoad.dtm, SV_Suface.dtm

D. Make the Final surface active. Select Surface > Surface Properties. On the Main tab select the
surface Final. Select the Advanced tab and change both the Cross Section and Profile
symbology to P_SURF_DESIGN. Toggle on Use Features Only. Click Apply.

E. Onthe Main tab select the surface Final_SideRoad. Select the Advanced tab and change both
the Cross Section and Profile symbology to P_SURF_DESIGN. Toggle on Use Features Only.
Click Apply.

F. Select Surface > View Surface > Features. Select the Surface Final with all the features
selected click the Apply button.

G. Select the Surface Final_SideRoad with all the features selected click the Apply button.

H. View the horizontal alignment, stationing and bearings for Roadway_1 and Roadway_2 in the
MicroStation File. (see Section 4.1.4 and 4.2.3 if you need more direction)
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10.2.2 Plan Sheet Creation
A. Turn off the Station Lock.

B. Click Drafting > Plan and Profile Generator. Click on Preferences at the bottom of the
dialog box and choose Highway Plan Bdr Format or Facilities Plan Bdr Format. Figure 10-1
shows the dialog box for the Plan and Profile Generator.

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

== Plan and Profile Generator |’._||E|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

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

E. Toggle on Nested Attachments. This will attach the survey 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

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

e Set the Host File path to ...Highways\ MSta_Contract_Sheet_Files and add the
following in the File name space HW_MSH_PLN-

e Set the Seed Host File to ...\Standards\seed\CT_Sheet_Civil_3D_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

Figure 10-3 InRoads Plan and Profile Generator Sheet Layout Tab
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G. Select the Border and Title tab. (See Figure 10-4) In the Border section, toggle on Cell and
in the name box select BDR_Plan.

H. Select Apply.

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

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

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

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

T Plan and Profile Generator

| 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...
.
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 Plar_1 10+00 400 12.00
Edit...

Apply ] [ Freferences... ] [ Cloze

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

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

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

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

A.
B.
C.
D. Define the Sheet Layout, Click on Models > Define Sheet Boundary.

rAxA=- - I®

On the InRoads Sheet Index Show Sheet PLN1
Open the MicroStation Level Manager and click the Locked level to be unlocked.
Adjust the Border as needed.

8 Models

T active Fils 7|2

Type ZD/30D Name

Figure 10-6 Models Dialog Box

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

Figure 10-7 Sheet Boundary Dialog Box

Click the Display Sheet Boundary button and now the grey transient sheet layout shape
appears.

Zoom out until you see the shape on the screen and then use the Move button and Rotate
button to move the shape directly on top of the sheet border.

Delete First Match Mark.

Adjust the fence as needed.

Re-clip the referenced files.

On the InRoads Sheet Index Show Sheet PLN2.

Repeat Steps B through F.

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

10.3.1

Profile Sheet Creation

A. Create a new MicroStation file in the folder Highways\MSta_Design, use the seed file

CT_Design_2D_V8i.dgn and name the new file HW_MST_Profile_MDL.dgn.

B. Select the Sheet Index tab on the Plan and Profile Generator Dialog Box. Click NEW
and Clear the information in the VDF File Name field.

C. On the InRoads main menu go to Evaluation > Create Profile. The dialog box will
appear as shown in Figure 10-6. Select the preference Highway Profile Bdr Format.
Then select the Controls folder and change the bottom Window Clearance to 20. Click
the Preferences button and save this change to Highway Profile Bdr Format. Click
Close.

~ 255
25 Create Prafile Elevation E xample

General [use
Source TEF
Include
M etwirk,
Offzetz

=5 Contrals
g Limitz

0 fwes Statian

7 Grd [use

[ Details

3 ascn J
#

Wwindow Clearance

Apply
Top:  [150m0 #|
Bottom  [20,000 #|

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

D.

F.

Figure 10-8 InRoads Create Profile - Sheet Production

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

Click the Profile Controls tab. The Profile Preference should be set to Highway Profile
Bdr Format. In the Surface section, toggle on the Existing surface and the design
surface. Figure 10-7 shows the settings in the Profile Control tab of the Plan and Profile
Generator.

Click on the name existing to highlight it blue.
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T Plan and Profile Generator

| Eorder and Title | Symbalz and Detailz [ katch Lines " Sheet Index ]
| Main | Plan Contrals [ Frafile Contralz | ShestLayout | ‘“iewLayout |
Seed View Mame: | Prafile |
Set Mame: | Foadway_1 |
Prafile Preference: | Highway Profile Bor |
Yertical Alignmet: | Maone I |
EllcEe; Frofile Elewvation Shiftz Huorizontal Spacing
% E_Effl'““ (%) Shift at Major Stations () Left to Left (@ Right to Left
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 Di )
contral elevation shifts. BEEE: |'||:":|-|:":”:I
E I
Prafile Height: | 20000 | HATRE

Profiles per Calurnn: |1 | m m
b arginz

Top: Eottam; E: t:j
Left [apoo0 | skt t:j_'

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

Figure 10-9 InRoads Plan and Profile Generator - Profile Controls Tab

. Select the Sheet Layout tab.

e Set the Host File path to ...Highways\ MSta_Contract_Sheet_Files and add the
following in the File name space HW_MSH_PRO-

e Set the Seed Host File to:
... \Standards\seed\CT_Sheet_Civil_2D_V8i.dgn

Select the Border and Title tab. In the Border section, toggle on Cell and in the name
box select BDR_Plan.

Select Apply and follow the prompts.
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10.3.2 Saving and Viewing the Profile VDF File

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

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

C. Click in the VDF text box and click Open. Browse to the Plan_Sheet.vdf and click Open.
The sheet index will now list the Plan Sheets (PLN1 and PLN2).

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

10.4 Lab 16 Plan and Profile Sheet Annotation

This lab will cover the following:

Plan Sheet Annotation

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

Profile Sheet Annotation
Vertical Alignment

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

The Storm and Sanitary Drainage items and the Quantity Manager items will be annotated in
Volumes Il and IV.
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10.4.1 Placing BOP, EOP and Limit of Construction Plan notes
A. Open the file HW_MSH_PLN-1.dgn in the contract sheets folder.
B. Toggle the Pen/Pencil mode lock to Pen.
C. Select Drafting > Place Plan Note.
D

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

" -".Ll- !m

Huorizontal Alignment: |Fh:|al:|wa}l_1 V|ﬂ [ Apply l
Surface: | exizting hd |

Fote File:
e =
5 bor e ]

(%] 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 Cu:ur;structiu:un R bt [] Multple Leaders
F Y
Mate:
{BEGINNI%\JG OF STATE PROJECT NO. O0)C=]
Diglimit
{FEEE“#EIL;MD PROJECT NO. (9]
STATION
E [
(U0

EEEEE

Ingerts:

Computed " alues
Storm and Sanitan Structures
Idzer Test

Sort Uzer Text

Figure 10-10 InRoads Place Plan Note Dialog Box

Input the State Project Number and Federal Project Number
Click Apply and follow the prompts. Select the Beginning location of the Project and
place the note.

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

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

J. Select Drafting > Place Plan Note.
K. Choose the Plan folder and select the note EOP, click on the bottom right arrow to
expand the box.
L. Input the State Project Number and Federal Project Number
M. Click Apply and follow the prompts. Select the Ending location of the Project and place
the note.
10.4.2 Placing Horizontal Alignment Data

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

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

curve.

T Curve Set Annotation

23 Curve Set Annatation
- g General
: Anmatation

Harizantal Alignment: | Roadway_1

Lirnits

Station

Start [17.54 ﬂ
Stop: [13+37 +|

[] &nnatate Each Element of Curve Set

[ Drop Station Equation Name

[ Apply l [Preferences...] [

J {

Cloge Help

Figure 10-11 InRoads Curve Set Annotation Dialog Box

C. Under Annotation click on the Symbology Area for text.

T Curve Set Annotation

Figure 10-12 InRoads Curve Set Annotation Dialog Box

3 Curve Set Annotation [rata:
General | Object |D:||umn | o | Prefin | Suiffin |F'recisi0n | Format | Mame | |
‘o g Annotation [ Lire Drefault
[ Paint Default
Text P_ALG Curve O
B Curve Mumber |1 1 CURVE
1 r\'x PR, #..4#"-‘.,-:'-\"%&'?}"\-'\ .._,.,1:‘._ ‘-..-..-i—n.)\"' L __‘pl:l—:l—zr*-"'" 2 ¥ "-S‘-\S_’-S_._,...n““‘ e ._./\'
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D. On the text Symbology dialog box. Toggle on View Independent and select
Absolute Angle. Set the angle to 0.

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

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

——

-;-'_Text Symbology EJ

Svmbalogy MName: | v| [ 4 ]

Text Style: | v | Cancel

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

woEalE (HEylevel v
Fart: A verdana w
Juztification: Center Cembar "
Height: 4.800 |—

- =y
"width; | 4.000 |_|
Line 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

Figure 10-13 Text Symbology for Curve Data

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

H. Under Annotation enter the Prefix SIDE ROAD CURVE # for curve Number. Select
Apply.

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

25 Curve Set Annotation Data:
e General |Dbiect |EOIumn | Row |F'refi>< |5uffiﬂ |F'reu:isinn Farmnat |Name | |
------ g Annotation 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 D= 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

Figure 10-14 Curve Set Annotation Advanced Tab

J.  Next annotate the two intersecting alignments. Select Drafting > Place Alignment

Intersection Note. Click Apply and follow the Prompts.
Close the dialog Box when complete.

L. Open the file HW_MSH_PLN-2.dgn and annotate the last curve using the Curve Set
Annotation command.
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10.4.3 Placing the Vertical Geometry Annotation
A. Open the file HW_MST_Profile_MDL.dgn and use the MicroStation view controls to
window in on the Profile.
B. Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

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

D. Click Apply. The vertical alignment is annotated. Click Close.

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

Lirniit
[] Station
Start: |-|-|+|:||:| |ﬂ

Stopr [25.50 | %]

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

Figure 10-15 InRoads View Vertical Annotation Dialog Box
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10.4.4 Placing the Beginning of Project and End of Project Profile
Notes
A. Select Drafting > Place Profile Note.

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

-1Pla.ce Profile Note

Mate File:
= 25 Wheh3dgs1BNCTDOT _projectsh399_[nstructor_ -~
% G Plan [ Cose |

% Cloze
=23 Prafiles :
m Alighrnent Mame
] eoP =
m Elevation

m EOP Dynarnic:s
m Exizting Ground call out []Ratate
(] Limit of Construction . '
m Propogzed Grade call out L3 [ Omit Autefip
[ Storm and S aritary []5cale
#1771 Sertinns b .
< | b3 [ ] Multiple Leaders
Maote: -
?EGINNI;JG OF STATE PROJECT NO. NI
D elirniter
FEDERAL 41D FROJECT NO. (5]
{STATION}
WEE
(o )OO
o [ R
Inzerts:

Computed W alues
Starm and Sanitany Structures
|Jzer Test

Sort Uzer Text

Figure 10-16 InRoads Place Profile Note Dialog Box

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

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

Input the State Project Number and Federal Project Number

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

Label Proposed and Existing Ground

Select Drafting > Place Profile Note

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

Select the Setting button and change the Symbology to P_SHT_Annotation Non-Pay
Item. For Terminator select Filled and click OK.

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

Repeat for Proposed Grade call out, use the symbology P_SHT_Annotation General
and the note PROPOSED GRADE. In the profile window data point on the line
representing the proposed grade and place the note.
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10.4.6 Display crossing Features on the Profile
A. In MicroStation set True Scale ON. Select Evaluation > Profile > Update Profile

mooOow®

offset

m

Toggle on Display On and click on Projected Feature.

In the Surfaces area select existing

In the Projected Features area select all the CMP pipe features.
In the Bandwidth Offset area Enter -200 for the Left Offset and 200 for the Right

Click Apply and Close

G. In MicroStation zoom the window to 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
F Offsets Default
- Crossing Features Sideroad Created from roadway de..

SuEerelevatinn Created from ru:uadwai de...

Projected Features:

M ame Shyle Dezcrnption
CT GEQDETIC SUR...

Sl C

>
L+

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

Clip Features () Dutzide Band

CPT CPT CONTROL POINT (T...
CPT1 CPT COMTROL POIMT [T...
CPTZ CPT CONTROL POINT [T...
B andwidth

[ Apply ] [ Cloze

] [ Help

Figure 10-17 InRoads Update Profile Dialog Box
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10.4.7 Label existing features on the profile
A. Select Evaluation > Profile > Annotate Feature In Profile. Click on Annotate and select all
the features except the stream features

-T Annotate Feature In Profile

Profile Set:

| FRoadway 1

o~ | ﬂ Features:

Surface: exizting

a Annatate Feature In Prafile
- General

Dezcription

e

Filker...

[ Apply

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

I

Help ]

Figure 10-18 InRoads Annotate Feature in Profile Dialog Box

B. Select Points and make sure Feature Description is toggled on. Click Apply and Close
C. Window in on the pipe between 14450 and 16+30. Use MicroStation tools to clean up

annotation. Delete, move, and rotate the text as needed.
D. Use MicroStation and Copy the bottom line of the 15” CMP to the top of the pipe. Copy
the line for the top of the 24” RCP
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o~ TIBIN CMP

= T1AIN CMP

Figure 10-19 MicroStation View of Annotated Profile
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Section 11 Cross Section Sheets

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

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

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

11.1 Lab 17 - Generation Cross Section Sheets

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

Labs:

1-3 Lab 1 — Starting the InRoads Application

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

Open InRoads files:

Final.alg.
Final.dtm
SV_Suface.dtm
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11.1.1 Sheet Creation

A. Create a new MicroStation file using the seed file CT_Design_2D_V8i.dgn and name
the new file HW_MSH_XSC-01.dgn

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

C. Inthe General settings, toggle on the surfaces Final and existing.

-= 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]
Cantrals .
% Custom Left Dffset: |-?D.DEID |ﬂ
O3 Layout Right Offzet: |?'D.EIEIEI |ﬂ
% .g:-:.zs Wertical Exaggeration: |-|.|:||:||:||:| |
Ti
[ Details [] 5how Data Outside Elevation Fange
(23 ASCH or LandsML }
[ Annotate Cross Section Sutfaces..
[ Update Cross Section Obiject =
[ End-frea Volumes ] Default D efault EYL
(=] Final D efault BYL
lin EXISTIMNG
All
M one
Apply l [Preferences...] [ Cloze l [ Help

Figure 11-1 InRoads Create Cross Section Dialog Box — General Folder
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D. Inthe Include settings toggle on Projected Features and input 25 for Ahead Band

and Back Band.

~ Cross Sections

INROADS V8I-GUIDE
11

File

Cross Section Set;

+

23 Create Cross Section
General
Source

- g Inchude

27 Controls

27 Custom

27 Layout

{:I Aues

{:I Grid

27 Details
27 A5C1 or Land=<ML

[ Annotate Cross Section
[ Update Cross Section
[ End-frea Volumes

tode; Fefrezsh Diizplay On Dizplay OUFf

Start; Stop:

Surface
Crossing Features

] Adjust Bange
Projected Features
dhead Band: |25 noo —
-
Back Band: |25 gon ]
Components

Storm and Sanitamy
[] Croszing Structures

[] Projected Stuctures
Bhead Band: (10000

Back Band: 0000

—
-
—

J |

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

Figure 11-2 InRoads Create Cross Section Dialog Box — Include Folder
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E. Select the Layout folder and Sheet Border. For the cell name select BDR_XSC_HW.

This cell is being pulled into this list from the workspace 2007\cell\CT_Borders_Contract_2007.cel.
If the cell BDR_XSC_HW does not appear refer to Section 17 behind the scenes(?).

F. Select Apply and follow the prompts.

= Cross Sections

File:

Crozz Section Set;

{25 Create Crozs Section
General
Source
e Inchude
~[Z3 Cantrols
{3 Custam
25 Layout
: General
: Spacing
% Sheet Border
----- Sheet Lapout
----- Sheet Generator
----- Sheet Range
- Sheet Annotation
] Ames

27 Details
{:] ASCIH or Land=kL

[ Annotate Cross Section
[ Update Cross Section
[ End-éreaVolumes

fiode: Refresh

ﬂ Start:

Border
) Shape

Dizplay On Drizplay CIff
Stop:

=
Origntation |
Fartrait Landscape
Sheet Size: CLSTORM

(-
@ CelName:  [GDR_XSC_HW v | :
() Reference File: *
_I ,_

Cusborm width: | 160.000 |

Custom Height: |g5_ggg

Symbology:
Object M ame
B order Default BY'L)

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

Figure 11-3 InRoads Create Cross Section - Sheet Border Folder
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11.1.2 Redisplaying Features on Cross Sections

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

“+ Edit Named Symbology

M arne; | | Aoply
D escription: |STHE.-’-‘-.M |
Syrnbology
< Previous
- o
Default Line SV WATR_STREAM O
Diefault Text S wATR WATER_TH BY'L
Default Point Nat Initislized
Flan Line Mot Initialized
Flan Texst Mot Initialized
Flan Paint S wiATH_STREAM ]
Frofile Line Mot Initialized
Frofile Text Mot Initialized
Frofile Paint Mot Initialized
] ection Line SYOWATHE STREAM
Crozs Section Tewxt SV WATR WATER_T= BY'L
Crozs Section Paint 5% _WATR_STREAM BY'L

Uninitialize | [ Edit..

Figure 11-4 InRoads Edit Named Symbology Dialog Box for Existing Stream

-~ Line Symbology

O e
Line Style: |5THE.-’-‘-.M V|
|

Scale ||:|_1 280

Wwigight: ——[0|ByLevel b
L IFill

Figure 11-5 InRoads Line Symbology Dialog Box for Existing Stream
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T 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"

Figure 11-6 InRoads Point Symbology Dialog Box for Existing Stream

C. Go to Evaluation > Cross Section > Update Cross Section and refresh the STREAM
crossing and projected features on the displayed cross sections.
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11.1.3 Annotating Cross Section Sheets
The Backbone
A. From the InRoads main menu, select Evaluation > Cross Section > Cross Sections. Go to
the Annotate Cross Section folder. (See Figure 11-7).
Set the Pen Lock on and Delete Ink Lock Off.
Select the Highway preference.

Under the General folder, select the Roadway_1 Set and toggle on the surface Final.
Under the Segments folder choose Annotate. Hold the Control Button down and select
the features on the backbone. Click the Apply button.

moOw

= Cross Sections C o
File
Cross Section Set:
|F||:|a|:|wa_l,l_‘l “ | ﬂ
[Z]) Create Cross Section Crossing J Edit Style...
25 Annotate Cross Section Mame Style Drescription 4+
General BCPC_k P_RDWY _BCPC  Created by roadway ..
[ Paints CL P alG CEMTERLIM... Created by roadway ...
23 Segments CUT_It P_RDWwS_CUT Created by roadway ...
General CUT_rt P_RDwA_CUT Created by roadway ...
Annotate Ditch Backslope_rt P_RDWY_SDITCH  Created by roadway ...
Diitch Bottom_rt P_RDWY_BDITCH  Created by roadway ..
% Eeat”'es Ditch Fareslope 1t P_RDWY_SDITCH
rame ) P_RDwWY_EOR Created by roadway ...
[ Update Cross Section J Created by roadway .
[ End-freaolumes FILL_It P_RDWwWY_FILL Created by roadway ..

FILL rt F RDWwWY FILL Created by roadway ...

Created by roadway ..

HD R Created by roadway ...

SHOW_It P_RDWY_SHOW Created by roadway ..

SHOW _rt P RO _SHOW Created by roadway ...

< >
Apply ] [Preferences...] [ Cloze ] [ Help

Figure 11-7 InRoads Annotate Cross Section Dialog Box

The Sideslopes

F. Select the Highway Xcs Sideslope Annot Preference.

G. Under the Annotate Cross Section folder select General and toggle on the surface existing.

H. Under the Segments folder / General, make sure the Minimum Annotation Width is set to
1. This will exclude the small curbing sections from getting annotated.
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I. Under the Segments folder / Annotate, select all right side features from the EOR_rt out to
the cut/fill point. Click the Apply button.

= Cross Sections

File
Crogz Section Set: fiode: Refresh Dizplay On Drisplay OIfFf
|Roadway_1 @ #H i 10 Stopr 25450
[C7 Create Cross Section Crossing Edit Style...
a Annotate Crozs Section Mame Style Diescription "~ ﬂ :
Ge.neral BCPC_It P_RDWY_RCPC Created by madwa
23 Paints CL P_alLG_CEMTERLIM... Created by roadws,
425 Seaments CMPE CMPE 12IM CMP
o General CMPET13 CMPE 12M CMP
& Annotate CMPF CMPF 15IM CMP
(] Features Created by roadwa

{2 Frame
[ Update Cross Section
[ End-reaVolumes

F RDwY SDITCH

EQR_It P ROWwWY _EOR Created by roadwa
QF O 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 BDwS SHOW Created by roadwa
STREAMTOZ STREAM STREAM B/ADR Wl
< i | [

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

Figure 11-8 InRoads Annotate Cross Section Dialog Box — Right side of road
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J. Under the Segments folder/ Annotate, select all left side features from the EOR_It out to
the cut/fill point. Click the Apply button.

Crozs Section Set;

| Roadway_1

[ Create Cross Section

General

[ Paints

23 Segments
General

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

23 Annotate Cross Section

Refrezh Dizplay On Drisplay CIff
v +|
Crozzing
Mame Shyle Dezcrption

BCPC Ik P ROwy BCPC Created by roadws
CL P ALG_CEMTERLIM... Created by roadwa
CHMPE CMPE 12IM CMP
CMFPE113 CMPE 12IM CHP

CHPF CMPF 15IM CHP

CUT [t
CUT _rt

Ditch Backslope_rt
Diitch Bottam_rt
Ditch Foreslope

P RDWwY CUT
P_ROWY_CUT
F_RDWwWY_SDITCH
P_ROWY_BDITCH
P RDWwY SDITCH

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

~| #]

P ROwY EOR Created by roadwal

P RO FILL Created by roadwal
FILL_rt P_RDWwY_FILL Created by roadwa
FCE PCE 12IM PVCACORR F
FCET4 PCE 12IM PVCACORR F
FCE1S PCE 12N PWCACORR F.
SHOR_It P_RDwY_SHDRA Created by roadwa
SHOR 1t F RDWwWY SHDR Created by roadwsa
SHOW [t P RO SHOW Created by roadwal
SHOW _rt P RO _SHOW Created by roadwa
STREAM10Z STREAM STREAM &/0R W, v
< | =

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

Figure 11-9 InRoads Annotate Cross Section Dialog Box — Left side of road

e e

Figure 11-10 MicroStation View of InRoads Annotated Cross Section
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InRoads Storm & Sanitary provides the tools needed to create storm drainage networks. Starting
with alignments and surfaces users can do the following:

e Lay out drainage structures, define conditions, specify materials and locate utilities.

e Perform hydraulic calculations, including gutter flow, storm drain design and Hydraulic
grade line.

e Make modifications to the drainage network, and redesign.

e Automate the placement of structures on plan, profile and cross section drawings.

e Conduct queries

e Generate reports

e Create physical 3-D models of storm sewer systems within a MicroStation environment.
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Section 12 Storm and Sanitary File
Management

The following resource files have been customized to CT DOT standards. They are stored in the
workspace along with the XIN. These files will be copied out of the InRoads_V8 _RSC\V8i
_Environment folder into the 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 provided with the
project contract.

CT_Drainage_Report.rpl

This file contains customized drainage report styles.

CT_runoff.dat

This file contains runoff Coefficient that corresponds to Tables 6-3, 6-4 and 6-5 in the CT DOT
Drainage Manual.

CT_rainfall.idf

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

The Department has issued an Engineering Bulletin regarding “Precipitation Frequency Estimates”
(Bulletin Number: EB-2015-2) advising designers to use the NOAA Atlas 14 data, which can be
accessed through the NOAA Precipitation Frequency Data Server — PFDS in conjunction with the
CTDOT Drainage Manual.

Www.nws.noaa.gov

v NOAA's National Weather Service :‘“""',
Py S

w

search | © nws @ auvoaa Y
NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CT

General Info
Homepage

Current Projects DATA DESCRIPTION
FAQ
Glossary Data type: [precipitation intensity \/| Units: [english V| Time series type:
Precipitation =
Frequency (PF) SELECT LOCATION
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 ' 4 =
L Mep
Probable Maximum \ g GD
Precipitation (PMP) < v > Iy y Windsor South Windsor . ﬂ) Select location
PMP ex 3 ~ - .
Becsnenty = } e (move crosshair or double click)
£ i
Miscellaneous Canlo‘lj_-‘ Bloomfield @ ® ) b) Click on station icon
Publications { v 24 Vernon - :
AEP Storm Anal ) | Avon A, / ([ show stations on map)
ysis 7 / @D 6D 4
Record ] y O / {aa}
Precipitation ? J ~
— (adly Manchester
\ 4 c Bolton
y Har#e(d East Hartford Gt )
o 2. | J West Hartford @) D ’
Inquiries |
LIsLRRrR @ Farmington / 1) @ B
= J Vo) &
( L Yo 4’
() J
’ S ’® Newington @) f ©) LOCATION INFORMATION:
4 7, ’ Glastonbury 3 Narr|e: Hartford, Connecticut, US*
@ : v y Latitude: 41.7635°
& © ) 7~ : Longitude: -72.6843°
Ib ) New Br!taln Rocky Hill d 3 £ Elevation: 70 ft*
e | ¢ @
L gl ,/ 3 2lo) &4 Marlborought ' %
9 / Berlin A\ Of . % 37
(i0) { 51} Fq /) / / 4
(o ) o) O] e i TR o
o0 gieon 7). 7 CromWe ap data ©2015 Google 2km i1 | Termsof Use  Report 2 map error || SOUrce: Google Maps

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 10, Version 2

®100%

Follow the directions on the NOAA Atlas 14 webpage and 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 in CSV-format and opened with Excel.
See an example of the Point 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: 41.7635 % Longitude: -

72.6843 % Elevation: 70 ft.

The data you see in the PF tabular format will be copied/edited into the Storm and Sanitary

CT_rainfall.idf table 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 the NOAA Atlas 14 webpage after you have located your project location and you

have your Point Precipitation Frequency Estimate = scroll to the bottom of the page
and click the ‘Submit’ button.

B. Select ‘Save as’ and browse to your Projects InRoads directory and ‘Save’. (Rename
the fe_text_mean.csv file if you want)

{0.007-0.010) || (0.008-0.011) 008-0.012)

0 (s 1 £ 0
N2 Woosyo1 3 .orf-0.0v8) || Wotsxuma| wod-oi) | Woewbosi| ooE-00) || W o190
45.day 0.009 0.011 0.012 0.014 0.016 0.017 0.019
(0.008-0.011) || (0.008-0.012) || (0.010-0.015) || (©.011-0.016) || (0.013-0.020) || (0.013-D.022) || (0.014-0.025)
0.008 0.009 0.011 0.012
‘ 60-day ” ‘ H o (0.010-0.014) H {0.011-0.016)

0.013 ‘

0.014 H 0.016

(0.011-0.018) || (0.012-0.021

! 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 documegagt

ore 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?

| S e

Open
/% Save As
@@v L KX YYYY » Highways » _Eng_Data » InRoads v|&-}|| Search InRoads ,0|
Organize * New folder = (2]
- Favorites il MName Date modified Type Size i
P fRPsirog o U & 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 =
‘, 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 i | r
File ndne: fe_text_mean.csv | -
Save as type: | All Files (**) Rename if v]
you want.
~ Hide Folders q Save ] l Cancel l
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C. From Windows Explorer open the following files:
Double-click on CT_rainfall.idf, this file should open with Notepad, the top title is:
“Intensity-Duration-Frequency Table — Imperial Units. Please read the ‘Note’.

Double-click on the fe_text_mean.csv file (NOAA PF file); this file should open with
Microsoft Excel.

D. Select and Delete all rows of minutes and rainfall intensity numbers from the
CT_rainfall.idf file (see below).

INTENSITY-DURATION-FREQUENCY Table - Imperial Units

Note: The first data 1line contains the number of frequencies
(return periods). The next data line contains return periods.
The rainfall intensity is expressed in inches per hour (in/hr).
Comments must have a semi-colon (;) at the beginning of the Tine
Blank lines are permissable.

DURATION Yeadrs
(min)

R R - I I R R R

(WER WS I S W S A .
[ESRWER TR SR WY RN N A CAg Y
Y = S N, R R e
A L N R s Wy

TN SO SN O T T s

4
5
4]
7
8

» -90 .10
.80 -90 .00
.80 .90 .00
.70 .90 .00

v

press the 'Delete’ button Delete
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E. Inthe fe_text_mean.csv file select the durations and the in/hr, up to 100 years and 24-
hr, right-click and select copy.

A15 - fz 5-min: (
a8 [ c T o [ e T ¢ [ 6 [ W] )
1 Point precipitation frequency estimates (inches/hour)
2 NOAA Atlas 14 Volume 10 Version 2
3 Data type: Precipitation intensity

4 Time series type: Partial duration & cut
5 Project area: Northeastern States | B2 Copy
6 Location name: Hartford, Connecticut, US* . Paste Options:

Name: -

PRECIPITATION FREQUENCY ESTIMATES it
ilter

14 by duratiol 1 2 5 10 25

| 15 [5-min: 401 48 626 742  9.01 sart ’

| 16 [10-min: 2.84 3.44 4.43 5.26 6.38 - Insert Comment

| 17 [15-min: 2.23 27 348 412 501 & sopcels.

| 18 [30-min: 149 182 234 278 338 ik From Drop-cown L.

19 |60-min: 0.04 114 147 175 213

— Define Mame...

20 [2-hr: 0.61 074 095 112 136  _

| 21 [3-hr: 047 057 073 08 104 = Hperne

22 [6-hr: 029 036 046 054 o066 0w nodl

| 23 [12-hr: 018 022 028 034 041 W M - A AT S %o
24 |24-hr: 0.1 0.13 0.17 0.21 0.25 B 7 = &A%l 5%
25 2-day: 0.06 007 01 012 015 017 0.2 024

F. Now go back to the CT_rainfall.idf (Notepad) file, with the curser below the last
dashed line right-click and select Paste.

G. Modify/Edit the durations to all minutes for each row and adjust the columns to line
up. See examples below — Before Edit and After Edit.

| CT_rainfall.idf - Notepad

File Edit Format View Help
; INTENSITY-DURATION-FREQUENCY Table - Imperial Units

L P miny BEFORE EDIT

oopoorHN W
ooooorNwWRD
SoooHRN AN
ocorHNwUaL
CooRHNWLN

OO OHEN O
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| CT_rainfall.idf - Notepad

File Edit Format View Help
; INTENSITY-DURATION-FREQUENCY Table - Imperial Units

cooooorNNa
coooorRNwa
SeooorNWRD
SoooREN AN
CooHPNwIno©
POOHENAc®)

[N N WOl N SRR R, N

H. Save the CT_rainfall.idf file. Exit Notepad.
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12.2 Lab 18 — Storm and Sanitary Start Up
A. Complete Lab 1 — Starting the InRoads Application and the first section of Lab 2, 1.6.2 —
Using Automated Project Defaults. MicroStation with InRoads will be opened and Project
Defaults will be set.

B. Open the MicroStation File HW_MST_DrainagePlan_MDL.dgn located in your student
project, Browse to Highways\MSta_Design.

C. On the InRoads menu open SV_Surface.dtm, Drainage.dtm and Drainage.alg

D. From the InRoads Menu Bar Click File > New. Select the Drainage Tab. For Type select
Drainage Database and type in a name and description for the class exercise, enter
Layout_Tools. Click Apply and Close.

NEW u

Surface Geu:umetr_l,ll Drainage |

Type: |Drainage Databasze V| [ Apply ]
Mame: | | Help
Drescription: | |

Cloze

Figure 12-1 InRoads File New Dialog Box for Internal Name

E. On the bottom of the InRoads Workspace Bar scroll to the Drainage tab. Right click on the
internal name and click Save As... use the File name Layout_Tools.sdb, Click Save and
Cancel.

149



CTDOT- INROADS V8I-GUIDE
VOLUME 111 - SECTION 12

T Bentley InRoads V8i

P A i T

<Unnarmed: b = '@ %'*a ).-’l’?

File Surface Geometry Dranage  Survey  Ewaluation J

Dpen...

E‘ Save
L Save As...
=
W

™ Utilities

) Preferences| [ @ Drainage | 4 ¥

Structure Twpe

i
@ Areas {
M Channels :

S8 Culverts
& Inlets

% Manholes
oy Pipes

W Pumps

{

™ Utilities f
Utilit i

1

%

P

Lays aut drainage struckures "

Figure 12-2 InRoads method for creating an External File Name

F. Save files in the RWK (Project). Click to File > Save > Project on the InRoads Main
Menu. Click the Options (...) button on the lower right corner of the Save As dialog
box. Check Add and Update and click on each file under file name for all the files listed
under each tab. When the Surfaces tab appears, only click on Add for the Existing
surface. Click the OK button and the Project Options dialog box will close.

G. On the Save As dialog box data point in the File name field and type in the name of the

file e.g. Drainage_Lab. Click the Save button and then click Cancel.
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Section 13 Storm and Sanitary Lay-
Out Tools

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

After the initial layout the following commands can be used to modify the drainage network.
Move Structure

The Move Structure command lets you move a junction or structure within the drainage network
using a rubber-banding technique. InRoads Storm & Sanitary automatically updates the design to
reflect the new locations.

When a junction is moved, the bottom elevation is maintained. If a surface is loaded and if the
structure being moved is a manhole or an inlet, the top of the structure is maintained relative to
its original position with respect to the surface. For example, if the top of a manhole is 2 feet
above the ground surface, the manhole still has that elevation after it is moved; however, its
depth is adjusted to compensate for any changes in ground elevation. In all cases, the lengths,
slopes, and end coordinates of all connecting structures are updated when a junction is moved.

When a pipe, channel, or culvert is moved, the end of the structure nearest the new location
becomes dynamic and the other end remains fixed. At that point, any structure connecting to the
dynamic end also becomes dynamic at the junction and fixed on the opposite end. Pipe-to-pipe
connections (Y junctions) cannot be moved using the Move Structure command.

Insert Structure
The Insert Structure command allows you to insert manholes and inlets into your drainage

network. The insert tool lets you insert a junction into a selected pipe. The selected pipe is divided

creating two pipes that meet at the new junction.

Delete Structure
The Delete Structure command deletes a selected structure, including any labels and/or text
associated with the structure from the active design.
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s ntley InRoads V8i

Unnamed: vESE @\% B B E EAosgs 8
File Surface Geomety | Drainage  Survey  Ewaluation  Modeler  Drafting Tools Help

R A A BT Yiew » |
A Lay Out... —— )
= (3 Drainage 2 Edit/Review.. 0 _
..... Ty Pipes Structure » }\n Design... .
E Chiannels Metwark " g
----- Culverts
----- & Manhales Flows . R M':'V?--- "
..... B Inlets Ltilties .| & Modify Status...
..... & Pumps X - % Delete (
..... Bename Drainage...
@ Aireas =2 |nzert in Profile.... [~ .
\ EI?’II-'II:E'S % Pond Routing... 2t Move in Profile 2
----- ilities
_ | Ezs Estend Pipe, Culvert ar Channel in Profile
| F] F‘reFerences[ [ Drainage l PR /

ln.ie.ttsﬂalna-."*h\"_““\ PRpERC e ' . ""‘:.ﬁ.----xf'- Y i J»&f‘ e

Figure 13-1 InRoads Drainage Lay Out Commands

13.1 Lab 19 - Drainage System Layout

Before starting this lab:

e Complete Lab 17
e Turn your Style Lock On
e Set locks to pencil

e Your MicroStation ACS Plane and ACS Plane Snap locks are off
Style Lock On

‘ESE g\ H-

Style Lock Off

FEE 8N B

sai 2

|J_|_| .-'J
il El
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13.1.1 Placing Catch Basins
A. Make the Drainage Surface Active.
B. On the InRoads Menu click Drainage > Lay Out
C. On the Drainage Lay Out dialog box select the Inlet tab, Click Options... on the bottom of
the dialog box

e Drainage Lay Out

Curve Pipe Multiple Junctions Fipe by Slope
Fipe Channel Culvert b anhole | Inlet
Inlet 1D: |H-||: |
Location
Marthing: |EI.I:II:I |
E asting: ||:|_|:||:| | +

Elewation: ||:|_|:||:||:| | ft

[] Connect to Existing Stuctures

Angle: | oroon.o” |
Longitudinal Slope: ||:|_|:||:|jg |ﬂ
Transverse Slope: ||:|_|:||:|jg |ﬂ

Connecting Pipes
[ ] &dd Connecting Pipes

By Slope By Elewation

Apply Options. .. ] [ Cloze

Figure 13-2 InRoads Drainage Lay Out Dialog Box, Inlet Tab
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D. Choose Type, standards have been set up for Grate only. Read Appendix C InRoads Storm
and Sanitary CTDOT Evaluation for further explanation.

- Drainage Options

General Structure (D= Fipe Charnnel Culvert b anhole
FPump | Inlet | Gutter Section Area £one Design

Drainage Structures: |'xHighwa_l.Js'x_Eng_Data'\lanad&"-.ET_stru-:ture&.dat |

(%) Parallel to Alignment |

Tope:
|:-|III:3$; EL:?;ED ehin -
Clazz Deszcriptian; Combination
tMedian Drop
Grate Size [L = W] Catchpit 54
Effective Grate Size: 3152 1.64 | 2315 % 1.64
Yaulk Shape: Box
Wault Size [L o« x T 4.000 = 3.000 = 8.000 ftw £t in
Placement Offset: -0.850
Paint Style: P_DRAIM_C CB_It
Wault Inzide Shyle: F_DRAIM_CCE_It
Wault Outzide Style: P_DRAIN_C CE_It
Connection Paint; | Center 3 | Location: | On-Grade 3 |
Drop Across: ft I:I
i axirnuimn Diepth: ft Clogoing: 4
I:I Intercept Flaw: 4
Depth below [ryvert: ft TopHeight: E ft
Orientation
() Perpendicular to Alignment () ngle:

| 2

[ Apply

l [ Freferences... ] ’

Cloze ]

Figure 13-3 InRoads Drainage Options Dialog Box, Inlet Tab - Type selection
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E. For Class: Choose C CB It. The following page provides detailed information on each
selection. There is only one grate size for each type of catch basin. The sump is set in the
field Depth below Invert. Click Apply and Close.

-~ Drainage Options

General Structure 1D Pipe Channel Culvert b anhole
FPurnp It | Gutter Section Area Zone Dezign
Drainage Stuctures: |'\Highwa_l,ls'x_Eng_Data"-.lnHDadSHET_structures.dat |
e d
Clags: CCE It w | CCBI
Clazs Description: C-LCh
C-LCBDBLI
Grate Size [L ='WD C-LCEDBLI 315« 1.64
RND C-L CB i
Efective Grate Size: 2151564
CCEDBELIK
VYault Shape: CCBODBLIN
CCErt
Vault Size (L« « T |C OB DBL [ frx it i
Flacement Offzet: E EE_-DEL It
Paint Style: P _DRAIM_CCB_It
Wault Inzide Style; F_DRAIN_CCE_Ik
Wault Outzide Style: P_DRAIN_C CE_It
Connection Paint; Location:
Drop Across: 1.000 ft I:I
Maxirmurn Depth; [0.000 ft Clogging: 20000 Z
|:| Intercept Flow: | 90000 4
Depth below lrwert: |2 oon ft  Top Height: 0958 ft
Orientation
() Perpendicular to Alignment (1 dngle:
() Parallel to Alignment | | J
[ Apply l [ Preferences... ] [ Cloze ]

Figure 13-4 InRoads Drainage Options Dialog Box, Inlet Tab - Class selection




TYPE "C" CB
CCBIt
CCBrt

TYPE "C", DOUBLE GRATE - TYPE | TOP
CCBDBLIIt
CCBDBLIrt

TYPE "C", DOUBLE GRATE - TYPE II TOP \‘l’//
CCBDBLIIt
CCBDBLIIrt

SPECIAL ROUND TYPE "C" CB

TYPE "C-L" CB
C-LCB

TYPE "C-L", DOUBLE GRATE - TYPE | TOP
C-LCBDBLI

TYPE "C-L", DOUBLE GRATE - TYPE Il TOP
C-LCBDBLII

SPECIAL ROUND TYPE "C-L" CB
RND C-L CB

Figure 13-5 InRoads Class names for Catch Basin Types

F. On the Drainage Lay Out Dialog Box click on the large pick button in the Location area.
Select the pink curb feature at station 12+00 left. Follow the prompts to accept the input.
Click Apply on the Drainage Lay Out dialog box.

G. To place your next catch basin, click options to change the class to C CB DBL I It and select
the pink curb feature at station 13+00 left. Click Apply on the Drainage Lay Out dialog box.

156




CTDOT- INROADS V8I-GUIDE
VOLUME 111 - SECTION 13

13.1.2 Placing Pipes
A. Click on the Pipe Tab. Select the Options Button... on the bottom of the dialog box. Select
the following

Shape: Circular Material: RCP Size: 15x1.875

B. Click Apply and Close.

s Drainage Options

| Fump || Irlet || Gutter Section || Area || Zone || Dezign |
| General || Structure 1D [ Fipe | Channel || Culvert || b anhiole |

Drainage Stuctures: |'xHighwa_l,ls'x_Eng_Data'\InHnads'&ET_structures.dat |

Shape: | Circular W’ |

b aterial | ACE I | [=T=!
Material Descriphion.  Bainforced Concrete

Size [ x T 11500 #1.8750 v | 12.00%1.7500
Roughness: 0.012000 0.012000
Center Style: F_DRAIM_FIPE_CEMTER

Inzide Style: P_DRAIM_RCP 15"

Outzide Stule: P_DRAIM_PIPE_OUTSIDE

Minirurn Slope: ||:|_5|:|35 |
Maximurn Slope: |-||:|_|:||:|3; |
Minirurn Cover: |-|_5|:||:| | ft
Maximurn Cover: |2|:|_|:||:||:| | ft

[ Apply ] [Preferences... ] [ Cloze

Figure 13-6 InRoads Drainage Options Dialog Box, Pipe Tab
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C. Click on the ID pick buttons to set the Upstream and Downstream Inlets or select the
Northing and Easting pick buttons for free ends. Follow the on screen prompts.

IN1 is upstream and IN2 is downstream

D. Click the Apply button.

B Drainage Lay Out
| Curve Pipe || Multiple Junctions || Fipe by Slope |
Fipe | Channel || Culyert || b anhole || Inlet |
B R |
Location
Upztream Diownztrearn

o [ | #] [z |+
Notthing: | 223763.08 || |22372R.22 |
| + +

E asting: |4a?952_53 488045.50

[ ] Lateral Connection

[ ] Usze Soffit Elevations

® IrvertIn: |34|:|_5|:|3 | ft
O Irwert Out: |34|:|_133 | ft
O Slope: 0.82% |
Uszer Data Field:

[dzer Data Walue;

M aximum Eleseation; 340,435 ft

’_ Apply ][ Options... ][ Cloze

Figure 13-7 InRoads Drainage Lay Out Dialog Box, Pipe Tab
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E. Move on to placement of next pipe. Select the Options Button... on the bottom of the
dialog box. Select the following

Shape: Circular Material: CMP Size: 18x.0640
F. Click Apply and Close.

G. Click on the ID pick buttons to set Upstream to IN2 and Downstream use the Northing and
Easting pick buttons for free end. Select the right fill feature at station 13+00. Follow the
on screen prompts. Click the Apply button.

13.1.3 View Drainage Tool

This tool is used to view your drainage network in plan only.
A. Use MicroStation and Delete the Catch Basins and pipes that where just placed
B. Turn style Lock ON.
C. Onthe InRoads Menu Bar select Drainage > View > Drainage...

O

T Bentley InRoads VBi

% Pond Routing. . 0

Litilities 1

] F‘references| (@ Drainage | 4

-
T e T

<Unnamed: v% @K?ﬁ .”“”“’ S'JJJ'E"E :gzg'ﬁ’@“ﬁ@@}g
Fil=  Swface Geometry | Drainage Survep  Ewaluation  Modeler  Drafting Tools  Help
Kb b B T Vew g >
sk Lap Out... Center Window an Structure.
2 Edit/Review... r
= ﬁ - & Annotate Stuctures... J
% Pipes Structure . L __ 1
MWt Charnels R , 2, Highlight Contributing Structures 4
----- : ehwor o
L& Culverts — £ Highlight Attached. . l
& Manholes Flows * 5.2 Highlight Contributing [nlets
&= Inlets L tilitizz ¢ L
& Pumps — 2 Flow Direction fmows... {
T areas ¢%; Bename Drainage... @ Flow Nearest Capacity... (
h'\.

T g o g A N

Figure 13-8 InRoads View Drainage Tool
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13.1.4 Annotate Structures Tool
This tool is used to annotate your drainage network in plan only.

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

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

T Bentley InRoads VBi (=] 5

<Unnamed: v B @5 B 58 F :Ei'ﬁlﬁ?ﬁ@“\%'i
File Surface Geometry | Drainage Survey Ewaluation Modeler Drafiing Tools Help f
A S N DR Yiew v 'ds [rainage... !
sk Lay Out... Center Window an Stucture. . ;
_ 3 Edit/Review... /
= [ Drainage % ERiE i‘iﬁ Annotate Stuctures. . i
%5 Pipes Chructure ¢
W Charnzls H bk , , Highlight Contributing 5tructures (
----- F ehwor . :
& Cubverts - +7'| Highlight Aftached... (
%5 Manholes Flowez | 228 Highlight Contributing [nlets 3
& Tnlets Ultilities . h
& Pumps - . Flow Direction Amows. ..
£&; Bename Drainage... i@ Flow Mearest Capacity. .
L . -
Fond Routing...
T d 0
™ Ukilities | {
i) F'reFerenn:es| [ Drainage | 4 b /
B p— o H"E-'\ §FW4~,.."M.._H.#M‘“ ‘-'-'-.\.q_a--ﬁ-“-__.-"-._\ '\-l-*‘q\..\..-"-..."m'- 'x__“ﬁ}“ “"--\--.q_.--ﬁ I

Figure 13-9 InRoads Annotate Structures Tool

13.2 Lab 20 Editing a Drainage Network
Before starting this lab:

e Complete Labs 18 and 19
e Turn your Style Lock On
e Set locks to pencil

e Your MicroStation Depth lock turned is off

13.2.1 Profile View

A. Select Evaluation > Profile > Create Profile...
B. Under General toggle on Drainage and existing surfaces.
C. Under Source follow Figure 13-10.
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D. Click Apply and follow the prompts.

T Create Profile

25 Create Profile Eree i |l'”'*“'llin':|':'l'ﬂ‘I andData 1 |
----- General i
..... % Source O lonment [Roadna. —~
..... :;.:Iudek () Graphics
..... ehwor Alignment: | |
----- Offzets
[ Controls ) Multipoint
0 Ases Alignment: | |
:g g;?ails (O ASCI File
[ a5
@El;at;vr:;:t. Crainage Metwork Beference
g : | | ) Alignment; Fioadway 1
Frorn: |IN1 | ﬂ (%) Metwork.
Ta: |p2 | ﬂ Stark Statian:
Extend Axist | .oo0 ﬂ
{7 Existing Profile

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

Figure 13-10 InRoads Create Profile Dialog Box, placing drainage profile

13.2.2 Cross Section View

A. Select Evaluation > Cross Section > Create Cross Section...
B. Under General toggle on Drainage and existing surfaces.
C. Click Apply and follow the prompts.

13.2.3 Edit/Review Tool

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

A. The style Lock Should be ON.

B. On the InRoads Menu bar click Drainage > Edit/Review..., Double click on the P2
MicroStation Plan view.
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- Bentley InRoads V8i

m

<Unnamed: v B = | @ '\ )”_? |
File Surface Geometmy | Drainage  Survey  Ewaluation  Modeler,
R4 |73 T Ve [ f
AL Lap Out... ?
= [ Drainage P2 Edit/Revien ’
""" 3 Pipes Structure ¢
----- W Channels Wehwark B
Flows *
Utilities r *
é Bename Drainage. .. !
m .
: Pand Rauting...
™ Utilities = |
B Preferences[ [# Drainage l 4 j
s odfiggtaingte shurtud” Ane AT e d

Figure 13-11 InRoads Drainage Edit/Review Tool, menu option
Or

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

T Bentley InRoads

File Surface Geometry Drainage Evalustion Modeler Drafting Ioois Help }

<Unnamed> vias ée\NY - 3] X
. = | D Inlet Type Inlet @
= [# Drainage - Class A | BEIN3S Grate C(CB k(
=y Pipes & 140 Grate C-LCBY,
N Channels [ ={Ing2

& Culverts =143
@ Manholes = NG

& Inlets v | Emee L et

L ShPreferencezn (8 rommondent=ts il T e =7

Figure 13-12 InRoads Drainage Edit/Review Tool, right click option

C. The Edit/Review dialog box will appear, on the Pipe Tab adjust the slope to 2%. Click
Apply.

D. Select Drainage > View > Drainage... to update the plan view.
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E. Window the MicroStation view to the Profile. Select Evaluation > Profile > Update
Drainage Profile, click Apply.

F. Window the MicroStation view to the cross section 13+00. Evaluation > Cross Section >
Update Cross Section, Under Storm and Sanitary select P2. Click Apply. Click Close.

13.2.4 Using the Structure Tools

A. Use the tools under Drainage > Structure to modify your drainage network. Be sure to
follow the MicroStation prompts so the new data gets properly input. Update all your
views and save the rwk.
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Section 14 Storm and Sanitary
Drainage Design

Computing Water Flow

Once drainage structures are placed in the system, the water flow entering each inlet can be
calculated. Typically, areas are assigned to an inlet; then the flow to the inlet is determined.
Computing flow involves selecting the mathematical computation method, calculating the runoff
coefficient, selecting the flow concentration rate, and identifying the flow structure. Once flow is
determined, the network can be modified, if necessary, before proceeding with the design. To
compute the area peak flow an area value must be known. If a shape exists in CAD, the Graphic
Selection button can be used to import it into Storm and Sanitary.

Designing the Network

Designing a drainage network system allows you to analyze the flow in the network and review
the effectiveness of the current structures. The process allows you to look at downstream
structures that are affected by upstream structures, as well as pipe design characteristics (to
determine whether or not to increase or decrease the size of certain pipes and so forth). In this
chapter, you will analyze the water flow through inlet and pipes previously placed in a drainage
network.

Analyzing the Network

Analyzing the drainage network is an important part of completing the overall system. This
process involves generating and reviewing a design log which lists the characteristics of each
structure in the network, as well any problems that might exist with water flow. A profile is also
created to offer a graphical look at the structures and flow within the network. Together, the
design log and profile allow you identify where changes are necessary before completing the final
design.

Creating a Profile

Looking at a vertical side view, a profile, of the system is helpful in the design process. A profile
allows you to see the elevation of your structures and pipeline, and evaluate minimum ground
cover. Two specific profiles that display critical information about the system, and that allow you
to visibly detect potential problems are the Hydraulic Grade Line (HGL) and the Energy Grade Line
(EGL). The HGL is a line drawn along the pipeline showing potential energy expressed as position
and pressure head at all points along the system. EGL is the line graphed along a pipeline
representing total energy or total head at every point along the system.
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Redesigning the Network

In drainage design changes often are required to structure and pipes in the database file. These
changes can be accomplished individually on a structure-by-structure basis or, they can be applied
globally using the Drainage Queries command. Once the changes are made, you would typically
redesign the network, evaluate the new results, and updated the existing drainage profiles and

cross sections.
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Before starting labs 21 - 25 complete the following:
e Turn off your MicroStation depth lock

e Lab 18 — Getting Started, steps A thru D
e Set locks to pencil

14.1 Lab 21 Attaching Areas

A. From the InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd).
Select the file Drainage_Lab21.sdb and click Open.

B. Toggle the Style lock ON.

C. From the InRoads Menu Bar Click Drainage > View > Drainage. Using MicroStation zoom
to the end of the project at Stations 20+00 to 24+00. A Drainage network should be
displayed.

D. Toggle the Style lock OFF.

Select Drainage > View > Annotate Structures. Load the Preference named working.
On the Annotate Structures dialog box select Apply, the MicroStation view is now
annotated.

G. From the InRoads Menu Bar Click Drainage > Flows > Compute Flows...

s Bentley InRoads V8i

<Unnamed: W = @ \ )”_;' . s e ’_EI i B
File  Suface Geomety | Drainage Suvey Ewaluation  Modeler Drafting Tools  Help
KA [ A LD D View »

ob, LayOut.. Total

0@ ;ﬁ Edit/Review. . 0 !
5 Pipes Structure g o y
W Channels Network > 0 {

L Culverts n \

s Manhales Elaws 4 :=_ Carmpute Flaw... :
&= Inlets Utilitiez ¥ iy Compute Zone.. 4

& Pumps . ; b |ni

A Areas &% Rename Drainage... o Ljestiflzi. -
: B Bulk &rea Update. . ]
Zanes % Pond Routing... [ 0 {
™\ Utilities '
_Aﬁ Preferences | [ Drainage | ¢ » /

. : - ....._--\_.. o s ‘.ﬂ_ﬂ’-"‘-\.‘_ -__*?-_-(-Tm’.‘x_\ e

Figure 14-1 InRoads Drainage Compute Flow Tool

H. Use the Drainage Area pick button and select the purple shape located in the MicroStation
file.
I.  To calculate the run off coefficient select the Compute... button.
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T Compute Flow

Modified Fational | SCS Unit Hydrograph | H

Area D 41 | Help -Il-
Drainage frea ||:|_2|3 |_I ac

Ruroff Cosfficient: ||:|.53 | [Eumpute,._v
(%) Time of Concentration: ||:|,|:||:| | [El:umpute...] iy

) Intensity: [0.000 | inh

Peak. Flow: 0.0 cfs

Attach To: | | ﬂ

Apply [ Optionz... ][ Cloze

Figure 14-2 InRoads Compute Flow Dialog Box

J. Select Browse and navigate to the InRoads folder in the project container. Open the file
CT_runoff.dat.

K. Toggle on Generate Report. Select Unimproved areas and enter the following:
Rainfall Frequency: 10 Runoff Coefficient: .25 Land Use %: 100

167



CTDOT- INROADS V8I-GUIDE
VOLUME 111 - SECTION 14

-F: Compute Runoff Coefficient

File Name: | 2007\ Highways_Eng_DatshnRoads\CT_nnoff.dat | [ apply

—

Land Uze Coefficient | Land Use &

T BT
':i’:;‘i}d 0.4 -
Inimproved areas 25 0,00

¢ E
Rainfall Frequency: |1|:| v| ur
Runoff Coefficient; | 025 |
Land Use % |-||:||:|_|:||:||:| | | Clear Al |
Tatal %: 100.00

Compozite Coefficient:  0.25

Figure 14-3 InRoads Compute Runoff Coefficient Dialog Box

L. Click Apply, and a Results Box will open. Keep this open for the remainder of this lab. Click
on the Compute Flow Dialog Box and 0.25 will appear in the Runoff Coefficient Data field.

- Results Z| |E| r>__<|

) Cloze
Compo=ite Runcoff Report
Area ID:
FHainfall Freguency: 10 vear
Land O=e X Coefficient Land U=e
________ Tir
100.00 0.25 Tninproved areas

Composite Cosfficient: 0.25

uJ

|

Figure 14-4 InRoads Results Box, Run off Report

M. Enter a Time of Concentration of 20 minutes. The calculator used with the compute
button is not consistent with the CT DOT drainage manual. It is recommended to use an
alternate means that is consistent to estimate the time.
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N. Use the pick button to attach the area to IN40, click Apply, the purple line will turn light

--F" Compute Flow = _|EJ

blue.

m| SCS Urit Hydragraph |
Area |D: a1 | Help
Drainage Area: ||:|_2|3 |J ac
Funoff Coefficient; ||:|_25 | [Eu:umpute...]
@ Time of Concentration: | 20,00 | [Compute...| min
) Inkensity: | |
Peak. Flow: 0.z cfz
Attach T |IN4EI |ﬂ
Apply ] [ Options... ] [ Cloze

Figure 14-5 InRoads Compute Flow Dialog Box, Area 1

0. Use the procedure below to compute composite runoff areas. In the compute flow dialog
box the Area ID will read A2, use the pick button and select the dark blue shaded
pavement area. Note the area of .07 acres. Use the pick button again and select the dark
blue dashed area. Note the total area .48 acres.

P. Figure out the percentage of pavement to non-paved land use. Paved = 15%, Non-paved =
85%

Q. Select the Compute button for Runoff coefficient. Select Clear All
Select Unimproved areas and enter the following:

Rainfall Frequency: 10
Land Use %: 85

Select Asphalt Streets and enter the following:

Rainfall Frequency: 10

Land Use %: 15

The Total % must be equal to 100 for the Apply button to become available.
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R. Toggle on Generate Report. Click Apply, click anywhere in the Compute Flow Dialog box
and .39 should appear in the Runoff Coefficient Data field.
S. Enter a Time of Concentration of 20 minutes.
Use the pick button to attach the area to IN43, click Apply.

T Compute Flow

taodified Rational | SC5 Unit H_l,ldmgraph|

Area |D: 42 | Help

Drainage drea ||:|_45 |J ac

R unaff Coefficient: |EI.35I | [E.:.mpute___]

(®) Time of Concentration: |2|:|_|:||:| | [Compute... | i
() Inkensity: |3_E‘.E||:| | insh

Peak Flow: 0’7 cfs

Attach To: |IN43 |ﬂ

[ Apply ][ Optionz... ][ Cloze

Figure 14-6 InRoads Compute Flow Dialog Box, Area 2

U. Repeat step L to Q for the other A3, A4 and A5. Refer to Figure 14-7 for runoff values.
V. In the Results Box select Save As. Save to the project container and type Runoff.txt for the
file name. Close the Results Box.
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INROADS V8I-GUIDE

T Compute Flow

todified Fational | SCS Unit Hydrograph |

Area D |,.é.,3 |
Drainage Area ||:|_5? | ﬂ
Runoff Cosfficient 038 | [Com
@ Time of Concentration: 20,00 | [Com
0 Intensity: |3.EEIEI | in‘h
Peak. Flow: na cfs
Attach To: |IN44 |ﬂ

B Compute Flow

Modified B ational | SC5 Unit Hydrograph |

Area D | 24 |
Drainage &rea ||:|_43 | ﬂ
Fiunoff Coefficient; ||:|_4|3 | @
%) Time of Concentration: |15_|:||:| | @
) Inkensity: |4_|:||:||:| | indh
Peak. Flow: 0.a cfz
Alttach To: ||N.-.1,2 |ﬂ

B Compute Flow

Modified B ational | SC5 Unit Hydrograph |
Area |D: 45 |
Drainage &rea ||:|_|:||3 | ﬂ
Runoff Coefficient: 0.90 | [Con
(%) Time of Concentration: |5_|:||:| | @
) Intenzity: |E.EIEIEI | infh
Peak. Flow: 0.3 cfz
Attach T |IN45 |ﬂ

Composite Bunoff Eeport

Area IT): Al
Land TJee % Coefficient  Land Uze
100.00 025  TTnimproved areas

Composite Coefficient: 0.25

Area II): A2

Land Use % Coefficient  TLand Use
Ho.00 030  Unimproved areas
15.00 0.90  Asphalt Streets

Composite Coefficient: 0.39

Arvea ID: A3

Land Use % Coefficient  Land Use
#2600 030 TTnimproved areas
14.00 0.90  Asphalt Streets

Composite Coefficient: 0.38

Avea ID: Ad

Land Use % Coefficient  Land Use
88,00 0,40  Suburban
12.00 0.90 Asphalt Streets

Cotmpostte Coefficient: 0.46

AreaID: AS

Land Use % Coefficient  Tand Usze
100.00 090  Asphalt Streets

Composite Coefficient: 0.90

Figure 14-7 Compute Flow Input
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14.2 Lab 22 Gutter Flow

A. On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select

the file Drainage_Lab22.sdb and click Open.

B. From the InRoads Menu Bar Click Drainage > View > Drainage. Re-annotate the
structures. Using MicroStation zoom to the end of the project at Stations 20+00 to 24+00.

A Drainage network should be displayed.

C. Select Drainage > Edit Review. Select IN40, Select the Gutter Tab and change location to

Sump and click Apply.

D. Select IN43, Make sure the drainage DTM is active and depth lock is off. Select the Pick
Button for Longitudinal Slope. Data point near station 22+00, just to the right and then
down station about 5 feet. A slope of about 1.7% should appear. The Bypass Interceptor

ID should be IN44. Select Apply.

T Bentley InRoads Xi H

File Surface Geometn
Inlet | Gutter | Flow

<Unnamed:
- ; Gutter Type:
KA b3 o
= 28 surfaces
# =% Default Transwverze Slope:

Longitudinal Slope:
Roughhness:
b awirum Spread:

Intercept Flow:

£ surfaces & Geor

File: "sh3dg. . \Survey| sy Clogging:

Location:

Bypazs Interceptar 1D:

»
Design || HGL/EGL || Culvert UserDataﬁ

I wiifarm v

6.00%

[+ |+

1.71%
0.020000
10.000 ft
50,000

s

fis

30.000

On-Grade w

IN44 |

AN AAA A N A4 b

[ Apply

|| Ciose || Editup. |

Figure 14-8 Active Drainage DTM and Edit/Review Inlet, Gutter Tab
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E. Select IN44, Change Gutter type to Composite. Gutter width to 4. Side slope to 5.32. Use
the Transverse pick button select near the CL then near the shoulder line. 1.6% should
appear. The Bypass Interceptor ID should be IN42. Select Apply.

F. Select IN42. Change the active DTM to Existing. Gutter type to Uniform. Use the
Transverse pick button Select near the CL then near the shoulder line. 2.42% should
appear. Change Location to Sump and click Apply.

File  Suface Geometn »
Inlet | Gutter | Flow || Design | HGL/EGL | Culvert | User.

<Unnamed: ’

- } Gutter Type: ; .
% 4 | = ‘!_ﬁf % C Unifarm A
1
- £8 Surfaces r
+ =B Default .
Tranzverse Slope: e T

-2 Drainage 242 ﬂ E |

+ E existing ﬂ f
Roughness: 0020000 f
M awirnum 5 pread: 10000 ft 3
«

Grate Cover: 39,000 4 ;

28 sSurfaces | S Geor| | Perimeter Factor F7.000 4 f
Toagles fix/resize flag Far di Clogging: 30,000 4 /
Location: Sump v ™

£
L

F

4

4

i

| sppl || Close || EdtUp. /)

_’-.__‘ e F 5 . P———
e = g = —'.r"'u\-'v— \'.p \.‘.'.p'

Figure 14-9 Active existing DTM and Edit/Review Inlet, Gutter Tab

G. Select IN46 and Gutter type Uniform. Use the Transverse pick button Select near the CL
then near the shoulder line. 5.0% should appear. Type in a Longitudinal Slope of 2%. The
Bypass Interceptor ID should be IN42. Click Apply.

H. Select Drainage > Network > Design. Select any CB or pipe in the system with the pick
button.
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Toggle on
e Generate Design Log
e Enable Time of Concentration
e Generate HGL and EGL
Click Apply.
Review Design log for bypass and width of flow. Close Design log and Design Network
dialog box.

s Design Network

Structures Apply
) Upstrearn From:

Cloze
i) Downstreamn From;

(%) Tree Metwork Containing: | M43 Optiorss...

L+ [+ [+

Help
Generate Design Log

Enable Time of Cancentration
[] zsign Inlet Bypass Flovs
[] Capture all flovs ta Inlet, ignoring Inlet capacity calculations
[] Uze Depth ta Height Fatios

Depth to Height R atios are alwaps uzed for sanitary fow,
Peaking Factor Method:  zer Yalue

(%) Use Previouzly Defined Zone Peaking Factors

() Apply Peaking Factor of 1.500 to A1 Zones

Generate HGL and EGL
Clutfall ' ater Level Trunk, Line Path
(%) Uze W ater Depth () Greatest Flow
)W ater Level: ) Longest Path

) Least Bend

K. for Outlet Control Pipes from Drop Manholes: | g 500

Figure 14-10 InRoads Drainage Network Dialog Box
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14.3 Lab 23 Pipe Flow and HGL

A. On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Drainage_Lab23.sdb and click Open.

B. From the InRoads Menu Bar Click Drainage > View > Drainage. Re-annotate the
structures. Using MicroStation zoom to the end of the project at Stations 20+00 to 24+00.
A Drainage network should be displayed.

C. Select Evaluation > Profile > Create Profile..., Under General, toggle on Drainage and

existing surfaces.

Under Source, follow figure 14-11.

Under Network, toggle on HGL and EGL.

Turn the Style lock ON.

Click Apply and follow the prompts.

G m m O

TCreateProfile =)o

259 Create Prafile Create: |Winu:h:uw andData W |
> gsgz:l () Alignment; J
lr:'c:tlu'jek () Graphics
Elwor Aligrment: | |
Offzets
[ Contrals ) Multipaint
[ Awes Alignment: | |
% g::ails ) 5L File
[ ascl
l@;‘ql?t:r:;:t_ Drainage Metwork Reference
. : | | (2 Alighment;
From: ||N4D | ﬂ (%) Metwark
To |P2? |ﬂ Start Statian; ||:|+|:||:| |
Estend Axis: ||:|_|:||:||:| | ﬂ
() Existing Profile
Apply ] [Preferences...] [ Cloze ] [ Help

Figure 14-11 InRoads Create Profile Dialog Box, placing drainage on an existing profile

H. Click on the source and change Network Alignment to From: IN46 and To: P27, click Apply
and follow the prompts.

I. Review the hydraulic grade line on both profiles.

J. Select Edit/Review. In the profile window select the last pipe in the system. P27. Change
the slope to 15%.
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Select Evaluation > Profile > Update Drainage Profile. Select Update All Drainage Profiles
and Click Apply. Do not close this dialog box.
Select Drainage > Network > Design. Select any CB or pipe in the system with the pick
button.

Toggle on

a. Generate Design Log

b. Enable Time of Concentration

c. Generate HGL and ELG
. Click Apply. Do not close this dialog box.
. Select Update Drainage Profile and click Apply.
. Right click on area A3 and select Edit/Review. Change the area to 10 acres. Re-run the
Design Network tool and update HGL on Profile. Close Design log.
View the Design log. Open Windows Explorer. This report is saved in an ASCI file,
design.log, which is created in the working directory. Browse to the location of the project
and open the folder the MicroStation file resides in. Open design.log, the header of the
design.log file contains the directory path where the file was created.
. View the log for errors. Common errors

WARNING: Spread is greater than maximum spread (10.000 ft )

WARNING: Water Depth in Gutter is greater than curb height plus depression (0.417 ft)
WARNING: Full flow velocity is greater than maximum (10.000)

***Warning: System surcharged at IN44 ***

Click Tools > Drainage Options...

176



CTDOT- INROADS V8I-GUIDE
VOLUME I1Il - SECTION 14

S. Click on the Gutter Tab. Review the data fields, this tab can be edited to project specific
conditions.

s Drainage Options

| General || Stiucture [Dg || Fipe || Channel || Culvert || Manhnlel
| Pump || [rlet | Gutter Section | Area || Zone || Design |

Drainage Stuctures: |"aHighwa_l,ls"s_Eng_Data'xIanadskET_structures.dat |

Giutter Yfidth; |4_|:||:||:| | ft
Side Slope: |E.EII:I?-£ |
Longitudinal Slope Trangzverze Slope
(%) Compute fram DTM (%) Compute from DT M
() User Value: () User Value:
Roughness: | 0.020000 |
M aximum Spread: |1|:|_|:||:||:| | ft

[ Apply ] [Preferences...] ’_ Close J

Figure 14-12 InRoads Drainage Options, Gutter Section Tab
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T. Click on the Design Tab. Review the ranges, this tab can be edited to project specific
conditions.

- Drainage Options

| General | Stucture!Dz | Pipe | Channel | Culvert " Marhale |
| Fump || [nlet || Gutter Sechion || Area || Zone | Design

Dezign Equation
*) Manning

Hel
() Darcy/Colebrook
Kinematic Yiscosi: g oon fi2fs

Bench Tepe for Benching Corection Factors

{(®) Flat or Depreszed Floor ) Half Bench ) Full Bench
Structure: Fipe
Channel
Culvert
Inlet
Minirmum Height: |-|5_|:||:||:| | i
b awimum Height; |-|44_|:||:||:| | i
Minirmnum “elocity: ||:|_5|:||:| | ft'z
b asimum Welocity: | 10,000 | ftz

Depth to Height Fatio:
For Height up Tar: [in] I1ze Ratio Of;

115.000 | 0500 |
150.000 | o7 |
5999000 I E:El |

[ Apply ] [ Freferences... ] [ Cloze

Figure 14-13 InRoads Drainage Options, Design Tab

U. Onyour own use the editing tools to modify the system. Your goal is to redesign to
minimize the warning notification in the design log. Use methods in the previous steps
and labs to make the Modifications.
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14.4 Lab 24 Customizing Structures
14.4.1 User Data for Inlets

The User Data tab on the Edit/Review dialog box lets you enter data specific to each user for each
type of structure. This is where specific structure types can be identified. Examples of special
structures types are sumps over 4 feet, overall depth over 10 feet, or heavy duty tops.

Examples:
(4' SUMP) (MODIFIED) OVER 10' DEEP WITH HEAVY DUTY TOP

A. On InRoads Menu Bar click File > Open, change the Files of Type to Drainage (*.sbd).
Select the file Draiange_Lab24.sdb and click Open.

B. From the InRoads Menu Bar click Drainage > View > Drainage. Using MicroStation
zoom to the end of the project at Stations 20+00 to 24+00. A Drainage network should
be displayed.

C. Onthe InRoads Menu Bar click File < New. Select the Drainage tab and select the
following:

Type: User Data Field

Table: Inlet

Field Type: Text

Field Name: Type in the word Suffix. Click the Apply and Close.

Surface | Geometry | Drainage

Type: | User Data Field v | [ Apply ]

| | Help
| |

T able:

| Irlet hd |
Field Type: | T et " |
Field M arme: |5ufﬁ;.: |

Cloze

Figure 14-14 InRoads File New Dialog Box for User Data Field
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A. Select IN43, on the Edit/Review Dialog box and click on the User Data Tab.
B. Inthe User Data Field Click select Suffix.

C. Inthe User Data Value enter WITH 4’ SUMP.

D. Click on the Inlet tab and change Depth below Invert to 4’.

E. Click Apply to save.

T Edit/Review Inlet

| Inlet | Gutter | Flow | Design | HGL/EGL | Eulvert| User Data @
Drescription: | |
Inztallation D ate: |MM£DDM |
Service Date: \MM/DDAY |
Uszer Data Fields: | S Liffis b |
User Data Vale: 'WITH 4 SUIMP |

Figure 14-15 InRoads Edit/Review Inlet, User Data Tab

14.4.2 Modify to Existing Survey Styles

The Styles tab on the Edit/Review Inlet and Edit/Review Pipe dialog boxes allows you to select the
symbology for structure. The symbology determines how the inlet or pipe will be displayed in the
graphics. Each structure and pipe has been predefined with standard proposed symbology. On
the Styles tab an existing structure or pipe can be edited to use existing symbology.

A. Edit/Review dialog box open select IN4O, select the Styles tab. Change the Point, Vault
Inside and Vault Outside to the appropriate E_DRAIN style. Select E_DRAIN_CL_CB.

B. Click Apply to save, the cell displayed for the CL Catch basin will change.

7 Edit/Review Inlet

| [ il || (G Ltker || Flon || Dleszign || HGL/EGL || Culvert || zer Data| Shyles |

Foint E_DRAIN_CL_CE v [ MewStyke.. |
Waulk Ingide: E_DRaIN_CL_CB L | Help |
Wault Outside: E DRAIN CL CB w

Figure 14-16 InRoads Edit/Review Inlet, Styles Tab
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C. Edit/Review on pipe P23 and select the Styles tab. Change the Center, Inside and Outside

T IemMMmO

to the Styles as shown, Click Apply to save.

- Edit/Review Pipe

Fox

Pipe | Storm Flow | Sanitary Flow || Design | HGL/EGL LlserData| Shyles

Center. |E_DR&IN_FIPE_CENTER v [ Newsule.. |
Iside: |E_DRAIN_PIPE_INSIDE v| Help
Outside: 'E_DRAIN_PIPE_DUTSIDE v|

Figure 14-17 InRoads Edit/Review Pipe, Styles Tab

Select Evaluation > Profile Update Drainage Profile. Select the profile with P23 and Apply.

Select Tools > Style Manager. Double click on E_DRAIN_PIPE_INSIDE.
Under Surface Feature un-check Line Segments and click Apply and Close.

Double click on E_DRAIN_CL_CB

Under Surface Feature un-check Points and click Apply and Close.

Select Drainage > View > Drainage. Notice the pipe and catch basin do not display in plan

view. The ground file will display the existing structure in plan view.

Pan to the Profile and the existing structures are still displayed using InRoads.
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14.5 Lab 25 Evaluate Drainage

14.5.1 Drainage Queries

When working with a storm networks, users often need to search the network to find structures
that meet certain criteria. In this case, we want to highlight any pipes where the velocity is
greater than 3 ft/sec.

A. On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Drainage_Design_Lab_Complete.sdb and click Open.

B. From the InRoads Menu Bar Click Drainage > View > Drainage. Using MicroStation zoom
to the end of the project at Stations 20+00 to 24+00. A Drainage network should be
displayed.

C. Onthe InRoads main tool bar select Tools > Drainage > Queries.... Click on the Queries tab

-;_Drainage Queries

Main | Quenes |

Library Mame: (e
Library Description:  Delivered queries m

M ame D escription Structure m
all == CH1 Find all »= CH1 Channelz _
Al 3= Ty Find all »= CW1 Culverts m
All == 1M1 Find all »= M1 Inlets _
All = MH1 Find all »>= MH1 M arholes m
All==F1 Firnd all »= F1 Fipes _
All >= PM1 Find all >= PM1 Purnps [ Delkte |
All==11 Find all »= L1 Utilities
Areaz wd Tol Find all Areas with Time of Concentr.. Areag — -m
Flaws - Sanitary Sanitany Flow > 0.001 M arholes
Rectangular Find all Rectangular Channelz Channelz
Trapezoidal Find all Trapezodal Channels Channelz bt
< >

Apply Freferences... ] [ Cloze

Figure 14-18 InRoads Drainage Queries Dialog Box, Queries Tab

D. Select New..., change the Structure Type to Inlets and enter the name Spread > 4’. Click
Apply.

:T_New Query

Marmne: | Spread » 4

|
Dezcrption: | | Cloze
Struchure Type: | Irlets o |

Figure 14-19 InRoads New Queries Dialog Box
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E. Onthe Queries tab find Spread > 4’ in the list and edit it.
Select the following
Attribute: Spread
Operator: >
Value: 4
F. Click Add, then Apply and Close

T Edit Query

Guery Mame: Apply

1] iptior;
(uery Description
Structure Type:

Abtribute: Operator; “alue: © And
Spread V| |> V| |4 |
o r
Attribute Operator W alue Junction
Add

todify

Delete

Figure 14-20 InRoads Edit Queries Dialog Box

G. Switch to the Main Tab. In the Query field select Spread > 4’ and click Apply

T Drainage Queries

Main | Queries
(e Librany

Path: c:hbentle™ P eivithdatah G uen. qrl

M ame: Quer_lrl

Dezcrption: Delivered queries

Stucture Tppe: | Ilets - |

Hueny: | Spread > 4' w |

Result
i e

2 itern[z) found from Inlets

[ k adify Attributes. . ] [Ehange Syml:u:ulu:ug_l,l...] [ Create Repart... ]

[ Apply ] [Pre[erences... ] [ Cloze ]

Figure 14-21 InRoads Drainage Queries Dialog Box, Main Tab
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H. Click the Change Symbology button.
I.  Onthe Query Symbology select Apply and Close.

s Query Symbology

Syrmbology:
Object Mame

1 Pipe Center

B4 Pipe Inzside

] Fipe Outzside

[ Channel Center
Channel Bottorn 'wid...
Culvert Center
Culvert [nzide
Culvert Qutzide
b anhiale Circular
t anhale Box

M anhale Cone

M anhale Ihzide
b Arbnle Mtzids

Apply

[*

Cloze
Preferences. ..

Help

OO OO

%

A 0O0O0O00REOR

™

Figure 14-22 InRoads Query Symbology Dialog Box

J.  Onthe Drainage Queries dialog box select Close, notice two catch basins turn red.
K. With the Style lock On Select Drainage > View > Drainage. The Drainage graphics will
change back to the standard symbology.

14.5.2 Reporting

A. On the InRoads main tool bar select Tools > Drainage > Reports..., click on the Browse
Button.

o Drainage Reports

[ ET Fnrmats|
Fepaort Library -m
Path:

c:hbentle™ 2 civithdata\Repart.rpl

M ame: Reportz

Description: Delivered report formats

Figure 14-23 InRoads Drainage Reports Dialog Box, Main Tab
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B. Browse to the InRoads folder in the project container and Open CT_Drainage_Report.

Browse @@

Lookiin: | 3 InFloads v O @

: [T _Drainage_Report.rpl
4

3>

My Computer

File name: iET_Dlainage_FIepurl.lpl v
g Files of type: . Drainage Reports Library [“.rpl) v | Cancel
My Network Help

Figure 14-24 Browse to Customized CT Drainage report library

C. For Structure Type select Area. In the Format section select CT_Areas. Click Apply. Leave
the Results box opened.
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D. On the Drainage Reports Dialog box for Structure Type select Inlet. In the Format section

== Drainage Reports

Main | Formatz

Feport Library BT
Fath: Yah3dge18NCTDOT _projectsh333 TEST_2007Highwa

e
M arme: Repaortz

Descrption: Delivered repart formats

Structures for Beport

) Outfall | Rename. ..
() Between: |

Ad: | Help
(%) Structure Tope: |

Report All lreverts at Structures
Dizplay [rvert Labels

Label Type: | Direction Only w |

Label Location: | After et 3 |
Farmats
Fipes: Irlets:
Channels: Areas: | CT Aveas 3
Culverts: Zones,
M arholes: Utilities:
Purps:

Apply ] ’ Freferences. .. ] [ Cloze

Figure 14-25 InRoads Drainage Reports Dialog Box, Main Tab

select CT_Gutter. Click Apply. Leave the Results box opened.

E. On the Drainage Reports Dialog box for Structure Type select Pipes. In the Format section

select CT_Pipes. Click Apply. Leave the Results box opened.

F. Select the Save As... button. Browse to the InRoads folder in the project container and

Save the report enter Project_Drainage_Report and click Save.
G. Use Windows explorer to view the report.
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H. On the Drainage Reports Dialog Box click on the Formats tab.
I. Select New...

s Drainage Reports

Main | Formats |

Library M arme: Reports
Library Description:  Delivered report formats [T]
M arne Description Structure m
tl Data 1D, Type, Shape, Size Utilitiez _
Zaone Data D, Area, Tupe, Dens. Pop, Flow  Zones m
SCS Method D, Area, CH, Tol, 0 Areag _
Modified Rational 1D, Attach To, &, C. 1L Q Areas m
CT _Areasz ID, Attach To, A, C, 1.0 Areaz _
Design data |0, Flow, Bupaszs, Effec, Cap, Sp... Inletz
CT_Gutter |0, Flow, Bupaszz, Effec, Cap, Sp... Inletz
Physzical data D, Type, Grate, Y ault Inlets
Phys and Dign dat... 1D, MH_ID, Head, Cap, Disch FPumps

Phyz and Dan dat... 1D, Shape, Size. Matl, Headlos:.... Manhales

Dezign data |0, Flows, Contral, Cap, el Culverts
Physzical data |0, Shape, Size, Mo Barels, Matl  Culverts
Dezign data |0, Flow, Wel, Depth, Top'width  Channels
Phuyzical data |0, Shape, katl. Chanrels
Dezign data D, Flow, Wel, Cap Fipez
Physzical data |0, Shape, Size, atl Fipez
CT_Pipes |0, Shape, Size, Matl Fipes
Apply Preferences... ] [ Cloze

Figure 14-26 InRoads Drainage Reports Dialog Box, Formats Tab
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J.

Enter the Name Pipe_Quantities, and click Apply

== New Report Format

M arne: | Pipe_Quantities [ Apply ]

|
D escription: | | m
Structure Type: |F'i|:|es ""|

Figure 14-27 InRoads New Report Format Dialog Box

K. Click on Edit Pipe _Quantities in the Drainage Report Dialog Box and select Edit.

L.

Click on the Attribute field and add ID, Shape, Width, Material, and PipeSlopeLength.

M. Select Material and change the Column width to 20 and click Modify. Select

z

PipeSlopeLength and change Header to Length and click Modify.

- Edit Report Format

Farmat M ame: Pipe_Quantities

Faormat D'escription: [ﬁ
Cloze
Structure Type: Pipes Lines per Fage: |5p
CI—
Feport 0 ata
Attribute: |F'ipeS|-:upeLength v| Colurnn “/idth: Sum Column: () Mo
Header: | PipeSlopeLength | Precizion: Oh
Aftribute Header Columr ... Frecizion | Sum
D D 12 - - Add
Shape Shape 12 - -
Width "width 12 2 Mo Inzert
b aterial h atenal 20

PipeSlopelength PipeSlopelength Mo

b odify
Sart...
Delete

kove Up

kove Down

Figure 14-28 InRoads Edit Report Format Dialog Box

Click Apply and Close.

Open the Query tool and create a Query called Pipe Lengths. Add Material = RCP and
Width = 15.000

On the Main Tab select the Query Pipe Lengths and Apply,
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Q. Select the Create Report button on the Main tab.
On the Drainage Report dialog box select Pipe_Quantites and Apply and Close. Keep the
Results box opened.

>

S. Edit the Pipe Lengths Query. Modify Material = CMP (2-2/3x1/2) and Width = 15.000.
T. Onthe Main Tab select the Query Pipe lengths and Apply.
U. Select Create Report.
V. On the Drainage Report dialog box select Pipe_Quantites and Apply and Close.
SET T ""'caao-—rypdf‘.-Jfb'irééio’hﬂahﬂ:- —y P T F.orT
Label Location: | e [rert v

Farmats

Pipes: Pipe_Quantities wv| Inlets:

Chanrels: Areas

Culverts: Zores:

Manholes: Utilities:

Pumps:

[ Apply ] [ Preferences... ] [ Close ]

: )M'\- .-u..._.A-a-"'h N - "%

Figure 14-29 InRoads Bottom left of Drainage Reports Dialog Box, Main Tab — Selecting Pipe Report

W. Save this report to a txt file.
b

Drainage Reports

Element Type: Pipe
Date: Tuesday, May 19, 2009 1:42:01 FH

Drainage Data File Lab24

In Shape Width MaterialFipeSlopelength
tin) [ft)
P& Circular 15.00 RCFE 48.09
o] Circular 15.00 RCFP 127.72
P24 Circular 15.00 RCFE 28.37
Fzg Circular 15.00 RCFP 141.75%
345 .93

Humber of items reported 4

Drainage Reports

Element Type: Pipe

Date Tuesday, May 19, 2009 1:46:01 PH

Drainage Data File LabZ4

D Shape Width HaterialPipeSlopelength
(in) (ft)
P27 Circular 15.00 CHP ({2-2-3=1-2) 37.75
P31 Circular 15.00 CHP (2-2-3ml1s2) 125.31
163 .06
Humber of items reported 2

Figure 14-30 InRoads Results Box, Drainage Report
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14.5.3 Viewing Drainage as Solids
A. Turn Style Lock Off review

B. On the InRoads Menu Bar select Tools > Application Add-Ins. Toggle on View Drainage as
Solids and click Apply

C. On the InRoads Menu Bar select Drainage > View > Drainage as Solids...
D. Toggle needed items.

E. Click Apply and Close

ew Drainage 3 1 [l

Include:  [v] Fipes Apply
v

M anholes
Inletz

Ltilities
[ &ttach Tags

Figure 14-31, InRoads View Drainage As Solids Dialog Box

F. On your MicroStation view control select Display Mode Smooth

Display Mode Smookh |

1
2 Display Made ‘Wireframe
" 3 Display Made Hidden Line
4  Display Maode Filled Hidden Line

= Open as ToolBox

Figure 14-32 MicroStation Display Mode Smooth Setting

G. Rotate the MicroStation View to see the 3d System. For Method Select Dynamic and
follow the prompts.

_
3:’ 'ﬂ‘|"".\.r| ||:_|||:_|| =T

1_ Rokate Yiew

Il.‘.l_

Figure 14-33 MicroStation Rotate View Tool

Rotate Fyh

Method: | Dynamic

Figure 14-34 MicroStation Rotate View Dialog Box, Method: Dynamic
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Figure 14-35 MicroStation Dynamic View of 3d Drainage System
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14.5.4 Viewing Thickness of Pipe Material
A. On InRoads Menu Bar select Tools > Style Manager

B. Select P_Drain_Pipe_Outside

C. Select Surface Feature > Settings and toggle On the Items shown in Figure 14-36 Edit Style

Dialog Box
== Edit Style MlEE3
M arne:; Pay Item Mame:; |
| | 3-0/Plan Dizplay
250 Edit Style []Line Segments
General [ Paints
Syrnbology
=5 Surface Feature [ ] Annatation
Settings
Syrnbalogy Crosz Section Display
% geumet'[_y F;aature [ ] Projected Line Segments Prafile Display
HIvER T EAIE [ ] Projected Paints [ ] Projected Line Segments
Crozzing Pointz [ ] Projected Paints
[ ] Annatation [ ] Crozsing Paints
Components [ ] &nnatation
[ Apply ] [ Cloze ] [ Help

Figure 14-36 Edit Style Dialog Box

D. Click Apply and Close

E. Update your Cross Section Views
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Section 15 Storm and Sanitary Final
Annotation

This section will focus on final cut sheet drainage annotation on profiles and cross sections. The
plan cut sheet drainage annotation is covered in Section 18 Quantity Manager tools.

Once network structures are in place and you have successfully designed and analyzed the system,
you can assign textual labels (numeric, symbology, and so on) to identify each structure.
Annotation not only lets you quickly identify a structure, it allows you to see the various attributes
assigned to that structure.

Final Editing

If the system requires editing using the drainage editing tools all profiles and cross sections views
with drainage plotted on them will need to be refreshed with the updated network info.

Use the following Tools
e Evaluation > Profile > Update Drainage Profile
e Evaluation > Cross Section > Update Cross Section

All annotation will have to be deleted and redisplayed.
Before starting labs 26 and 27 complete the following:
e Turn off your MicroStation depth lock

e Lab 18 — Getting Started, steps A thru D
e Set locks to pencil
e Open Drainage_Design_Lab_Complete.sdb

15.1 Lab 26 Final Profile Drainage Display and Annotation

There are two InRoads methods for annotating a drainage structures on a profile. This lab will
step through The Annotate Drainage Profile Tool and The Drafting Note tool.

15.1.1 Final Profile Drainage Display

A. Open the Design File
X:\999 Student01 2007\Highways\MSta_Design\HW_MST_DrainageProfiles_MDL.dgn.

B. Turn your Style Lock On. From the InRoads Menu Bar Click Drainage > View > Drainage.
Using MicroStation in View 5, zoom to the end of the project at Stations 20+00 to 24+00. A
Drainage network should be displayed.

C. Onthe InRoads Bar Menu select Evaluation > Profile > Create Profile...
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D. Inthe create Profile dialog box select Source. Toggle on Network and use the pick buttons,
select From: IN40 and TO: IN46. Toggle on Existing Profile. Select Apply and follow the
prompts.

E. Close the Create Profile dialog box.

T Create Profile

25 Create Profile Create: Window and Data
----- General .
..... & Souce O aligrment: Roadway_1 ﬂ
o e O Graphics
BT Alignment: | |
----- Offzets
-7 Controls () Multipoairt
0 Awes Alignment; | |
::% g:fa“s O A5CI File
7 sl
@Elft:r;;:t' Drainage Metwork Reference
8 ' | | ) Alignment; Fioadway 1
From: ||N4D | ﬂ ) Metwork,
T IN45 |E | st siztion
Extend Axiz: [ oon ﬂ
(%) Existing Profile

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

Figure 15-1 InRoads Create Profile Dialog Box, Drainage on Existing Profile
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15.1.2 Final Profile Drainage Annotation
A. Turn the Style Lock Off.
B. Select Evaluation > Profile > Annotate Drainage Profile and click Apply.

"t Annotate Drainage Profile |._|,_ |£|
Stucture Type: | pines " Setlist | Boadway 12 " | ﬂ | nply
5. Attrbute Prefis =~ Suffie . Posit.. | Or.. | Preci.. | Location | #%
Angle 2 Center N
AreaRunoff 2 Cetter
BypaszFrom 2 Center
Capacity 2 Center
CenterFeature - Center
Contributingdrea 2 Center
ContributingLone 2 Center |
Prefix: I:I Fosition: ICI Precizion: | pq2 o
Syrmbology Pozition Inzide
Object Mame ) Annotate All Invertz at Structures
<] Pipe Bl .
| Eﬁannel | Drizplay [rwvert Labels
@ Eulv:artl |n!l| b Label Type: | Direction Only |
£ 111 »

< L Label Location: | After Suffis W |

[ ] Difzet Annotation

Offset: | 1.000 |
Height: |1 a0 |

Figure 15-2 InRoads Annotate Drainage Profile Dialog Box
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C. In MicroStation turn off Graphic Group and make a selection set of all the annotation that
should be existing

D. On the Highway Tool Bar select Annotating > Profile Existing Drainage

Roadway / Crainage /A\ ROW|J/" Utilities J/ Traffic ‘l> Detailing ‘l> Annotating A Border Cells ‘l>
A& 1 Pay Item General
~A 2 Pay Item Drainage
<% 3 Non-Pay Ikem
<& 4 Paid By Others
~A 5 ROW Call out
<A & Begin Project Limits
~A& 7 End Project Lirits
% 8 Limit of Construction
A 9 General Mote Title
A 0 Gereral Nokes
A QO Match Mark Text
W Match Mark Line
=3 E SetLevel far Lane Dimension
=5 R SetLevel for Roadway Dimension
=3 T SetLlevel for ROW Dimension i
WY North Arrow f
A U ROWHalo ™
A 1 Profile Existing Drainage |
A O Profile Proposed Drainage g
& P Profile Existing Drainage W/ Leader
<A B Profile Proposed Drainage ‘W Leader I

Figure 15-3 MicroStation, Highway Tool Bar — Annotating Tools

E. Select the MicroStation tool Change Text Attributes and Change the text attributes.
F. Close the Annotate Drainage Profile dialog box.

G. On the InRoads Menu Bar click Tools > Options..., Click on the Precision tab and Change
Linear to O, Click Apply.

H. On the InRoads Menu Bar Click Drafting > Place Profile Note.

I. Inthe Place Profile Note Dialog box Note File Area select the Profiles folder then the Storm
and Sanitary Folder
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Figure 15-4 Pre-defined Profile Drafting Notes

J. Click on the Down arrow to expand the dialog box. Select the note Proposed Pipe - leader.
Select the Apply button and follow the prompts. Select the outlet pipe near station 24+20.

15.2 Lab 27 Final Cross Section Drainage Display and Annotation
Before starting

e QOpen the MicroStation file:

Highways\MSta_Contract_Sheet_Files\HW_MST_Drainage_XSC-01.dgn
e Open the InRoads files:

Drainage.alg, Drainage.dtm, SV_Surface and Drainage_Design_Lab_Complete.sdb

15.2.1 Final Cross Section Drainage Display
A. Turn your Style Lock On

B. On the InRoads Menu Bar Select Evaluation > Cross Section > Update Cross Section.
C. Select the correct Cross Section Set and the Storm and Sanitary folder
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D. Toggle Display ON

E. Right click and Select All the Crossing and Projected items.

F. For bandwidth select Redefine and enter 25 for both back and ahead bandwidth
G. Click Apply

T LUpdate Cross Section

Cross Section Set; Maode: () Refresh () Digplay On () Display Off
Roadway_t v 4 s 10 Stope 25450
a Idpdate Crozs Section Crossing:
e General D Element...  Inside Outside Center ﬂ
o Surfaces - " . :

o Components
o Crossing Features
o Projected Features

| . Al
‘o g Storm and 5 anitary

Mone

Frojected:

D Element...  Inzide Outzide Center ~
Irlet :
[rlet
[rlet a

Irlet A All

Irlet
Mone

[+

Bandwidth
Bhead: |25_|:||:||:| |ﬂ () Use Existing

Styles...
Back: |25_|:||:||:| |ﬂ (%) Redefine

[ Apply l [ Cloze ] [ Help ]

Figure 15-5 InRoads Update Cross Section Dialog Box

H. Turn Graphic group off. On the Update Cross Section Toggle on Display Off and turn off
the following features. Close the Dialog box.
Station:
25+50 Projected Feature P31
20+50 Projected Feature P23

15.2.2 Final Cross Section Drainage Annotation

A. Click on Tools > Options. Make Liner 0.123 and click Apply.
B. On the InRoads Menu Bar click Drafting > Place Cross Section Note
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C. Window to station 24+00, using MicroStation delete the extra projected and crossing

pipes and the top.

Figure 15-6 MicroStation Cross Section View at Station 24+00

D. Inthe Note File Area Select Section > Storm & Sanitary > Proposed. Click on the note
CB Projected. Notice under note the grate elevation is the surface Elevation —2”. This
will need to be adjusted for the different types of curbing (see figure 15-7). Select
Apply, follow the prompts and select the catch basin at 24+00.
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; Place Cross Section Mote

File  Edit
Mate File: [
7] Oifset ~
m Slope and width [
7] Sta-Offset
=425 Storm & 5 anitary [
+-{7] Existing [
=425 Propozed
(7] CE at Station Dynarm
(7] CE at Station wh suffiz C]Rat
=1] CE Projected
(7] CE Projected wh suffiz [t
] MH at Station []5¢ca
™1 MH Praierted s
< 5 [ ] bt
Mate:

Sta {STATIOM}

TYPE {InletClazs}

GRATE ELEY. =[{Elevation}-H2/12]]

SUMP ELEY = [{lmwertDutt-DepthB elow muvert})

= HE
(=) (=)=

Figure 15-7 InRoads Place Cross Section Note Dialog Box

1 inch Depression

Stontf Curbing 2inch Depression
Granite Slope BOLC
Curbing BECFC

Concrete Curbing

Figure 15-8 CT DOT standard Catch Basin depression for curbing Types

Click on Tools > Options. Make Liner 0 and click Apply.

Click on the note Pipe Invert Out click Apply and follow the prompts, select the outlet
pipe.

. Click on the note Pipe Invert In click Apply and follow the prompts, select the upstream
of the outlet pipe.

. Click on the note Pipe Invert Out & Type click Apply and follow the prompts, select the
light blue pipe diameter entering the catch basin. Repeat for the dark blue pipe.

Click on the note Pipe Type click Apply and follow the prompts, select the pipe
diameter entering the catch basin.
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Figure 15-9 MicroStation Cross Section View at Station 24+00

Window to station 20+50, using MicroStation delete the extra projected and crossing
pipes.

Click on Tools > Options. Make Liner 0.123 and click Apply.

In the Note File Area select Section > Storm & Sanitary > Existing. Click on the note CB
Projected and select Apply. Follow the prompts and select the catch basin.

. Click on Tools > Options. Make Liner 0 and click Apply.

Click on the note Section > Storm & Sanitary > Existing > Pipe Invert In & Type. Click
Apply and follow the prompts, select the invert of the pipe.

Figure 15-10 MicroStation Cross Section View at Station 20+50

Place a Type ‘C’ Catch Basin at Station 13+00 on the Drainage Surface.

Give the catch basin a suffix with Heavy Duty Top

Extend a pipe from the catch basin to the existing ground perpendicular to 13+00.
Display on cross section and annotate. Use the note Section > Storm and Sanitary >
Proposed > CB at Station w\ suffix.
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Volume IV - Quantity Management

InRoads Quantities are tools used to store and manage pay item information, quantity
measurement formulas, and convert geometric measurements of an InRoads surface feature and
MicroStation elements to a quantity. The automated process locates data that matches a
specified set of pay items, computes the quantity for that data, and outputs the quantity
information to a Microsoft Access database that can be read with the Quantity Manager
Application.

Quantity Manager is a Bentley civil standalone application for managing design quantities. It
organizes quantities by payitems, by stations, by units of measure etc. Supports import from

InRoads Quantity commands as well as non-graphic manual input. It has the ability to export

guantities to Trnseport as well as creating custom reports in PDF, HTML and CSV formats.

Trnseport is AASHTO's transportation software management solution designed and maintained
by Info Tech, Inc. It is comprised of modular components that can be used individually or in
combination. Trnseport software addresses functional areas of pre-construction, construction,
and decision support. Bentley’s Quantity Manager interfaces with the pre-construction functional
area to automate the transfer of pay item and quantity data. Quantity Manager is capable of
referencing the master pay item database and funding sources as well as exporting quantity data
in XML format to the Trans*port software. This information exchange subsequently offers greater
efficiency and cost savings to civil design engineers and cost estimators.
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Section 16 InRoads Quantities

The quantity solution for InRoads consists of the following commands:
Pay Item Manager — creates and manages pay items within a single pay item database.

Quantity Formula Manager — creates, edits, copies, and deletes quantity formulas.

Compute Quantities — measures each DTM feature, applies pay item parameters and quantity

formulas to each measurement, computes quantity information, and writes the information to the
guantities database.

Shapes Tool — creates closed features in a DTM.

Assign Pay Items - assigns pay items to graphic elements and surface features that do not contain

user data.
Review/Edit Pay Items - Reviews or edits pay items assigned to graphic elements and surface

features.
Quantity Manager — database application to manage quantities. Refer to the Quantity Manager

documentation for more information.

= Any InRoads surface data to be quantified must have an assigned feature style that contains a
valid pay item, or it must be assigned a pay item.

=  You may assign pay items directly to a feature or assign pay items to feature styles.

®=  The computation command measures each Digital Terrain Model (DTM) feature in a selected set
and applies the computation parameters from each feature’s pay item to the measurement. The
result is a specific quantity value for each feature. The quantity value and other relevant
information, for example, station location, sheet number, and element geometry, are written to a
Quantity Manager database for each feature that is quantified.

=  The Assign Pay Items command assigns pay items to graphic elements and surface features that
do not contain user data. It also provides an option to assign a name to a graphic element. This
name is visible when reviewing or editing pay item information graphic elements and when
reviewing or reporting on quantities associated with a graphic element in Quantity Manager.

=  An additional option allows a measurement override to be associated with each pay item on a
graphic element. When assigned the override value is used in place of the actual measurement of
the graphic element when the quantity is being computed. Pay item name and measurement
override information is stored on graphic elements as user data.

= Both Assign Pay Items and Review/Edit Pay Items operate on surface features as well as graphic
elements. However, feature names cannot be assigned or edited using these commands.

=  Compute Quantities processes graphics elements that have been assigned pay items using Assign
Pay Items or Review/Edit Pay Items. It computes quantities from graphic elements by measuring
the element applying a formula that measurement and finally exporting the quantity and all
associated information to a Quantity Manager database.
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mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_PayItemManager.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_QuantityFormulaManager.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/INR_CMD_ADDIN_QTY_COMPUTEQUANTITIES.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_ShapeTools.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_AssignPayItems.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_ReviewEditPayItems.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/INR_CMD_ADDIN_QTY_QUANTITYMANAGER.htm

16.1 Lab 28 File Management

1. Open windows explorer and browse to:
W:\Workspace\lnRoads_V8i_RSC\V8_Environment\
Copy over the resource file HW_items.mdb to your project container
999 Student##t_2007\Highways\_Eng_Data\InRoads\
Open the MicroStation file 999 _Student#t# 2007\Highways\MSta_Design\QM_DESIGN.dgn
Complete Lab 1 and set up The Project Defaults.
If your Project Defaults have been previously set up copy and paste the line below into the
Pay Items data field on the Set Project Defaults Dialog box.
S(CT_DIRPATH)\Highways\_Eng_Data\InRoads\HW_items.mdb

~

Configuration Mame: Highwsay_ai v Apply

Default Preferences Close

Preferences [*.xin): $ICT_DIRPATH] \Highways_Eng_DataMnRoads\CT_civil XM Copy...
Turnouts [ tat] Fename...
Drainage Stuctures [“dat]: |4(CT_DIRPATH)\Highways_Eng_D atsMnRoads\CT_structures.d Delete
Rainfall D ata [ idf): $[CT_DIRPATH ] Highwaps'_Eng_Data\lnRoads\CT_rainfall idf

Browse...
Bridge Sections [, tat]:

JUAIEE

Impot...

Draft

FICT_DIRPATH\Highways'_Eng_Data\InRoads\CT_]

. ‘ Export...
Pay Items [*.mdb]: $[CT_DIRPATH]\Highways',_Eng Data\lnR oads\HW_it_eTiﬂ/

Help

e

Site Mo
Drefault Directory Paths

Project Default Directory: | 4(CT_DIRPATH) Highways'_Eng_D atsMnRoads'

Feport Directony: $ICT_DIRPATH Highways'_Eng_DatabInRoadsh
Projects " nuk]: $[CT_DIRPATH]\Highwaps'_Eng_Data\InFoadsh
Surfaces [*.dim]: $(CT_DIRPATH ) Highwaysh_Eng_Data\lnRoadss

Geometry Projects [“alal | 4(CT_DIRPATH)\Highways'_Eng_D atsMnRoads'
Template Libraries (") |4/CT_DIRPATH)\Highways'_Eng_D atsMnRoads'
Roadway Design [*ird]: $(CT_DIRPATH ) Highwaysh_Eng_Data\lnRoadss
Survey Data [* fwed):

Drainage [*.sdbl: ${CT_DIRPATH]Highways'_Eng_Data\InFioads!
Style Shest ("l C:\Bentley_WAMCivibeML Datah

Buantity Manager ("mdb): | 4(CT_DIRPATH)\Highways'_Eng_D atsMnRoads'
Site Modeler Projects [*.gsf):

Default Grid Factor Expart Frefered Preference
Grid Factor: |1 gopn [ Active Orily Name: | Highyay w | Highway

5. InInRoads open the following files
999 Student## 2007\Highways\_Eng_Data\InRoads\QM_Route_188.dtm
999 Student##t 2007\Highways\_Eng_Data\InRoads\QM_PerryLane.dtm
999 Student## 2007\Highways\ Eng Data\InRoads\QM_Geometry.alg
999 Student## 2007\Highways\ Eng Data\InRoads\QM_StormDrainage
999 Student##t 2007\Survey\ Eng_Data\SV_Surface.dtm
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16.2 LAB 29 Exploring the Pay Item Database

All quantity formulas and pay items are stored in a pay item database, which is a Microsoft Access
database. A customized pay item data base has been created with the most commonly used
CTDOT Highway Items. The pay item database is totally independent of the CT_civil.xin and any
other InRoads files. It will be copied over from the CTDOT workspace with all the other standard
InRoads preference files and will reside in your project container in the InRoads folder.

16.2.1 Pay Items

1. Select Quantities > Pay Item Manager. Notice the folder path on the left, this is how you
can check to make sure the correct database is opened.

2. Notice that the folder structure mimics the Sections in the Form 816, State of Connecticut,
Department of Transportation, Standard Specifications for Roads, Bridges and Incidental
Construction.

3. Click on each folder to see the list of Pay Items on the right. The Pay Item Manager
command creates, edits, reviews, copies, and deletes pay items. A pay item has an
associated pay item code with a set of computation parameters. These include rounding

factor, quantity factor, quantity deductions, quantity formula, and other information.

== Pay Item Manager

File  Edit Help
= E—I\SSS_Instructol_2DD?\Highways\_Eng_Data'\lnF|oads\HW_items.mdb Code Dezcription S
020 - EARTHWORK

0202001 EARTH EXCAVATION

% g;g : E#IHHSE%HEEEHSES DR PAYEMENTS 0202101 RIOCK EXCAVATION

o D?D-INEIDENTAL CONSTRUCTION 020220 CHANMEL EXCAVATION-EARTH

(] 100 TRAFFIC CONTROL 0202251 CHAMMEL EXCAVATION-ROCK
020250 CUT COMCRETE PAVEMENT
0202502 REMOWAL OF COMCRETE PAVEMENT
0202503 REMONWAL OF COMCRETE CUREING
0202509 Saaf CUT COMCRETE
0202512 CUT COMCRETE SIDEWALK
0202513 REMOYAL OF COMCRETE SIDEWALK
0202529 CUT BITUMINOUS COMCRETE PAVEMENT
0202533 REMOWAL OF EXISTING CUREIMNG
0204001 COFFERDAM AWD DEWATERIMNG
0205001 TREMCH EXCAVATION 0-4' DEEP
020500 TREMCH EXCAVATION O0-4' DEEP
0205001 TRENCH EXCAVATION 0-4' DEEP
0205002 ROCK IM TREMCH ExCAWVATION 0-4' DEEP
0205003 TREMCH EXCaAVATION 0-10° DEEP
0205004 ROCK IN TREMCH EXCAVATION 0-10' DEEP
0205004 ROCK IN TREMCH EXCAVATION 0-10' DEEP
0205005 TREMCH EXCaVATION 0415 DEEP
N2NANNG PACK IN TRENCH FRraaTInM 115 NFFP 4
< >

4. To view the computation parameters of a pay Item choose the folder 070 — Incidental
Construction and Double Click on Turf Establishment. The Edit Style dialog has a Pay Item
Name field to store pay items. This field is used to assign pay items from the Pay Item
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Manager to feature styles in the XIN. Consequently, a pay item that is assigned to a feature
style is associated with any feature that has been assigned that feature style.

= Edit Pay ltem

Pay ltern Mame: 0950005 |
Fap ltem Code: 0950005 |
Description: | TURF ESTABLISHMENT |
Help
Uit M arne: |5_~,{ |
Cuantity Calculation Creduct from Pay [hem
Formula: | g " Pay [temns:
Y aniables: Pap ltem Deduct...
Mame Walue ﬁ
Walue: |EI.EIEIEI | Walue: ||:|_|:||:||:| |
b eazLrement
Mode: (%) Planarized [ ] &pply Quantity Factor: | 0.000
() Slape Apply Rounding Factar: |1 000
() FoundUp () Round Down

== Edit Style

Mamne: Pay Itern Mame: ||:|95|:||:||:|5 |
|Po_turr_EsTaBLISH |[5] SRS
£ Edit Style Lire Segmerits
General [ Paints
Symbalogy
. Surface Feature [ ] &nnatation
i g Settings
b Symbology Crogs Section Dizplay
% genmetlr:_.,. Ffature [ ] Projected Line Segments Prafile Display
Hrvey realre [ ] Projected Points [ Projected Line 5
=1~ . = o . @l ¢ . 0= o o

5. In addition to assigning pay items to feature styles, InRoads provides the ability to assign a
pay item directly to a feature. This ability is provided through the Feature Properties
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command. Select Surface > Feature > Feature Properties. Change the Surface to Route
188 and select the Feature Name BCLC_It. Notice the Pay Item listing in the right column.
You can add and delete Pay Items to features from right inside this dialog box by Click on

the buttons to the right of the Pay Item section.

~

BEE|

Surface: Foute 182 “ EM? "
wailable:
Feature:
e: = = e fubé_CENTERLINE ~l [ cese |
ame tyle escrption APOINT
BCLCT_I P_RDwY_CURE ...Created by oadway ... gmbq
E P RDWY CURE .. Created by roadway .. -
BCLC I SCLC  Created by ioadway . igwg‘
Created by roadway ..
Created by roadway ... Primary:
BOC b It Created by roadway .. - -
BOC =g It - | Created by roadway .. P_RDWY_BCLC i
cL F_ALG_CEMTER... Created by roadway ... Secondany:
CL b F_SUB_CL Created by roadway ..
CL zb F_SUE_CL Created by roadway ...
CL =g F_SUE_CL Created by roadway ...
CUT_LT F_RDw_CUT Created by roadway ...
CUT_RT F_RDw_CUT Created by roadway ...
Ditch Bottom F_RDw™_BDITC... Created by roadway ... i i
Ditch Foreglope F_RDw_SDITC... Created by roadway ... .
EOR_b_It P_SUB_EOR Created by roadway ... Name Description Fram Style
EOR_b_tt F_SUB_EOR Created by roadway ... 081500 BITUMINOUS COMCRET... Yes J
EQR_Ik F_RDwY_EOR  Created by roadway ...
EQR_mt F_RDwY_EOR  Created by roadway ...
EQR_sb It F_SUE_EOR Created by roadway ...
FOR k1t P clIR FAR Creatad i rnadusn
<
Marne: BCLC_ It Triahgulatioh
L Feature Type: :
Deseription: Created by roadway design Breakline b/
Point Denzity Interval:
Parent: Alignment 0.000 ﬂ
Fieesh/Display in 3-D/Plan View [ Exclude from Triangulation

16.2.2 Pay Item Code vs. Pay Item Name

6. Choose the folder 020 — Earthwork and notice two Names for Granular Fill. Double Click
on one of them. It may be necessary to have two entries in the pay item database for the
same pay item code. Two pay item entries in the pay item manager can have the same pay
item code but different pay item names. This means that two separate pay items (with
different names) can be created with the same code to compute quantities for the same
pay item code using two different sets of computation parameters. For example, granular
fill quantities is be computed by Area x Depth but the depth may vary depending on the
type of riprap that is being placed on top of the granular fill. The granular fill under
modified riprap may be 6 inches deep and the granular fill under standard riprap may be
12 inches deep. This will require the same Pay Item code but different Pay Item Names for
computation purposes.
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= Edit Pay Item [X] T Edit Pay Item
Pay ltem Narme: 0213011 (0.5 =] [ apply | || PavitemName: [0213011 (11 |7
; =gyl -’
Patente i 3 Potento [t k
Desciiption: |GRANULAR FILL ] Descriptior: |GRANULAR FILL |
e | — = |
Quantity Calculation Deduct from Pay ltem Quantity Calculation Deduct from Pay ltem
Formula: |y “ Pay ltems: Formula: | ¢y v Pay Items:
Variables: Pay ltem Deduct... 1 Pay Item Deduct... ﬁ
¥
Walue: uu]] ‘ alue: |gum | Value  |go00 Value: |g_ggg
Measurement Measurement i
Mode: () Planarized Clépol Quanity Factor: [0000 | | Mede @ Planaiized [ 4eply Quantty Factor: (0000 |
O Slope Apply Rounding Factor: |1.000 O Slope [¥] Apply Rounding Facter. |1.000 |
@ RoundUp O Round Down @ RoundUp O Round Down

16.2.3 Add a Pay Item

The Pay Item database will come with most of the commonly used Items. Users will need to add
project specific items to this file.
7. To add an Item choose the corresponding folder for the Item you are adding. For this
example select 050. Right click in the right Pane and Select New > Pay Item.
Enter the following:
Pay Item Name: 0507566
Description: MODIFIED TYPE "C-L" CATCH BASIN DOUBLE GRATE - TYPE Il
Unit Name: EA.
For Formula Select EA.
8. Click Apply and Close.

7 Edit Pay Item

I

Pay Itern Mame: |I35IJ?588 |_| Aol
pply
IR DI="
Pay Item Code: |DED?588 |_| m
Description: |MDDIFIED TvPE "C-L" CATCH BASIN |
Help
Unit Name: |EA. |
Quantity Calculation Deduct from Pay Item
Fomula: | g Ii‘“ Pay Iterns: .
arniables: Pay ke Deduct...
Mame Walue ﬁ
Walue: |D.DDD | W alue: |D.DDD |
Measurerment
M ode: (%) Planarized [] &pply Quantity Factor 0,000
O Slape [] &pply Rounding Factor: 0000
Each Processing:
| Each Point w | (® Round Up O Round Do
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16.2.4 Quantity Formulas

A quantity formula is a formula used to define a quantity measurement that is taken from an
InRoads feature or MicroStation Element.

9. Select Quantities > Quantity Formula Manager. Double click on the formula for S.Y.
Consider a MicroStation shape that represents a removal of Bituminous Concrete
Pavement of 5000 square feet, but whose quantity needs to be reported in square yards A
formula, (AREA/9) is needed to convert the area from S.F. to S.Y.

~ X

M arne: S

Description: Square Yard By Area)

Measurement Basis: | jaq w -
_Help

Farmula:

IAREALS

E ﬁ ﬂ ﬂ Resul: 17
TestYalues:

Mame Walue
E] E] {AREA} 1.00
E
G0
E E] E] alue:

Formulas have been customized to follow CTDOT standard units. It can contain an unlimited
number of constants, variables, and parenthesis (to specify precedence).

A quantity formula also indicates the type of measurement a quantity is computed from. The
three possible types are each, linear, and area.

A quantity formula is one of the computation parameters of a pay item. Only one quantity
calculation formula can be assigned to a pay item name, but one pay item may be assigned to
multiple feature styles and/or features. The pay item with an assigned quantity formula specifies
the values substituted for variables in a quantity formula.
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16.3 LAB 30 Quantities by Features in a DTM (Surface)

16.3.1 Predefined Features
1. Open the Style Manager. Browse to the P_RDWY styles. BCLC, BCPC, concrete curbing and
granite curbing have all been predefined with the correct Pay Item Number. The CTDOT
Template Library uses these feature styles for curbing. Surfaces created using these
templates will automatically have the curbing assigned to a pay item.

fe BEE o
Show Syles with Properies Suface Properties Geameliy Tabling e
[include Suface
N
[ Include Geometry Point = Template Library: Current Template Display
[Dinclude Geometry Line: a‘\_\_shsdgsw NB\ETDLcleu.ecls\aas, Hame: 2_LANE_DITCH (&) Companents ) Constrain
== Pairt Mame List PR
[ Inchude Geometry Aic 21 Bentley Miso Deseription: Display Point Names
[include Gearety Spial (1 Bentley Templates [ Display All Components
SN PRI (21 Hw End Candiians
[ inchude Survey (1 HW Miss Componens &
(2 Hw¥ Pavement
[
11 HWY Typical Sections e BOLE K v #
2 Hw_widering [

Preference File: purtictdot i mCTDOTD Proi - Adninser Admin ‘3 Project Library

i ) Erd Condifians Surface Feature Sty PRDWY_BOLE v

Desciption NumericCode | AlphaCode Papltem 4 (23 Hiso Components e St
0 0815001 {23 Typical Sections
BCFC 0 0515093 F 2_LANE_DITCH

F_ADWY_BDITCH Ditch Bottom 0 3= PERRY LANE End Conition Properties emer o
F_RDWY_CC CONRETE CUREING il 811001 [0 Check for Interceptian Smociol
P_RDWY_CPC CONCRETE PARK. CURBING 0 0811101 BLLL K
iyt Cutb_face
a snov_cul_lt
P Ao Eq g E Lﬂ [ End Concition is Infinite: o
P_AD Do Not Constiuct Snow_t
iyt Name: Pay ltem Harne: [oer5001 [ o otERB-sb-t [] Do Nat Canstrue
F_RD 3D/Flan Display Constraints
P_RD? Edit Style Line Segments Constraint 1 Constrain!
P_AD General [ Foints & % = Horizontal v Vertical
P_RD Symbology Library  Active Template +-Aadtoa < Parent1
F_RD {23 Suface Faatus [ Annotation oo BOC_k v #| [sock
F_RD! % Settings
FRD Symbology Cross Section Display
P RD: (21 Geometry Feature [ Projected Line Segments Frafle Display
P_RD! 21 Survey Feature [ Proiected Poirts [ Preiscted Line Seamers
P_RD - - —- -

Figure 16-1 InRoads Style Manager Link to template Point

2. Make the Surface Route 188 active and view the surface properties. Go to Surface >
Update 3-D/Plan Surface Display. Notice that the Feature BCLC_lIt uses the style
P_RDWY_BCLC and in the figure above this style is set to the pay Item for BCLC.

-

=S

Surfaces: Route 188 w
[ Perimeter ] Surface Elevations [ Color-Coded Aspects
[JTriangles  [[] Slope Wectors [] Color-Coded Elevations -

[ Contours [ Profiled tMadel [ Color-Coded Slopes
[ Gridded Madel
Features:

MHame Style Description # ﬂ

Created by ro.

CL P ALG CEMTERLIME Created by o,
< >

Figure 16-2 InRoad Update 3-D/Plan Surface Display Dialog Box
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16.3.2 Shapes Tool

The Shapes Tool command provides a means of taking graphics and turning them into closed
features. All graphics in the view are candidates for a bounding region of a shape. You may choose
between two shape modes. The Fill shape mode specifies areas enclosed by graphic elements that
either touch one another or whose endpoints fall within the Maximum Gap if the area contains
breaks in its border. The Union shape mode specifies areas bounded by the union of two of more

closed graphic elements.

16.3.2.1 Creating a Feature Style with a Pay Item Assignment
4. Create a Style in the Style Manager. Name it PQ_CR_STONE_SLOPE_PRO and give it the
description CRUSHED STONE FOR SLOPE PROTECTION. Toggle on Surface Feature.

== New Style E“E|g|

Narme: Description: | CRUSHED STOME FOR SLOPE PROTECTIO

Include Definition For

= EWGSME | Surface Feature
eneral
Sembology [] Geametry Paint Feature

I3 Surface Feature
27 Geometry Feature
{23 Survey Feature [] Geometry Avc Feature

[ Geometry Spiral Feature

[ Geametry Line Feature

[ Survey Feature

[ &ttach Tag

[ Apply ] [ Cloze ] [ Help

Figure 16-3 InRoads New Style Dialog Box

5. Under Symbology toggle on Use One Named Symbology for all and select PQ_Riprap and

Stone.
6. Inthe Surface Feature folder toggle on 3-D/Plan Display for Line Segments.
7. For Pay Iltem Name select the Item List Button.

—— .
= Edit Style
Marne: Pay Item Mame:
3-D#Plan Dizplay
=9 Edit Style Line Segments
General .
Paints
Syrbology U
] Surface Feature [ &nnatation
% Settings
Symbiology Crozs Section Display
% geometlr-__l,l F;aalule [ Projected Line Segments Profile Display
urvey Featre [ Projected Paints [ Projected Line Segments
[[] Crossing Points [ Piojected Pairts
[] Anatation [[] Croszing Paints
[ Compornents [ &nnatation

[ Apply H Close ][ Help

Figure 16-4InRoads Edit Style Dialog Box
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8. The Pay Item Database will open. Select the Find.
9. Inthe Find Pay ltem dialog box toggle on Description and type in * SLOPE PROTECTION.
Select Find Next until the Item for CRUSHED STONE FOR SLOPE PROTECTION appears.
Select Close.
10. In the Pay Item database select Add and Close.

< Pay Items

= 27 #4999 _Instructor_2007 Highways',_Eng_DatasnFoadstHwW _itemz.mdb Add
[C3 020- EARTHWORE,
[ 040 - SURFACE COURSES OR PAVEMENTS Find
[ 080-STRUCTURES

=-[Z3 070 - INCIDENTAL CONSTRUCTION
W) 0703000 (3 STAMDARD RIPRAF  CY. Help
07030171 (1.5f) INTERMEDIATE RIFR&F  CY.

07030121 [1f)  MODIFIED RIPRAP  CY.

07033 (1) SPECIAL RIPRAP  CY.

0705001 SLOPE P&VIMG 5.4

0728001 [2in] CRUSHED STOME FOR SLOPE PROTECTION — TOM

D?28009[2ﬂ] 2"CRUSHED STOME  CY.

L[>

alid.

Cloze

[«

Figure 16-5 InRoads Quantites pay Items Dialog Box

11. The number will now be filled out in the Edit Style Dialog box.
12. Click Apply and Close.

-_—
= New Style
Marne: Pay Item Marme: |D?28EIEI1 [Zin] |
</ |PO_CALSTONESLOPE | | 55 b Display
5] Mew Style Line Segments
General [ Foints
Sumbology
3 Surface Featurs [ &nnaotation
g Settings
Symbaolagy Crozs Section Digplay
% geometlr:y Fnteature [ Projected Line Segments Prafile Display
HIvEy T eatie [] Projected Paints [] Projected Line Segments
[] Crossing Paints [ Projected Points
[ Annatation [ Crozsing Pairts
[] Components [ Annatation
l Apply ] [ Cloze ] l Help

Figure 16-6 InRoads New Style Dialog Box — Adding Pay Item
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16.3.2.2 Using Feature Styles with the Shapes Tools
13. Select Quantities > Shapes Tools. Specify Fill mode and select the design surface. Enter a
feature name and description. Select the Feature style PQ_Modified_Riprap. Toggle on
Use Dynamics and Exclude from Triagulation.

== Shapes Tool

Shape: @ Fil © Union
Feature Name: | Riprap ﬂ -
Help

Description:
Feature Style: | pg_MODIFIED_RIF v
t asimurn Gap: 0.0m
Duplicate Names: () Replace  (3) Rename
Use Dynamics
Exclude Fram Triangulation

Lirniits

[ Station

A
#

Figure 16-7 InRoads Quantities Shapes Tools Dialog Box

14. Click Apply and select outlet protection shape at station 103+00. Data point to Accept.

15. Select Surface > Feature > Feature Properties. Locate the Riprap item and click on it, in
the Pay Items section of this dialog box add the Granular fill item named 0213100 (0.5ft).
Click Apply.

16. Now using MicroStation add a shape in the DGN between 101+00 and 102+00 on the left
side for CRUSHED STONE FOR SLOPE PROTECTION and use the shapes tools to add the
item to the DTM.

Figure 16-8 Image of MicroStation View - Shape for Slope Protection Quantity
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16.4 LAB 31 Assign Pay Items and Review/Edit Pay Item

These commands provide the ability to assign and edit pay items to graphic elements in the same
manner they can be assigned to surface features using the Edit Feature Properties command.

16.4.1 MicroStation by Linear Elements

1. Select the MicroStation Element Selection tool and select all the Sedimentation Control
Fence line strings on level HD_SURF_SCS.

2. Select the InRoads command Quantities > Review/Edit Pay Items.

3. Inthe Review/Edit Pay ltems dialog box highlight all Graphic elements listed and name
them SCS. Select the Pay Items button.

< Review/Edit Pay Items

Graphic Elements:
[0/ ame

_ ]
Mame: |55 |
Pay ltems
HE Dezcription From Style | Measurem... K
0219001 SEDIMEMTATION CO... Mo

Overnde keasurement: | 0,000 |

Figure 16-9 InRoads Quantities Review/Edit Pay Items Dialog Box

4. On the Pay Item Dialog Box select the Find button.

5. Toggle on Description and type SEDIMENTATION*, select the Find Next button until item
0219001 is highlighted.

< Find Pay Item

R DIMENTATION | [ FindNext_|
[]Match caze Search
O Nare
Ocwe
(*) Description

Figure 16-10 InRoads Quantities Find Pay Items Dialog Box

214



Close the Find Item dialog box and select Add in the Pay Items dialog box.
Click Apply on the Review/Edit Pay Items dialog Box.
Clear your MicroStation selection and move onto the next item.

© 0 N D

Repeat Steps 1-8 for Temporary Protective Fence (0913984) and Wire Fence with Wood
Posts (0906001).

e 89' - TEMPORARY PROTECTIVE FENCE
— 239'- SEDIMENTATION CONTROL SYSTEM

— 277'- WIRE FENCE WITH WOOD POSTS

-

Figure 16-11 Image of MicroStation View — Linear Items

16.4.2 MicroStation by Area Elements
10. Select the MicroStation Element Selection tool and select the shape around the Guide Rail.
11. Select the InRoads command Quantities > Review/Edit Pay Items.
12. Select the Pay Items button and find the Item Pavement for Railing and add it to the
shape.

16.4.3 MicroStation by Each Elements

Each element can be attached to MicroStation cells, lines and shapes. When using each item it is
very important to know which method was used to place elements because each quantity can be
processed with one of the following options:

Each Point (usually used with cells) - Each point in the feature is counted as one occurrence of the
pay item.

Each Continuity - Each continuity in the feature is counted as one occurrence of the pay item.
Each Feature (usually used with lines) - The entire feature is counted as a single occurrence of the
pay item.

13. In this MicroStation file the metal beam rail end anchors and the fence barways have
already been assigned. The Anchors have been placed with a cell and the barway with a
line. Select Quantities > Pay Item Manager, in this dialog box select Edit > Find. Toggle
Description and enter *end anchor*. 0911923 should appear, select Close. Double click
on the selected item. Notice the Each Processing selection. The end anchorage was placed
using a cell so the Pay Item should be set to Each Point.
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14. Select Edit > Find. Toggle Description and enter barway. 0907001 should appear, select
Close. Double click on the selected item. Notice that the Each Processing selection. The
barway was placed using a line so the Pay Item should be set to Each Feature.

D 5
1 ‘ 11

Pay Item MName: ||:|g[|mm |_|
™
Pay Item Caode: ||:|g[|mm |J
D escription: | BARWAY |
Help
it M ame: |E,f_\_ |
GQuantity Calculation Deduct from Fay lkem
Famula: (s iy Pay [tems:
V ariables: Pay [tem Deduct...
I ame Yalue J
Walue: |EI.EIDD | W alue: ||j_|:||:||:| |
Meazurement
Mode: (%) Planarized [J &pply Quartity Factor, | 0.000
[] &pply Rounding Factor: |0 000
Each Processing: _
Each Feature } I | (& RoundUp ) Round D own

Figure 16-12 InRoads Quantities Edit Pay Items Dialog Box

16.4.4 Review/Edit Pay Item
15. From the InRoads Menu Bar select Quantities > Review/ Edit Pay Items.
16. Scroll through the list and watch the MicroStation Element Highlight.
17. Edit as necessary.
18. If an element needs to be deleted use the “Remove User Data” tool.
19. Select the MicroStation Element Selection tool and select the shape around the Guide Rail.
20. Select the Pay Item Button on the Review and Edit Pay Items dialog box and add the ltem
0305000 (2in) Processed Aggregate. Select Add and Close.
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== Pay Items X

%) 0209001 FORMATIONM OF SUBGRADE 5. dd
0210200 TEMPORARY SLOPE PROTECTION 5.
0212001 (10in]  SUBBASE CY. Find
0212001 [12in]  SUBBASE  C.Y.
0212001 [18in]  SUBBASE CY.
0212001 [20in]  SUBBASE CY. Help
0212007 [End Area]) SUBBASE LY.

0213011 (0.5f)  GRaMWUL&R FILL  CY.

0213011 (1ft)  GRAMULAR FILL  CXY.

0218001  SEDIMEMTATION COMTROL BALES LF.
0213001 SEDIMEMTATION COMTROL 5¥STEM  LF.
0304002 (Bin) PROCESSED AGGREGATE BASE LY.
0304002 [End Area) PROCESSED AGGREGATE BASE LY.
05000 [2in) PROCESSED AGGREGATE CY.
8] Mew Pay ltem

[ 040 - SURFACE COURSES OF PAVEMENTS

4 | @

X

>

ailil

Cloze

| £

Figure 16-13 InRoads Quantities Pay Items Dialog Box

21. On the Review and Edit Pay Items dialog box select Apply and then select the Pavement for
railing item. Next select the Delete Pay Item button. All that should be left is the item for
Processed Aggregate. Click Apply and Close.

Review/LEdit Pa 2 L
Graphic Elemerts:
pply
1D /M arme Level/Style
Detaut
£ 4
Hame:; |
Pay Items
Description From Style  Measurem...
FPROCESSED AGGRE... Mo

AVEMENT FOR RAIL..Ha

—
[iE&

] Ovenide Measurement: |

Figure 16-14 InRoads Quantities Review/Edit Pay Items Dialog Box

16.4.5 Drainage Items

1. Turn off all levels except the levels for Drainage Items.

2. If you used Storm and Sanitary to place the drainage select Tools > Application Add-ins
and turn on the Remove User Data Add-In. You will need to use “Remove User Data” to
remove the plan display drainage elements from Storm and Sanitary so it can be added to
Quantity Manager. This has already been done for this exercise.
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16.4.5.1 Trench Excavation

3.

Create a shape for each trench. It is recommended to make this a construction class
element at a light weight. This has already been done for this exercise.

Determine the average depth of each trench. This has already been done for this exercise.
Select Quantities > Pay Item Manager. Right click on the Pay Item Name 0205001 (4ft)
and select Copy, right click again and select Paste. Specifically click on the name next to
the green dollar sign, clicking anywhere else will not bring up the copy option. Right click
on the item and select Edit, rename the copy to 0205001 (2ft). Select Apply and Close.

File Edit Help
=20 %4999 In| | Code Description Farmula -
2 nan-§ ¥ N 0-4' DEEP
] 040 ¥ yanennz ROCK.IN KCAYATION 01 DEEP
% ggg - 205003 TRENCH EXCAVATION 0-10' DEEP 1 0205003 (10)
= 100, 200 TRENCH EXCAVATION 0410 DEEP ) 205003 51y
0205004 ROCK IN TRENCH EXCAVATION 010 DEEP ) 0205004 (101)
0205005 TRENCH EXCAVATION 0415 DEEP 0205005 (15t)
0205006 ROCK IN TRENCH EXCAVATION 0415 DEEP ) 0205006 (151)
0205007 TRENCH EXCAVATION 0 20 DEEP 0205007 (20K)
0205008 ROCK IN TRENCH EXCAVATION 020 DEEP ) 0205008 (201
0205009 TRENCH EXCAVATION (' - 25 DEEP 0205003 (25t) :
0208001 DITCH EXCAYATION 0206001 (End Area) Cy =
nnnnnnn S I T e e A A T e THR mmmea e e s 0 .
< ElIES >

Figure 16-15 InRoads Quantities Pay Item manager Dialog Box

Right click again and select Paste. Rename the copy to 0203001 (3ft). Select Apply and
Close.

Repeat step 5 and copy the item 0205003 (10’) and rename the copy to 0205003 (5’).
Double click on each of the newly created items and edit the Quantity Calculation Variable
Thickness. Edit each to use the correct depth. Click on the Variable: Thickness and fill in
the Value for each depth.
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CTDOT-
VOLUME

-= Edit Pay Item

Pay Ibem MName: ||:|2E|5|:||:|1 (2]

Pay ltem Code: ||:|205|:||:|-| |J
Description: \TRENCH EXCAYATION 0-4' DEEP |
Help
Unit Mame: CY.
(uantity Calculation Dreduct from Pay [kem
Formula: |y 3 | Pay Items:
' ariables Pay [tem Deduct...
Mame Yalue J
Thickness 2.000
W alue: |2.EIEID | Walue: |EI.EIDEI |
Measurement
Mode: (%) Planarized [ Apply Quantity Factar, | 0000
() Slope Apply Rounding Factor: |1.000

(® FoundUp ) Round Down

Figure 16-16 InRoads Quantities Edit Pay Item Dialog Box

7. Select the MicroStation Element Selection tool and select the two dashed RED trench

shapes add them to 0205001 (2').

8. Select the MicroStation Element Selection tool and select the dashed GREEN trench shape

add it to 0205001 (3").

9. Select the MicroStation Element Selection tool and select the dashed ORANGE trench
shape add it to 0205003 (5’). You will need to zoom in near the orange area around the
catch basin to see the orange dashed shape. Note the dashed yellow shapes have already

been assigned Item numbers.

16.4.5.2  Pipes, Structures and Bedding

9. Select the MicroStation Element Selection tool and select the right line for the 36” RCP at
Station 103+00. Select the InRoads command Quantities > Review/Edit Pay Items and

assign it to the correct Pipe item.

10. Select the left line and assign it to the correct bedding item for a 36” RCP.
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0651004  CRUSHED STOME BEDDING MATERIAL  C.
0651003  BEDDIMNG MATERIAL [CRUSHED STOME)  C.
0651010 10" COMCRETE PIPE  LF.

0651011 12'R.C.PIPE LF

0651012 15"R.C.PIPE LF

i 0651013 18"R.C.PIPE LF

0EE1M4 21"R.C.FIPE LF

Rl nRR1ME 24"R M PIPF I F

Figure 16-17 InRoads Quantities Pay Items Dialog Box

11. Select the Catch Basin near 105+60 LT and add the item Type “C-L” CB over 10’ Deep to it.

16.4.6 On your own

There are two Paved Aprons in the project one at station 105+60 and one at 106+50. Create a
new formula that deducts the catch basin top area from the computation and apply the formula
to the Pay Item “Paved Apron”. Then attach the two graphic elements to the pay Item.

16.5 LAB 32 Compute Quantities Command

The Compute Quantities command combines DTM features, pay item computation parameters,
and quantity formulas to produce a full set of quantity take off information. This information is
then written to a Quantity Manager database.

This command specifies the pay items to be quantified at any given time. Also, you can specify
individual features to be quantified. A horizontal control alignment that encompasses the items
to be quantified is required when running this command.

A multitude of information about each quantity is written to the quantities database. Some of this
information includes:
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e station location e rounded value

e measurement value e net quantity

e measurement basis e geometry information
e computed quantity

If the Include Features Selected radio button is selected on the Main tab, the selected features on
the Features tab are scanned. If the Features All radio button is selected on the Main tab, all
features in all loaded surfaces are scanned.

If you select the Pay Items Selected radio button, the scanned features or graphics that contain a
pay item name or whose style contains a pay item name that matches one of the pay item names
selected on the Pay Items tab quantities have their quantities computed. If the Pay Items All radio
button is selected, the scanned features that contain a pay item name or whose style contains a
pay item name that matches any of the pay items in the pay item manager have their quantities
computed.

The All, Fence and Sheet modes specify the range to limit the processing of these quantities. The
guantities are then output to the Quantity Manager database specified on the Main tab. All
appropriate information about each quantity is written to the database. (See the Quantity
Manager product for more details on quantity information.)

e The All mode processes all features/pay items within the station range of the selected
alignment on all loaded surfaces.

e The Fence/Region command is also obeyed. You may determine whether the Pay Items
and Features or parts of Pay Items and Features inside or overlapping the fence are
processed. Specify a fence/region to limit what quantities are computed. Region obeys the
Clip mode.

e Sheet Mode Behavior. The Compute Quantities command reads any VDF file generated by
the Plan and Profile Generator and used to compute quantities by sheet. Information in
the VDF file controls which sheets to compute quantities for each sheets name and each
sheets boundary. Boundary information is obtained by scanning the clipping boundary
element in the host design file specified for each sheet. You may optionally display as a
shape the clipping boundary used to collect and clip the graphic elements to be processed
for each individual sheet. All quantity information computed for a sheet is written to the
specified Quantity Manger database.

1. Before you can compute the quantities you will need a .vdf file. In InRoads select
Drafting > Plan and Profile Generator. Click on Preferences at the bottom of the
dialog box and choose Highway Plan Bdr Format or Facilities Plan Bdr Format.
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11.
12.

Select the Main tab and make sure you have the correct alignment selected to run
the plans generation along.

Select the Plan Controls tab and click Model Files. Browse to the MSta_Design
folder and select QM_DESIGN.dgn.

Select the Sheet Layout tab.

Set the Host File path to ...Highways\ MSta_Contract_Sheet_Files and add the
following in the File name space Plan_Sheet.

Set the Seed Host File to ...\Standards\seed\CT_Sheet_Civil_3D_V8i.dgn

Click Apply.

Select the Sheet Index tab.

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

. Browse to: \Highways\MSta_Contract_sheet_Files and type in Plan_Sheet. Click

Save. Now you finally have a .vdf file with your quantities.

On the InRoads main menu select Quanties > Compute Quanties...

On the Main Tab select the browse button in the Output section. Browse to your
project location and input a file name.

b CIo[x]

Main | Payltems | Featurez | Shest

Alignment: | gayte 193 v
Mode: Sheet -
Include
Pay ltems: @ all ) Selected
Features: [OF ) Selected
Graphic Elements: (&) Al () Selection Set
Oiatput

Databaze:
ectsh393_|Instructor_2007\Highwayss_Eng_D atab\InRoadshall mdb E]

Mode: (@ Create (O Append
Phasze: Design w

Run:

] Deduction Tolerance:

[ Purge

Symbology:
Object Mame
O Highlight Elements O

[ Apply ] [ Preferences. .. ] [ Cloge ]

Figure 16-18 InRoads Quantities Compute Quantities Dialog Box

13. On the Payltems Tab and the Feature Tab you can pick and choose what item you

would like to process. If you use these tabs change the Include radials to selected.
For this Lab we will be processing All.
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14. Select to Sheet Tab and click on the Open Button. Open the file Plan_Sheet.vdf.
This file gets generated when the Plan and Profile Generator is run. See Section 10
for instructions on the Plan and Profile Sheet Generator.

OpenvDFFie ___________PXE _ X

Look in: | I InRoads hd T * - Main | Payltems | Featues | Sheet
5 [EIPlan_Sheet.vdf V/DF File: Name: Coen
Help

My Recent .
Documents 5. She. Huost File

@

Deskiop

L/
My Documents
L
4y Computer
File name: v
« ‘j Files of type: VDF Files [".vdf] v
)
by Metwork,
N Symbology:
Object Mame
[ Display Shapes O
[ Apply ] [ Preferences. . ] [ Close ]

Figure 16-19 InRoads Quantities Open VDF File Dialog Box

15. Click the Apply Button and the database will be created.

16.6 LAB 33 Export End Area Computation to QM

Open the MicroStation file QM_XSC.dgn.
On the InRoads main menu select Evaluation > Cross Section > Cross Sections. On the
Cross Section dialog box make the Route 188 Cross Section Set active.

3. Select the End-Area Volumes folder. On the General leaf turn on Create XML Report and
uncheck the Perry Lane Surface.

4. On the Compute Quantities leaf Select the Browse button for the output database.
Browse to your project location and create a file called EndArea.mdb. Click Save.

5. The Items for Cut and Borrow should be already predefined in the Pay Items Section. If
this needs to be updated data point in the name field and then click on the Pay Item
Manager Icon. Select the needed item and click Add and Close on the Pay Items Dialog
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Box. Note: only use Items Names that have the designation (End Area) for all pay ltems
selected using the End-Area Volumes tools.

% Cross Sections

File
Cross Section Set: [ode: Refresh Dizplay On Diizplay Off
Route 138 o Stop: 113450
[C1 Create Cross Section Output Quantities
e
Database:

5 End-frea Volumes
General

- g Compute Quantities Mode: () Create (O Append

-~ Unsuitable Materials by Feature
Unzuitable b aterialz by Station
Classifications Rur: | |
Compachion/E xpangsion
Walume Exceptions
Added Quantities
Forced Balance
Az Built

e fannotation

27 Mass Haul Diagram

|jects\339_Rose_Test_2007\Highwaysh_Eng_DatahnRoads\Enddreamdb | [.. ]

Phase: | Design I |

Pay [tems:

|Dbiect Hame Description -~
B Cu 0202000 [End Area] EARTH EXCAVATION =
L Fil B E
& Borow 0207000 [End Area) BORROW
O waste b
) w k]

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

Figure 16-20 InRoads Cross Section End Area Computations to Quantity Manager

6. Click on the Classifications leaf. Set the Pay Items in the same method used in step 5.
P_COMP_SUPERPAVE.5 to 0406171 (END AREA)
P_COMP_SUPERPAVE1.5 to 0406170 (END AREA)
P_COMP_SUBBASE to 0212000 (END AREA)
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7 Cross Sec
File

LCross Section Set:

|Route 188

¥l +|

(2 Create Cross Section
[Z1 Annotate Crozs 5 ection
21 Update Cross Section
24 End-Area Volumes

General

Compute Quartities

Unsuitable Materialz by Feature

Unzuitable Materialz by Station
% Classifications

Compaction/E xpangion

Waolume Exceptions

Added Quantities

Forced Balance

i ode; Refresh
Start:  100+00

Object | Source

Dizplay Off
113+50

Dizplay On
Stop:

|F'alent |EIassificat|Mass Drdir|Eut Fac|FiII Fact|F'a_l,lItE|Descripti0r

exizting | Surface

F_COMF Component
FP_COMF Component
P_COMF Component
F_COMF Component

Foute 188 Designed | Exclude
Foute 188 Designed | Exclude
Foute 18¢ Designed | Exclude
Route 18 Designed | Exclude

1.0000 | 1.0000
1.0000
1.0000
1.0000
1.0000

04067 | HM& S0.5 ﬁ
04067 | Hi& 51

02120 SUBBASE

----- Az Built
----- Annotation
|21 Masz Haul Diagram @am F
[ Apply ] [Pre[erences...] [ Cloze ] [ Help ]

Figure 16-21 InRoads Cross Section End Area Component Computations to Quantity Manager

7. Click Apply.
8. Change the Active Cross Section Set to Perry Lane.
9. On the General leaf make sure the Existing and Perry Lane surfaces are check on.
10. On the Compute Quantities leaf Change the output mode to Append.

& Cross Sections

File

L |0[x]

LCross Section Set: I ode: Refresh Dizplay On Dizplay Off
|Peny Lane L Stop: 201472
[Z7 Create Cross Section Output Quantities
[C3 Arnnotate Cross SeF:tion Dutput
[Z3 Update Cross Section [T -
a End-[.?;:z[\;olumes |roiects\SSS_Instructor_2DD?\Highways\_Eng_Data\lnHoads\End&rea.mdb | E]
..... % Compute Quantiies Mode: () Create (%) Append
----- Unsuitable M aterials by Feature Phase: -
----- Unzuitable Materials by Station |DES'gn b’ |
----- Classifications Rur: | |
----- Compaction/E xpansion
----- Wolume Exceptions
----- Added Quantities
----- Forced Balance
----- Ag Built
----- Annotation
[ Mass Haul Diagram
Pay ltems:
| Object Mame Description ~
[ Cut 0202001 [End Area) EARTH EXCAVATION =
O Fin B ﬁ
[ Borow 0207007 [End Area) BORROW
O waste W)
2 k|
[ Apply ] [Pre[erences...] [ Cloze ] [ Help ]

Figure 16-22 InRoads Cross Section Appending End Area Computations to Quantity Manager
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11. Click on the Classifications leaf and set the Pay Items in the same method used in step 5.
P_COMP_SUBBASE to 0212000 (END AREA)
P_COMP_SUPERPAVE.5 to 0406171 (END AREA)
P_COMP_Proc_Aggregate to 0304002 (END AREA)

~ AEG)

LCrozz Section Set:

Permy Lane e ﬂ
(2 Create Cross Section Object Source |F'arent |Elassificat Mass Drdir| Cut Fe| Fill F| Pay Ite| Descripti0r|
(21 Annatate Cross Section existing Surface 1.000 1.00
(21 Update Crass Section P_COMP_SUBEB#| Compone Pery Le Designed | Exclude 1.00/ 02120 SUBBASE ﬁ
{3 End-reaValumes FP_COMP_SUPEF| Compone| Pemy Li| Designed | Exclude 1.00 04081 HM& 51

General P_COMP_PROC_| Compane Permy L Designed | Exclude 1.00 03040 PROCESS

Compute Quantities
Unzuitable baterials by Feature
Unzuitable M aterial: by Station
g Classifications

Compaction/E xpansion
“Wolume E mceptions
Added Quantities
Forced Balance
A Built
Annotation

(21 Mass Haul Diagram

[ Apply ] [F're[erences...] [ Cloge ] [ Help ]

Figure 16-23 InRoads Cross Section Appending End Area Component Computations to Quantity Manager

12. Click Apply and Close. Click Yes to modify the parameter values, name and save the file.

16.7 LAB 34 Drafting Tools for Plan Sheet Call Outs

Open your plan cut sheet file

On the InRoads Menu Bar select File > Project Options and change the Precision for Linear
to 0.

3. Onthe InRoads Menu Bar select Drafting > Place Plan Note.
Use the predefined notes under the plan folder to place your call outs
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T Place Plan Mote

Fil=  Edit

Horizontal Alignment: | = w | ﬂ
Surface: | ME'W w |
Mate File: -
= a “heh3dgsTEVCTDOT _projectsh333_TEST_200 A
San

----- % Drainage Each call out
----- m Drainage Length call out Dynamics
----- m General Each call out []Ratate
----- m General Length call out = . ;
. : ] Ornit Akl

----- m | nterzecting Alignment Annotation [ Ot Aol
----- m Hon-Pay ltem call out []Scale
----- ™1 Paid Bu Oth Il awat -

a1d By F’S calou [ Multiple Leaders

(<

|A
|

w

Figure 16-24 InRoads Place Plan Note Dialog Box from Linked Quantity

27" - 18" R.C. PIPE

TYPE "C" CATCH BASIN

Figure 16-25 Image of Drafting Note placement
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Section 17 Quantity Manager

Quantity Manager is an application designed to manage design quantities with a direct connection
to the InRoads Quantities Tools. Features include:
e Intuitive interface to organize quantities by pay items, by stations, by units of measure etc.
e Special treatment for rounding and lump sum items.
e Supports CAD file quantities as well as non-graphic quantities.
e Manual input and modifications.
e Interface with estimating systems for pay items and funding sources.
e Facility to import Trns*port pay items & funding sources.
e Facility to export quantities to Trns*port.
e Creation of custom reports in PDF, HTML and CSV formats.
e Funding computations.
e Cost estimates and Cost comparison.
e Several Database Management Systems are supported, including:
o Microsoft Access 2000
o Oracle
o SQL Server
Quantity Manager supports multiple methods of adding quantities within the same Quantity
Manager database. The user can import quantities that are represented graphically in a
MicroStation design file utilizing the InRoads Quantities Tools. Additional non-graphic quantities,
such as Mobilization and Lump Sum quantity items can be added manually.

17.1 Lab 35 Getting Started

17.1.1 Accessing Quantity Manager

1. Quantity Manager can be opened from inside InRoads by selecting Quantities > Quantity
Manager from the main InRoads tool bar. In the standalone application, double-clicking
the icon from the desktop or from Windows Start Menu opens Quantities Manager.

2. To access the file created by InRoads select Project > Open... from the Quantity Manager
main pull down menu.

3. The Connect to Database dialog box will appear. Click on the search icon to navigate to
the quantity database created by InRoads and select the appropriate File. Click on the
Connect button. Note: User Name and Password is not required.
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Connect To Database \z|

File: | g_DataunRoadsiall.mes | €3]

User Mame: | |

Password: | |

Figure 17-1 Quantity Manager Connect To Database Dialog Box

4. After the database is opened the quantities generated by InRoads will appear and can be
reviewed in either the Payitem Tree view or the Payitem Table view. You will need to set
Phase to Design to see the quanities.

= Quantity Manager - X:1999_Instructor_20n7\Wiahways\ Eng I

Project Edit View Inset Tools Help
T DF B BB S & B &t Phase: Design v|\
Payitem Tree | Payitern Table| \ Categary |Paftem

root \.

#1020 - EARTHWORK

#-["] 040 - SURFACE COURSES OR PAVEMENTS
-] 050- STRUCTURES

#1070 - INCIDENTAL CONSTRUCTION

Figure 17-2 Setting the Phase in Quantity Manager

5. Prior to adding any manual quantities, the Project properties should be defined. Select
Project > Properties... from the pull-down menu.

6. Fill in the project information:

The Project Number should be the Trns*port project number.
Description is optional.

Select the Unit System, English or Metric.

Enter the Spec Year 11 for English and 12 for metric.

Fill in the Location Information.
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Project Properties

Project

General

General Infarmation

Project Mumber: | 12341234

Description: | Guantity Wanager Training |

Unit System: ENGLISH

Location Information

Froject Chain: |F{Dute 188 (Route 188) v|

Station Range

Eegin: | 100+00.00 |[1

v| End: | 113+60.00 1~

hdile Post/ Reference Point

Begin: | 2

| Eng 4 |

Midpoint Coordinates

Latitude: | 41° 0 0" N

| Longitude: | 73" 0' 0" W |

[ [8]4 H Cancel ]

Figure 17-3 Quantity Manager Project Properties Dialog Box

7. Click on Project and Import aecXML Infrastructure v33 Project. Select the aecitem11.xml

from the Eng_Data > InRoads folder. Click the OK button.

8. If this file does not exist exist go to W:\Workspace\InRoads_V8i_RSC\V8_Environment

and copy it to your InRoads folder and try step one again.

9. Select Project > Preferences.... For Pay item browse to the file selected above. The Payer

funding XML file from Trns*port is not needed. Click the OK button.
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17.1.2 Quantities Manager Dialog
The dialog is comprised of three sections:

e Menu bar

e Row of short-cut icons

e Table area

= Quantity Manager - pw:199 - ProjectWise_Admin\User Admin Areas\... EI@I[X|

Froject Edit “iew Insert Toals Help

D@ FMEB & m: B d % Phase: |Final v|

Fayitam Tree\ PayitemTahIe| Category |F'a}.fitem IPhase |Chain MHetalue Re

-] D20 - EARTHWORK

D 040 -SURFACE COURSES OF PAVEMEMTS

-] 050 - STRUCTURES

-1 070 - INCIDEMTAL CONSTRUCTION
€ | 3

9% Funding Paticipation | % Funding Rules |

® Elements | & Adhoc Atiibutes | @5 Payer Participation |
MHlarme IType |Radius |Delta |Length ID
< | >

| I

Figure 17-4 Quantity Manager Dialog Box

QM has numerous tools so the user can customize the "look" of QM. The main QM dialog is
resizable. The user may expand or condense the dialog, depending on the screen space. Tools can
be hidden, “tore-off” or moved according to the user’s preference.

17.1.3 Table Views
QM provides two perspectives to view the list of pay items. The desired view is selected by
clicking on either of the tabs.
e The Payitem Tree option allows the user to view the pay item categories and items in its
hierarchical tree view, such as Windows Explorer shows folders and files.
e The Payitem Table view shows information on items such as grand totals and
payer/funding totals in a table format.
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= Quantity Manager - pw:\99 - Proj

Project  Edit “iew Insert Tools Help

el ™

#-(] D40 - SURFACE COURSES OR PAVEMENTS
@[] 050 - STRUCTURES
-] 070 - INCIDENTAL CONSTRUCTION

+

+

all—

Figure 17-5 Quantity Manager Table Views

To customize the Payitem Table view, right click anywhere on the Pay Item pane. This will
activated a drop down list. Select Customize View option at the bottom of the list.

‘= Quantity Manager - pw:199 - ProjectWise_Admin\User Admin Areas\Richard\QM\330_Design_Data\Hig

Project Edit Wiew Insert Tools Help

EEDE'W;|:E§'|?E%§E]]tnéF'hase:lFinal v|

PayitemT e Ll" HT Sl 7w _(
Catego ayitern TDescr on |T0ta|Cost |T0tal Met... | Unit Linit Cost Total Roun...|Lump Sum | Document  |DEFALULT .| DEFALILT ..
root 4020 - E... (0201451 Do e 181 |L.F. 0 i [] 0 0
root\ 020 - E... (0202529 Payitem Table L.F. 0 0 ] 0 0
root 4020 - E... (0202531 5. 0 0 [] 0 0
root 020 - E.. 0209001 SelectAll EEERE 0 0 ] [} ol ],
root020 - E... (0219001 Select Payers Select Funding J292/LF- 0 0 [] 0 o |E
root 4020 - E... (0305001 35|C.Y. 0 0 L 0 0 [
root 4040 - 5... (0406236 Column L472|GAL 0 0 [] i 0
rost 080 - 5... |B507000 | | 51 (0 ate oy HTY 0 0 ; 0 ol ||
oot V050 - 5., [BST001 | (1 1B ayitarm 2|Es. 0 0 L 0 0
rost 1080 - 5. BE07201 | (] B aceription 2|E4. 0 0 [ 0 o| ||
1ot 050 - S... [0507F01 | (15T o e 1|EA. 0 0 [] 0 0
oot V080 - 5., [BS07T21 | (1] Tata] et Quantity 1]EA. 0 0 L 0 0
root 080 - 5... |0B51011 | T2 it 2158|L.F. 0 0 [ 0 0
oot 050 - S... [0ES1012 | [T i et 158 |L.F. 0 0 [] 0 0
oot V050 - 5. [BEE1019 | (1 Tota] Rounding 53|L.F. 0 0 L 0 0
rost 1080 - S... 9652018 | 3111 i 1]EA. 0 0 [ 0 0
root 080 - 5., [0682015 | (15710 0 ooy HTY 0 0 [] 0 0
oot 070 - .. 0703010 | oI R EFALLT PAYER 10[C.Y. 0 0 L 0 0
roat 070 - .. 0703012 | TG EFA LT FUNDING 10[C.Y. 0 0 [ 0 0
root V070 - ... 0728009 10(C.Y. 0 0 [] 0 0

Figure 17-6 Quantity Manager Table View Options

To customize the Quantity table view, right click anywhere on the Quantities pane. This will
activate a drop down list. Select the Customize View option at the bottom of the list.
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Figure 17-7 Quantity Manager Quantity Table Options

In addition to showing/hiding columns, each individual column may also be resized and moved by
dragging the column header to the desired location or by adjusting the vertical and/or horizontal
borders between the panes. If the column has a black triangle displayed in the column header, the
fields in the column can be sorted by double-clicking to the right of the column header. The
upward triangle indicates ascending order, while the downwards triangle indicates descending
order.

17.1.4 Phase

The selected Phase affects what is displayed in the table. Multiple Phases can be defined in order
to separate the project for reporting and cost comparison purposes. The phase of a quantity item
can be changed at any point; however multiple phases cannot be selected for reporting purposes.
The Phase defined in the InRoads Compute Quantities dialog box is what will be brought in to QM.

The contents of the different tables are populated based on the current Phase selection.
Select ALL PHASES to display quantities of all phases.

Select a “Category” and all quantities under that category of the active phase are displayed in the
Quantity pane. Check the Expand Category box and all subcategory quantities are displayed as
well. Select a specific Pay Item and all quantities for that Pay Item of the selected phase are
displayed in the Quantity pane. Select a specific Quantity and all Elements composing that
guantity are displayed in the Element pane (Quantity, Elements, Categories & Pay Items).

17.1.5 Funding

This tool will not be needed since all pricing at CTDOT will be done in the Trnseport Estimator
Program.
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17.2 LAB 36 CREATING CATEGORIES, PAY ITEMS & QUANTITIES

17.2.1 Categories

Categories are “containers” for pay items and sub-categories, similar to a folder in Windows
Explorer. There is no limit to the number of categories or how deeply nested the hierarchical tree
may be created. A category name is limited to 256 characters.

17.2.2 Pay ltems

Pay Items are containers of quantities. There is no limit to how many Pay Items may be created.
1. Insert a Pay Item into a category, highlight the category and right click. Select Insert
Payitem from the drop down menu.
2. Inthe New Payitem Properties dialog box select the search button next to the Pay item
field. In the Select Payitem dialog box type Clear in the description filter. Select Pay Item
0201001 and click the Import button.

= Select Payitem
Payitern Filter: *
Description Filter; | Clear

Fayitem Description

0000151 CLEARIMG AND GRUBEIMG

0201001 CLEARING AMD GRUBBIMNG

0201030 CLEARIMG AMD GRUBBIMNG (SITE MO 1)
0201031 CLEARING AMD GRUBBIMG (SITE MO, 2}
0201032 CLEARIMG AMD GRUBBIMNG (SITE MO, 3)
0201033 CLEARING ANMD GRUBBING (SITE MO, 4)
0201034 CLEARIMG AMD GRUEBEIMNG (SITE MO, G}

Figure 17-8 Quantity Manager Select Payitem Dialog Box
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3. Click OK on the New Payitem Dialog Box.

Payitern Name: | 0201001 2

Description: | CLEARING AND GRUBBING |

LInit Cost; | 0.0 | [ ] Lump Sum

Unit: |.5. v|

Total Rounding: | 0.0 |
Cuantity

[ Rounded walue | |

Ok, ” Cancel ]

Figure 17-9 Quantity Manager New Payitem Properties Dialog Box

Pay Item Properties:

e Description - The Pay Item description limited to 256 characters.

e Unit Cost - Cost of a single unit.

e Lump Sum - Check box to define the item as a Lump Sum unit of payment.
There are two types of Lump Sum pay items, True and Hybrid.

o A True Lump Sum pay item has the Unit = "LS" and the Lump Sum box checked. The
pay item will always total 1. (For Example: Mobilization)

o A Hybrid Lump Sum pay item has the Unit not equal to "LS" (measurements in
standard units (SY, LF etc.), but the Lump Sumbox checked. (For Example: Clearing
and Grubbing)

e Unit- Unit of measure for the pay item (i.e. SF, SY, LF, TN etc) The total quantity will still
be measured in the specified Unit. Total Rounding: User defined decimal place to round
the total quantity.
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17.2.3 Manual Entry of Quantities for a Pay Item
1) To manually add a quantity select the Pay Item created above, right click and select Insert
Quantity. The New Quantity Properties dialog box will open. For all Lump Sum Items Type
in 1 for computed quantity and click the Create button.

New Quantity Properties - For Payitem: 0201001

General | Location || Adhoc Attributes|

Create

heasurerment Basis: | gacp ,.,

hMeasurementalue: | 1]

|
Computed Quantity: | 1 |
|
|

Rounded Guantity: | 1

Deduction Quantity: | i

Met Quantity: 1
Boundary T¥pe: | Mone ,.,

Boundary Narne: | v| | Boundary |

Run Name:| |

Phase: | pesign v | Phase |

Date ! Time: 2011-08-04 13:56:35 [ Set Current ]

Hemarl-:s:| |

Description: | |

Extended Description: | |

Figure 17-10 Quantity Manager New Quantity Properties Dialog Box

General Tab

e Measurement Basis - The type of element used to derive the quantity. Three measurement
types are supported: Each, Linear and Area. (For example: cells are typically measured per
each.)

e Measurement Value - The actual measurement with no formulas, adjustments, or
rounding. (For example: pavement computations are measured in square feet (or square
meters) of the closed area.)

e Computed Quantity - The result of a computation of an applied formula. (For Example:
Pavement measures in square feet to which a formula can be applied to convert to a
Computed Quantity in tons.) Rounded Quantity - Rounded quantity based on the
Computed Quantity.
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Deduction Quantity - A quantity to be deducted from the Rounded Quantity. Net Quantity:
The results of the Rounded Quantity minus the Deduction Quantity, which contributes to
the total quantity for the pay item. Sheet Number - Sheet on which the quantities are
located which is used when computing quantities by sheet. (For example: Signal Plans)
Run Name - A user defined grouping mechanism to permit segregation of quantities under
the same pay item. Phase - An option button to allow the review of quantity phase
properties, from which funding rules may be reviewed, added and/or changed.

Date / Time - Date and Time the quantity was computed or updated. The Set Current
button will reset to the current system Date / Time.

Remarks - Key-in field for user comments, limited to 256 characters.

Description - Key-in field for quantity description, limited to 256 characters.

Extended Description - Key-in field for additional description, limited to 256 characters.

Location Tab

Even though this information is optional, it is important to relate as many quantities as possible to

the project baseline chain for reporting purposes.

Baseline Chain - A drop-down menu of all chains found in the QM database. Minimum
Station - The lowest station point in relation to the baseline. This does not always
correspond to beginning station.

Region - The region number at this point if the chain has equations.

Offset - The distance from the baseline to the lowest station point. Maximum Station - The
highest station point in relation to the baseline. This does not always correspond to ending
station.

Region - The region number at this point if the chain has equations.

Offset - The distance from the baseline to the highest station point.

17.2.3.1 Editing a Quantity
A Quantity can be edited by right clicking on the quantity item and selecting Edit from the drop

down menu, unless InRoads generated the quantity. If this was done, none of the quantity

measurement or location information can be edited through QM.
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17.2.4 Merging Databases

1. To merge two databases, first open one of the databases to be merged. In this case, the
database created earlier is still open. Then select Projects > Merge Database.

“zIMerge Database

Database: |Ways‘t_Eng_Data‘tInF{oads‘tEndArea.mdb " Q ]

[ category || |
[ Payitem | |
[] Description | |
|

[ Phase |

Continue Cancel

Figure 17-11 Merge Database

2. Click on the search button and locate the .mdb file created from the end areas of the cross
sections.

3. Then click Merge. Text will start filling in below and then when asked click Continue.

= Merge Database

Database: | weaysi_Eng_DatalinRoads'EndArea. mdb ” Q ]
[ Category | |
[ Payitem | |
[] Description | |
[]Phase | |

Continue Cancel

Merge started.

Checking chains._.

Perry Lane : QK.

Route 188 : QK.

Checking payitems...

Mewy payitern: root020 - EARTHWORKI0202001 EARTH EXCAVATION

Mewy payitern: root020 - EARTHWORKI0212001 SUBBASE

MNew payitern: rootl020 - EARTHWORKID304002 PROCESSED AGGREGATE BASE

Mewy payitern: rooti040 - SURFACE COURSES OR PAVEMENTSW04061 70 HiviA 51

MNewy payitern: roof040 - SURF A Cmikekigmsama il S04 06171 HhiA S0.5
Preliminary check succeedp - i " ed with the merge process.
Backing up current databas® @i 7\Highwaysl_Eng_DatalinRoadstall_items.mdh_bhak

Merge completed successfully.

Figure 17-12 Database Being Merged
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4. Now that the databases are merged the end area quantities need to be edited so that they
contain boundary information. In the Payitem Tree tab select 0202000 EARTH

EXCAVATION.

‘2 Quantity Manager - X:1999_Student01_2007\Highways\_Eng DatallnRoads\all_items.mdb

Froject Edit Wiew Insert Tools Help

DS DBEEG &% Phese[Desion v

ti raat

=21 020 - EARTHWORK

202628 CUT BITUMINOUS CONCRETE PAVEMENT
01 EARTH E3 TION

ITUMINOUS CONCRETE

(71 040 - SURFACE COURSES OR PAVEMENTS
£ 080 - STRUCTURES
(71 070 - INCIDENTAL CONSTRUGTION

20

Payitern Tree | Payiterm Table| ... |Deduction ...

0.000]

Run Mame |Boundary |Minimum .

K

00

Farmatted Minimum Station |kinimum

1 07+

198.000

0.000]

200.000

108+00.00

10,8000

188000

0.000]

2450.000

108+50.00

10,8601

200.000

0.000]

900.000

109+00.00

10,9000

214 nnn

nonnn!

asn nnn!

4 na4sn nn

anaanT

 Elements | i} Adhoe Attributes | 95 Payer Participation | 93 Funding Paticipation | 8 Funding Rules

Mame

|Type

|Radius |De\ta |Length |Directi0n

[ Mative 1

|Docume

Figure 17-13 Earth Excavation Quantity

5. Inthe box on the right scroll over until you can see the column for station. Then select all
of the quantities from station 100+00 to 107+00.

6. Rick click and select Edit. In the edit quantity box for boundary select Sheet. For boundary
name select PLN1. For Phase select Design. Make sure the boxes for Boundary Type and

Phase are checked. Click OK.

Edit Quantity Properties - Payitem: S... [X|

Boundary Type:
Boundary Mame:

[ Run Mame:

[ Date ! Time:

[] Remarks:
[] Description:

[] Extended Description:

|Sheet v|
[PLNT v|[__Bounday |
| |
|Design vl [ FPhase ]

2011-10-1911:25:28 Set Current

0K H Cancel ]
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7. Now select the rest of the quantities. Repeat the step above, but this time select PLN2 for
Boundary Name.

17.2.5 Adding **SEE SPECIAL PROVISIONS**

For the “A” items **SEE SPECIAL PROVISIONS** will need to be added in the Remarks column.
1. Under the Payitem Tree tab locate item 0913984 TEMPORARY PROTECTIVE FENCE and
select it.
2. Then on the right select the two quantities listed. Right click and select Edit.

‘= Quantity Manager - X:1999_Student01_2007\Highways\_Eng_DatallnRoads\all_items.mdb

Froject Edit “iew Insert Tools Help

;EDE}'“EEgﬂﬁéﬂnhéPhase:|Design v|

Fayitemn Tree | Payitern Tahle Description | Extended
=3 root 0 - INCIDENTAL CONS... 051398 Lo 58 90000 0913934
-1 020 - EARTHWORK, INCIDENT AL
1 [ 040 - SURFACE COURSES OR PAYEMENTS &
[ 050 - STRUCTURES -
=121 070 - INCIDENTAL CONSTRUCTION
0703010 STANDARD RIPRAP & Delete

0703012 MODIFIED RIFRAP

0728001 CRUSHED STOME FOR SLOPE PROTECTIO
0303010 PAVED APROM ) Customize View
08158001 BITUMINOUS CONCRETE LIP CURBING
0906001 WIRE FEMNCE WITH WOOD POSTS

Apply Funding Rule

0907001 BARWAY
0910134 METAL BEAM RAIL (TYPE R-B 350 10GA)
0911923 R-B END ANCHORAGE-TYFPE |

0930001 OBJECT MARKER

0942001 CALCIUM CHLORIDE FOR DUST CONTROL
0944001 FURMNISHING AND PLACING TOPSOIL
0950005 TURF ESTABLISHMENT

0950033 EROSION CONTROL MATTING TYPE H ¢ | 3
0950036 EROSION CONTROL MATTING TYPE E

 Elements | 3 adhoc attributes | 95 Payer Participation | 8 Funding Participation | @ Funding Rules

Mame |Type |Radius |Delta |Length |Directi0n |Nati\re Id Docume

Figure 17-14 Edit Quantity

3. Check the box next to Remarks and type in **SEE SPECIAL PROVISIONS**,
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Edit Quantity Properties - Payitem: S...

[1Boundary Type: Hone L2

Boundary Mame: £
] Run Mame:
[ Phase: DEFAULTPHASE ~
[ Date 1 Tirne: 2011-10-19 13:27:27
Remarks: **SEE SPECIAL F‘RO\:"ISIONS“|
[] Description:
[ Extended Description:

[ QK l [ Cancel

Figure 17-15 See Special Provisions

4. Now for more practice add **SEE SPECIAL PROVISIONS** to the item 0944001
FURNISHING AND PLACING TOPSOIL.

17.2.6 Appending a Database

1. First make sure Quantity Manager is closed.
2. In Microstation locate the SCS at the end of the design and extend it until it reaches the
drainage ROW at the bottom.

Figure 17-16 Image of MicroStation View showing additional Sedimentation control

3. Now select Quantities > Compute Quantities. Select the database created previously and
for Mode select Append.
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= AES)|

Mair | Payltems | Features | Sheet

Alignment: | gote 102 w
Mode: Sheet b
Include
Pay ltemsz: @ &l O Selected
Features: [OF] ) Selected
Graphic Elemerts:  (3) &l (O Selection Set
Clutput

D atabagse:
Yheh3dgs1BACTDOT_projectsh399_Studentd1_ 2007 Highwaysh_ E]
Mode: () Create (3 Append

Fhase: Design w

Ruri:

[ Deduction Tolerance:

[ Purge

Symbology:
Object Marme
[ Highlight Elements O

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

Figure 17-17 InRoads Quantities Compute Quantities Dialog Box

4. Click Apply. Now if the appended database is opened in Quantity Manager any changes
made in Microstation should be reflected in Quantity Manager.

17.3 LAB 37 REPORTS

17.3.1 Defining Report Styles

A report style has been created to replace what used to be “The Detailed Estimate Sheet”. The
“Style” defines the output format and its content. Report styles can be created, reviewed,
modified and deleted from the Report Styles dialog box, which is opened by selecting Tools >
Reports > Define Styles from the menu. To create a new style of report, select the “New” icon on
the Report Styles dialog box. Define the properties of the report (Several report style samples are
delivered with QM).

e Style Name: Name of Style, limited to 256 characters.
e Description: Description of Style, limited to 256 characters.
e Payitem Type: This specifies the pay item type to be listed in the report. Four options are
supported: EACH, LINEAR, AREA and GENERAL(summary of pay items) (For example: curb
& gutter would not have a report style of EACH)
e Export Style: Controls the amount of data in the report. Four options are supported:
o Standard
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o Payitem
o Payitem + Quantity
o Payitem + Quantity + Element

Specify the minimum data needed for the report. (For example: a summary report of pay item
with totals uses the option "Payitem". "Payitem + Quantity" would work, but it may be slower
with extra data being "published" that is unnecessary for the report.)

Document Type PDF, CSV and HTML are the supported document types. XSL File Name Name of
the XSL style sheet used for formatting. The Process QM Uses to Generate a Report

QM uses the Export Style setting to determine how much information needs to be extracted from
the database. This information is then stored in a temporary XML file to which a style sheet is
applied to define the “look” of the outputted report.

17.3.2 Creating a Report

1.

No vk wnN

17.4

To create the Detailed Summary of Items change the view to Pay Item Table and select all
pay items.

Make sure the Phase is set to Final.

Select Tools > Reports > Create

For Report Style select Sample Pay Item Summary By Sheet Report (CSV)

Browse to the correct folder and key-in a Document File Name for your CSV file.

Select the Create button.

For more specialized reporting select the specific categories and/or pay items to be
included in the report. Note: When a category is selected, only pay items and quantities
directly under that category are included in the report, unless View > Expand Category
Quantities option is checked on.

Review other Report Styles. Create reports in PDF and HTML format.

LAB 38 EXPORTING DATA TO TRNS*PORT

Pay item, quantity, funding and backup data can be exported from QM into an XML
formatted file. To export data to Trns*port Estimator, change the view to Pay Item Table
and select all pay items. Then select Project > Export > Export from the main menu.

Select one of the Export Styles select aecXML and browse to the correct folder and key-in a
Document File Name for your XML file.

Note the Active Phase: Only a single phase may be exported at one time. If All Phases is
selected, the Export button is disabled.

Select the Export button

Follow the procedures in the Trns*port Estimator Guide to complete costing.
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Appendix A Behind the Scenes

Cell Library List

InRoads looks for cells from MicroStation Cell Library Lists. These lists can be found if you click on
Workspace-Configuration-Cells-Cell Library List. Below Figure App A - 1, a MicroStation screen-
shot of the directories included in the Cell Library List.

For Designers to utilize InRoads DTM features you will need the following paths assigned to your
Cell Library List:

..\ CTDOT_V8_Workspaces\Workspacel\2007\cell\*.cel

..\ CTDOT_V8_ Workspaces\Workspacel\Standards\cell\*.cel

..\ CTDOT_V8_ Workspaces\Workspacel\InRoads_V8i RSC\V8_Environment\cell\*.cel

"s! Configuration : User [RoseSL]

File
Category ~ Set cell library inforrmation.
all thlphabetical) Detailing Syrmbaols Cell Librany Site A [o] 4
All (By Level) Cell Library Directories Site
Archive Cell Library List -
Cell Selector Directory Site L3
Colors Cell Selector File ndefined
Data Files Output Cell Libraries Site b
Databaze
Dezign Applications
Design History Es Delete Bew..
Diztributed DGM
O GIDE Expanzion
Engineering Links zh3dgs1 NCTDOT_VE_WorkspacesWorkspacel2007cell™. cel
Extensions Nzh3dg=18WCTDOT _V3_Workspaces™orkspace\Standardsicell™ cel
File Saving Nish3dgs18CTDOT _VE WorkspacestWorkspacellnRoads_W3i_RSCWS_Envira
Levels
kDL Developrment
OLE 4 >
Dperation
Primary Search Fathz L4 Deszcription
Frinting Lizt of cell library files to be searched for cells if not found in the current
Protection library. May contain wildeards. (hMS_CELLLIST)
Raszter
Reference
Renderinallmanes
Security
Seed Files
Spelling o
For more options, click on the category list at [eft.

Figure App A - 1 Cell Library List
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Level Libraries

The InRoads Symbology Manager places all features By-Level so the Highway DGN Library List
needs to be mapped. Below Figure App A - 2, is a MicroStation screen-shot of the directories
included in the DGN Library List. These lists can be found if you click on Workspace-Configuration-
Primary Search Paths-DGN Library List. The paths to the DGN libraries should be listed here.

For Designers to utilize the InRoads Symbology Manager you will need the following paths
assigned to your DGN Library List:

..\ CTDOT_V8_Workspaces\Workspace\2007\dgnlib\*.dgnlib

..\ CTDOT_V8_Workspaces\Workspace\Standards\dgnlib\*.dgnlib

' Configuration : User [RoseSL]

File

Category ~ Set default search paths for locating files.
all thlphabetical) ECSchema Search Path Svatem A [o] 4
All (By Level) ECTree DGH Library List IIndefined
Archive OGN Library List 0 -
Cells Dezign Files Project
Colors References Project
Data Files Yizible MOL Applications Site o
Databaze
Dezign Applications
Design History Edit. | | Select. Delete Bew..
Diztributed DGM
O GIDE Expanzion
Engineering Links CAPROGRA™ 1 BentlePROJEC 1 bin\Dependency Servic
Extenszions CABentley _WENCivillnRoads Group W8.11\Dataldgnlibi™ danlib
File Saving ChABentley_Y3itworkSpacelsyvsternidgnlibibdodelTransparency.dagnlib N
Levels CABentley WaiWwWorkSpaceizvstermidanliblClazshDetection.dgnlib
PDL Developrment Nish3daz18WCTDOT Y8 Workspaces®Workspacellser Workspacesinterfac ™
OLE < | £
Dperation
Primary Search Fathz L4 Deszcription
Printing Lizt of DG files which are used as resource for vour current sezzion.
Protectian (hAS_DGMLIBLIST)
Raszter
Reference
Renderinallmanes
Security
Seed Files
Spelling e

For more options, click on the category list at [eft.

Figure App A - 2 DGN Library List
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Custom Highway Toolbars

Below Figure App A - 3 is a windows screen-shot of the custom toolbars. The custom toolbars can
be found in ..\CTDOT _InRoads_V8i_RSC\V8_Environment. These toolbars help to automate
workflows instead of having to search through the InRoads pull down menus for tool selections.

=163
'-!*r

& W:\Workspace\lnRoads_V8i_RSC\V8_Environment |:

File Edit ‘“iew Faworites Tools Help

E X F &

eaack - &I lm: f.'_] Search ‘[i_" Falders

Address |25 whWwarkspacehInRoads_W8i_RSCYWE_Ervironment v G0
Folders X Mame
- Scell
=¥ RoseSL 'Sdcdbsa0 (U ”, 5
ﬁci?oﬁmﬁ# wc kS s En—
= _DEY_Workspaces on 'Engineeri CT _Drainage_Report.rpl
=% V8 Warkspaces - SH3DGS18 (W) ZHCT _items.ldb
=) Whorkspace EHCT_items.mdb
) 2006 = CT_notes.dft
|y 2007 2)CT_rainfall.idf
) 2011 = CT_runoff.dat
=) InRoads_v8i_RSC E}SU’HEU{W?E‘H
3 1_Erwironment PRI
HW_typicals. itl

@ SE_Environment T Readme_InRoads pdf
2 Superelevation_Rate_Tables SV_VB_L—EVELS_METRIC.}{IN
3 W8_Ervironment gl | Toolbar_Horizontalannotation, thr
) ¥Drive_TrainingProject
I Standards
|2 StormCaD_RSC
I3 User_\Workspaces 3

il | SR | >
Type: TBR File Size: 889 bytes Date Madified: 12/5/ 889 bytes “J Local intranet

Figure App A - 3 Highway's Custom InRoads Toolbar
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Appendix B Self-paced Training

This manual can be used as both a self-paced tutorial and a course book for formal instructor-led
training. The procedures below describe how to set up self-paced training projects for both
CTDOT staff and outside Consultants.

A. Use a browser to navigate to the workspace and then go to
Workspace\InRoads_V8i_RSC\XDrive_TrainingProject

B. Copy the 999 Student01_2007 folder to your D drive.

C. When opening MicroStation choose the 999 Student01_2007 project located in the
bottom right hand corner of the MicroStation Manager as shown in Figure App B - 1
(Consultants will need to create this project, please refer to the 2007 DDE).

D. Browse to your D:\ 999 Student01 _2007\Highway\MSta_Design and open
HW_InRoadsXM.dgn

E. Set up the Project Defaults using the Conventional Method in Section 3.

Hzer: | richardeh w

Project: | 999 _Student0]_2007 W

Interface: | ichardeh w

Figure App B - 1 Bottom Right Corner of MicroStation Manager
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Appendix C InRoads Storm and
Sanitary CTDOT Evaluation

Purpose

Evaluate the computer application InRoads Storm and Sanitary and determine if the drainage
calculations follow the design practices and procedures in the Connecticut Department of
Transportation Drainage Manual.

Objective

To obtain approval from the Hydraulic and Drainage section for the use of the computer application
InRoads Storm and Sanitary for storm drainage design on Department administered projects.
Summary

This evaluation focused on Chapter 6 Hydrology and Chapter 11 Storm Drainage Systems in the
Connecticut Department of Transportation Drainage Manual. Four aspects of storm drain design
were reviewed time of concentration, gutter flow calculations, storm drain calculations and hydraulic
grade line calculations.

Customization

Four InRoads resource files required customization:

1. The IDF file is an Intensity-Duration-Frequency table file. Updated with NOAA Atlas 14 data
for project location.

2. The Drainage Structure File is and ACCII file that contains standard sizes, shapes and materials
for drainage structures and pipes. The CTDOT standard size catch basins were added to this
file, which included grate and vault sizes. These files were customized using only English units.

3. The runoff coefficient file. This file was populated with the data found in Tables 6-3, 6-4 and
6-5 in the CTDOT Drainage manual.

4. The drainage report file. This file was set up to mimic Tables 11-4.1, 11-5.1 and11-8 found in
the CTDOT Drainage Manual

Time of Concentration

The time of concentration calculator in InRoads Storm and Sanitary follows the methods, tables and
equations in HEC 22. The calculator has the option to choose Over Land Flow in which a user can
input terrain data for Sheet Flow Travel Time, Shallow Concentrated Flow Travel Time and Open
Channel Flow Travel. These equations are not consistent with the CTDOT Drainage Manual and the
estimated time of concentration will not meet Department Standards. It is recommended to use an
excel spread sheet with the CTDOT equations to estimate the Time of Concentration. This time can
be directly input into InRoads with out having to use the Storm and Sanitary time of concentration
calculator.
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Gutter Flow
Triangular Gutter sections
Gutter flow was checked for triangular gutter sections for compliance with the Uniform Cross Slope
Procedure the Composite Gutter Sections Procedure. The spread of water computed using InRoads
Storm and Sanitary is consistent with the CTDOT Drainage Manual.
Bypass for Inlets on Grade
Type “C” Catch Basins where analyzed as grate type. This type of catch basin consists of both a curb-
opening inlet and a grate. Based on section 11.8.2 Standard ConnDOT Inlets when computing the
inlet capacity, the curb opening is neglected and only grate opening is considered.
The bypass computed using InRoads Storm and Sanitary is not consistent with the CTDOT Drainage
Manual.
e CTDOT only considers the ratio of frontal flow to total gutter flow. InRoads Storm and
Sanitary takes into account splash over, frontal flow and side flow, which is consistent with
the methods used in HEC 22.
e CTDOT carries over the AC bypass to the next inlet. InRoads Storm and Sanitary carries over
the Q bypass which is consistent with the methods used in HEC 22.
When comparing the CTDOT bypass amounts and the resulting width of flow it is only about a half a
foot different than the InRoads resulting width of flow.
Grate Inlets in a Sag
A Type “C” Double Grate Type Il Catch Basin was analyzed. InRoads Storm and Sanitary inlets placed
in sag conditions operate as a weir up to a certain depth and orifice at greater depths. The spread of
water computed using InRoads Storm and Sanitary is consistent with the CTDOT Drainage Manual.
It should be noted that a Type “C” Catch Basin is a combination inlet (grate with curb opening). The
CTDOT manual neglects curb opening area in a sag condition and only uses the grate opening for
depth of water calculations. When using Storm and Sanitary if a combination inlet is selected the
curb opening area is used to calculate the depth of water in a sag condition. To get consistent depth
results when using Storm and Sanitary a “Grate” type inlet should be selected for all Type “C” Catch
Basins.
Storm Drain Design
Flow entering the system
The method in which Storm and Sanity computes the flow entering the pipe system is not consistent
with CTDOT methods.
Storm and Sanitary does an additional check to determine how much flow to add into the system for
the pipe design after the inlet is designed.
Here is an example:
e When the program calculates the flow entering inlet CB 2 the bypass flow from inlet CB 1
gets added to the CB 2 Area flow.
Formula 1: Gutter Flow {2.08 CFS + (.5 acres * .25 C * 6 in/hr)} = 2.83cfs.
The capacity of inlet CB 2 is determined to be 2.46cfs and the bypass to be .37cfs.
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e When the program analyzes the down stream pipe it uses the Time of Concentration
through the pipe system to Inlet CB 2 and assigns the corresponding intensity. The system
intensity for this example is 3.47 in/hr.

e The program then does the check.

If the gutter flow at inlet CB 2 at the system Time of Concentration is less than the Capacity of inlet
CB 2, it then takes 100% of the AC attached to inlet CB 2 and adds it to the AC from the upstream
pipe. For the pipe design, it is designing using the time through the system, and at that time, it
determines the inlet can handle all the flow.
Formula 2: Gutter AC at CB 2 (2.83/6)=.47

Formula 3: Gutter Flow at CB 2 using system | (0.47 X 3.47) = 1.63

Conclusion

1.63 (Gutter Flow at CB 2 using system 1) < 2.46 (inlet CB 2 Capacity)
The program will add the total gutter AC at CB 2 and add it to the AC already in the pipe system.
Formula 4: (7.46+0.47)*3.47) = 27.52 cfs

If the Q through the inlet at the system TOC is greater than the Capacity of the inlet, the program
then just takes the Q intercepted and divides it by the system Intensity to arrive at the AC value to
add to the AC from the incoming pipe.

The drainage systems analyzed by Storm and Sanitary will compute slightly higher flows than the
methods used in the CTDOT Drainage Manual. This conservative approach will ensure the minimum
requirements set in the CTDOT Drainage Manual will be met.

Velocity

The procedure for using the Storm Drain Computation Sheet (Table 11-8) in the CTDOT Drainage was
compared to InRoads Storm and Sanitary. Given the same flow, pipe size and slope, the InRoads
output for Qf (full capacity flow), Vs (Velocity flowing full) and V (Velocity at Design flow) is consistent
with the CTDOT Drainage Manual.

Hydraulic Grade Line

The CTDOT Hydraulic Grade line Design Procedure outlined in Section11.12.7 applies to pipes that
are flowing full. If a part flow condition exists the EGL is located one velocity head above the water
surface and no structure losses are computed. InRoads Storm and Sanitary is consistent with this
procedure.

In the InRoads Storm and Sanitary HGL procedure if the pipe is flowing full structure losses are
applied. If the flow depth (d) is greater than the critical depth (d.), then the flow is sub-critical and
the structure losses are also applied. Otherwise, the flow is supercritical. Structure losses (K) do not
apply when the flow in two successive pipes are supercritical.
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